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INTRODUCTION

1. In annex Il of Decision VIII/10, the Conferencetbe Parties decided to undertake an in-depth
review of ongoing work under the programme of wank the biological diversity of inland water
ecosystems at its tenth meeting. Consequently,ditisiment has been prepared as a basis for relevant
consideration by the fourteenth meeting of the Hlidny Body on Scientific, Technical and
Technological Advice (SBSTTA). This document prasdinter alia, the background information for
document UNEP/CBD/SBSTTA/14/3 and a summary ofitiiermation contained here is provided in
document UNEP/CBD/SBSTTA/14/INF/3.

2. This document represents a snapshot of relevamitniation and considerations on this subject.
An extended summary is provided for ease of refareas well as a detailed table of contents. Iw\adé
the length of this document it has not been editedis it published formally. It serves to provide
background information and in particular the sosrceof information for documents
UNEP/CBD/SBSTTA/14/3 and INF/3.

Structure of this document
3. This review is organised into the following secton

e Section 1 - Extended Summary:providing a shorter overview of all of the other
sections (listed below). Conclusions drawn are dhase documented and referenced
sources in the latter sections (unless otherwitedt The summary is not drafted in the
sequence of subsequent sections but attempts aoisegthe information structured more
around Drivers»State~Responses.

» Section 2. reviewsThe Status and Trends of Inland Waters Biodiversity This
section is based largely on a collaborative analyadertaken by the Secretariat and the
Secretariat and Scientific and Technical Adviscané of the Ramsar Convention. Other
sources of information are referenced.

UNEP/CBD/SBSTTA/14/1.
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» Section 3:considersDrivers of Change — Water Resources UséThis is a detailed

section because of the importance of water. Inftonacontained in this section is
derived largely from the Third World Water Develogmh Report (WWDR3) (UNESCO
2009) — which is a collaborative effort of all 26NJ agencies and programmes dealing
with water (UN-Water). The Secretariat was a conting partner in the preparation of
WWDR3. Unless otherwise stated, the conclusiongadoed in this section are those
drawn by WWDRS3. Information in WWDR3 is derived daty through analysis of
data/experience provided by national governmentsdaaws upon relevant and credible
assessments (such as the IPCC, The Comprehensesshsent of Water Management
in Agriculture, World Bank, The FAO etc.) and pemviewed scientific literature
(reference sources are provided).

» Section 4: provides aSynthesis of information contained in CBD NationalReports.
Additional information specifically on climate chgm in relation to the programme of
work available from CBD National Reports and Repat Parties to the UNFCCC is
also included in section 6. Information from Ramskational Reports is included in
particular in section 2.

e Section 5: provides a brief overview of some activities beinglertaken by five large
NGOs dealing with inland waters biodiversity rethteubjects. This includes 50 case
studies.

e Section 6: deals withClimate Change although it is noted that climate change is a
cross-cutting issue and is also discussed in mhbst sections (particularly section 3).

» Section 7: looks at Responses and Challengesalthough these subjects are also
considered throughout other sections.

» Section 8: provides references.
4, The review contains < 100 case studies illustrattegpoints made.
Additional dimensions of this in-depth review

5. Two dimensions of this review are important to n@nto enhance understanding of this document.
These relate to (i) the need to consider indirgeeds of change, and (ii) in particular, the néedrame
water" and its role, not only in this programme of wdbkt across the entire convention.

() Indirect Drivers of Change

6. Thorough assessments largely undertaken by otbeegsges, for example the Millennium Ecosystem
Assessment and WWDR3, support the conclusion sfréhiiew that the conservation and sustainable use
of inland waters biodiversity cannot be achievedntanaging direct drivers of change (threats) alone.
The indirect drivers of change must be factoredaimd are arguably more important. A major driver of
change is water use and water use is intimatefye@lto sustainable development across all sedtbis.
makes the consideration of both indirect and didroters of change complex. Therefore, significant
attention to this aspect is included, in particitaBection 2.

1 Consistent with UN and worldwide common terminglogwater" in this review essentially means frestewalt is
acknowledged that water participates in the eawtht®r cycle and therefore at times trascends sfaefater and marine phases,
and the ecological nature of freshwater itself ¢@chnically) change through human impacts (eainsation). But we are
dealing here with water in the context of how ivds terrestrial and inland water ecosystem ecolagy in particular, water in
the context of human development.
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(i) Water

7. Water is a central dimension of this review. ItaBvious that changing water availability and
condition is a major driver of changes in inlandavacosystems. But the relationship is a recrigdrand
complex one because:

€) Water participates in the water cycle — a dynamicgss which involves water flows and
recycling through the atmosphere, ground and seirfieters and ice.

(b) The availability of water, and its condition, is sgrvice provided by ecosystems,
underpinned by biodiversity. For example, a keylavet function (service) is in supporting the water
cycle. But the inter-relationships go well beyondtlands. For example, a global average of 60% of
preciptation (rainfall) on land arises through esxé@anspiration (that is — largely through terriestr
plants, particularly forests).

(©) Water is central to ecosystem functioning. Obvigusiland waters biodiversity depends
upon it — but so too dall terrestrial lifeforms (and quite a few marine gné®r example, deteriorating
functions of inland water ecosystems have serionsequences for terrestrial ecosystems.

8. Whilst this review focuses as far as possible aatid waters biodiversity", because of the above
relationships, the topic transcends many othersas&the convention. This is not so much "unavoielab
but rather essential. This is the major findingho$ review and ways and means to address this\tjer
consideration regarding recommendations.

9. The relevance of the water cycle is explained &ntin the introduction of the extended summary
(Section 1).
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l. EXTENDED SUMMARY
A. Introduction
1. Water is central to biodiversity and vice-versdecognising the role of water in ecosystems, aed t

role of inland water ecosystems in this contexg fandamental aspect of this review. The eavther
cycle connects ecosystems, and those ecosysteveghiei water cycle (Figure 1).

Transport

Plant
Uptake
Groundwater Flow

Figure 1:The (simplified) water cycle on earth. A more coexpyraphic would include additional inter-
relationships with estuaries and coastal zonesrenhade human dependency on water.

2. Figure 1 represents the context in which “the lgial diversity of inland water ecosystems” must be
viewed — including the way in which the water cycteates inter-dependency between all terrestnil a
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freshwater ecosystems, and many aspects of coastalystems, and the role of water in sustainable
development.

3. Water availability, and the condition of it, is argice provided by ecosystems and ecosystems
depend upon it. This applies to the quantity, tgnamd distribution of the availability of water,daits
quality for both ecosystem and human purposes. aivgsl are critical in this context. But terrestrial
ecosystems are also part or this cycle — theyenfte it and depend upon it. For example, whilsewat
regulation is a critical service provided by wetlanan average of 60% or precipitation on landceen
recharging wetlands, arises from evapo-transpimatiwough terrestrial vegetation, particularly fise
Land-based human activities influence all theséofacand largely determine the quality of wateg.(e.
pollution, eutrophication, siltation).

4. The contemporary water cycle, and hence freshwatsurces, are defined by the interaction of
natural and humans factors. It is insufficient tew water from purely a biogeophysical perspectas,
humans are deeply embedded into contemporary wgséems on Earth. Water is an essential component
of the Earth system, unifying the climate, biosghand hemolithosphere of the planet. The impoeanc
of freshwater, which strongly limits productivity@ supports critical habitat and biodiversity, védent
throughout the biosphere. These phenomena cokdgtidefine the contemporary water resource
challenge, as they have for millennia, with humatiaggling to stabilize and make available adequate
water in light of an unforgiving climate, as web &iled governance and mismanagement, leading to
depletion and pollution.

5. Water is central to developmenthere are already major global problems regardirguse and
availability of water. Ongoing changes in the globeydrological cycle through direct human
interventions are causing major disturbances talibéosity. Potential implications for sustainable
development are astonishingly clear, and are ajrbathg seen.

6. Water is our most valuable natural resourc&/ater is recyclable but not replaceable. Usealaleemwv
is extremely finite; its distribution very uneveindluding nationally).Sustaining water (water security)
is widely agreed to be the primary natural resourchallenge; exceeding the challenge of energy
supply, indeed also the challenge of climate change

7. Climate change impacts ecosystems and people piignahrough changing the water cycfe
Adapting to climate change is primarily about watsecurity.Climate change is an additional driver of
ongoing hydrological changes. It draws additiortdrgion to challenges already patently clear.

8. . These and other factors make the subject ofithiepth review cut across most other programmes
of work. Changes in the extent and functions ¢&rid water ecosystems are driven primarily by
activities on land, including water used for lanalséd purposes. There is a feedback mechanism
whereby the loss of functions of these ecosystevasteally impacts the activities which drive those
changes.The limits of sustainable use are already being eaded, by a considerable margin, at
regional scales

9. The changes occurring threaten biodiversity at regal and global scales. For example,
groundwater depletion and contamination (througteadi use, without considering climate change
impacts) threatens terrestrial vegetation (fonesluded), and the terrestrial fauna which depe s ut,
sometimes at continental scales. Excess use ahdveater in many large-scale coastal cities (Lima,
Jakarta, Chennai, Tel Aviv, etc.) has depletedllagaifers and allowed seawater to intrude andizali

2 The only major global impact of climate changentifeed in this review which is not due to hydrologl change is
ocean acidification and coral bleaching (althougbeptions occur at the local scale).
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these aquifers. The implications of these consitera extend to the undermining of sustainable
development. They question the sustainability ohate change mitigation efforts through REDD. In
short, this subject touches on the issue of siatdity of the entire planet.

10. Addressing the issue of sustainability of inlandevacosystems cannot be achieved by managing the
direct drivers of change alone. Major indirect &s@re at play in economic, social and politicaiterts.
The indirect drivers of change must be addressedl factored into assessments and solutions derive
from these. Competition for water exists at alelsy and is forecast to increase with demand irostrall
countries; in 2030, 47% of the world populationIvik living in areas of high water stress. Water
management around the world presents major shomgsnin terms of performance, efficiency and
equity. Water-use efficiency, pollution mitigatioand implementation of environmental measures are
low in most sectors. Access to basic water serviedsr drinking, sanitation and food production —
remains insufficient in a large part of the devatgpworld, and more than 5 billion people, 67% loé t
world population, may still be without improvedcass to sanitation in 2030 (meaning that inlancewat
ecosystems will have to continue to deal with fadiution). The conflict between agriculture andest
(urban and domestic sectors) is paramount. Thisatsfthe fact that half the world lives in cities,
percentage due to increase in the future, whileature is generally the largest user of water.

11. A "water perspective" enters this review not becau# is "unavoidable"- but because it is
essential.Certainly, it adds complexity; water is a complkaxbject and therefore challenges to, and
solutions for, "the conservation and sustainab&eafgnland waters biodiversity" no less compleBut
there are challenges that fundamentally astonishitigar, and simple intelligent solutions for thefm
overarching message is that science and technbklgg, but it is in the fields of awareness, instinal
reform and change, capacity, policies, and finaneihere the greatest progress towards sustairyaisilit
on offer.

12. Some of the issues and solutions are beyond thesdliate remit of the CBD. The review process
must therefore consider where and how the CBD cantribute to addressing the broader challenges.
Strengthening "conservation" efforts to stem tlde of loss of biodiversity is an obvious and neagss
response. But water is so important that few ddbbtwinner in a race between "conservation" and
"development". This is already self evident. Theantunities lie in shifting to an "ecosystems" lzhse
dialogue in the context of sustainable developmeantractical terms, and to influence financingigiek,

that means going to the development table withebetheaper and more sustainable solutions to water
problems.

13.1t is easy to be pessimistic. Inland water ecosystday claim tothe fastest rate of loss of
biodiversity compared to both terrestrial and marine biomes @obablythe most rapid acceleration
away from the 2010 targetThere are dire prospects for inland waters biedity, if not entire
ecosystems. There are considerable doubts whexigting conservation efforts in inland waters are
sustainable, overall, let alone when factoringrémdls in drivers of change. For example, therérag
evidence that even many of the world's premier ameklprotected sites are under escalating threat. Th
situation in many non-protected areas is much nmumrequivocal — there is increasingly little left to
protect. Neither is it particularly clear whethlggobal sustainability is actually achievable, gitbe near
impossibility of reducing global impacts on wateBustainable development must sustain water and the
ecosystems which supply it and depend upon itwater will level sustainable development by impgsin
its own limits.

14. But there reasons for hope. One is, perversely thieshistory of water shows that better management
arises from crisis, and the obviously increasirigesr suggest that better management is inevithhteaf
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what cost?). It is clear that the functions andises provided by inland water ecosystems in mases

can be restored, and relatively quickly since theryd to be adapted to natural change and hazards
(particularly so for rivers); but disturbingly this not the case with groundwater quality. We hanany
tools and approaches that work and many signsttérigolicies emerging. The issue is clearly noatvh
will happen but what do we want to happen — and efous are we about ensuring it.

15. This review presents the convention with considaea opportunities.The approaches to major
resource issues identifiable in this review, backpdby a solid case study evidence base, demamstrat
solutions at the forefront of the convention's riests. These include, as examples: how to use
biodiversity to save a lot of money (on the scdlbiltions of dollars, even in a small watersheds)e of

the best arguments, and most easily understoodelf articulated, to influence economic policy,
including in major fora such as the G8; examplesmdll village communities responding to increasing
local disasters, exacerbated through climate changasing their own initiative and resources tstoee
local river functions; potential low cost solutiottsaddress vulnerability of countries to disasisk, the
continued existence of which sustains a 14% regliéti GDP in the least developed amongst them; post
conflict social and cultural reconstruction (indlugl in Iraq); enhanced international cooperation in
conflict zones (including between North and Soutirdq); water supply as a primary motivation for the
protection and management of forests, globallyeatife institutional reform; enhanced internationa
cooperation amongst riparian river States leadingustained conflict reduction and increased stabil
and prosperity; the clearest links between citiesthaeir dependence upon ecosystem functioningrzeyo
their boundaries; the driving force behind polickifts in major countries towards ecosystem
rehabilitation and the wiser use of natural infnastiure; some of the best examples of payments for
ecosystem services schemes, and well advancedporation of PES approaches into regional water
conventions compared to the progress in the CB&rdouth-south cooperation opportunities; striking
obvious links between biodiversity, poverty redastiand sustainable development; increasing public
awareness and concern over natural resources (thmes as many Americans worry about water
compared to climate change); probably the highasiral resource issue on the world business agenda
and some of the finest examples of the businedsrseéeveloping its own, often voluntary, solutidies
contribute to sustainability; by far the clearesitform linking the objectives of the MEAs, in fiaular

the UNCCCD, UNFCCC, CBD and Ramsar Convention;idgwniversal consensus amongst the U.N.
agencies about what the priorities regarding cknsdaptation are; and, last but not least, camlgt
generating the highest values in comparative assegs of ecosystem services across all biomes.

16. These claims are not all exclusive to this progranafwork. Wider influences are often in play. But
they are claimed universally byater.

17. These, and other, findings are unequivocalrhere is also clear evidence of lack of appragria
attention to them in major forums, including vefgarly the CBD, international and regional processe
and at national level. But not always. Many of thgsocesses have got it right. Examples of good
practice abound. Achievable solutions are idertiiaBut the current status and trends of resousoés
drivers, not to mention the likely, if not certastenarios for these, is a wake up call that aeerybody
needs to get it right

18. Major changes in policies, approaches and priorgi@are required to achieve thihe task before
SBSTTA is to reflect on how this can best be done.
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B. Indirect drivers
1. Population and macro- economic trends

19. There is general agreement that population groe¢bnomic growth, urbanization, technology and
changes in consumption patterns are the main &uotfluencing water use, and therefore the bioditgr
associated with it.

20. Population dynamics (growth, gender and age digtah, migration) create pressures on freshwater
resources through increased water demands andipollChanges in the natural landscape associated
with population dynamics (e.g., migration, urbatia) also can create additional pressures on local
freshwater resources and the need for increasestwelated services. The world's population, cutyen
estimated at 6.6 billion, is growing by about 80lion people each year. This number implies an
increased demand for freshwater of about 64 biltabic meters a year. The distribution of age and
gender also can have considerable implicationsdosumption and production patterns.

21. The year 2008 marked the transition from a rurahidated world to an urban dominated world, as
the world population was estimated to be equallif bptween urban and rural. By 2030, the towns and
cities of the developing world will make up 81% wban humanity. But in spite of the great deal of
attention that is given to megacities, most ofwtloeld’s urban populations actually live in citiegthvless
than 500,000 inhabitants. The growth of small amd-size cities will have significant impacts ontema
resources. Sustainable water supplies for thessypsbpulations, and reducing their water footprirgs
already a major global challenge.

22. An increasing standard of living has major implicas for water resources. The consumption of
consumer goods, energy and food are major indieetrs of water use and consequently impacts upon
inland waters biological diversity. The trend otiieasing consumerism around the world is evidenced
with the 25 members of the Organization for Ecorm@ooperation and Development (OECD), which
collectively consume about half of the world’s ene(which is related to water use). Changing coresum
preferences for food is possibly a more worryingeraelated driver than simply increasing demand fo
basic staples. Foods preferred by more affluenieies (such as meat) — are generally very water
demanding. The result is a continuously increaslemand for finite water. The outcome is already
evident and escalating - overexploitation of aquatosystems, as each sector or user group tries to
satisfy its own water needs at the expense of ether

23. Expansion in the global economy has a major impaawvater — through the growth in the number of
consumers, changes in their consumption habitsigdsain the way goods and services are producdd, an
shifts in the location of activity, which affectstérnational trade. What transforms water intdcha
issue is the trade in goods and services that havater content (often referred to as “virtual wate
Global water saving as a result of internationadi¢r of agricultural products has been estimaté&dabf

the global volume of water used for agriculturabghrction. An estimated 16% of the existing problems
of water depletion and pollution in the world relab production for export. The prices of the tdhde
commodities seldom reflect the costs of water use.

24. Water in all its aspects is being increasingly \@dvas a potential threat and constraint to economic
growth. As an example, China’s remarkable econarievth has translated into serious environmental
problems, notably rapid wetland degradation ansg, lserious water shortages in the North, and potut
from wastewater effluent across the country (anda@ted positively elsewhere in this review China is
already making major policy shifts to respond tesentrends).
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25. Few sectors or economic activities, if any, do r@y on water nor have an impact upon it. The
tourism sector is a case in point. It is a sigaificfactor of growth of domestic water demand aad c
lead (on coastlines, islands or mountain areas}uigply difficulties in peak seasons. Around the
Mediterranean Sea, for example, it is estimatetl $hasonal water demands from the tourism industry
increase annual water demands by 5 to 20 fold.

26. Water footprints are estimated by multiplying th@umes of goods consumed (whether produced or
manufactured) by their respective water requirermeme United States appears to have an average wate
footprint of 2480 riYcap/yr, while China has an average footprint d #/cap/yr. The global average
water footprint is 1240 ffcap/yr. But footprints can be externalised. Faareple, that of European and
North American citizens has been significantly exédised to other parts of the world. Europe iargé
importer of cotton — one of the thirstiest cropodurced in many water scarce areas. European
consumption strongly relies on the water resouasilable outside its boundaries and thereby inftes
agricultural and industrial strategies elsewherbout 80% of the virtual water flows (water imported
embedded in the crops transported) relate to #uetn agricultural products. An estimated 16%hef t
existing problems of water depletion and pollutiorthe world relate to production for export. Thécps

of the traded commodities seldom reflect the coktgater use in the producing countries.

2. Domestic water supply and sanitation

27. Globally, neither sanitation nor domestic water particular for drinking, are major consumers of
water per capita (compared to other sectors); athdghey can be big users locally, particularlyities.
And both are obviously priorities in relation torhan development targets. Relationships between
drinking water and biodiversity tend to be reinforg; in that drinking water supply depends on awle
environment. Lack of sanitation remains a majorreeuof water contamination globally and an
improvement in sanitation is effectively a redugtia this direct driver of biodiversity loss. Thealk of
human excreta is still basically released direictty the environment, and recycled there (althoofgén
beyond the capacity of ecosystems to cope). Bgiltdaare discussed further below in relation toewat
quality.

28. While rapid progress has recently been made irkidignwater supply in all regions, except sub-
Saharan Africa, sanitation is still lagging behirteixcept for sub-Saharan Africa and Oceania, gibres

of the world are on track to meet the MDG drinkimgter target. However, if current trends contirizid,
billion people will still be without access to basanitation by 2015.

3. Agriculture and food consumption patterns

29. Water is essential for the production of food agdaalture is by far the greatest consumer of water
estimated at about 70% of all water consumptiore ifiportance of agriculture to an economy and the
extent of irrigation clearly create a divide betwamuntries in terms of water use. In the firstugraf
countries (comprising Africa, most of Asia, Oceatiatin America and the Caribbean), agriculturbyis

far the main water-use sector, while in the otherug (Europe and North America) withdrawals are
mostly related to industry and energy — up to 59%e demand for domestic supply is essential to life
(drinking, hygiene and bathing) but remains thellsifor both groups.

30. The environmental limits of hydraulic systems aeinf reached in an increasing number of places.
Increasing water scarcity and concern for enviramalesustainability now constrain further developitne
of water for agriculture, and in places, competitioom other sectors leads to a reduction of volme
allocated to agriculture. Without further improventgin agricultural water productivity or major &hiin
agricultural production patterns, the global amoahtgricultural water demand in agriculture would
increase by 70%-90% by 2050, an unsustainableisitua
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31. In the Near-East irrigation water requirementsexpected to grow from 64% to 83% of renewable
water resources — all very high values comparegldbal averages. Taking into account the expected
impacts of climate change by 2050, the situatioly fmecome significantly worse. This combined effect
would result in an expected additional stress an gbarce water resources of 9%, with total water
withdrawals representing the equivalent of 92%hefregion’s renewable water resources. It may been
higher if we consider also the leaching requirement agricultural areas affected by salt/sea water
intrusion and upwards leakages from brackish arpiife

32. In large irrigation systems relying for their watam high mountain glaciers, climate changes may
influence decisions concerning the constructiomefv water-control infrastructure to compensate for
changes in river runoff.

33. While on average it is estimated that only 37% Wftle water withdrawn for agriculture is
effectively consumed by crops, a substantial sludiréhe unused water returns back into rivers and
aquifers and is available for downstream usesdath often of poor quality). The net loss of freaksy

due to irrigation is therefore substantially lekart expected and potential gains through programmes
aimed at increasing water-use efficiency are ofteer-estimated. In the current context, it is kelly

that programmes aimed only at reducing lossegigaiion will have a substantial impact on freshavat
usage. Reducing pollution from agriculture and ebgrsustaining downstream uses is however a more
promising approach. The majority of large irrigatischemes also serve other functions, such as
providing water for drinking, bathing, swimmingsliing and livestock drinking; savings may take wate
away from these and therefore * multiple use’ sfyss seem to be favoured.

34. Shifting consumer food preferences is a paramoomsideration. It is estimated that the production
of a kilogram of wheat takes 800-4,000 litres oftevaa kilo of beef 2000-16000 litres, and a kifo o
cotton 2000-8700 litres and one cup of coffee negul40 litres of water. The question “how muchewat
do people drink?” (on average, between two andlfives per day each in developed countries) ishmuc
less relevant than the question “how much watepatple eat?” (according to one estimate, 3,008slitr
per day in rich countries). It is estimated, foaewle, that the Chinese consumer that ate 20 kgeaf in
1985 will eat over 50 kg of meat in 2030. The anriuater footprint” of this change in the diet dfa
estimated 1.3 billion Chinese people will transiate the need for an additional 390 kof water for its
production. This is a formidable additional qugntf required water for a country already expeciag
serious water shortages in different regions. hkiutd be noted, however, that these levels of beef
consumption in China remain well below those ofesalvother countries. For example, in 2002, Sweden
consumed 76 kg of meat per capita and the USA eoedul 25 kg.

35. To meet the future food needs and rural socio-enimaspirations of the world, pressure to develop
new supply sources or increase water allocati@ytaculture will continue. The recent acceleraiiothe
production of biofuels and the prospect of climettange bring new challenges to agriculture andhéart
pressure on land and water resources. Biofuelsesept a graphic illustration of the interrelatidpsh
between food, energy supply, global warming andewd#trough the impact on water supplies. The
production of biofuel requires considerable amowfite/ater though this depends heavily on the type o
crop and the conditions under which it is producétdtakes between 1,000 and 4,000 litres of weder
produce a litre of biofuel. Thus, measures taketad¢kle energy self sufficiency and climate chaocge
inadvertently add to the gravity of a country’s araproblem. Despite this, the water dimension ef th
biofuel, and broader energy, debate continuesciive limited attention.
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36. The emergence of an increasing number of areasewhater has become a limiting factor for

irrigated agriculture, associated with increasirigines for releasing water to guarantee or restore
environmental services, has made the food produdituation tighter in an increasing number of

regions. The Middle East, for example, can no lorggisfy its food requirements and needs to rely
increasingly on food imports.

37. If a drive toward food self-sufficiency were to readlize, it would have considerable implications
for national water security, and consequently hiediity, especially in the case of countries lodate
arid regions. Although they can be highly benafidor rural development as a whole, by adopting
policies for food self-sufficiency, countries ale@rease their national water footprints as welfageit
growth in higher income, less water-intensive sectolhere are already examples of countries
abandoning food security policies because of theger related considerations.

38. Today's food production and environmental trenfispintinued, will lead to crises in many parts of
the world. Only through a combination of supply al&nand-side measures will it be possible to addres
the acute freshwater challenges facing humankird the coming 50 years. The challenge is to manage
the additional water needs in a way that minimtbesadverse impacts on, and where possible enhances
other ecosystem services while providing the nesgsgains in food provisioning and poverty
alleviation.

4, Industry and energy

39. After agriculture, the two major sectors in ternhig@nsumptive use for development are industry and
energy, which together represent 20% of total wagenands. Water for industry and energy are growing
in line with rapid development, and in so doing ensforming the patterns of water use in emerging
economies.

40. The power-water nexus is complex. Energy and waterinextricably linked. Water is an integral
part of energy resource development and utilizatiam example, the total evaporation from resesvivir
the 22 countries of the Mediterranean Action Plames to around 24 Khper year, nearly the water use
of Argentina, of which nearly half evaporates inygig The demand for energy is therefore a majoredri
of water development, creating pressures which Isgysificant impacts on the quantity and quality of
freshwater resources.

41. Cooling in the energy sector is one of the mairugidal water users, with a final consumption
(evaporation) estimated at around 5%. The coolihguzlear plants also means that outflows have a
much higher temperature, while ecological constsagtate that sufficient river flow must be ensuired
order to mitigate this impact. As is the case foliytion dilution, this entails the availability afon-
directly productive but substantial river flows.

42. The link between energy and water is further stitegred by the fact that the water sector itsediis
important user of energy. Energy can represenb@D% of water management costs and 14% of water
utility costs. Energy efficiency and conservatioe,aherefore, not only good for energy resourags b
they are also a means to conserve water.

43. Electricity generation from hydroelectric and othrenewable energy resources is projected to
increase at an average annual rate of 1.7% fromd 89@030, representing an overall increase of 60%
through 2030. This increase is highly significamttwespect to its potential impact on water resesr

44. There are a number of complex, and partly compgetihgllenges associated with energy production,
environmental issues and water resources manageiieat|lEA in its 2007 World Energy Outlook
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forecasts that fossil fuels represent the brurthefdemand for increased energy resources. Howineer,
pressure for further hydropower development may imsrease due to climate change

45, Around 10% of the total energy supply comes fromniass, out of which some 80% comes from
‘traditional’ biomass, in other words, wood, duntacrop residues. These represent a significamtobar
the energy used in many developing countries. Cawialeor ‘modern liquid biofuel’ represents the
remaining 20% of total biomass used for energy. -Thwals of it is made of fresh vegetable materiad a
organic residues used to produce electricity arad. Aighe remaining part of biomass, amounting tauabo
5%, is actually used to produce liquid biofuel fiansport, and currently accounts for less thano2te
total needs of transport energy worldwide.

46. The quest for greater energy autonomy amid conagresthe impacts of greenhouse gas emissions
in OECD countries has pushed the significant andnesurge in transport biofuel. This new situatias

led to increased inter-linkages between food anerggnproduction and possible impacts on natural
resources, including land and water. The poteirtiphct of biofuel production on freshwater resosrise
most severe in places where agricultural productiannot take place without irrigation, while it is
practically negligible in places where rainfed protion is practiced. In such places it could result
reduced allocation to other crop commodities. Tiigation has been cited as explaining the current
hostility of some of the most arid countries to ghebal trends towards increased reliance on baregn

47. Like food security, energy security represents gessary pathway towards GDP growth. The world
will need almost 60% more energy in 2030 than 220

48. The degree of water consumption for most industris — apart from what is incorporated in the
products — is low relative to agriculture and emgeflgss than 10% of withdrawals). But use for sfieci
activities can be high. For example, it takes 2@0,lkres to produce one ton of steel in the USJHHI
technology industries, increasingly important foamp economies, are highly consumptive. Producing
one 300 mm silicon wafer consumes 8,600 litres.iBduistrial uses put significant additional presson
water resources through the impacts of the waseswiigcharged and their pollution potential.

C. Direct drivers (threats)

49. Analyses of common characteristics of populationddcline can help to point towards likely sources
of the problem, and hence to shape priorities émponses. Declines have been linked to agriclltura
intensification, wetland drainage and water absitvac coupled with increasingly severe and prolahge
droughts.

50. Conversion (clearing or transformation) or drainfareagricultural development has been the biggest
single cause of inland wetland loss worldwide.islestimated that by 1985, 56-65% of suitable itlan
water systems had been drained for intensive dgrieuin Europe and North America, 27% in Asia, and
6% in South America. In New Zealand recent estimatre that 90% of wetland area has been lost since
historical time§ Canada's fourth national report to the CBD presidome estimates of wetland loss. For
example, for 6 out of 9 categories and regionssassk historical loss (up to the middle of thd' 20
Century or thereabouts) exceeds 60%, and 80% ifee tlegions; and 96% of wetlands near major prairie
urban centres. Since the 1970s wetlands loss gged in five selected areas, and in one has heen

4 Ausseil, A. et al. 2008. Wetland ecosystems oionat importance for biodiversity: Criteria, mettsodnd candidate
list of nationally important inland wetlands. Lamge Research New Zealand Limited and Departme@@oofservation, New
Zealand.
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further 20% loss in ten years (1989-1999). The tanson of dams and other structures along rivers
resulted in fragmentation and flow regulation ahakt 60% of the large river systems in the world.

51. There is evidence that the changes being madegmawdng pressures from multiple direct drivers,
are increasing the likelihood of nonlinear and ptédly abrupt changes in ecosystems, which can be
large in magnitude, difficult, expensive, or impbss to reverse, and likely to have important
consequences for human well-being.

52. The frequency of different types of threat recordedoss the global network of over 1,800 Ramsar
Sites is reported through Ramsar National Repédthiough there are regional differences, pressures
associated with water resources management, lapdchange (land claim and habitat loss) and
agricultural activities are by far the most domin&sues recorded. In Africa in 2007-08, among the
“challenges to sites” rated highest by respondemt®: effects of land-use practices and activif@s

and off-site), development pressures, changes dowtiter regime, overexploitation (both legal and
illegal), trespassing and poaching. The MedWet ditderanean Wetland) Initiative, for wetlands in
general not just Ramsar Sites, reports the mostquén negative drivers as urban
development/infrastructure (featuring in 57% ofp@sses), urban/industrial pollution (50%), tourism
(45%), water abstraction (43%), agricultural inféoation (43%), agricultural run-off (40%) and Hinyg
(42%). Concerning trends, negative impacts of siftecture developments, tourism, pollution and
agriculture were reported the most frequently asnisifying overall; although nearly all drivers wer
reported as intensifying in at least some partthefarea. None was found to be diminishing overall
BirdLife International’s Important Bird Area (IBA)rogramme shows, somewhat disturbingly, that every
one of the IBAs/Ramsar Sites in the sample wasrdecbas subject to some level of threat. 59% were
recorded as subject to “high” threat levels, 18%vary high” levels, and just 6% to “low” levels.

53. Information at national levels supports the obsérwaon trends and drivers. For example, managers
of 15 (54%) of Canada’s Ramsar Sites reportedttizse had been a change in the ecological charaicter
their wetland since its designation as a Ramsax, @id identified “effects of land uses, activiti@s
practices (on-site or surrounding)” as the top nganzent challenge.

54. The story these data tell is that even the wortddst prominently protected wetlands are seemingly
all still subject to some kind of threat, with ouwhiree-quarters of the sample tested being subject
“high” or “very high” threat levels. The markedlygh frequency of agriculture-related threats is nwn

to both the Ramsar National Reports and the IBAessrents. No regions, and probably few if any
individual countries, appear to be exempt from.this

55. Various changes related to reservoirs have occustezh as dam removals in the U.S., conflicts on
reservoir water use between upstream and downstteantries and reservoir sedimentation. Over 25%
of about 20 x 109 t ¥ of global suspended sediment discharge is thotogbe trapped by reservoirs.
Although the construction of dams, mostly during #0th Century, is known to have resulted in adarg
increase in storage of impounded water over thabgerecent trends in global reservoir storageingua
period of reduced dam construction over the lasyeds, is less clear. The change in reservoiageor
has been modest over the last decade, and thezebhan suggestions that a prevalence of drouddatyin
areas of the world may have actually reduced glods#rvoir storage over the last decade (althowgh n
in proportion to the total water available).

1. Water quality

56. The water quality characteristics and the ecolddigactioning of many of the world’s rivers, lakes
and other wetlands are now very different to tipaist, partly caused by changes in flow and pargly b
inputs of chemical and biological waste from maativities. Over the past four decades, excessive
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nutrient loading has also emerged as one of thé mgsortant direct drivers of ecosystem change in
inland (and coastal) wetlands.

57. Water quality indicates both major direct threatshte sustainability of inland waters and the dffec
of unsustainable activities from beyond these extesys. For certain contaminants, in particular
nitrogen, phosphorous and sediments, water quaditys indicate trends in the water purificatiolated
services provided by wetlands. Within limits, adoal/stems are able to manage pollution and hdree t
water quality of freshwater resources. In somegaaquatic systems also permanently remove pottuta
to the atmosphere, as for example denitrificatidnexcess nitrates. These are important ecosystem
services that rely heavily on the characteristitgthe water cycle. Changes in the water cycle will
inevitably lead to changes in the capacity of redtaystems to provide these services.

58. The functioning and integrity of inland waters is excellent indicator of the status of terrestrial
ecosystems more broadly. Water quality in genisrdlirectly correlated to the status of inland wsite
biological diversity. It is a direct driver of ldoversity loss. Greater declines in water qualitgrotime
imply movement away from the 2010 target of redgeates of biodiversity loss.

59. Trends in water quality are however difficult totarpret. Different assessments often produce
contradictory results. Much depends on the watalityucriteria chosen and method of analysis. Data
availability is also skewed regionally and overahtinues to be less than ideal. Water quality haoinig

is one of the most serious monitoring challengest the water community needs to address. The
increasing pollution threat is evident but hardjgantify globally.

60. The WWDR3 concludes that, in spite of improvemeéntsome regions, water pollution in general is
on the rise globally. All economic sectors conttébdirectly or indirectly to point or non-point soes,
and global trade continues to create more pollutind transfer its local impacts. A related trenthis
shifting of many industries — some of which are wnao be very polluting in nature (e.g. leather and
chemical industries) — from high income to emergbogintries. The often-serious impacts of polluting
activities on human and ecosystem health remajehaunreported or under-reported.

61. The level of pollution is a function of the struawf a country’s economy and its institutional and
legal capacity to address it. Groundwater systemasthe most vulnerable freshwater resource as
contamination, once present, is difficult and gotdlreduce — if technically feasible at all.

62. The most important water-quality contaminants @@diy human activities remain unchanged and
include microbial pathogens, oxygen-consuming nieerheavy metals and persistent organic pollgtant
(POPs), as well as suspended sediments, nutrigggticides and oxygen-consuming substances, mainly
from non-point sources in more affluent countiesirfjpularly from agriculture) but point source
contamination continues to be a major problem gdlsee. The most important water quality issue
affecting human health is microbial contaminatibradequate sanitation facilities, improper wastewat
disposal, and animal wastes are the major sourEamiaobial pollution. More than 80% of the
wastewater discharged into freshwater and coastalsain five of UNEP’s Regional Seas Programme
regions, for example, is untreated, with the figoeeng no better than 50% in at least eight ofréggons.

63. Water quality is not mainly a developing countrsus. A recent study on drinking water in a country
in Western Europe considered that more than 3anilpeople (5.8% of the national population) were
exposed to drinking-water quality that does notfeon to WHO standards (for nitrates, non-conformity
above 50 ml/g were found for 97% in groundwatergas).

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document

Page 22

64. The most prevalent surface freshwater quality gnwbbn a global scale is eutrophication, due to
excessive nutrient inputs (particularly nitrogent bBlso phosphorous). It is estimated, for examibiat
the nitrate load in the 80 main rivers flowing inhe Mediterranean Sea doubled between 1975 artel 199

65. Eutrophication is evidenced by increasing harmigbhlablooms. Cyanobacteria, the main culprit,
have increased in freshwater and coastal systeestbg past two decades. There are global warming
implications associated with this phenomenon, amalpacteria have a competitive advantage over other
types of algae at higher temperatures. Regionatisrdnave not been assessed but individual countries
report rapidly increasing problems.

66. Storm-generated runoff from agricultural and urlbaeas is the most important non-point pollutant
source (e.g. leaching of nitrates with runoff acaolated in rivers) in both developed and developing
countries. The US Environmental Protection Agerfoy,example, indicated that agricultural activities

contribute the largest quantity of pollutants teeaiging water bodies in the United States, and the
situation is probably similar in many other cousi

67. The level of treatment of urban wastewater is famf satisfactory in the world — even in developed
countries — but for most countries sufficient detdacking to adequately report on it. The ranfe o
tertiary treatment in Europe, for example, rangemf3.6% to 90%.

68. Non-point pollution from agricultural land-use ptiaes and urban areas often presents a greater
problem in terms of total pollutant loads than isttial point-source pollution — and is certainly neo
difficult to control when leached into aquifers.sieide contamination has increased rapidly, paldity

in freshwaters of developing countries since th@0%9 despite increased regulation of the use aethe
bio-accumulating and highly persistent substanaeish the result being adverse effects on the
environment and human beings.

69. Total commercial fertilizer consumption in the &gitural sector in some high-income countries has
stabilized, or even decreased, since the 199Gs, afperiod of high growth between 1960-1990. Other
countries still exhibit escalating fertilizer usese could be increased by 50 to 70% by 2025. Irdtom

on pesticide consumption is less available, althgogsticide consumption has stabilised in Fraroe (t
world’'s second biggest user).

70. Mercury and lead from industrial activities, comuial and artisanal mining, and landfill leachates
are also major human and ecosystem health conaerasme locations. The UNECE considers that
mining activities have severe impacts on watertaedenvironment in Eastern Europe, Southeast Europe
the Caucasus and Central Asia. Emissions from foeal-power plants are a major source of mercury
accumulating in the tissues of fish that resid¢hattop of fish trophic levels. Today, up to 70lioi
people in Bangladesh are exposed to water thataicmnimore than the threshold value of arsenic
(although in this case the source is "natural" tmgt problem is driven by lack of alternative water
supplies). An additional reason for concern islédnge amount of arsenic-contaminated groundwated us
for irrigation with the resulting appearance ofesnis in the food chain. Natural arsenic pollution o
drinking water is now considered a global threathwvdas many as 140 million people affected in 70
countries on all continents.

71. A further problem with monitoring water quality arabsessing its impacts is the changing and
evolving nature of the pollutants involved. An egieg water-quality concern revolves around the
potential impacts of personal-care products andrpaeeuticals (e.g. birth-control residues, paiekdl
and antibiotics) on aquatic ecosystems. Little m®wn about their long-term human or ecosystem
impacts, although some are believed to be endodigraptors. Only time and further study will prdei
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the necessary data and information to further aeathis potential environmental and human health
threat.

72. Changing pollution interests, which vary considgrategionally, also result in changing data
availability and hinder long-term assessments. éxample, many countries no longer report on BOD,
making assessments of progress since 2000 moreuttiff

73. Polluted water has a high human health cost. Omi+-tef the global burden of disease can be
attributed to water, sanitation and hygiene, andemenvironmental factors. Over 80% of sewage in
developing countries remains discharged untredtezteby polluting rivers, lakes and coastal areas.
Almost 80% of diseases in developing countries am®ociated with water, causing about 1.7 million
deaths every year.

74. A growing body of evidence indicates that land-lbiaseman activities impart a biogeophysical signal
onto river chemistry at the global scale. It hasrbestimated that only a minority of the world'aidage
basins (~20%) have nearly pristine water quality Hrat the riverine transport of inorganic nitrogerd
phosphorous has increased several-fold over the f#sto 200 years. Multiple human activities lead
additional sources of naturally occurring elements,well as material not present in nature such as
pesticides, endocrine disruptors, and metals. Riystems have traditionally been considered aslsimp
transporters of materials, but it is increasingtitreowledged that transformations occurring durireges
transit through basins have important influencesnmaterial fluxes and hence pollutant loads. The
quantity and timing of water flows play a centralerin determining the mobility of potential polunt
sources and their dilution potential. Where flovecrase they will in turn exacerbate water supply
beyond the simple volumes involved.

75. The Biodiversity Indicators Partnership has devetbgthe “Water Quality Index for Biodiversity”
(WQIB), which incorporates additional parameteiat thave relevance for the status of biodiversitye T
index includes dissolved oxygen, conductivity, pémperature, nitrogen and phosphorus as parameters.
Greater declines in water quality over time implpwament away from the 2010 target. The WQIB
yields different results according to the analyt@pproach. Averagscores have generally improved in
Asia and Oceania and deteriorated in the AmericasEaurope, although the rate of decline is slowing
there. The WQIB in Africa has been more variablerdime, although tending to score generally toward
the poor end of the scale. However examining stétipstation trends in WQIB scores over time yiedds
different picture (a result influenced greatly byr&pe where there are a larger proportion of statigith
long-term data). In Europe this analysis suggesiticoing improvement. In Oceania the number of
stations with increasing and decreasing scoreppsoaimately the same, which again contrasts with t
results above. Findings for Africa and the Amesi¢majority of stations declining) and Asia (small
majority improving) are more consistent with thdsesed on average scores. These discrepancies are
believed to be due to the wide variability that @mcur in the number of stations reporting in aegiv
period in each region. Scores are significantlgafd by the number of stations involved.

76. Average nitrate concentration in European riveas tlecreased by approximately 10% since 1998.
The overall trend reflects the effect of measueesetiuce agricultural inputs of nitrate. Nitratedks in
lakes are in general much lower than in rivers,Hare too there has been a 15% reduction in thexgee
concentration, and a statistically significant dese at 38% of lake monitoring stations (4% shoared
increase). The overall trend is thought to belyalte to lower nitrogen oxides emissions to aitrdte
concentrations in inland surface waters vary betwsé-regional groupings of countries, particulanly
the case of rivers. Countries with the greatestalgural land use and highest population dersigich

as Belgium, Denmark and the United Kingdom) gemelrad higher nitrate concentrations in rivers and
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lakes than those with the lowest proportion of @agtural area and population density (such as Ezston
Norway, Finland, and Sweden). The average coref#omis in western European rivers as a whole were
double those in Eastern Europe, with rivers inrtbeh of the region having the lowest levels. Sitiwe
mid-1990s, river nitrate concentrations have redunell %, 8 % and 6 % in the western, northern and
eastern countries respectively.

77. Pollution of groundwater remains an area of sigaifi concern because of significant groundwater
dependency and the difficulty of restoration. Ni#raoncentrations in Europe's groundwaters increase
the first half of 1990s but appear to have thenaiaed relatively constant. But trends vary consitbr

by region - 11% of sites where data are availatilleskow increasing nitrate levels. Concentrasiaf
nitrate in groundwater in the different Europeanirtdes generally reflect the relative importancel a
intensity of agricultural activities above the gndwater stores. Western and Eastern Europeanr@sint
have relatively high nitrate concentration in grdwater compared to northern countries. Over 60% of
countries with available information for 2005 hatdundwater sites exceeding the parametric value (EU
Drinking Water Directive 98/83/EC) of 50 mg/l NO

78. Phosphorus concentrations in European rivers ek |lhave generally decreased during the last 14
years, reflecting the general improvement in waatewtreatment and reduced phosphate content of
detergents over this period. During the past fewades there has also been a gradual reduction in
phosphorus concentrations in many European lakesimiprovements in some lakes have generally been
relatively slow despite the pollution abatement sueas taken. As treatment of urban wastewater has
improved and many waste water outlets have beeaartdiy away from lakes, phosphorus pollution from
point sources is gradually becoming less import@gricultural sources of phosphorus are still impot

and need increased attention.

79. Industrial wastewater, expressed in terms of tHarme of Biological Oxygen Demand (BOD) per
year, has reportedly stabilized over the past 2frsyén industrialized countries, or even decreased
slightly, as seen in Eastern Europe. But such tepoask increasing localised problems and expanding
impacts of river water quality on lakes and coastales. Lake Erie’s oxygen-depleted bottom zone, fo
example, has expanded since 1998, with negativeoemuental impacts on the lake’s fisheries. The
eastern and southern coasts of North America, dhéhern coasts of China and Japan, and large areas
around Europe have also undergone oxygen deplétiaudition, the world’s second largest ‘dead Zone
has appeared off the mouth of the Mississippi Rivethe Gulf of Mexico, attributed to excessive
nitrogen loads from the river, and with negativeauts on biodiversity and fisheries. The projectedd

for increased food production, as well as increasimstewater effluents, associated with increasing
population over the next three decades, suggestacamase in the river input of nitrogen loads into
coastal ecosystems of 10—20%, continuing a tresdrgbd between 1970 and 1995.

2. Sediment

80. From a global perspective recent increases inlassl are likely to have been at least partiallsetf

by reduced erosion in other regions, as a resulh@fimplementation of soil conservation programmes
and improved land management during the 20th cgnfitre sediment load of a river is sensitive to a
range of environmental controls, related to botbpsyof sediment to the river and its ability tansport
that sediment. Available data emphasize that inmpbrthanges are occurring. Many rivers around the
world provide evidence of reduced sediment loadseicent years, primarily as a response to the
construction of dams along their courses, whicp ttdarge proportion of the sediment load previpusl
transported by the river. More than 40% of the gldfiver discharge is currently intercepted by éarg
dams. The Nile and the Colorado Rivers provide etasof where sediment trapping by dams has
reduced the sediment load to near zero. Globallyy bne-third of sediment destined for the coastal
zones no longer arrives there due to sedimentittg@nd water diversion, with concomitant increases
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the net erosion of sensitive coastal settings tik#tas that require a steady supply of land-derived
sediments.

3. Trends in water use

81. At present, around 3 billion people are sufferimgnf chronic blue water shortage; however, if green
water is accounted for, this figure drops to al82@ million, thus arguing for the considerationgoéen
water as part of the water resource planning psoces

82.In 2030, 47% of the world population will be livimg areas of high water stress.

83. The ratio of water withdrawal to water availabildp an annual basis is used as an indicator fdr bot
the Millenium Development Goals and Commission aist&inable Development processes to monitor
human pressure on water resources. An increasimipauof river basins do not contain sufficient wate
to meet all the demands placed upon them, and didiopeamong users can be intense. But available
information fails to reveal the realities of scayabccurring at local or basin levels. This is martarly
true in large countries such as the United Stathere water use accounts for only 25% of the abkgla
resources. But a very different reality inside toeintry’s boundaries and indicates that water Staesl
shortages exist on large regional scales.

84. Losses have adverse effects on livelihoods andoedignproduction and in some cases, ecosystems
have passed thresholds through regime shifts,rigadia collapse in ecosystem services, makingdke
of restoration (if possible) very high.

85. There are increasingly frequent instances whereswuptive use and water diversion have
contributed to severe degradation of downstreantemes$ or closed seas. Emblematic examples include
the shrinking Aral Sea in Central Asia and Lake (@&2a, the world’'s largest shallow lake in Mexico.
Some of the largest rivers have become small sgedmse to their mouth (e.g. the Nile River, Cotlura
River, Yellow River, Murray-Darling River, etc.)nd flows are no longer sufficient to maintain adgiat
ecosystem health. Water regulation and drainageadoicultural development are the main causes of
wetland habitat loss and degradation.

86. Groundwater has major implications for biodiversiglated considerations across many fronts.
Ground and surface waters interact. They are bathgb the same hydrological cycle. Wetlands regbar
groundwater andvice versa In addition, most (if not all) terrestrial vegete is dependent on
groundwater — even in water abundant areas (fompbaduring seasonal periods of rainfall shortage,
even if brief). There is growing evidence that grdwater depletion is already having major impacts o
terrestrial ecosystems. Andjce versa that restoring groundwater restores terrestregetation. In
Azrag, Jordan, for example, groundwater use faes#nd agriculture has resulted in the desiccatfan
Ramsar wetland associated with a high biodiveesity migratory birds.

87. The development of the energised pump in the mit-2@ntury led to the emergence of many
groundwater-dependent economies. A sobering cdodwrawn from detailed local aquifer studies is
that where groundwater services are in heavy deymaandh of the good quality groundwater has already
been used. Contemporary recharge to shallow agquifes become seriously (perhaps irrevocably)
polluted, and relaxing abstraction and pollutioagsure on aquifers will take considerable timégdted
agriculture is the principal user of the major seelitary aquifers of North America, North Africagth
Middle East and the Asian alluvial plains of thenfb and Terai. But less evident is the conjunctise
associated with the concentration of irrigated @dtire and urban development in many alluvial
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fan/delta environments (such as those of the Mekdfggtze, Yellow River, Chao Praya, Godavari,
Krishna, Indus, Narmada, Ganges/Brahmaputra, Miississippi, Po, etc). Reducing stress on these
groundwater systems involves more than just ‘grewatdr resource management’, and will also entail
reducing land-based pollution, rehabilitating delgid habitats, and conservation of freshwater ressur
The agricultural demand for groundwater has ofeenispurred by both explicit and hidden subsidies f
rural electrification, irrigation equipment and asonally water well construction. Subsidised rural
electrification in South Asia has been a key drisegroundwater use within existing irrigation dermda
and especially in ‘dryland areas’ with no surfacav services.

88. Groundwater is a major source of urban water suppbyind the world (not just in mega-cities but
also in thousands of medium-sized towns). An intértaut often little recognised interrelation betwee
groundwater and urbanisation exists through théecgt urban development. Some cities (e.g. Mexico
DF, Lima, Dhaka, Beijing and Lusaka) are locatedbonear major aquifers and the corresponding urban
water utilities have drawn heavily on groundwatartheir supply. In others (e.g. Buenos Aires, Barkg
and Jakarta), the proportion of overall water symjgrived from groundwater has reduced greatly as a
result of aquifer depletion, saline intrusion amdfmundwater pollution).

89. Groundwater flow processes are usually much sldhen atmospheric or surface water processes,
often by 2 or 3 orders of magnitude. The groundwptetion of the water cycle has been subjected to
massive changes, particularly during the past hethgears since humans have learned to dig or drill
wells and abstract groundwater by pumps. In the filg years it has become very popular to pump
groundwater for irrigated agricultural producti@ome 70 percent of the global groundwater abstracti
is thought to be used for irrigation, where enormamounts of water are lost by evaporation andt plan
growth. Particularly in areas associated with tbealed green revolution, the consequences ofyheav
groundwater pumping are disastrous: falling watrels, degradation of groundwater bodies and
increased salinisation.

90. Sharp points of competition over groundwater resesibetween urban and rural users are also now
becoming more apparent. Expanding municipalitied kght industrial/commercial expansion in peri-
urban and linked rural areas are competing witlcaljure over groundwater quantity and quality. All
evidence points to an enormous disconnect betwedarvand land-use regulations, which needs to be
resolved in order to implement groundwater quaptptection measures. The highest management
priority, though, will always be protection of thein recharge zones.

91. Water use is uneven across sectors. Irrigatedwdiynie is by far the main user of water. It represe
70% of water withdrawals (mainly irrigated agricutt), which can rise to more than 90% in some
countries. Although increasing in urbanised ecomamindustrial (including energy) and domestic esag
represents respectively only 20 and 10% of totabmase. Groundwater represents already 20% df tota
use and is increasing fast, particularly in dryaar€CA, 2007).

92. With rapid population growth, freshwater withdragvélave tripled over the last 50 years. This trend
is explained largely by the rapid increase in atign development stimulated by food demand in the
1970s, and the continued growth of agriculturaleldasconomies.

93. Total global freshwater use by all sectors is et at about 4000 Kper year and another 6400
km? of rainwater is also used ‘directly’ in agricukyoften called ‘green water’. However, it impoitém
reflect that "nature” is still the most importarsten of water and evapo-transpirates an estimatg@0@0
km?®/year from forest, natural vegetation — not cuttdda— and wetlands. It is inevitable that as whier
humans becomes more scarce human activities \kél aa increasing share of this, having implications
for all biomes. In particular, a worrying potentteénd will be to divert green water to blue watews
(for direct human use) by removing vegetationis Itherefore becoming increasingly more criticatth
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policies and management are better informed abmwtthe hydrological cycle functions and the role of
ecosystems and biodiversity (wetlands) in sustgiitin

D. Status and trends of inland waters biodiversity:
1. species

94. While terrestrial and marine ecosystems suppodrgel percentage of the known species of the
world, inland water ecosystems, relative to thelaahave on average a higher species richnesglsLe
of endemism are particularly high in inland wetlango. About 25-30% of all vertebrate species
diversity is concentrated close to or in inlanderat Some 40% of known species of fish inhabéridl
waters (more than 10,000 species out of 25,000iepgtobally). It is anticipated that the numbér o
aquatic animals is in truth far higher than currestimates, given a lack of information about staxa -

for example, about 200 new species of freshwasbrdre described every year.

95. There is increasing evidence of a rapid and commghwidespread decline in many populations of
wetland-dependent species. Based on most intdécahd comparisons, as with the wetland ecosystems
themselves, the rates of decline in status of wdtlependent species (inland waters species in
particular, and coastal waterbirds too) continubdavorse than those dependent on other ecosystems.

96. The results in the 2008 Living planet index showamarage decrease in the populations of the inland
waters/freshwater species studied of 35% over ¢aesy1970-2005 (with 95% confidence limits ranging
from 10% to 52%). According to these results,ndlavater species have an overall worse statusttizan
terrestrial and marine species studied (for whitthibhdex figures show average declines of 33% dft 1
respectively over the same assessment period. dtear that some of the most serious conservation
problems depicted by the LPI relate to species hitimg inland water systems. This observation is
generally confirmed by a number of rigorous regi@ranational assessments.

97. Waterbirds are widely regarded as useful indicatdrsvetland ecological status. Throughout the
world, considerably more waterbird populations deereasing than increasing. This pattern holds for
several different groups of waterbirds. Regiondiosavary according to the assessment. For one: in
Oceania 3.8 times as many populations decreasimycesasing; in Asia, 3.7 times as many; in Africa,
2.8 times; in the Neotropics, 2.2 times; and intN@&merica, 1.1 times as many. Another assessnient o
waterbirds showed for the 1,200 (52%) of the warldaterbird populations for which reliable trendada
are available, overall 40% of these are in dechivith 17% increasing and 43% stable (the pictuméega
regionally and is worst in Asia, where the propmrtiof all waterbird populations in decline is 59%).
Some long-term country-level studies paint an ewere dramatic picture, for example a recent rexoéw
long-term trends of shorebird populations in easteustralia reports that migratory populations have
dropped by 79% over a 24-year period. The trueallsituation may be still worse than that portrayed

98. The 2010 biodiversity target refers to a changehin rate of change. For water bird populations
where robust data exist, and recent assessments, tha@dobserved decline is over 2.5 times greater i
recent years than before. In respect of the 28dgket, this indicates that not only is the ratdogk of
biodiversity in the case of shorebirds not reducimg on the contrary it has more than doubled tver
last 10 years. Nearly all of the calculation methaded show worse rates of trend status detedarati
more recent times compared to earlier times.
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2. Ecosystems

99. During the last century river modifications havessigely increased in number. As of 2000, there
were more than 50,000 large dams in operation taiscekpected that demand for reservoirs — ofiadls

— will continue to grow, particularly in regionstiihigh water demands and where there is a neeap®
with increased variability due to climate changé.pfesent, more than 270 dams of 60 m or over are
planned or under construction.

100. The river fragmentation index is an indicator ofe thmportance of the anthropogenic
modifications of river regimes. A study in 2005yvedng 292 large river systems (representing 60% of
the world’s river runoff) recorded that over 50%tle systems assessed were affected by dams, and
more than one-third, representing over half of tiver basin area, were strongly affected by river
fragmentation/flow regulation, with only 12% by aréeing unaffected. This is a likely increase in
fragmentation in recent years (although differenicesassessments limit direct comparisons). Current
estimates are that there are more than 50 000 dnms (>15m height and 3 million®storage capacity),
100 000 smaller dams (> 0.1 millior® meservoir storage) and one million small dams {<@illion m®
reservoir storage) worldwide. About 350 large resies are currently under construction in Chinalidn
Southeast Asian countries, Iran, Turkey and inMiiddle East. The ecosystems upon which impacts are
strongest are wetlands, but terrestrial ecosystertis as forests and grasslands are also affected.

101. The speed of change in many ecosystems has indreagielly, and there is now concern that
large-scale changes will increase the vulnerabiifysome ecosystems to water-related agricultural
activities. The non-linear dynamics of ecosysterey riead to abrupt changes that can affect their
resilience and their capacity to absorb disturbance

102. If the rate of input through irrigation exceeds thte of crop consumption, this can lead to water-
logging (when the pores are filled with water angygen is lacking) and salinization (when the rising
water in the soil profile is bringing diluted salts the surface). Worldwide, about 10% of all iatigd
land suffers from water-logging. As a result, prctikity has fallen by about 20% in water-loggedaare

103. Salinization is a worldwide problem, which is pamiarly acute in semi-arid areas that use lots of
irrigation water, are poorly drained, and where sh# is never completely flushed from the landeSé
conditions are found, for example, in parts of kiedle East, in China’s North Plain, in Central Asi
and in the Colorado River Basin in the United $tate

104. Data on wetland extent remain poor and this igtecak information gap. Where data do exist, it
is apparent that more than 50% of specific typesaifands in parts of North America, Europe, Augra
and New Zealand have been destroyed during theigtlementury, and many others in many parts of the
world have been degraded. There is also ampleee@of the dramatic loss and degradation of many
individual significant wetlands and wetland typssch as tropical and sub-tropical swamp forests.aO
global scale however there is insufficient inforirmaton the extent of specific inland water habijtats
especially those of a seasonal or intermittentreato quantify the full extent of habitat losses.

105. The nonetheless the review confirms that ratesegfatiation and loss of wetlands are worse than
for other ecosystems; and, where data exist, lpnaiderable margin.

106. An example of the impacts of development on wesaisdprovided by China where one study
shows that over 30% of natural wetland area has lost in the past 10 years alone. It is unlikéigttthe

situation is, or indeed has been, much differentother countries undergoing similar economic
development. It is however noted that wetland jdihvave changed dramatically in China over theesam
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period, including shifts towards major rehabilitetiefforts. The primary motivation for this hashe
economics/development based — with "biodiversityseovation” as a spin-off benefit.

107. While changes in lake extent over the past few diesdave been observed in many parts of the
world but the primary factors driving these changes specific to each region. For example, theaserf
area of Lake Chad shrank from 23 000 km2 in 1968gs than 2 000 km2 by the mid -1980s, largely due
to drought. The Aral Sea also dramatically declipadharily due to diversions of inflows for irrigah.

The Caspian Sea level, which fell 3m between 198D %977, rose again by 3 m by 1995. Changes in
total lake area over the last 3 decades of the @6thury have been correlated with the state of the
underlying permafrost. In the continuous permdfemmne, total lake area has increased. Meanwlmile, i
the discontinuous, sporadic, and isolated permififosestern Siberia, total lake area declined.

108. The European Commission has published figuresHercbnservation status of habitats which
show that around 70% of remaining bogs and fresgwabitats are classed as being in “unfavourable”
conservation status (meaning that their range araditg are in decline or do not meet specified dyal
criteria).

109. Ramsar National Reports tell the story that theralleeed to address adverse change in the
ecological character of wetlands was in 2005-208& Iy everywhere at least the same, and in a majori
of responding countries greater, than in the 200@52riennium - in other words a net deterioration
wetland conservation status. In three out of simBar regions in 2005-2008 (Africa, Neotropics, Nort
America) a majority of Parties perceived that tleed to address adverse change in the ecological
character of wetlands in general had increased amdpwith the previous triennium. In Europe a
majority of countries perceived the need as unobéngnd in Asia and Oceania the picture was more
equivocal. In Europe the need to address problemained on average at the same level over thiegperi
However, since these problems include biodiveméglines, this implies that declines continuedht t
same degree; so even in this “best” region theltraswounts to a failure to record achievementshin t
direction required for meeting the 2010 target.

110. The European Environment Agency core indicator @9species diversity” shows that the 37%
decline in wetland dependent species is worsettetrfor all the other group3his decline is associated
with direct habitat loss as well as habitat degliadahrough fragmentation and isolation.

111. Habitat loss, and deterioration, remains the pryneause of extinction of freshwater species, the
introduction of non-native invasive species isgbeond most important cause of decline.

E. Progress towards Integrated Water Resources Mzeraent (IWRM)

112. IWRM is an approach that assists such decisiondréming attention to efficient, equitable and
environmentally-sound water management. It is a@mtone of the CBD programme of work on inland
waters. And most of the future needs relate to awprand more systematic implementation of IWRM.

113. Examples of the impacts of not having effective IM/Rontinue to abound. But there is rapidly
growing experience with it and after a slow staltstantial progress is now being made — even ittle
much further to go.

114. The utility of IWRM as a framework and essentialtfor effectively managing water resources
and water resource issues was endorsed at the Sdédkion of the Commission on Sustainable
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Development, noting also that the Commission’se@von progress in the water and sanitation sector
should go beyond mere stocktaking of IWRM efforts.

115. A global target was agreed at the World Summit ost&nable Development (WSSD) in 2002 to
“Develop integrated water resources managementwatdr efficiency plans by 2005, with support to
developing countries through actions at all levels.

116. The second edition of the United Nations World Wdevelopment Report (2006) concluded
that, while some countries had IWRM plans and jpedicin place, their effective implementation
remained disappointing. A recent United Nationsewatport made a similar conclusion, noting that,
although many countries have progressed in fornmgjgilans and policies, their actual implementation
often was lacking, especially in regard to water efficiency.

117. A survey, prepared and implemented by UN-Water(ii7208 concluded that for the developed
countries, it was found that, out of 27 questioregionly 6 (22%) have fully implemented national
IWRM plans. A further 10 countries have plans lacp and partially implemented. The results for
developing countries indicated the proportion ahpteted plans was significantly higher at 38 pertce
with the Americas at 43 per cent, Africa at 38 pent, and Asia at 33 per cent. Africa lags belisi
and the Americas on most issues, although it ieradwanced in stakeholder participation, subsiaiies
micro-credit programs. Asia appears to be leadiingnstitutional reform. Another additional survey
finding was that indicators and monitoring couldyde countries with a better assessment of thesds

to advance in IWRM implementation.

118. A report by the UNU in 2007 points to even slowptake of the Johannesburg Summit objective
stating "Possibly not a single country on earttdpao®d their national plan by the end of 2005".

119. In the third national reports to the CBD, nearly/806f Parties reported that they had "partially or
fully integrated [the programme of work] into IWRMans". This is inconsistent with the aforementbne
more detailed sources of information (which coneltidat at that time, mainly up to 2003, most Partie
did not actually have such plans in place). Amormdiser options for explaining this, it is possiltiet
Parties refer to ongoing planning processes owitgal IWRM projects. It is clear that at this stag
systematic IWRM plans were generally not in place.

120. But it is emerging that progress in IWRM is now elecating.

121. Reforms in water resource planning, policy anditusbns are ongoing in developed and

developing countries. European Union members, f@ample, are currently implementing the Water

Framework Directive. Water reforms also are ongoim many middle-income and least-developed
countries in Africa, Asia and Latin America, marmgfising on principles of Integrated Water Resources
Management (IWRM).

122. An important rationale behind river basin managemnueits is to improve coordination in water
decision-making, having been done in many countiiee European Union Water Framework Directive
is a stringent program for establishing sustainaldéer resources management, with a major impact in
countries newly joining the EU, since it mobilizesmding for improved water resources management.
The Government of Quebec has deposited a draft teatethat identifies river basins as the fundaraknt
water management unit. Utilization of organisatiamsl catchment bodies smaller than the river basin
scale may be ineffective. Evidence from countrigghsas South Africa suggest that some may simply be
too complex to implement, with it being difficult ttlearly determine what benefits may be obtained.
Several river basin organisations have concluded itnplementation of river basin organisations is
challenging, with considerably uncertainty abowtitmoles and functions when it comes to implermenti

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMENF
NOT TO BE CITED



IDR-IW Background document
Page 31

integrated approaches to water resources managemenguality of stakeholder participation also can
vary considerably.

123. Activities in the S&o Francisco Basin in Brazil dped a watershed management programme
for the Rio Sdo Francisco Basin. The basin trageEsstates in north-eastern Brazil before dischgrg
into the Atlantic Ocean. A subsequent compreherBiagnostic Analysis and Strategic Action Program
for the Integrated Management of the San Francigsin was completed in 2003, and is currently
ongoing.

124. The participation requirements of Article 14 of t8d Water Framework Directive (WFD) are an
example of launching a broader discussion abouticfjztory approaches. The RhineNet Project
highlights the value of public participation. Exjgerces show that the amount of time needed for such
efforts should not be underestimated. Likewise,eegnce is showing that communication is a critical
instrument in building the knowledge base and tfuatitinal and human capacities; in acquiring and
disseminating knowledge from across the water seatal in forging political consensus.

125. The Netherlands is preparing its fifth integratedtav management plan, with the potential
consequences of climate change high on its manageagenda. Its first plan, made in 1968 was
essentially supply-driven, addressing only wateanity issues. Subsequent water management plans
continued the development of IWRM. The third pld®&9) added in-depth analyses of the role of
ecology in water management, while the fourth (§l898) focused on specific water systems and themes
facilitating implementation of needed actions, amarified institutional roles in the process. Wit
origins in a technical, supply-oriented, model-laadecision process, the planning process is novti-mul
faceted, with a main pillar being stakeholder iveohentand a focus on sustainability and climate
proofing related to anticipated future developmelfitalso has demonstrated that IWRM takes time to
develop and implement (more than 30 years in ththétkands), and that consideration of external
expertise and inputs can facilitate the implemémtabf new concepts in some cases. Many developing
countries and economies in transition are workimgransform their water management systems into
IWRM approaches, incorporating a number of relevafgments, including (i) decentralization
(subsidiarity); (ii) stakeholder participation and transparency; (i) increased
commercialization/privatization; (iv) partnershifmuiblic-private, public-public, public-civil socigt (v)
integration/coordination; and (vi) developing newdmanistrative systems based on river
basins/catchments.

126. Analyses of 67 EU projects related to IWRM, spagnthe period 1994-2006 suggest that,
although it has not yet provided unequivocal guigaregarding the application and implementation of
national water planning and reforms, IWRM can pdeva useful reform and planning framework. The
analyses also indicate that, in order to be mdst#fe, IWRM must consider policy formulation and
implementation as a primarily political processdlving government officials, the private sector andl
society.

127. Tunisia developed a national water-savings strafegyoth urban and agricultural needs at an
early stage of water planning, confirming a cultutaasis’ tradition of frugal and patrimonial
management of water resources, being a rare contyriadiunisia. Because of this tradition, irrigatio
water demands have been stable for the past 6,ydaspite increasing agricultural development,
seasonal peaks in water demands, and unfavouradlgtic conditions (including droughts). Underlying
principles of the Tunisian water strategy inclu@®: shifting from isolated technical measures to@e
integrated water management approach, an exampley k& participatory approach giving more
responsibility to water users (2) gradual introthrctof water reforms and adaptation to local situres;
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(3) financial incentives to promote water-efficieequipment and technologies (4) supporting farmer
incomes to allow them to plan for, and secure,caffriral investment and labour; and (5) A transpare
and flexible water pricing system, aligned withioaal goals of food security, thereby leading tadyral
recovery of costs. Wastewaters from urban centredraated and made available for agricultural use.
Further, using a targeted pricing policy, the cadteperating water services are completely recxer
with tourists paying the highest water prices anddehold users the lowest. Water system monitoring
also is extensive, including real time information all irrigation flows. One result is improved
groundwater storage, and vegetation recovery inithe® natural areas. Tunisia’s water resourcestifte
under considerable stress. A combination of irgineapopulation growth and water use in all sectors
signals major future threats, being an impetusctmrsidering scenarios to address fundamental future
water allocation choices.

128. Although development and application of IWRM is yimg more difficult than originally
envisioned, the approach was meant to facilitate rifainstreaming of water priorities and related
environmental issues within the context of natioeabnomic development activities, a goal often
considered only after considerable developmenvitie8 have already been undertaken. Howeverlit sti
is largely an approach managed within the watetosewhere it is well understood that water is eigé

to all life on the planet (human and the other E®cand to human livelihoods. IWRM is still seen b
many as a technocratic process. There is a begirwiirrecognition within the sector that it is the
decisions by others outside the water sector thigrohine how water will be used.

129. Coordination with related sectors (i.e., land, agture, energy, etc.) is a fundamental
requirement for improved water resources use alutadlon. Sectoral approaches to water resources
management inevitably lead to fragmented, uncoatdihdevelopment and management. Fragmentation
of the institutional framework and overly comple@ocdination mechanisms continue to be common
characteristics of the water sector in many coastriWeak water governance systems exacerbate
competition for this finite resource.

130. Although they can be difficult to establish, efigety managing competing water uses requires
clear, widely-accepted rules to allocate waterueses, especially under water scarcity conditidiere
are ongoing tendencies to ignore environmental @osc In Chile, for example, the environment is not
granted any water licenses. In contrast, decisioakers in South Africa are determining how to
operationalise water law on environmental protectio

131. One means of avoiding conflicts of interests inaxdgislature is separation of policy, regulation

and implementation functions. The Mexican Congpesssed the Law on National Waters in November
1992. This new regulatory structure began in 1988eu a programme of survey and registration of
ongoing abstractions and disposals, requiring tears; and a series of intermediate regulatory
adjustments and massive information campaignontptete the process.

The history of IWRM, in many but not all areassas from an initial focus largely on integratingteva
storage and release, largely from reservoirs.

132. Experience with IWRM is growing, implementation expling and its scope broadening. In
relation to this in-depth review, three major aredsmprovement are required. First, to incorporate
environmental considerations more fully (in muchRW they are still almost absent). Secondly, to
refocus IWRM on the objective of sustaining thel fite of services that inland water ecosystems
provide. The two needs are related in that the ifenment" is what drives the shifts in ecosystem
services. Using "ecosystem services" as the frame¥or IWRM requires the process to move away
from managing water as a physical commaodity to iloglat the problem in terms of how we want water
to benefit humans, encompassing all relevant bensfat humans derive from it (including biodivéysi

conservation values). Put another way, it needgetorient towards much more socio-economic
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outcomes, the platform on which such are basedgbenvironmental change and its impact on the
ecosystems delivery of services. Finally, the tetbgical aspects of IWRM need to be linked with the
societal and political questions that determine riged allocation and management of water resources.
This must recognise that many of the drivers ofewat¢source use and impacts arise from beyond water
itself. As concluded earlier, the direct driveradaheir impacts, cannot be managed in the absefce
consideration of the indirect drivers which are thal key to outcomes for water and the biodiversit
associated with it.

F. Economics and financing

133. There are very significant linkages between biodite, ecosystems, water and economic
development, although "water" continues, too ofterye considered as a physical resource unrelated
the ecosystem which provides it. the Third Worldt#¥dDevelopment Report makes a convincing case
that the availability of water resources and thesnagement is one of the key characteristics that
determine the growth strategy of a country.

134. Awareness of the evidence of macro-economic retafriavestments in water is growing, and
likewise the impacts of not investing. Projectiaisaverage annual GDP growth rates across Afriog dr
by as much as 38% as a consequence of droughbiityiand even a single drought event within a 12-
year period will diminish growth rates across thisole period by 10%. During the decade from 1992-
2001, floods comprised 43% of all recorded disaséed affected more than 1.2 billion people. A néce
study of the costs of disasters shows that theyuwtcfor an average continuing annual loss of
approaching 14% of GDP amongst the poorest of matidctual monetary value of losses is higher
amongst richest nations (over US$ 500 billion penuan) because they have more assets, but still
accounts for over 5% of their GDP. Most of theszasliers are water related (droughts, floods) lareth

is often little awareness that they are often cdusge or their impact seriously escalates becaiise
ecosystem degradation (loss of the ability of esteays to provide related services — such as flood
mitigation). For example, most of the major catgsic floods of recent years, in developed as agll
developing countries, are due in some part (ofterinly) to inappropriate wetland management. A
significant opportunity is to expand responses tanming for disasters by rehabilitating natural
infrastructure.

135. Examples of the economic cost of lack of investmanivater provide clear indications of the
magnitude of the problem. In Kenya, the combinedaat of the winter floods of 1997/98 and drought
between 1998 and 2008 has been estimated at UB##8 — effectively a 16% reduction in GDP. The
Mozambique floods of 2000 caused a 23% reductioG¥P and a 44% rise in inflation. Inability to
tackle hydrological variability in Ethiopia has Imbeestimated to cause a 38% decline in GDP and a
projected 25% increase in poverty for the perio8322015. More than 7,000 major disasters have been
recorded since 1970, causing at least $2 trilliamage and killing at least 2.5 million people.

136. The cost of a series of major typhoons and reguflimod damage in post-war Japan has been
estimated at between 5% and 10% of GDP. Risingstnvent in soil conservation and flood control in
response to legislation in the early 1960s sawrtipact of flood damage reduced to significantlyowel
1%. Much, but not all, of the response was throumlestment in physical infrastructure (dams, river
embankments etc.) and the economic feasibilittheflialance between the two (natwaisusphysical)
has not been made. It is noteworthy, however, 8@l conservation" itself refers to rehabilitatingtural
infrastructure since the functions of soil includlater cycling and other aspects of maintaininghbalth
and functions of inland water ecosystems (in faitis part of this ecosystem). In common with trend
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in other richer nations, there is also a shifthie tecent decade towards addressing the advaméges
managing natural infrastructure more explicitly.

137. The stresses that environmental degradation, imgudhcreased vulnerability to disaster, in
relation to water entail go far beyond immediateecti or indirect economic costs. To quote the U.N.
Secretary General - "Our experiences tell us thairenmental stress due to lack of water may lead t
conflict and would be greater in poor nations". 8ahanagement crises exist locally or are devetppin
throughout most of the world. In just one week iid#November 2006, national media sources reported
local but high-profile shortages in parts of Au&raBotswana, Canada, China, Fiji, Kuwait, Liberia
Malawi, Pakistan, Philippines, South Africa, Uganttee United Arab Emirates and the United States of
America. In accumulation, these crises risk thr@agpthe lives and livelihoods of billions of peegnd
irrevocably change ecosystems. And it is not icedrable, indeed quite likely without improved
approaches, that these tensions will promote acueflict.

138. Similarly, excessive environmental degradation edusy water pollution and withdrawals also is
a source of significant negative economic impaets. example, the damage cost of this environmental
degradation in Middle East and North Africa (MENWas estimated in 2008 to be of the order of US$9
billion per year, or 2.1 - 7.4% of GDP, with a messtimate of 5.7%. Meanwhile, industrialized coigstr
are learning the enormous costs associated witle stegree of restoration of essential ecosystentheln
USA alone such costs have been currently estimetté&0 billion and will continue to rise as more is
known.

139. Expert opinion indicates that poor water, sanitgtend hygiene and inadequate water resources
management contributed to 50% of the consequeragsidhood and maternal underweight. Estimates
of potential environmentally-displaced people rafigen 24 million to almost 700 million people that
could be displaced by water-related factors, incgdphysical infrastructure development projects
designed to relieve some water availability stressdahe future. Climate change is likely to resaln
overall increase in the displacement of people.

140. Detailed studies point to the dangers of ignorimgugdwater issues. A recent study of the water
economics of the MENA region noted that groundwatsource depletion appears to have reduced
significantly the GDPs of certain nations — Jorbsr2.1%, Yemen 1.5%, Egypt 1.3% and Tunisia 1.2%.

141. History suggests some initial level of economicelepment may be necessary before attention is
given to environmental sustainability. But histongy not be the best mentor. The problems asdlyfir
that some processes are irreversible (aquifer tiepJeeontamination, etc.) and secondly, that tagesof
water resources — and the environment in genegffeets the poor disproportionately. Investment in
environmental protection, water management, anéma&ipply and sanitation services, among others,
can have a high payoff in economic benefits.

142. It is not the case that restoring ecosystem funstigvetland functions) would necessarily have
avoided all these kinds of impacts. Neither isatessarily a universal remedy for all current durfe
problems and certainly not always a substituterftitional hard engineered infrastructure soligidBut

the magnitude of the issues, and the root causesamt that globally a much more holistic and iigeht
approach to water and natural infrastructure bertak is very clear from case studies that in viegny
circumstances using (or restoring) natural infragtire not only works, but can be very cost-effecti
And there are many case studies showing that phiyisitastructure approaches, on a case by casg bas
often do not only fail to deliver development obiees but run counter to them, and can be both
expensive and unsustainable.
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143. Not always should it be assumed that investmemntoagpes to physical infrastructure are driven
by solid economic reasoning. For example, a glodgabrt on corruption in 2008 states that corruptio
the water sector can raise the investment costsluéving the MDGs on water and sanitation by atmos
US$50 billion (over $ 5 billion a year to 2015). ©af the major constraints to re-focussing investisie
on natural infrastructure is the limited corruptimpportunities in doing so.

144. Large amounts of investments are required anddlrbaing made in water. For example, in the
United States one estimate is that bringing watgply and sewerage infrastructure up to current
standards will cost more than $1 trillion over tiext 20 years, with hundreds of billions more reegi
for dams, dikes and waterway maintenance. The WBusiness Council for Sustainable Development
estimates that the total costs of replacing ageiater supply and sanitation infrastructure in indak
countries alone may be as high as $200 billionaa. y&ven if 1% of these sums are spent restoniagd
water ecosystem functions this represents $2 biflier year (in industrial countries alone) — andgied,
there is not necessarily evidence that such suragbeneven more, are not already being spent on this
Meanwhile global estimates of investment requireénwater by 2030, not including for agricultuire,
the region of $ 22 trillion have been put forwairdthe same range as that required for energyritian
dollars a year (1% of which spent on ecosysterid @sbillion per annum).

145. Such figures are incomprehensible to most of usy weidely and are controversial (as to
precision, but not scale). They serve to illustiti@ the primary need related to investment italid
waters biodiversity" is to make ongoing, planned &rture water related investments more intelligent
Achieving this at a success of influencing 1% afeistment dwarfs traditional investments made diyect
in "biodiversity".

146. Valuation of the services provided by ecosystemsairs an emerging discipline and the figures
generated through such approaches remain subjeuidb debate. The approach however continues to be
useful in providing comparative values betweeneddht ecosystem types and their services. Where
relevant comparison is made, wetlands continueetteate values higher than other ecosystem types.
Broad figures in use by the Ramsar Convention ia@ridargely from the Millennium Ecosystem
Assessment) put the value of wetland services esuating for 45% of the total global value of US® 3
trillion annually. These are gross comparisons @mahot take into account the fact that inland wetta
comprise less than 6% of the earth's terrestred &bout 2% of the marine area); on a per urét basis
making them approaching an order of magnitude makgable than terrestrial or marine systems.

147. The importance of paying attention to valuations war example, highlighted in the CBD third
national report of Canada where valuations, althopigpblematic, were a key to galvanising increased
attention to investment in their management.

Virtually all water-related activities or projectshether structural or non-structural (e.g., plagnidata
collection, regulation, public education, etc.)tam®ney to develop, implement and carry out. Geirgya
the necessary financial flows for investments rexmai considerable challenge — even for investmients
more traditional ("water sector" related) approachn ongoing problem is how to reflect the fuliteu

of ecosystem services provided by freshwater etesgsin more effective financing frameworks. Even
when such is done, financing appropriate respoiss@g no means easy. The primary need is for rateva
financial mechanisms to consider how to incorporegkevant approaches which are sensitive to
ecosystem considerations. One increasingly promguisipproach is to demonstrate how considering
natural ecosystem infrastructure can actually keafihancial savings. There is a growing body cfea
study based evidence that this often can be the cas

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document
Page 36
G. Awareness of the issues and their importance

148. The magnitude of the issues at hand, and theiriitapce, prompts the question as to the extent
to which they are recognised in relevant agenddseaglobal, regional and national levels. A briid

by no means comprehensive, assessment of thisrsgeals that in many important circles the reqlire
awareness is there but in too many others attemgiaeriously lacking. The following provides ordy
shapshot of examples.

149. The gravity of the issues is prominent in many f@ae leading businessman recently referred to
water as “...the oil of the 21st century”, echosigilar remarks of a former UN Secretary-Generat th
“Water will be more important than oil this centurfhe heads of African States recently recognithed
water is and must remain a key to sustainable dpuwsnt in Africa and states must put in place
adaptation measures to improve the resilience oifitties to the increasing threat of climate chasmge
variability to our water resources. The Asian Wddewvelopment Outlook (2007) emphasises a “multi-
disciplinary and multi-sector perspective [on whBmound the Asia and Pacific region” and recogrize
"the urgent need to address the inherent inteivektips between water and other important
development-related sectors, like energy, food, taedenvironment”. The Asia-Pacific region has 500m
people still without access to safe drinking wafe8 bn without access to basic sanitation, is htane
90% of people affected by water related disastedstavo-thirds of the world’s hungry and the regions
freshwater resources are imperilled by pollutiomdiequate management, and climate change. The
outcomes of the first Asia-Pacific Water Summit ¢Bmber 2007) reveals an advanced level of
awareness of both the issues and potential sofytimeluding, importantly, as reflected through its
Ministerial Statement. This includes: regarding ¢éin@ironment as part of necessary infrastructuoe s

a green "add-on”); recognition of the importande WRM as the key to water security (although
acknowledging continued difficulties with implematibn) and the utility of considering "environmdnta
flows" as one necessary management step (and, tamplgr in both, recognising the need to view the
problem from the objective of balancing ecosystemvises); and the need to develop water catchments
whilst “keeping them green”.

150. Water has been prominent in the discussions ofCiiamission for Sustainable Development
since its early deliberations and is now largelynsidered as a cross-cutting issue. The Human
Development Report devoted its 2006 edition to wgeyond scarcity: Power, poverty and the global
water crisis"). It investigates the underlying aisind consequences of a crisis that leaves lignbil
people without access to safe water and 2.6 billithout access to sanitation; argues for a coadert
drive to achieve water and sanitation for all tlglownational strategies and a global plan of action;
examines the social and economic forces that avengrwater shortages and marginalizing the poor in
agriculture; looks at the scope for internationabmeration to resolve cross-border tensions in wate
management; and includes special contributions ,friater alia, four heads of state and the former
Secretary General of the United Nations.

151. Resolution X.3 of the tenth meeting of the ContrectParties to the Ramsar Convention, in
adopting the "Changwon Declaration”, presented wepil message in these regards includinggr
alia, that: there is an urgent need to improve wateegwnce, instead of being demand-driven, which
promotes over-allocation of water, water governasbeuld treat wetlands as oundtural water
infrastructuré, integral to water resource management at thée swfariver basins, and continuing with
“business as usual” is not an option; action isdeeeto maintain the benefits provided by wetlarats f
economic development and the livelihoods of peopbpecially the poor; interrelationships between
wetland ecosystems and human health should be adregonent of national and international policies,
plans and strategies; decision-making should, wleerpossible, give priority to safeguarding natiyral
functioning wetlands; and adequate and sustairfaidecing for wetland conservation and wise use is
essential.
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152. The economy-water nexus has permeated thinkingeahighest policy-making levels. Delegates
at the 2008 meeting of the World Economic Forurbavos (Switzerland) voiced their anxieties over the
impacts of global economic processes on the woddvavailability of food, energy and water. These
sentiments were echoed by the 2009 World Econommiar which noted that "We are living in a water
“bubble” as unsustainable and fragile as that wipigtipitated the collapse in global financial nesk,
concluding that "We are now on the verge of wagerkouptcy" .

153. A recent Gallup survey revealed that pollution afinking water is Americans’ No.l
environmental concern, with 59% saying they woray dreat deal” about the issuegrsusjust 34%
worried about “global warming”. A survey of Fortut®00 companies revealed that 40% said the impact
of a water shortage on their business would beéitsgvor “catastrophic,” although only 17% said they
have prepared for such a crisis.

154. The fifth World Water Forum (Istanbul, 16-22 Mar@009), according to its web-site, was
attended by 33,058 participants from 192 countiieduding nine Heads of State, 85 Ministers and 14
high level representatives of international orgaimisms (and reported on-site by 1027 accredited
journalists). The Ministerial Statement highlightater as a cross-cutting issue and stregdes,alia,

the need to intensify efforts to reach internatilynagreed upon goals such as the MDGs and to iwgoro
access to safe and clean water, sanitation, hygiadehealthy ecosystems, and to further support the
implementation of integrated water resources manage (IWRM) at the level of river basin, watershed
and groundwater systems. The declaration by thel$ieé State recognises that: water sustains human
life and the environment; it connects people, cekuand economies; water is indispensable for all
economic and social development, food security, anding poverty and hunger. The generalised
summary of the meeting ("Water at a crossroadstg@sthat “Water security is the gossamer that links
the web of energy, food, environmental sustaingbédind human security” and that “We need to build
bridges between the water sector and the econsui@l and environment sectors.”

155. The level of awareness of, and attention to, the o ecosystems (and hence biodiversity) in
water-related considerations is another matter.irAgthis is probably variable. Regardless, these
examples show that water is very clearly getting/ \egh on the world political agenda and thistself
presents significant opportunity to seek openirgggling to better outcomes for both biodiversity and
human development.

156. That there is still much awareness raising to dbiustrated by several relevant arenas appearing
to miss relevant points. The Commission on Growtth Bevelopment, for example, in its report of 2008,
says that we may be entering a period in whichrahtesources, broadly defined, impose new limits o
growth. Interestingly the report makes no majoerefice to the essential role of water resourceselib

still a lack of water as an explicit agenda itemmiany major summits even though it has strong links
with all human development and many more relatsgés.

157. At a U.N. Summit on June 3-5, 2008 in Rome, ltalye participants of the High-Level
Conference on "World Food Security: the Challenge€limate Change and Bioenergy" stated their
concern. The summit showed how various processedving food security, climate change, markets,
development assistance and energy were interliakddcould aggravate the situation in one sectolewhi
contributing to the solution in another. The Thiktbrld Water Development Report observed, however,
thelack of water as an explicit agenda iteneven though agriculture is the major water usetewis
considered by some the biggest constraint to expgragyricultural production, and water also hasrsir
links with both climate change and energy.
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158. According to the Third World Water Development Repdew current Poverty Reduction
Strategies pay action on water anything other thzant recognition. Unless the growth and poverty
reducing contributions of water resources are nmdee explicit and specific at country-levels, ahd t
role of ecosystems and biodiversity within thistéetunderstood, the required development-oriented
finances are unlikely to follow. Economic growthshget to receive much prominence in Poverty
Reduction Strategies so there is currently litdethe way of a detailed roadmap for water resources
development. Only national and local level actidanp can secure the necessary alignments between
water resources, economic growth and poverty résuctForging those alignments within proper
frameworks such as a subsequent round of Povedyd®en Strategies and National Development Plans
that are more sustainable growth-orientated wilh make essential connections.

159. Very few countries, if any, have a good knowleddgéhav much water is used and for which
purposes, of the quantity and quality of water tisahvailable and can be withdrawn without serious
environmental consequences and the loss of edssstiéces that this brings, nor indeed of how misc
invested in water management and infrastructure.

H. Climate change
1. Overview

160. Climate change is a cross-cutting subject and masions of this review make reference to it.
Very clear headline messages are derived:

. The impacts of climate change are expressed orystenss (and biodiversity) largely
through changes in the hydrological cycle (inclgdinost changes observed or predicted
for terrestrial ecosystems, and many in coastasjre

. The impacts of climate change on humans are dwerdasystem changes — these are
largely driven by water-related changes;

. Water is central to human development;
. Adaptation to climate change, therefore, requiragiy water-related responses;

. The water cycle determines how all terrestrial (amust coastal) ecosystems function.
Everything is inter-connected through water (arat¢fore wetlands);

. Unsustainable water use and degradatidriven by increasing human demandthie
main driver of adverse water-related ecosystem ghaand subsequent impacts on both
humans and biodiversity (including in many case®eiated changes to terrestrial areas).
Climate change is an additional driver which, by ¢arge, simply exacerbates problems
which are patently obvious already; and

. The solutions begin by recognising these realities.

161. What advocacy on climate change has done is tg lwithe fore a dire projection of a worsening
water situation — a different cause, but the sandaeresult. It is an unfathomable paradox that tbddnis
motivated to respond to the impacts of climate geaaf the future, yet has remained disinterested in
taking the actions needed to meet the rising watsis that is upon us today.

162. The fundamentals about water and climate changesah that they have even managed to
promote consensus in the U.N. system. UN-Wateresgmting all 26 U.N. agencies and programmes
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dealing with water, presented a message to theefith Conference of the Parties to the UNFCCC,
basically reiterating the above points, statingearnithe headliné Climate change adaptation is mainly
about water" thatThe sense of urgency for climate change adaptationthe recognition of the centrality of
water therein have not yet permeated the politieald and are not systematically reflected in naigplans

or international investment portfolios for adaiati.

163. The role of water (and the hydrological cycle) owhfreshwater, terrestrial and to a large extent
coastal, ecosystems function, the intimate relatigps between water and most aspects of human
development (including food, drinking water, satiita, tourism, trade, energy and poverty
reduction/livelihoods), and the central role ofaimli water ecosystems (wetlands) in these, lead to
complex inter-connectivity between all these sufsjelt is futile, counterproductive and out of aaxttto
consider one aspect in isolation from the otheh& froblem revolves around ecosystems — and the rol
of water is paramount in this.

164. All terrestrial and inland water (and much coasli#&) depends on water. Water is central to
sustainable development. These changes in thalghaiter cycle will be far-reaching. They will have
significant impacts across most, if not all, pragnaes of work. Projections from climate scientigtsl a
modellers warn that changes in water availabilitgt guality may have disastrous consequences.

165. Wetlands provide a disproportionate amount of petida of the ecological goods and services
upon which humans depend. Because wetlands aradksmeon a single major driver, hydrology, they
may experience greater rates of change than teateststems under climate change scenarios.

166. Countries that share water resources may faceiaudllitthallenges under conditions of changing
hazards. There will be great variations in howaraimitigate the hazards that affect internatiovakers.
Developing nations that have limited resources hadard mitigating experience would be the most
exposed.

2. Changes to ecosystems and species

167. The findings of the IPCC confirm that water (thebing hydrological cycle) is central to most
of the climate change related shifts in ecosystam human well-being. This reality is evidenced
through projected impacts, although this is raesticulated as such. The IPCC fourth assessmeat3iis
examples of major projected impacts of climate geammongst 8 regions (covering the whole earth). Of
these: 25 include primary links to hydrological shes; of the other seven, water is implicated ur fo
and two are general; only one refers to main imgaot obviously linked to the hydrological cycleoral
bleaching. Notably, most of the impacts on terralstiegetation (and therefore also fauna) are dits@n
largely by hydrological shifts (changes in humidigermafrost/snow/ice cover, rainfall patterns and
groundwater). The 15Session of the Commission on Sustainable Developroensidered climate
change based on the findings of an expert sciemgibup and came to similar conclusions.

168. Significant uncertainties exist with water cycleojections. Many hydrologic processes are
highly non-linear. Rapid changes can be anticipatadd possibly worse than projected. Current risode
are of limited use for local application. But it @ear that all regions need to plan for increasing
uncertainty and risk with water.

169. There is a consensus among climate scientists ¢hatate warming will result in an
intensification, acceleration, or enhancement ef tilgdrologic cycle at the global level. The evidenc
base for this complicated by the fact that direghln interventions have already changed the wgtde ¢
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in most regions. The intensification could be, edigrobably already is, evidenced and/or caused by
changing rates of evaporation, evapo-transpirafiof), precipitation, and changes in stream-flow (in
some areas). Associated changes in atmospheric waéent, soil moisture and groundwater, ocean
salinity, and in seasonal changes in glacier madanbe are also implicated. The strength of the
intensification response to future warming, indemty delayed responses to current warming, is
unresolved and remains a critical question in assgsthe hydrologic response to climate warming.
(which are interconnected) through, for exampleslof soil functions (including water retention),
decreased water quality and sedimentation in weslan

170. Climate change is likely to cause further changessail erosion rates, with the increased
variability of rainfall and an increase in the fuemcy of high magnitude storm events resulting in
increased erosion rates in many areas of the wHis. is of significant relevance to the functiogiof
terrestrial, inland water and coastal ecosystempactts will vary locally because soil transportrivers
has already been interrupted globally by water rgameent interventions.

171. Water temperature change, globally, is less of mcem than water cycle changes (but not
necessarily locally). It will exacerbate many forafsvater pollution, promote algal blooms and irge
bacterial and fungal content. The concentrationcllorophyll (an indicator of overall ecosystem
production) has already increased at an alarmiteginaArctic lakes. Even in temperate regions, biso

of harmful cynaobacteria are already on the risdbaly and climate change is implicated. Increased
water temperatures are also affecting the growtsrand reproduction of organisms and species.

172. Wetland habitat is increasing in some regions laaliding in others in response to glacier and
permafrost melt. Most of these changes are likelyet transitional. Many Arctic lakes are expectedry
out completely.

173. There is now solid evidence that glaciers havecagtid globally since the middle of the 19th
century. This has very serious implications forstacosystems, and more so people, dependent on
seasonal glacial meltwater for sustainable watpplges. Over one sixth of the world’'s populationels

in areas where surface water is dominantly derifresin snowmelt, either seasonally ephemeral
snowpacks, or perennial glaciers. This area alsmuats for over one-quarter of the global gross
domestic product. Therefore, changes in the sehgatterns of runoff, and/or permanent changes in
runoff volume that result from changes in snow c@re of great concern.

174. Permafrost is also expected to degrade rapidlfén2tlst century with very significant potential
implications depending on how the resulting watartipipates in the water cycle. This will also egpo
enormous amounts of carbon to the carbon cycleticpkarly in peatlands. Permafrost in North Amaric
and Eurasia occurs over the entire Arctic and bdogast areas and includes the mountainous regbns
central Asia, the Tibetan Plateau and high elevateds of the Himalayas. Estimates include that the
volume of excess water as ground ice (not includlinge, interstitial, ice) in the Northern Hemispher
range up to 35 460 khor an equivalent of 8.8 m sea-level rise. Seasandlinter-annual variations of
soil water storage within the active layer and seally frozen layer in non-permafrost regions can b
substantial and have a significant impact on thardiggical cycle in cold regions.

175. Different regions of the world are experiencindeatiént degrees of change related to both climate
variations and population and development pressumea related way, different regions also respond
differently to changes in hydrological extremes:

€) Deserts face conflicting influences under climatearge: potentially seeing more
vegetation with higher CQevels, but overall facing increases in droughd amarmer temperatures. As
ecosystems in deserts are already fragile, imgactsl be severe;
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(b) Grasslands are influenced by precipitation and eviean increased, changing seasonal
variability is important, and declining summer falhcould damage grassland fauna;

(c) Mediterranean ecosystems are diverse and parficitamerable to changes in water
conditions. Even in the range of 2 degree warmB@80% of species may be lost in the Southern
Mediterranean, while the Cape Fynbos in South Afray lose 65% of its species;

(d) Tundra/arctic: with greater warming at the polés, loss of permafrost and the potential
for methane release is a major concern;

(e) Mountains are seeing shortened and earlier snowi@ndhelt and related changes in
flooding. At higher altitudes, increased winter wnoan lead to the opposite problem of delayed snow
melt;

()] Wetlands will be negatively affected where theradéxreasing water volume, higher
temperatures and higher-intensity rainfall; and

(9) The Himalayan region is highly vulnerable to amited climate change because the
major river systems consist of substantial contidms from the melting of snow and glaciers.

176. Specific impacts on wetlands are projected to iheiu

177. Initially increased productivity in some mid-latitel regions and a reduction in the tropics
and sub-tropics, even with warming of a few degrees

178. Adverse affects on coastal wetlands and coastadriiss, e.g. mangroves are expected to
decline in many coastal zones;

179. Decreased water availability in many arid- and sarid regions; and

180. Increased forest productivity, including that ofreésted wetlands, although forest
management will become more difficult because oiharease in disturbances (pest outbreaks andtfores
fires). The implications of this on forest evaparspiration, and groundwater levels, is uncertain.

181. Overall, it is projected that there will be morevase than beneficial impacts on wetlands. Inland
and coastal systems are likely to experience langeearly impacts. These include identifiable clearig
coastal wetlands:

182. Increased levels of inundation, storm flooding, edeated coastal erosion, seawater
intrusion into fresh groundwater;

183. Encroachment of tidal waters into estuaries andrraystems, and elevated sea surface
temperatures and ground temperatures; and

184. Consequent impacts on wetland dependent spec@sdiing adverse impacts on marine
mammal and bird species, especially migratory aochadic bird populations that depend on coastal
habitats.
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185. The Millennium Ecosystem Assessment demonstratat fteshwater ecosystem services are
particularly in trouble. This situation is the résof non-climate change factors. Climate chang# wi
exacerbate the problems.

186. Increased water demand for consumption and irdgadis a result of climate change will place
increased pressure on inland water systems. 54%coéssible runoff is already appropriated for
anthropogenic use, declining water availabilityesert margins and dryland areas, such as NortbaAfr
the Mediterranean and South-eastern Australia,likély result in the increased exploitation of dqts,
inland waters and oases. This increased explaitatih have further negative impacts on some rigari
systems. Increased irrigation water demand dudinmate change in India and China are estimated to
range from 1-3% by the 2020s and 2—7% by the 2070s.

187. Sea-level rise will affect a range of freshwatestsgns in low-lying coastal regions which may be
displaced by salt-water habitats due to the contbamions of sea-level rise and larger tidal orrsto
surges. Salt-tolerant mangrove species could exframd nearby coastal habitats. Many inland water
species will also be impacted by changes to thaneanvironment. For example, increased ocean
temperatures are projected to cause populatioringecin high-Arctic breeding water birds due tdhfis
species shifting toward the poles with cold-waish being more restricted in their range.

188. Changing grassland functions have significant iogtions for soil erosion and soil water
retention and groundwater (and therefore surfadenveecharge and water quality; likewise for foses

189. While hazards are normally experienced with higjical extremes, there could be substantial
risks to human activities caused by changes inameestreamflow, especially in those areas that are
already water-stressed. By 2050 the annual avenageff will have increased by 10-40% at high
latitudes, and decreased by 10-30% over some digne at mid-latitudes and semi-arid low latitudes.
However, in many water scarce regions, land usengshaand increasing levels of water resource
development and use could hide the effects of ¢térnhange.

190. The response of different sections of river ecasyst to climate change will depend on their
location within the river basin. Longitudinal linf@s play an important role in the river functionasyan
ecosystem. Upper sections of rivers are influenoede by abiotic factors and the biotic structures a
better adapted to high abiotic (hydrological) vhility, resistant to rapid and unexpected changes,
have a better ability to recover from stress. Dolariver course, with stabilizing abiotic charaistécs,
biotic processes determine ecosystem dynamics thieu®wer reaches of these ecosystems will be more
vulnerable to global warming. These processes aailitribute to an intensification of eutrophicatian,
common problem already in lakes and rivers all aber world and a serious hazard for both human
activities (drinking water, aquaculture, recreatin.) and ecosystem functioning/biodiversity.

191. The impacts of climate change on multiple nutrieading are varied depending on initial local
conditions, projected climate change impacts amsa@®al variability. Some studies have demonstrated
that the annual changes in nutrient loading aréadéh minimal despite significant changes in seato
nutrient loading profiles. But in intensively cutited watersheds, nutrient loading has been shown t
decrease as flows increase. Where climate chargdiigy as a stressor on inland water ecosystehs an
multiple nutrient loading is increasing, experina@rgvidence suggests that the two factors will act
synergistic pressures driving algal processes. €Tferlso evidence that increased water tempegature
decrease the threshold at which nutrient loadsrbecoritical in terms of affecting the health ofantl
water ecosystems. Many studies suggest that iremteatkention should be paid to reducing multiple
nutrient loading if environmental targets are to et in inland waters under changing climatic
conditions.

192. The expected overall lowering of water levels wers and lakes will lead to amplification of
already ongoing decreases in water quality. Wateenves will become more turbid through the re-
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suspension of bottom sediments and the decreasatér supply will decrease the dilution of pollutan
in water resources. Salinity levels will increasiéhvdecreasing streamflow in semi-arid and arichgye
salt concentrations are predicted to increase b%928 by 2050 in the upper Murray-Darling Basin in
Australia. Salinisation of water resources is gisedicted to be a major hazard for island natiohere
coastal seawater intrusion is expected with risieg levels.

193. For a landlocked country like Nepal, which relieshydropower generation as a vital source of
national income, the prospect of an eventual dseréa the discharge of rivers spells doom. For an
energy-constrained economy like India, the prospéadiminishing river flows in the future and the
possibility that energy potential from hydropoweraynnot be achieved has serious economic
implications. The implications for industry extehdyond the ‘energy’ argument: chemical, steel, pape
and mining industries in the region that rely dikeon river/stream water supply would be seriously
affected. Reduced irrigation for agriculture wolldve ramifications for crop production leading to
impacts on basic human development indices likdata food supplies and malnutrition.

194. There are many cases studies showing that clinmaege is already having an impact on wetland
species. We already know that climate change cgnifisiantly affect certain groups of species
particularly sensitive to changes of temperaturghsas fishes, reptiles and amphibians. There resnain
limited robust data on these changes, with a di&eear towards birds — and in particular birds in Argc
region. The loss of aquatic biodiversity througbbgll warming will be mostly caused by shifts of the
physical characteristics of ecosystems and shrinéfrsuitable habitats. Other species will not bke 0
reach suitable habitats due to increasing discdimmscand disintegration of climate and landscape.
Rising water temperatures and related changesindger, salinity, oxygen levels and water cirdalat
have already contributed to global shifts in thegenand abundance of algae, zooplankton and fish in
high-latitude and high-altitude lakes, as well@asdrlier migrations of fish in rivers.

195. Without implementation of new conservation measutksse impacts will be severe and are
likely to exacerbated ongoing threats from land-udenge, water use and associated habitat
fragmentation. Unless strenuous efforts are madedtyess the root causes of anthropogenic climatic
change, much current effort to conserve biodivemsitl be in vain.

196. We also must ensure that less common physicaldtabfies, especially wetlands, continue to be
protected, and should aim to increase the numbesuoh sites within the protected area network.
Nevertheless, the majority of wetland protectecdsu@e already under threat, and many degradimy, du
to land and water use. It will become increasirdjfficult to sustain such protected areas in theefaf

the additional pressures of climate change.

197. Of the various types of ecosystems, wetlands arcpkarly susceptible to invasions by non
indigenous species due to their location at thd-laater interface. Although < 6% of the earth |amakss

is wetland, 24% of the world most invasive spe@es wetland species. Climate change is likely to
exacerbate invasive species problems by broadegtimgtic ranges and degrading wetlands, stressing
native species and thereby opening up expandedtopg@s for invasions.

3. Shifts in Ecosystem Services

198. The impacts of climate change on inland waters halve varied effects on ecosystem services
and human well-being but overall with a predomihlateegative trend. Wetter conditions in parts of
southern South America has increased the areatedféy floods, but has also improved crop yields in
the Pampas region of Argentina. In other areasdftap will increase, not only because of changing
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precipitation but also as a result of the impadtscreased temperatures on ice jams. Currenthpd$
affect 140 million people per year on average.

199. The functions, values and ecosystem services peduiol humans from the vast boreal ecosystem
exert a large influence over millions of more seubh humans by altering climatic conditions, affagt
atmospheric gas balances, capturing and delivaevatgr for hydro-power, producing habitat for billio

of migratory birds, partially regulating precipitat and storm patterns, producing forest produats]
maintaining recreational opportunities for peofdlbe magnitude of the influence on boreal carbon and
water supplies may overshadow direct use bioditecsintributions in terms of global repercussions.

200. Drying trends have already been observed in muckwhsia, northern Africa, Canada and
Alaska. Such droughts will place increasing pressur the water cycling services provided by inland
waters and may, in fact, cause some wetlands sedegerform these functions, at least seasoridiig.

is especially of concern for seasonal flows in saadh regions in sub-Saharan Africa.

201. Groundwater flow and levels in shallow aquifers als decreasing, affected through recharge
processes. This has serious implications for thieits of people dependent on groundwater for drigk
and food production and for terrestrial vegetation.

202. Increased turbidity and nutrient and pathogen logaliwithin surface water sources will have
negative impacts on freshwater access. Freshwatessiis also being negatively impacted by lesa/sno
at low altitudes and earlier spring runoff as vallmountain glacier decline globally. For exampiesn
though China is projected to experience increaseda runoff as a result of climate change, in eest
China, earlier spring snowmelt and declining glecigre likely to reduce water availability for gated
agriculture.

203. Scarcity as measured by available water per cépitarecast to get worse through non-climate
change trends where the population is still grovdiggificantly — in Sub-Saharan Africa, South Asiad
some countries in South America and the Middle .Bdstably, climate models show that extremes of
rainfall are probably going to get worse resuliimgneavier floods and more frequent droughts inaresg
already affected by these.

204. Among the recent extreme high-impact water-relaeehts are: floods in Europe in 1997 and
2002, floods in China in 1996 (26 billion US$ in texdal damage) and 1998 (30 billion US$ in material
damage). Destructive floods observed in the lastade all over the world have led to record high
material damage. The costs of extreme weather gVvee exhibited a rapid upward trend and yearly
economic losses from large events increased tehkfeiween the 1950s and 1990s, in inflation-adjuste
dollars. Disaster losses are mostly water relaed, have grown much more rapidly than population or
economic growth, suggesting a climate change fadioe relevance of this in the context this in-tiept
review is that almost universally such losses arigeleast in part if not often in whole, from the
degradation of inland water ecosystems and subsedoss of the disaster mitigation services thait
naturally provide.

205. Anthropogenic climate change is a fundamental driiechanges in water resources and an
additional stressor over and above other extemghd forces. Policies and practice aimed at aakiqt

to, or mitigating of, climate change can have di@ud indirect implications on water resources d an
shifts in related ecosystem service provision. R&atay, this is hardly ever considered.

206. Adaptation to climate change adds a critical cingkefor all countries, particularly for cities in
coastal zones and for developing countries thatb&ihit hardest and earliest, with low capacitatapt
and for almost all business sectors. The importahe@ter is paramount in these challenges.
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4, Mitigation and influences on carbon fluxes

207. Strong evidence exists to indicate potential impamft hydrologic trends on the "terrestrial"
carbon cycle. Interactions between various stadetheo carbon and water cycles can yield positive
feedbacks to climate change. The rate of carbomkepdepends on hydrologic and climate conditioss, a
well as land use. Water plays different roles inhestage of the terrestrial carbon cycle. Soil tooés
determines the proportions of carbon released @écatmosphere as carbon dioxide ¢C@nd methane
(CH,). Some hydrologic trends are expected to havewseiimplications for soil respiration. There is
concern that permafrost degradation may cause sinteese wetlands to drain and be replaced by
grasslands, with important overall negative impglaras for the global carbon cycle and possible
feedbacks to global climate change. The recentresipa of thaw lakes (14.7% increase in area between
1974 and 2000) may have resulted in a 58% incrieds&e CH, emissions.

208. Several studies have observed marked increasés mnnual fluxes of dissolved organic carbon
(DOC) in many temperate and boreal streams ardumavorld. It has been difficult to attribute all thie
observed trends to any single cause, but hydradggpears to play a role in some cases through change
in groundwater drainage. The recently discoveredease in minimum flows across Northern Eurasian
pan-Arctic may have important consequences forcdrbon cycle. Because minimum flows generally
reflect the influence of groundwater, the causehete trends could be a reduction in the interfity
seasonal soil freezing, allowing more connectiitgubsurface drainage networks. It is conceivétide

the increased flushing of the soils through groustewy accompanied by longer growing seasons and
greater microbial activity during seasons in whibh soils historically have been frozen, could léad
greater mobility and loss of soil carbon.

209. There is growing evidence of the significant impade of wetlands for Greenhouse Gas
mitigation. Wetlands, in particular peatlands, amgnificant carbon stores, and so their consermatio
needs to be properly considered in climate chanitigation strategies. The primary mitigation resgen
at present continues to be avoiding the degradatiaarbon rich wetlands and where feasible rastori
these.

210. A significant danger lies in lack of attention teetmitigation options for wetlands and the relative
benefits of doing so. Where benefits are less thage from wetland related investments, investnrent
alternative mitigation activities is an indirectvdir not only of further wetland degradation (andd of
other wetland services besides carbon storage)alsat a potential inefficient use of financing as
measured against its primary objective (reduce@Gdvels).

211. The relationship between climate change mitigatimasures and the direct use of water is a
reciprocal one because of the significant linkalgesveen water and energy. Energy related mitigation
measures can influence the quantity and conditiomvater resources and their management. It is
important to recognize this reality when developangd evaluating mitigation options. For example:
utilizing hydropower as an alternative to fossiélfppower plants would lead to more dam construction
(and subsequent losses of water through evaporagaticularly in dry areas), the impacts of dams o
biodiversity are already widely known; a signifitamount of water is required to grow biofuels. ¥Mos
of the climate change discussions have focuseditigation strategies. This approach will contirtoe
have serious implications for energy policy (a mayater use sector), as well as other key sectmis as
international trade and transportation. The netiltesill be an escalation of drivers of water usela
consequently inland waters biodiversity loss.
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212. There is obviously increasing world attention taobca mitigation through improved forest
management (in particular REDD), and interest irlamgls is growing. Despite this progress, when
factoring in what may happen to ecosystems duaifts $n the water cycle, Ramsar STRP has noted tha
there does not appear to be any scientific basistioh the integrity of forests and wetland systeams
carbon stores can be guaranteed for decades le¢ alenturies. For example, there is very limited
attention to the implications of changing waterikality (due to direct human use, let alone cltena
change) on the sustainability of forests. Theralisady evidence that unsustainable groundwateisuse
lowering water tables in many areas and at thermemtial scale. Whilst the implications of this fmople

is receiving some recognition, so far, it appehas tialogue has missed the fact that terresteigétation
(including forests) depends on the same groundwhikewise, localised, even regional, deforestation
coupled with the over use of water are widely coastd a potential driver of local/regional climaltefts
(particularly reduced rainfall). The current attentto potential tipping points in the water cydatethe
Amazon Basin is a case in point — with potentifdlyreaching regional implications.

213. Reforestation with water intensive species can figber deplete water resources — in particular

reducing blue water supplies in some critical aréd® implication is that in such areas feedback

mechanisms will increase the vulnerability of théseest resources which are supposed to be cortserve
as carbon stores. In view of the projected expandirea under increased water stress (not even
considering climate change) this is a substantitémtial problem regarding current mitigation effor

214. The conclusion is that mitigation efforts must pagre attention to wetlands and their role in
both the water and carbon cycles — in order tcagu$toth wetlanénd land (including forest) mitigation
benefits.

5. Adaptation

215. Managing water has always been about managingatlgtaccurring variability. Climate change
threatens to make this variability greater, andhift and intensify the extremes. Overall, the aaftégn
response to risk will be to increase water storagessentially to cater for the increased frequearay
severity of both droughts and floods. This presdrttth significant dangers and opportunities. Many
response measures to adapt to climate changecyarly physical infrastructure approaches, have
significant implications for wetlands and furthesrdiptions in the water cycle. A whole-scale businas
usual engineering approach to the problem (daneele@onstruction etc.) brings significant furtheetits

of increased biodiversity loss and deterioratingsgstem functioning — which would likely, in many
cases, undermine the objective of risk reductiseifit

216. The significant opportunities are to use naturadsgstem infrastructure (including not only
wetlands but related considerations for soil meesand groundwater) more wisely in order to redisle
and achieve more sustainable water supplies, dret advantages of improved ecosystem functioning.
There are strong arguments, and a solid case-swidgnce base, that this can be feasible and hieat t
main reasons for doing so are to meet human nebitgliversity being a co-beneficiary.

217. It is absolutely critical that climate change addiph strategies fully recognise the central rdle o
water, are aware of hydrological cycle and consither problem and solutions from an ecosystem
perspective. In this, natural ecosystem infrastmacts a considerable ally in achieving cost-effecand
sustainable solutions. Where adaptation by itrinature development includes the maintenance or
restoration of protective ecosystem services thrpdigr example, improved river basin management,
positive outcomes can be expected for inland wdtierdiversity. Where it is absent it is difficulbnto
foresee further substantial biodiversity loss.
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218. Funding mechanisms for developing countries, witleeeneeds are broadly about development,
are woefully lacking. This is especially true fofriéa, where the impacts of climate change willgan
from energy shortages, reduced agricultural pradogctworsening food security and growing
malnutrition, to spreading disease, more humaaitaemergencies, growing human migratory pressures
and increased risks of conflict over scarce lardi\aater resources. The financial mechanisms pnogidi
support to developing countries need to be awatbeohature of the problems and solutions as @dlin

in this review. In particular, "natural infrastrucg" solutions to the problems faced in such caemimay

be particularly promising — if for no other readban the fact that financial resources are unabigilfor
capital intensive fixes.

219. A major area of concern for inland waters (includtpastal wetlands) relates to adaptation to
sea-level rise. There are two basic response aptiotet it happen and allow wetlands to adaptraode
inland, or build stronger coastal defences (to semwient both are already happening worldwide). But
most coastal wetlands are now surrounded by phyisitastructure and have limited room to move — or
rather they will not be allowed to. For examplettie U.S.A, due to this constraint, a 0.3m seallgge
could eliminate up to 43% of coastal wetlands; nprsfections for sea-level rise already exceeds thi
The picture emerges, in many places, of coastalam@$ being "sandwiched" in an unsustainable
location. Clearly, responses to sea-level rise (antkasing severity of coastal storms) more thasr e
requires a more holistic ecosystem based approatiere feasible, the flood and storm adaptation
services provided by coastal wetlands need to labiktated.

220. Adaptation activities in the agriculture sector nfewe positive or negative impacts on inland
waters. If adaptation activities include fresh watéhdrawal increases, pressure on inland watansbe
expected to escalate.

6. Economics and financing

221. Because water is the principal medium through tvhgbanges in climate will impact upon
economic, social and environmental conditions, girapwater availability translates into economy-gvid
impacts. The Stern Review (The Economics of Clin@tange) recognised that climate change presents
very serious global risks - often mediated througtter.

222. The levels of additional investment required todaater infrastructure to climate change are
considerable but still only an increment to the mierger overall (non climate change) water-related
investment requirements for meeting human needtuimg the MDGSs) factoring in population growth
and changes in consumption patterns. Some of testimate investment requirements for water
infrastructure to meet drinking water and sanitatibjectives alone at $ 22 trillion by 2030. Cutr&iF
funds are several orders of magnitude too low tetrttee projected environment related needs.

223. There is clear evidence supporting a relationshképwben climate variability and economic
performance in countries heavily dependent upoicagure for their GDP — and the major linkages
occur through water related stresses on crops.

224, Across many parts of the developing world, losseoeiated with disasters are of a sufficient
scale to undermine development and poverty reductioals. Most disasters are water related
(droughts/floods) and their existence causes aisast 14% reduction in GDP of low-income countries.
These disasters are already occurring. Few dowalbtcthmate change will increase their frequency and
severity. While infrastructure designs, agricultimgestments and water management plans currently
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incorporate some awareness of (natural) climatéalbgity, actual climate risks are seldom properly
considered.

225. The most significant opportunity for mobilising neased financing outcomes for "inland waters
biodiversity " in relation to climate change are ttame as already noted for other consideratidhsit

is, to seek ways in which enhancing or restorirgsérvices provided by properly functioning ecaosiyst
can help taeducethe costs of achieving the same development abgettirough alternative means. The
clearest example of this is through using or réspnatural ecosystem functioning in relation tioneite
change adaptation (= water related adaptation)vdtigation.

7. Progress in related matters under the Ramsan/€ntion

226. The most detailed information on the carbon mitayaaspects of wetlands remains in relation to
peatlands. The ninth meeting of the Conferencé®fRarties to the CBD already considered the Global
Assessment of Peatlands, Biodiversity and Climadtern@e (decision IX/16, section D) in these regards
and invited the tenth meeting of the ContractingtiPa to the Ramsar Convention to consider
appropriate action in relation to wetlands, watggdiversity and climate change. Responses of the
Ramsar Convention. In response, climate changeceasidered in detail at the tenth meeting of the
Contracting Parties to the Ramsar Convention. Rar@€aP resolution X.24 deals specifically with
climate change and the entire resolution is relet@mhe in-depth review of the programme of work o
inland waters (as well as many other CBD prograraraas). Some points made incluitker alia:

227. that almost all of the world’s consumption of frestter is drawn either directly or
indirectly from wetlands and wetland ecosystemsim@gortant in protecting freshwater supplies (para.
3);

228. Parties need to manage their wetlands in such aasayp increase their resilience to
climate change and extreme climatic events anchsare that in their climate change responses (asch
revegetation, forest management, afforestationrafatestation) such implementation does not lead to
serious damage to the ecological character of ndslgpara. 4); and

229. the increasing evidence that some types of wetlplasimportant roles as carbon stores,
and there is concern that this is not yet fullyogrized by international and national climate cleang
response strategies, processes, and mechanisrasg§par

230. In relation to scientific, technical and technotajimatters, Resolution X.24: noted the Scientific
and Technical Review Panel’s renewed attentiongtiamds and climate change issues during the 2006-
2008 triennium, includingnter alia, on developing simple methods for assessing theevahility of
different wetland types to climate-driven changesvater regimes, on the role of and opportunitas f
wetland restoration as a tool for climate responsesthe role and importance of different wetlayukes

in the global carbon cycle, on assessing vulnénalif wetlands to hydro-ecological impacts, wetla
restoration and climate change, and on recent kegsages and recommendations concerning wetlands,
water and climate change from relevant intergovemtal and international processes and initiatives.
Resolution X.24 also instructed the STRP, in itsermmmprehensive examination of climate change and
wetland issues, to review emerging information @ tays in whichjnter alia, changes in wetland
thermal and chemical regimes, hydro-patterns, amcteases in water storage and conveyance
infrastructure, including impoundments, potentiadliter the pathways by which non-native species
invade wetlands, and influence their spread, persie and ecological impacts on native species@nd
investigate the potential contribution of wetlarmbgystems to climate change mitigation and adaptati

in particular for reducing vulnerability and incsdag resilience to climate change; and requested th
Ramsar Secretariat and the STRP to use appropnetcbanisms to work with the UNFCCC and other
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relevant bodies to develop guidance for the devetoy of climate change mitigation and adaptation
programmes that recognize the critical role of amdk in relation to water and food security as \asl|
human health; and instructed the STRP to contiteueérk on climate change as a high priority and, i
conjunction with the Ramsar Secretariat, to coltat® with relevant international conventions and
agencies, including UNFCCC, CBD, UNCCD, IPCC, UNBEMIDP, FAO and World Bank, in the
development of a multi-institutional coordinatedogmamme of work to investigate the potential
contribution of wetland ecosystems to climate cleamitigation and adaptation, in particular for reidg
vulnerability and increasing resilience to climakange.

8. Integration of climate change considerationgitite programme of work

231. The programme of work is already designed to addties direct drivers (threats, pressures) to
inland waters biodiversity and includes necessagponses. "Integrating climate change" into the
programme of work therefore centres on recognigiag climate change increases:

232.  existing risks and vulnerability for biodiversitgcosystem services and the humans that
depend on these; and

233. the urgency of taking action in an already critiaada.

234. ltis also clear, and as concluded throughout e¢hisre review, that the central role of water in
climate change, in both the ecosystem and socinegoi@ contexts, means that the priority requireimen
is to integrate relevant water related considenatiato all other programme areas.

H. Responses, challenges and extent of implemeantatf relevant activities and approaches

235. Based on the findings of this review, it is verffidult to paint a positive picture for the futuoé
inland waters biodiversity. The current situatioithwvater, and the biodiversity that not only religoon

it but underpins its continued availability, isalifProjections for increasing pressures upon inleaiedrs
mean the situation will get much worse, even witiprioved management. Climate change, overall,
simply amplifies existing problems and increases tihgency of solutions which are patently already
needed. Whilst the situation in these regards miffggnificantly between countries, and regionshimit
them, no countries are exempt from needing stremgith approaches. For many, this is critical; fatequ

a few, past critical. The scenarios for water dmrtimplications for terrestrial biodiversity aldiman
development, to put it mildly, present considerablellenges; arguably the main challenge to a
sustainable planet.

236. The scenarios tell us not so much that better nenagt approaches are needed (something
known for decades), but rather that they are bewgrminavoidable. The history of water shows that
significant and intelligent improvements tend tisarfrom crisis. The best hope, therefore, liethanfact
that rapidly escalating crisis will force more illigeent approaches.

237. Water, and the biodiversity associated with it, m#nbe managed effectively solely through
managing the direct drivers of change (pressuresits). The indirect drivers, in the social, ecoimpm
political and development arena, are what largaRuénce outcomes for resource use and must be
addressed alongside more direct policy and manageimerventions. Hence, this review devotes much
space to looking beyond what lives in freshwated amat directly affects it. Sustaining inland water
biodiversity requires an approach which capturesrdality.
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238. Many solutions to the problems exist. Harnessimgehmore systematically is the issue. Much is
known about how water resources can be managed oodditions of change. Indeed the Millennium
Ecosystem Assessment itself reviewed a wide catelag ‘response options’, and highlighted many
viable ways forward. Key fields in which good wolles include poverty-oriented surface and
groundwater management and provision, integrateterwaesource management and payments and
negotiation for watershed services. Good solutiozrge been identified to make agricultural land and
water use move towards sustainability. Increasesfficiency are also being achieved with induktria
energy and urban uses of resources. Businesgiiggsiiie example of best practice in many areasnof
voluntarily.

239. Clearly, the status and trends information tellsthest collectively these good practices and
approaches are not yet enough. But they are aptatipon which to build. The biggest factor of il

be the extent to which stakeholders at all levatg] across all sectors and interests, recognise how
important it is to get things right with water. Yais often a very local issue and managemendiodyt
nearly always local. National policies need to déscbroad principles and objectives and empower, o
legislate for, local implementation according todbcircumstances and needs.

240. Recommendations from other forums that target wvarisectors, including governmental
organisations, NGOs and industry include:

241. The preservation of ecosystems must be a centatfof water and land management if
ecosystem services that provide clean water afabtelwater supplies are to continue.

242. This is relevant outside of the water "sector" bhsegthe preservation of ecosystems both
requires efforts from many sectors, and will impgodn many sectors.

243. Efforts are necessary on several political levelsd public opinion in favour of
preserving natural ecosystems is necessary fostaisable situation.

244, Common issues are that ecosystem services descrbeety of socially-valued goods
and services that society derives from natural ystems. However, multiple claims on ecosystems and
their services, and rapid agricultural, industriahd urban development put severe pressures on
ecosystems being under threat due to water scanuitychemical contamination.

245, Stopping and certainly reversing degradation ofdrtgmt ecosystem services demands
major policy changes.

246. As governments seek to achieve the MDGs and IWRaildoors are open for a focus
on ecosystem preservation to contribute to andfliéram theses related goals.

247. The recent economic crisis also brings heightenttdntion to opportunities for
stimulating economies, where the concept of paysfartecosystem services may be introduced as an
option to finance adaptation/mitigation measurds|ersimultaneously stimulating economic activity.

248. Governments around the world have pledged to wagkther to provide adequate access
to clean water, sanitation, and electricity for @ihe importance of ecosystems for providing basiman
needs must not be forgotten while these goals asipd.

249. As ecosystems are critical for so many of the engis faced today, many processes
have opportunities for the inclusion of discussim ecosystems, including the UNFCCC and CSD
processes.
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250. Multiple international and regional frameworks @oftborn after a major crisis) support the
protection of freshwater systems and the mitigat@nimpacts. These include many conventions
promoting such things as water management, impasesament and pollution mitigation, and
development forums, such as the Commission on iBabla Development. Good implementation is not
rare, but is far from widespread.

1. The effectiveness of good wetland policies

251. Ramsar National Reports show that better overatustof a country’s wetlands appears to be
associated with: having a National Wetland Poligyiealent; applying Strategic Environmental
Assessment practices; applying Ramsar’s guidanaeetland restoration; implementing programmes for
raising awareness about wetland services; haviegter financial resources; and providing opporiesit
for wetland site manager training.

2. Integrated Water Resources Management (IWRM)

252. Integrated Water Resources Management (IWRM) resreaikey response to address the multiple
objectives associated with the conservation anthimable use of inland waters biodiversity. Progriss
being made, but not fast enough. But external dsieed have more impact on water management than
many policies championed and implemented by wagemagers. The most valuable evolution of IWRM
could be the extension into dialogue and partnpsshiith water-using sectors, whose policies and
strategies are governed by many other factors lobw@ter alone. At the technical level, the objexibf
IWRM, and the framework for analysis, needs to bleieving a balance in the services required from
inland water ecosystems.

3. Financing and payments for environmental sesvice

253. The “payment for environmental services” (PES) apph is increasingly recognized for
financing environmental protection and conservatMfater related PES schemes work well (although
not always), particularly considering that revegsthe degradation of inland water ecosystems is not
easy. This is because: (i) the related servicesraeable and visible; and (ii) there is often atig a
financial mechanism in place (e.g., water suppbtg)from which finances can be re-allocated. Ngtab

a major outcome is improved terrestrial, not jugtiaic, environments. Solutions to water related
problems are usually more to do with better managerof land activities and outcomes for terrestrial
ecosystems than for inland waters directly. PESaguhes are well advanced in some other MEAs
dealing with water and a model for developmentppfraaches under the CBD.

254. Throughout this review, many examples are provigfeldow inland waters biodiversity can help
solve water, and climate change, related problames fashion that is attractive for Ministries dh&nce.
There are astounding projections, indeed curramlde of investments that are or will be made ia th
water arena to reach related MDGs, let alone resplwater problems in developed countries.
Requirements to adapt water related infrastrudtudimate change are also substantial, if incraaien
terms of overall investment in water. Biodivergitgeds mainstreaming into this source of financimgj a
most importantly through providing cost-effectivelgions to development issues. To achieve such an
outcome, even minimally, eclipses any potentiabveces available through other means (includieg th
GEF), and by several orders of magnitude.
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4, Valuations of ecosystem services

255. Understanding how inland water ecosystems fundciiwh the values of the services provided is
essential. Using their direct and more visible fiende.g. water supply, food production and other
provisioning services) is not necessarily inconfgatiwvith sustaining other services (such as water a
climate regulation and nutrient recycling). Valuiegpsystem services remains a problematic areae¥al
generated can be controversial. Comparative vatdieservices are often more useful than absolute
values. Wherever such approaches are taken, imatels (wetlands) consistently generate the highest
overall values. Even for many terrestrial ecosyst¢such as forests) values related to water sexvice
outstrip more conspicuous and stylish benefitsi@sctimber products and carbon storage). For ebeamp
The Economics of Ecosystems and Biodiver§ityEB) has published examples of the values of
ecosystem services provided by tropical forestse Twater related services listed include: water
provisioning, regulation of water flows, waste treant/water purification and erosion preventione3d
collectively account for a value of up to $US 7228 hectare per year; more than 44% of the tofakva
of forests, and exceeding the combined value ofiatk regulation, food, raw materials, and recreatio
and tourism.

256. Valuations of water related ecosystem servicesigeogood comparative indicators of where
priorities should lie and have led to increasedonat attention to inland waters, but in too fevees
With attention turning to climate change risks andnerabilities, a greater incentive is in place fo
valuation studies concerning inland water ecosystdfor example, one study in the U.S.A. values the
extreme weather mitigation services provided by loegtare of wetland at US$ 33,000 for a singlenstor
event (not including other services provided).

5. Water quality — mitigating pollution

257. There are signs of progress in the way pollutiod asks are addressed in and across different
sectors. The ‘polluter pays’ principle has stimeththanges in attitudes towards the pollution bl
The issue is not just "environment"- there is velltumented evidence that the costs of inactiomigie

The OECD reports evidence of increasing investment€hange in Production Process" technologies
(CPP). There is a steady growth of companies sgaiértification through ISO. The globalisation bét
economy can contribute to cleaner production evéh the delocalisation of polluting activities to
countries with lower environmental standards. Mamyjtinational enterprises apply high environmental
standards to their activities worldwide, introdugienvironmental management systems to increase
environmental performance, thus contributing to ghebalisation of better corporate practices. la th
industrial sector, a combination of subsidies, bigtvater prices and environmental regulations have
encouraged industries to improve processes anaeedithdrawals. There are clear indications that th
global business community is devoting increasingndibn to water — and solving problems. The
international competitiveness of a company andoiteducts in the global market is enhanced by its
commitment to Best Environmental Practices. "Wétetprints" are an increasingly important parameter
in this. This contributes to pollution reductiondamproved efficiency of the water used. At theioal
level, there are now a growing number of compaimigeducing clean production processes — often for
pollution reduction — that result in significant t&m savings, with return-on-investment times seldom
exceeding two years. In emerging and agricultunemies the scope for progress through the
introduction of clean processes is even greatecesproduction processes are generally poor comipare
with worldwide standards. Progress is also beindaria some places in reducing soil erosion; althoug
there is considerable scope for expansion.
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6. Progress in achieving environmental sustaingbili

258. Ensuring ecosystem integrity while meeting the dwasaof a growing and increasingly affluent
population has emerged as one of the world’'s psimasource issuesScientists are becoming
increasingly engaged in the development of enviremiad flow recommendations needed to sustain river
ecosystems. Environmental flows evolved in the exinbf water releases from dams, where there is
general agreement that managed flows need to éxdatierns of natural variability necessary to supp

a functioning riverine ecosystem. But the e-floneneept is evolving and being targeted more at
reversing trends that disconnect ecosystems froglilbods and sustainable development. E-flow
adoption and implementation has been particuldrbyng where national legislation and policies pthce
e-flows as a priority within an IWRM framework, amdhere it was also integrated into natural resource
management plans at the basin scale.

259. The approach of Integrated Flood Management (IFbNsiers the positive as well as the
negative aspects of flood waters and considergghmble resource that is represented by the fidaids
that these waters, on occasions, occupy and rgearate. Rehabilitation of wetlands can also be a
powerful force in recovery from socio-political seis. The destruction of the Iragi Marshlands, the
consequent displacement of its indigenous Marslb Agpulation, and subsequent restoration efforés is
shining example. Win-win scenarios are also beirgmpted through Security and Crisis Prevention.
Water is emerging as a strategic resource in thatderpins many of the other dimensions of segurit
Many interventions at local, regional or globaldethat are designed as direct responses to irisecan
have benefits for water — and potentially genenatdtiplied human security benefits in the long term
Inter-regional cooperation around shared waters loglp promote peace-building and trust among
countries.

260. The so called "Green Revolution" enabling massivaeases in food production during the
1960's and 70's was fuelled largely by the expansibirrigation (and less so through increases in
cultivated area). Broadly speaking, limits haveeadty been reached (there are regional exceptilbns).
water, not land, which constrains further agria@typroduction. Most commentators agree that theite

be no second green revolution to save the day. Fromw on, it is tough going. The Comprehensive
Assessment of Water Management in Agriculture (2@0ncludes that potential exists at the globatllev
to produce enough food and other agricultural petglto meet demand while reducing the negative
impacts of water use in agriculture. From its sdenanalysis, this assessment also noted there are
significant local opportunities and options — ifinfad, irrigated, livestock and fisheries systemfor
preserving, even restoring, healthy ecosystemsgBaiais require significant changes in the way irciwh
water is managed.

261. One solution to solving the problem of the uneviabal availability of water is to increase food

production in water abundant areas and trade iptbéucts (a process known in water terms as tgadin
in virtual water). Policies to achieve national dosecurity are a significant driver of water use,
particularly in more arid regions. There is evidemd national policies moving away from being over-
focused on food independence.

262. Awareness is growing. Following the 2008 Davos ingethere are calls for a minimum water
impact alongside a minimum carbon footprint.

263. There are many good examples of sustainable groatedwnanagement practices, e.g. in many
European countries, where groundwater has been fosedecades as a safe, high quality source for
drinking water supply, without any degradation. Jdéhighly valued and well-protected groundwater
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resources are key factors for social and economieeldpment, environmental sustainability and
biodiversity conservation. Economic pressure fghkjuality groundwater will likely enhance regubati
and protection with greater stakeholder involvemémt most post-industrial economies. Some
intermediate countries are also likely to followtstiable to prioritize their efforts, but at tleame time
numerous opportunities for conservation of highligpaesources have already disappeared and few
countries have the financial resources for whotesamediation of aquifers. Groundwater reservaiid a
persistency and stability to the terrestrial hydgital systems and provide unique opportunities for
humans, fauna and flora to bridge extended dryogsrof time and survive. This underlines the paaént
role of groundwater in coping with increasing wasearcity due to global change. At the same time,
because of strong interdependence between groumidwad surface water, the overall resource is
difficult to quantify. Despite its importance fdver baseflow and wetlandand vice versa)groundwater

is frequently ignored in water balance calculatidasr longer term evaluations such as associatédd wi
global changes, groundwater resources are of utimpstrtance, since groundwater has a buffer functio
for short term climatic variations and is at thedaf important adaptation strategies.

7.  Private sector responses

264. There are many examples from the private sectastithting how production can be increased

whilst reducing water footprints. Private-sector aagness of the centrality of sustainable water
management is clearly increasing. Recent initiativethe business community to support sustainable
water management include the CEO Water Mandatelachat the 2007 UN Global Leadership Forum;

the World Economic Forum’s call for a “coalition’f dusinesses to engage in water management
partnerships, and development by the World Busi@mcil for Sustainable Development of a water

diagnostic tool and water scenario planning supfxamples of successes in creating social marketing
campaigns around water issues can be found in altiaountries.

265. Tourism is a growing sector of the economy. Watetthe chief natural resource used and
impacted by tourism. There is increasing evideheg win-win scenarios between tourism and water are
possible.

8. Hazards versus opportunities

266. The revision of management strategies in respanpetential climate change threats represents
an opportunity to implement policies and practibattwill lead to more sustainable use of available
resources. These strategies could include, butdvoat be limited to, improved observation networks,
increased integration in the use of groundwatersamthce water supplies (including artificial rece),
improved early warning and forecasting systemsémardous events, improved risk-based approaches to
management and the raising of community awarenesastainable water resource use and individual
responses to water related hazards.

Biotechnology

267. Biotechnology is believed to have a valuable rgleaddressing water scarcity and quality
challenges in both developed and developing castparticularly in regard to agricultural needse T
development of drought resistant crops or thosk leitver water demands is one example. Likewise, the
application of nanotechnology shows particular gegmin regard to water resources, especially for
developing countries; namely desalinization, wataification, wastewater treatment, and monitoring.
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9. Reaching the Millennium Development Goals

268. One critical need is to recognise that water is kbg mechanism linking the various MDGs.
Water is a primary reason why "environmental sustaility" targets were incorporated into the MDGs
originally. This is why the environmental sustdiiligy target (#1) is rather oddly included undebDKa7
together with the target (#3) for drinking waterdasanitation. This opened the door for the latter
incorporation of the 2010 biodiversity target ifaghder the same MDG?7 (as target 2). The importarice
water, therefore, is historically why the 2010 &rgvas eventually recognised as also relevant. But
history seems to have been somewhat forgotten. MB&s too often are looked at independently.
"Water" is a lens through which the MDGs should/leaved. Managing water better helps us manage the
MDGs better. And in this context it is absolutetitical to understand and recognise the biodivetgik.

The availability of water is an ecosystem servarg] biodiversity underpins this. Achieving the MDGs
sustainably and collectively is not possible with@ustaining “inland waters biodiversity" and the
services it provides; nor is it possible withouiding, balancing and compromising on those various
services.

10. Climate change

269. Climate change is cross-cutting. It is expressethijméhrough additional influences on existing
direct and indirect drivers of change. Responséslémgely centre on incorporating climate chatige
existing responses and recognising that it addeduurgency for action.

270. One challenge to addressing climate change impact®land waters is that there is evidence
that change has occurred already; in most casedusotlirectly to climate change (e.g., reduced wate
flows due to abstraction), whereas for a few clanahange alone is implicated (e.g., increasing lake
water temperatures), but for most it is probablgambination of both (e.g., combined pressures of
abstraction and changing rainfall). Climate progtt indicate that substantial future change maygc
but for most considerations, but not all, thesedatp are likely to be secondary to impacts alreaihng
and projected through increasing demand on, andotlee- and mis- use of, water. Without some
modifications, current inland water management pland practices are likely to have difficulty capin
with the full range of future climate impacts onterasupply reliability, flood risk, health, energand
aguatic ecosystems. Society needs to build itsoitgpa both respond to existing needs and adatheo
additional challenges that climate change will grin

271. Adapting to climate change is mainly about adaptiveer. The climate change adaptation
dialogue needs to refocus from "what to do aboeitvtbrld getting warmer?" to "what is happening with
water?". Thesense of urgency for climate change adaptatiorrecmnition of the centrality of water therein
have not yet permeated the political world andrextesystematically reflected in national plansrteinational
investment portfolios for adaptation. It is not egh to mention "water", nor indeed recognise it as
"important” — it is central. This must be expligitated and recognised. All 26 U.N. agencies aodrammes
dealing with water agree on this point.

272. The role of inland water ecosystems (wetlands)his tontext is paramount. They provide
services of enormous value and directly relevanesponding to climate change. There is much scope
for improved outcomes for biodiversity, water resms and human well-being. Many promising
solutions to the problems exist and many centraiging "biodiversity" related ecosystem services to
solve water related needs — including in respomsdimate change.
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273. The Economics of Ecosystems and Biodive(3IBEB) prepared a brief for UNFCCC COP 15
which concludednter alia, that:

274. '"There is a compelling cost-benefit case for publiovestment in ecological
infrastructure (especially restoring and conserving forests, mareg, river basins, wetlands, etc.),
particularly because of its significant potentigleameans of adaptation to climate change"; and

275. '"The carbon cycle and the water cycle are perhapswo most important large-scale
bio-geological processes for life on Earth".

276. In most regions, including the developed world, thest promising strategy is to enhance the
adaptive potential of inland waters biodiversityoirter to achieve better human development outcomes
There is a clear opportunity to switch to a morsitde dialogue — to offer better solutions to wate
resources problems.

277. Some specific measures that would enhance theieglagatpacity of inland waters biodiversity
include:

278. Identifying those species and ecosystems that antecplarly vulnerable to the negative
impacts of climate change;

279. Enhancing and/or restoring the connectivity of modawater ecosystems to allow for
natural migration of species;

280. Consider, under extreme circumstances and apptepisk analysis, assisted migration;

281. In particular, restoring the functions and servioéslegraded inland water ecosystems,
many of which are required for meeting climate Erjes; and

282. Expanding the network of protected areas incorpayabetter inland water ecosystem
coverage and incorporating improved attention tand water ecosystems within terrestrial protected
areas.

283. Such adaptation activities present opportunitiesHe further conservation and sustainable use of
inland waters biodiversity by raising the awarenekshe ecosystem goods and services provided by
inland waters and by mobilizing additional finarlcéad technical resources for the activities alyead
included in the programme of work.

11. The Way Forward
284. Tested approaches available to water managershbat promise lie within the fields of:

285. Water policy and planning processes that are ctyreot fully developed, and where
incremental change that secures alignment withrébworld outcomes in the use of water will be thos
effective;

286. Institutional development, through continuing refigrwhich create institutions that are
better attuned to today’'s current and future chgks, considering decentralization, stakeholder
participation and transparency, increased corgaiitin wherever feasible and implementable in &sisn
partnerships and coordination (public-private, mplblic, public-civil society), and new administive
systems based on shared benefits of water, edpasfen water crosses statutory boundaries oripalit
borders;
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287. Water law, both formal and customary, includingulegons within other sectors that
bear influence upon the management of the wateures;

288. Consultation with stakeholders and developing actahility in planning,
implementation and management; building trust, flecéve management relies more and more upon
pluralistic governance and interactions among eswtiith different vested interests;

289. Developing appropriate solutions through innovatiod research; and
290. Institutional and human capacity development.

291. Traditional practice has it that planners locatedl uses and design land cover and then hand
over to engineers the task of directing water flolmstead, water considerations should be incotpdra

in determining the location of land uses, theirolalyand topography, the distribution of perviousl an
impervious land cover, and the use of Best ManagerReactices (BMPs). This approach includes
improving water quality and supply by passing ibtigh wetlands.

292. Increasing a demand-driven research capacity ireldping countries is essential because a
critical mass of individuals in research and depmient is needed to facilitate economic
development. The Paris Declaration also stressdditfveloping countries must become more capable of
solving their own problems, therefore requiringei@sh capacities which also will facilitate thetily

to absorb and utilize existing knowledge from ots@urces and countries.

293. Reliable and accurate water resources informatnohdata provides a means by which decision-
makers can attempt to convert uncertainty regardiatgr resources into more reliable assessments of
water risks (the latter being more manageable faopolitical perspective). There is considerablentoo
for improvement and urgency for this. Many of thetical data/information needs centre of
understanding and managing the water cycle (esdlgntr hydrological data). But this must be
accompanied by better information on the role of osgstems  (wetlands).
Wetland/ecosystem/environment specialists mustegarackage and disseminate relevant information
that is pertinent to assisting better land and wei@nagement, particularly where there are coshgav
And they need to move beyond "conservation" datadifg agencies must recognise that investments in
environment related information is investment inrensustainable development.

294, Effective legal and political frameworks are neegggo develop, carry out and/or enforce the
agreed rules and regulations that fundamentalljrobhuman water uses. Water policy operates wighin
context of local, domestic, regional and globaligoland legal frameworks, all of which must be
supportive of sound water management goals. Legiétransparent and participatory processes can be
effective ways of gathering support for the desigd implementation of water resources policy, als we
as creating a major deterrent to corruption. Ther® one size-fits-all approach to establishirigimand
functioning institutional framework.

295. The bottom-up approach to water resources manademnsnrecognized in the Dublin and Rio
de Janeiro processes. Such coordination is fdeilitay a legislative and regulatory framework. Reses
which strengthen water (and land) governance addde more holistic approaches can be expected to
have desirable outcomes for the conservation astdisable use of inland waters biodiversity.
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l. Information contained in CBD national reports rgarding
implementation of the programme of work

296. CBD national reports continue to provide limitefomation by which to assess implementation
of the programme of work — certainly by comparisath other sources of information, many of which
include detailed assessments of many relevantitesivat national level. Regarding MEA national
reports, and as recognised in CBD decision VIl&tap2, Ramsar National reports remain a much more
substantial information source. This difference midpe expected (the Ramsar Convention is more
focussed on specific inland water/wetland relatezslés). But CBD national reports provide limited
reciprocal information on relevant subjects in oth@gramme areas, or information which is difftcial
interpret or quantify. It is activities in thesehet programme areas that chiefly influence outcofoes
inland waters. In particular, there is a conspicuabisence of systematic and organised reportingater

use and influences on the hydrological cycle (datirg to biodiversity considerations) through athe
programmes of work.

297. Some indications from CBD third national reports:ar

298. the level of priority accorded to the programme vadrk on inland waters varies
significantly between Parties, but overall it isdiuen priority; among the thematic programmes ofkvor
forest biodiversity is ranked as a high priority 5326 of reporting countries; the programmes of wanrk
agricultural biodiversity and marine and coastalbiersity are in second and third place;

299. an under-emphasis on inland water protected ares si

300. implementation of the programme of work into NBSABsincomplete — but more
significantly, very few Parties have integrated thhegramme of work into in policies, strategiesd an
plans related to development; it is unlikely tHat tajority of Parties do not recognise the rolevafer
in development, but, according to third nationglamts, it is clear that the role of the programrhevork
is not reflected in this context;

301. despite the reliance of Cities on services providgdnland water ecosystems, and their
impacts upon these downstream, only one Party oreediactivities in urban areas;

302. responses that a large number of Parties had ateshthe programme of work into
IWRM and water efficiency plans (as required by 2@Mder the Johannesburg Plan of Implementation
of the WSSD) conflict with findings of independeatiews that at the time reports were submittedstmo
Parties very likely did not have such plans;

303. incorporation of the objectives and relevant atigigi of the programme of work into
enhanced coordination and cooperation between natactors is reported as relatively high but few
Parties mentioned coordination at the local level;

304. some Parties referred to a legislative frameworkasoong these, there is a bias of EU
member states mentioning the Water Framework Diesct

305. only 9 Parties had taken comprehensive measurgsifirimplementation between the
Ramsar Convention and CBD; and

306. data generation for inland waters continues to dmidated by technical and biological
interests whereas socioeconomic data are cleallyvstak - about 50% of Parties had taken steps to
improve national data on goods and services provieinland water ecosystems, 60 to 65% had taken
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steps to improve hydrological data but only 38%Pafties had taken steps to improve national data on
the uses and related socioeconomic variables aflggand services provided by inland water ecosystems
likewise, data generation on threats is also a vaees.

307. The responses to target related questions areiaorfl According to the responses on the
section on the 2010 target, overall more than 60®Rasties report that they have established tarfgets
this programme of work (although the figures vaggmeen sub-targets). However, according to the same
guestion in the inland waters section - only 29af%arties have established outcome oriented wfget
this programme of work. Less than 20% of reportgrties had established relevant targets and
identified priority actions to achieve them.

308. Implementation of the programme of work is not &dKinearly with economic status as assessed
by country groupings (developed, economies in sitenm, developing, least developed, SIDS).
Developed countries show a generally high leveknfagement in the programme of work, but not
always. Developing countries often "outperform"rthand the total scores are only marginally differen
between these two groupings. Countries with egoe® in transition are ranked third overall (an€iith
total score is more aligned to least developed timsnthan either developed or developing countries
This supports the long held paradigm that countegperiencing more rapid economic growth (in
transition) tend to give less attention to the smvinent, particularly freshwater related resourdespite

the increasing capacity to do so. Notably, engageinghe programme of work is consistently bytfae
lowest amongst Small Island Developing States ($IDSThis may be influenced by capacity
considerations. But very likely a factor is thdaigls may focus on marine and coastal areas, @imat
change, and for many also forests. However, thexena grounds to assume that inland waters are less
important on islands. In fact, there are stronguargnts that they can be more important. Neithefdcou
any case be made that freshwater needs are lowsuirtries with economies in transition.

309. There are also interesting differences with regaodtarget setting. Least developed countries
rank highest in the ideal scenario of having targetd identified activities to achieve them. They a
approaching three times better on this point thewelbped countries. Even developing countries "out
perform" developed countries in this area. Devailopeuntries rank highest only where priorities have
been identified but no targets established. LD@ssacond highest (after developed) in integrativeg t
programme of work into NBSAPs. Better progressraported by all groups (except SIDS) than
developed countries in enhancing cooperation betweagonal actors (suggesting this is a continued a
of weakness in developed countries). Developed tdesnrank highest in those areas which clearly
require a high degree of technical capacity (faregle, taxonomy, identifying threats and hydratad)i
aspects of water supply as they relate to maimgiacosystem function).

310. Developing countries are doing "better" than depetbin areas relating to attention to goods and
services provided by inland water ecosystems aadiies and related socioeconomic variables of such
goods and services. This may reflect the more alsvielevance of some of those goods and services to
developing countries (e.g., direct use for foodadier, e.g. flood, mitigation etc.) — although goeds

and services provided by inland waters (collectivare in reality probably of equal importance aggin
country groupings.

311. Main challenges identified by many countries forplementing this work programme are
unchanged from previous or other related assessraadtinclude:

312. Lack of mainstreaming inland waters ecosystem mamagt into broader relevant policy
frameworks;
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313. Limited capacities for inland waters ecosystem rganzent;

314. Lack of adequate information, monitoring, technistdndards and practices for inland
waters ecosystem management;

315. Lack of financial, human and technical resources;
316. Inadequate policy and legislative frameworks andkvenforcement capacities; and
317. Lack of inter-sectoral coordination or synergies.

318. There are a few challenges rated as high by aaeraile number of countries — including weak
law enforcement capacity, in particular for thegreanme of work on inland waters biodiversity.

319. A comparison of second and third national repouggssts that the majority of the national
sectoral plans for conservation and sustainabletisgand water ecosystems are developed indep¢nde
of the programme of work. Intuitively, the thirdtizanal reports suggest much improved engagement in
and attention to inland waters since the seconartdgut this cannot clearly be attributed to thestexce

of the programme of work. It remains difficult tesess for particular activities whether these @i (
response to the programme of work itself, or iyt are activities which would in any case be edrdut

but are consistent with the programme of work ametefore reported against it. There are few clear
examples of Parties in the first category althotlgh level of influence of the programme of work no
doubt varies amongst these. It is highly likelyttaaonsiderable proportion of Parties fall inte #econd
category, in particular the developed countriess Timcertainty makes it difficult to assess the aatpof

the implementation of the programme of work onabkievement of the 2010 target.

320. Assessing progress between the second and thiidnaktreports is difficult because the
guestions differ, as does the status of developmietite programme of work, and the response rate fo
the second national report relatively low. Follogitiends through to the fourth national reportvsre
more difficult due to its quite different format.

J. Assessment of implementation of climate chantgneents in the inland
waters programme of work by Parties

321. The extent to which Parties have implemented theaté change elements of the inland waters
programme of work has been assessed based on gsismd fourth national reports to the CBD and
second, third and fourth national communicationh&®UNFCCC.

322. Examples of activities reported by Parties include:

323. Assessments of the vulnerability of inland wateysthe negative impacts of climate
change (including the establishment of long-ternmitaning programmes);

324. Programmes for the restoration of degraded wetlands

325. Halting development in flood plains;

326. Improved fisheries management;

327. The development of water resource management fiatisreatened wetlands;

328. Improved water management including the establistinoé catchment or river basin
management plans;
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329. Reducing threats to people and livelihoods fromrtbgative impacts of climate change
on inland water ecosystems;

330. The expansion of protected areas networks for thl@ater ecosystems; and
331. Analysing the role of inland water ecosystems imate change mitigation.

332. The vast majority of Parties reported on adaptatstivities and vulnerability and impact
assessments with only 4 Parties reporting on @etiviinking climate change mitigation to inland teses
biodiversity although a number of additional Partikd recognize the need to enhance this link.

333. These reports are not inconsistent with the observanade earlier that theentrality of water is
not systematically reflected in national plans. kmmng water in some relevant areas is a good, siat it is
not placing water centrally.

334. Parties identified a number of barriers that areventing the further implementation of the
climate change elements of the inland waters progra of work. These include:

335. The need for enhanced international cooperationlamd waters management, especially
when considering trans-boundary water ways andatogy pathways;

336. The need for further financial and technical resesy including capacity building;

337. The need for better information on the projectegants of climate change on inland
waters biodiversity; and

338. The need for a better understanding of the linksvéen inland waters biodiversity and
climate change mitigation.

339. A number of Parties have already integrated the@wmation and sustainable use of inland waters
as a part of national adaptation programmes. Wiolme Annex 1 countries are already reporting on
emissions from land use change in inland wateesethre also proposals on ways and means to promote
the conservation and restoration of inland watarsléveloping countries as a contribution to climate
change mitigation.

K. Work of selected non-governmental organizations

340. A snapshot has been provided of current NGO workamservation of freshwater ecosystems,
based on some of the activities conducted by Ceaten International (Cl), the International Unifor
Conservation of Nature (IUCN), The Nature ConsecyafTf NC), Wetlands International (WI) and the
World Wide Fund For Nature (WWF). Because of theiperience in practical implementation, their
perspectives on constraints, priorities and sueseand failures are extremely valuable for the psep

of the in-depth review of the CBD programme of wark inland waters. Examples of approaches are
successfully demonstrated through 50 NGO caseestuid¢luded in this review.

341. The establishment of partnerships is their maiategy, along with the use of cutting edge
science. Governmentfgcal communities and indigenous peoples are censitistrategic partners. A
high interrelation among their other different @red work is also a common characteristic of these
organizations, which is the result of applying andsystem approach” to biodiversity conservation.

342. Conservation-livelihoods-poverty reduction linkage®e a strong theme throughout. There is a
clearly discernible shift in historical emphasistbé five NGOs from a "conservation" to a "people”
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focussed approach, which mirrors the evolutionughsemphasis with the CBD itself. This is particlyla

so for freshwaters, or is at least clearly demaidtr there. This is likely driven by the long expace
that people need to be considered as integral fextefe conservation, but probably more so by the
recognition that effective management of freshwateosystems, balancing both conservation and
sustainable use, is essential to achieve sustaihaiphan development.

343. They concur that the main threats to these ecaongstee the alteration of river flows due to
dams, reservoirs and water abstraction, water tmtiuresulting mainly from agricultural run-off and
industrial discharges, invasive alien species, lamahge caused by agriculture and urbanizatior- ove
harvesting of freshwater species and climate chafgey also generally and broadly agree that tis¢ be
strategy to tackle the various threats to freshwatmsystems is the application of the ecosystem
approach, which in the case of water resourcesticukated more often as "Integrated Water Resource
Management" (IWRM) or similar terminology. Enviroemtal flow assessment is an increasingly
conspicuous tool in the design of an integratedrrimanagement plan for a basin. Implementation of
IWRM projects is successfully influencing water ipgpland strengthening water governance at different
levels. Positive results have been more evideptafects where governmental institutions had aivact
participation and where the decision for integrateder management was a result of political wiftp
prompted by crisis). Through their IWRM projectsese NGOs are also acting towards climate change
adaptation. One aspect that requires more attertamever, is considering the impact of climatergiea

on river flows, especially when conducting envir@emtal flow assessments that are the base for
developing IWRM plans. This has started to be tak#o account by including climate change
vulnerability assessments.

344. In general, many projects focus on establishingatexvmanagement authority (in the form of
water users’ associations or integrated river bagioncils, etc.) with representatives of relevant
stakeholders groups. Institutional reform is arggrtheme.

345. Based on the strong relationships among climatengtaforest and freshwater ecosystem
services, projects are evolving based on paymergdosystem services and carbon market mechanisms,
with conservation agreements as the main tool. cFbation of an innovative water-related certifioati
programmes is expected to have major impacts omprbiection of water and freshwater ecosystems.
Wetlands International is taking advantage of canmechanisms to implement a Global Peatland Fund.

346. Notably, whilst the brief overview of activities tfiese NGOs looked specifically for outcomes
for inland waters, a considerable number of higklgvant and beneficial projects are not dealintp wi
water directly. This reflects the fact that the mdrivers of inland waters biodiversity (and ecosys
services) loss arise through land-based activifidsny projects and programmes therefore deal with
land-based interventions, with a strong focus oossisectoral and institutional coordination. This
supports a related finding of this in-depth revithat the major solutions to addressing the needsrun
this programme of work rely on building relevanpegaches in and across other programme areas.
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THE STATUS AND TRENDS OF INLAND WATERS BIOLOGICAL D IVERSITY

A. Relevance of Ramsar monitoring & assessment psses to CBD
inland waters programme targets and activities

347. “Wetlands” encompass a broader range of ecosystieamsis often realised. Article 1.1 of the
Ramsar Convention defines them as “areas of miashpeatland or water, whether natural or artfici
permanent or temporary, with water that is statidlawing, fresh, brackish or salt, including areafs
marine water the depth of which at low tide doesex@eed six metres”. Some are forested, some are
agricultural land, some human-made, and some evearground.

348. Wetlands occur in all biomes and are potentialfijuanced by all sectoral activities. Appropriate
management of land and water, using the Ecosystpproach of the CBD, is required to achieve the
goals of both Conventions. Hence the cooperativangements between Ramsar and the CBD are
relevant to several of the CBD’s thematic programmed cross-cutting issues, if not all. This Has a
been recognised by CBD COP Decision VIl/4, whicfereto the presence of inland water ecosystems
within ecosystems addressed by the other progranmhesrk, and encourages cross-referencing and
coherence among the programmes in this respect.

349. There is no CBD-adopted definition of “inland waterbut the term is interpreted as defining the
complementarity between this thematic area and‘exine and coastal’ thematic area. “Wetland”
sensuRamsar relates to both programmes, though excloffehore deep water marine areas. In
ecological terms there is usually no clear boundetyveen what is inland and what is coastal. @bast
zone wetlands falling in the categories definedanriRiamsar (see Ramsar Convention, 1999-2008) come
within the ambit of the CBD’s inland waters programrather than the marine and coastal programme to
the extent that their surface area in any givetaime lies landward of the high water mark.

350. The assessment and indicator processes of some lmdées have addressed themselves to
“freshwater” biodiversity, but that is not coincittewith the scope of the present report, since baihd

the CBD programme are broader - “inland waters’oemgasses systems with a wide range of water
salinities, including some that are extremely saliand some where salinity varies seasonally.
(Conversely, some waters off large river outflowsymemain “fresh” for some distance out to sea).

351. ltis also important to recognise that the defamitdf “biological diversity” in the CBD (Article 2)
includes the diversity of ecosystems. Hence akssment and indicator processes addressing inland
wetlands at the level of habitats or ecosystemaamelevant to the present review as those dewifiting
species/organisms.

352. In common with other Conventions, much of the infation generated by monitoring and
reporting activity under the Ramsar Conventiontesldo processes and actions; but a proportion of i
does relate to the status and trends of wetlaratagblves as well. Some of this concerns the rejgpatf
actual or potential change in the ecological charaof Ramsar sites (those wetlands of internationa
importance designated by national governmentshi@iRamsar list), under Article 3.2 of the Convemtio
A description of this aspect, including the procesgresenting overview reports to the COP, i€giin
Ramsar COP10 Information Document DOC27 (section d48d Annex 2), available at
http://www.ramsar.org/cop10/copl0 doc27 e.htm .
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353. For each Ramsar site, Parties also provide a Ramfsamation Sheet which becomes lodged in
a central database (the Ramsar Sites Informationmvicee RSIS, accessible on-line at
http://ramsar.wetlands.org/ ). Under Resolution VI.13 these sheets shoulddeiated at least every six
years; providing (in theory, at least) another devfor tracking changes in site status from onégdo
the next.

354. National reports to COPs provide another key infation source: the data from these are also
stored in a database, and a summary overview oéar@yging trends is presented for each Ramsanregio
in documents tabled as COP Information Documetgsues such as numbers of site designations, for
which there may be no specific targets or indicgtare nonetheless monitored and reporteddie facto
way in reports such as these and on the Convemtilrsite, and Ramsar site coverage of different
wetland types and of certain defined categorigntefest feature can be queried on-line via theSRSée
URL above).

355. The Ramsar Strategic Plan (current version coveltiegperiod 2009-2015 and adopted as the
Annex to Resolution X.1, available attp://www.ramsar.org/res/key res x 01 e.doc ) contains
“Key Result Areas” which offer a basis for monitayi progress with the Convention’s global wetland
conservation and sustainable use goals (althoujhaofew of these address ecological outcomes)k Th
strategies to which these relate also underpinsthecture of the national report format, a “datal an
information needs framework” (Resolution X.14ip://www.ramsar.org/res/key res x 14 e.doc )

and a further progress monitoring process mandatede STRP for assessing the performance of the
Convention in ways designed to complement the gomabeffectiveness indicators.

356. The implementation of the Ramsar Convention is misgal according to three “pillars™: (i) listing
and protecting wetlands of international importatRamsar sites); (ii) promoting the “wise use” #if a
wetlands (“wise use” is seen as synonymous witlst&nable use”); and (iii) international cooperatio
(over shared wetland resources, but more widely tetence although in some quarters the Converdion
particularly well known for its site network dimeas, that is just one of the three pillars, andvidkbe

clear from the paragraphs above, many of the Cdiores status and trends assessment processes
address wetland ecosystems/biodiversity as a whole.

357. On the basis of these various processes, the Rabwarention can therefore be regarded as
delivering a major part of the CBD’s own wetlandtss and trends assessment/reporting needs (for the
inland waters programme, and also for elementsebther programmes).

358. To provide some particulars of this, Table 1 redatee inland waters programme provisional
targets (only some of which, of course, concerrlamelt status or trends) to the main target equivalen
indicators being monitored under the Ramsar Comwentvhile Table 2 shows where information
provided by Ramsar Parties in response to relegaestions among the 66 questions in the National
Report Format for Ramsar's COP10 may relate tdtheactivities for Parties” listed in the CBD inidn
waters programme. Cross-references to relevansBaimdicators and sections of the present repert a
also given.

359. The correspondences identified in these tables fram a close match to a partial overlap of
relevance, and this is merely a rough indicatiorthef scope of harmonised interests. Analysis ef th
identified national report data or effectivenesdidator data may nonetheless offer a way of sheddin
light on actual implementation of elements of thegpamme of work, as opposed to data on the existen
of programmes which may merely aim to implement it.

360. Actual wordings are reproduced (though not allhef subsidiary sub-headings etc of items which
have them) so that if these tables are used fasammatching pursuant to a given specific line afugry,
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a judgement can be made as to the degree of dimitering sought in the particular case. In Table
matches with the “goals” are included as well as dbtivities, since sometimes these are a clo#ér “f
with the Ramsar measures concerned.

361. The tables refer to Ramsar national report questiiilicators and Key Result Areas. It should
be borne in mind that in some cases too, althougthshown here, Ramsar COP Resolutions or
Recommendations may give Parties a mandate or eagmment to undertake actions which correspond
even more closely/specifically to the CBD itemselishere; and again for any further more detaileas|

of enquiry these may also be worth taking into aoto Analysis methods for this would involve a mor
intricate process than is possible to show in tlesgnt report; but an impression of the possiéditnight

be gained from the results of a (different) exeradene in 2007 for the Ramsar Standing Commitiee, a
viewable in the document SC35-12hétp://www.ramsar.org/sc/35/key sc35_docl2.htm .

362. It should further in general be noted that alllidge “hooks” for tracking progress are “samples”
of the total effort, and they cannot pretend tovste a means of comprehensive all-inclusive assessm

Table 1 CBD Inland waters programme targets, cross-matched to equivalent measurables adopted by
the Ramsar Convention

CBD inland waters Ramsar ecological Ramsar National Key Result Areas in
biodiversity targets, for outcome indicators Report Format Ramsar Strategic
achievement by 2010 of effectiveness questions Plan, for
(from Decision VIII/15 (from Resolution (for reports to COP10, achievement by 2015
Annex V) X.1 Annex D) 2008) (Resolution X.1,
Annex)
Focal area 1: Protect the
components of biodiversity
Goal 1. Promote the
conservation of the biological
diversity of ecosystems, habitats
and biomes
Target 1.1 At least 10% of
known inland water ecosystem
area effectively conserved and - -
under integrated river or lake
basin management.
Target 1.2 275 million hectares Indicator H (under 2.1iii: At least 2,500
of wetlands of particular development): “the Ramsar sites designated
importance to biodiversity proportion of candidate worldwide, covering at
protected, including Ramsar sites least 250 million
representation and equitable designated so far for - hectares.

distribution of areas of different
wetland types across the range
of biogeographic zones.

wetland types/features”
will assist with the
second part of this

Goal 2. Promote the
conservation of species diversity
Target 2.1 Reduce the decline
of, maintain or restore
populations  of species of
selected taxonomic  groups
dependent upon inland water
ecosystems.

Indicator F : “trends in
the status of waterbird
biogeographic
populations”

Indicator G : “changes
in  threat status of
wetland taxa”
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CBD inland waters
biodiversity targets, for

Ramsar ecological
outcome indicators

Ramsar National
Report Format

Key Result Areas in
Ramsar Strategic

achievement by 2010 of effectiveness guestions Plan, for
(from Decision VIII/15 (from Resolution (for reports to COP10, achievement by 2015
Annex V) X.1 Annex D) 2008) (Resolution X.1,
Annex)
Target 2.2 The world’s known Indicator | (under 2.5.2 Is effective  3.5.i: Where
threatened inland water development): cooperative management appropriate, all Parties to
ecosystem dependent species of “coverage of wetland- in place for shared have identified their
plants and animals conserved, dependent bird wetland systems shared wetlands, river
with  particular attention to populations by (including regional site basins and migratory
migratory, transboundary and designated Ramsar and waterbird flyway species, and Parties to
endemic species and sites” should provide a networks)? have identified
populations. partial contribution to collaborative
this management
mechanisms with one
another for those shared
wetlands and river
basins.
3.5.ii: Regional site
networks and initiatives
in place for additional
wetland-dependent
migratory species
Goal 3. Promote the

conservation of genetic diversity
Target 3.1 Known genetic
diversity of crops, livestock, and
of harvested species of trees,
fish and wildlife and other

valuable species dependent
upon inland water ecosystems is
conserved, and associated

indigenous and local knowledge
is maintained.

Focal Area 2: Promote
sustainable use

Goal 4. Promote sustainable
use and consumption

Target 4.1.1: Products from
inland water ecosystem
biological diversity derived from
sustainable sources.

Target 4.1.2: Aquaculture areas
in inland water ecosystems
managed consistent with the
conservation of inland water
biological diversity.

Target 4.3 No species of wild
flora or fauna dependent upon

inland water ecosystems
endangered by international
trade.

Focal area 3: Address threats
to biodiversity

Goal 5. Pressures from habitat
loss, land-use change and
degradation, and unsustainable
water use, reduced
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Ramsar National
Report Format

Key Result Areas in
Ramsar Strategic

achievement by 2010 of effectiveness guestions Plan, for
(from Decision VIII/15 (from Resolution (for reports to COP10, achievement by 2015
Annex V) X.1 Annex D) 2008) (Resolution X.1,
Annex)
Target 5.1 Rate of loss and Indicator A(i) : “status 1.1.3 Does your country

degradation of inland water and trends in wetland have information about

ecosystem biological diversity, ecosystem extent” the status and trends of
especially through unsustainable addresses the “loss” the ecological character of
water use, are decreased. component wetlands (Ramsar sites
and/or wetlands
Indicator A(ii) : “trends generally)?
in conservation status
of wetlands - qualitative 1.1.4 If the answer is

assessment” addresses “Yes” in 1.1.3, does this

the “degradation” information indicate that
component the need to address
adverse change in the

Indicator B : “trends in
the status of Ramsar

ecological character of
wetlands is now greater,
site ecological the same, or less than in
character - qualitative the previous triennium,
assessment” addresses for:

the “degradation” (a) Ramsar sites
component for (b) wetlands generally.
designated wetlands of
international importance 2.4.3 If applicable, have
actions been taken to
address the issues for
which Ramsar sites have
been listed on the
Montreux Record?

Indicator C : “trends in
water  quality” and
Indicator K  (under
development): “trends
in water quantity” could
also be relevant

Indicator D: “the
frequency of threats
affecting Ramsar sites”
should shed some light
on the “unsustainable
water use” component,
for designated wetlands
of international
importance, depending
on what degree of
disaggregation of
individual threat types is
achieved

Goal 6. Control threats from
invasive alien species

Target 6.1 Pathways for major 16.1 Have national 1.9.ii: National invasive
potential invasive alien species - policies, strategies and species control and
in inland water ecosystems management responses management policies or

to threats from invasive
species, particularly in
wetlands, been developed
and implemented?

controlled. guidelines

wetlands.

in place for
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CBD inland waters
biodiversity targets, for
achievement by 2010
(from Decision VIII/15
Annex V)

Target 6.2 Management plans
in place and implemented for
invasive alien species that are
considered to present the
greatest threat to inland water
ecosystems, habitats or species.

Ramsar ecological
outcome indicators
of effectiveness
(from Resolution
X.1 Annex D)

Ramsar National
Report Format
guestions
(for reports to COP10,

2008)

16.1 Have national
policies, strategies and
management  responses
to threats from invasive
species, particularly in
wetlands, been developed
and implemented?

Key Result Areas in
Ramsar Strategic
Plan, for
achievement by 2015
(Resolution X.1,
Annex)

Goal 7. Address challenges to
biodiversity from climate change,

and pollution
Target 7.1 Maintain and
enhance resilience of the

components of inland water
ecosystem biodiversity to adapt
to climate change.

Target 7.2 Substantially reduce

pollution and its impacts on
inland water ecosystem
biodiversity.

Indicator C : “trends in
water quality”

Indicator D: “the
frequency of threats
affecting Ramsar sites”
may also shed some

light, for designated
wetlands of
international

importance, depending
on what degree of
disaggregation of

individual threat types is
achieved

15.1 Have wetland
restoration/rehabilitation
programmes or projects
been implemented?

15.2 Has the
Convention’s guidance on
wetland restoration
(Annex to Resolution
VII1.16; Wise Use

Handbook 15, 3 edition)

been used/applied in
designing and
implementing wetland

restoration/rehabilitation
programmes or projects?

1.4.1 Has the
Convention’s water-
related guidance (see

Resolution 1X.1. Annex C)
been used/applied in
decisionmaking related to
water resource planning
and management?

2.3.1 Have the measures
required to maintain the
ecological character of all
Ramsar sites been
defined and applied?

1.7.iii: National policies
or guidelines enhancing
the role of wetlands in
mitigation and/or
adaptation to climate
change in progress or
completed

1.8.i: All Parties to have
identified priority sites for
restoration;  restoration
projects underway or
completed in at least half
the Parties.

Focal area 4: Maintain goods
and services from biodiversity

to support human well-being
Goal 8. Maintain capacity of
ecosystems to deliver goods and
services and support livelihoods
Target 8.1 Capacity of inland
water ecosystems to deliver
goods and services maintained
or enhanced.

1.3.1 Has an assessment
been conducted of the
ecosystem
benefits/services provided
by Ramsar sites?

151

Have wetland

1.4.i: Development and
implementation of
wetland programmes and
projects that contribute to
poverty eradication
objectives and food and
water security plans at
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food security and health care,
especially of poor people,
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restored.
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Ramsar National
Report Format
guestions
(for reports to COP10,

2008)

restoration/rehabilitation
programmes or projects
been implemented?

15.2 Has the
Convention’s guidance on
wetland restoration
(Annex to Resolution
VII.16; Wise Use

Handbook 15, 3 edition)

been used/applied in
designing and
implementing wetland

restoration/rehabilitation
programmes or projects?

2.3.1 Have the measures
required to maintain the
ecological character of all
Ramsar sites been
defined and applied?

1.3.2 Have wise use
wetland programmes
and/or projects that
contribute to  poverty
alleviation objectives
and/or food and water
security  plans been
implemented?

Key Result Areas in
Ramsar Strategic
Plan, for
achievement by 2015
(Resolution X.1,
Annex)

local and national levels.
1.7.v. Parties to have

formulated plans to
sustain and enhance the

role  of wetlands in
supporting and
maintaining viable

farming systems.

1.8.i: All Parties to have
identified priority sites for
restoration;  restoration
projects underway or
completed in at least half
the Parties.

1.4.i: Development and
implementation of
wetland programmes and
projects that contribute to
poverty eradication
objectives and food and
water security plans at
local and national levels.

Focal area 5: Protect
traditional knowledge,

innovations and practices

Goal 9. Maintain socio-cultural
diversity of indigenous and local
communities

Target 9.1 Measures to protect
traditional knowledge,
innovations and practices
associated with the biological
diversity of inland  water
ecosystems implemented, and
the participation of indigenous
and local communities in
activities aimed at this promoted
and facilitated.

1.3.4 Has national action
been taken to apply the
guiding  principles  on
cultural values of wetlands
(Resolutions VIII.L19 and
IX.21)?

4.1.2 Have traditional
knowledge and
management practices in
relation to wetlands been
documented and their
application encouraged?

4.1.5 Have cultural values
of wetlands been included
in the management

1.4.iii: The socio-
economic and cultural
heritage value of

wetlands fully taken into
account in wetland wise
use and management.

4.1iii:  All Parties to
have established
practices that ensure the
participation in the
development and
implementation of
wetland management
plans of stakeholder
groups with cultural or
economic links to
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CBD inland waters
biodiversity targets, for
achievement by 2010
(from Decision VIII/15
Annex V)

Target 9.2 Traditional
knowledge, innovations and
practices regarding biological
diversity of inland  water
ecosystems respected,
preserved and maintained, the
wider application of such
knowledge, innovations and
practices promoted with the prior
informed consent and
involvement of the indigenous
and local communities providing
such traditional  knowledge,
innovations and practices, and
the benefits arising from such
knowledge, innovations and
practices equitably shared.

Ramsar ecological
outcome indicators
of effectiveness
(from Resolution
X.1 Annex D)

Ramsar National
Report Format
guestions
(for reports to COP10,

2008)

planning of Ramsar sites
and other wetlands?

1.3.4 Has national action
been taken to apply the
guiding  principles on
cultural values of wetlands
(Resolutions VIII.19 and
1X.21)?

412 Have traditional
knowledge and
management practices in
relation to wetlands been
documented and their
application encouraged?

4.1.5 Have cultural values
of wetlands been included
in the management
planning of Ramsar sites
and other wetlands?

Key Result Areas in
Ramsar Strategic
Plan, for
achievement by 2015
(Resolution X.1,
Annex)

wetlands or those
communities that depend
on the wetlands for their

livelihoods.

1.4.iii: The socio-
economic and cultural
heritage value of

wetlands fully taken into
account in wetland wise
use and management.

Focal area 6: Ensure the fair
and equitable sharing of
benefits arising out of the use
of genetic resources

Goal 10. Ensure the fair and
equitable sharing of benefits
arising out of the use of genetic
resources

Target 10.1 All access to
genetic resources derived from
inland water ecosystems is in
line with the Convention on
Biological Diversity.

Target 10.2  Benefits arising
from the commercial and other
utilization of genetic resources
derived from inland water
ecosystems shared with the
countries providing such
resources.

Focal area 7: Ensure provision
of adequate resources

Goal 11. Parties have improved
financial, human, scientific,
technical and technological
capacity to implement the

Convention
Target 11.1 New and additional
financial resources are

transferred to developing
country Parties, to allow for the

45.1 [For Contracting
Parties with development
assistance agencies only]
Has funding support been

3.3.: Parties  with
bilateral donor agencies
to have encouraged
those agencies to give
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Ramsar National
Report Format

Key Result Areas in
Ramsar Strategic

of effectiveness
(from Resolution
X.1 Annex D)

achievement by 2010
(from Decision VIII/15
Annex V)

effective implementation of their -
commitments for the programme

of work on the biological
diversity of inland  water
ecosystems under the
Convention, in accordance with
Article 20.

Target 11.2 Technology is

transferred to developing
country Parties, to allow for the
effective implementation of their
commitments for the programme -

of work on the biological
diversity of inland  water
ecosystems under the

Convention, in accordance with
its Article 20, paragraph 4.

Table 2 CBD Inland waters programme activities for Parties, cross-matched to equivalent measurables

guestions Plan, for
(for reports to COP10, achievement by 2015
2008) (Resolution X.1,
Annex)
provided from the priority for funding for
development assistance wetland conservation
agency for wetland and wise use projects in
conservation and relation to poverty
management in other eradication and other
countries? relevant international
targets and priorities.
45.2 [For Contracting
Parties in receipt of
development assistance

only] Has funding support
been  mobilized from
development assistance
agencies specifically for

incountry wetland
conservation and
management?

adopted by the Ramsar Convention

Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

Ramsar COP10
national report questions

Ramsar

indicators; and

sections of the
present report

PROGRAMME ELEMENT 1: CONSERVATION,
SUSTAINABLE USE AND BENEFIT-SHARING

Goal 1.1. To integrate the conservation and
sustainable use of biological diversity into all relevant
sectors of water-resource and  river-basin
management, taking into account the ecosystem
approach.

H. How can Ramsar Convention
implementation be better linked with
the implementation of  water
policy/strategy and other strategies in
the country (e.g., sustainable
development,  energy, extractive
industry, poverty reduction, sanitation,
food security, biodiversity)?

1.4.1. Has the Convention's water-
related guidance (see Resolution IX.1.
Annex C) been used/applied in
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

1.1.1. Assess current management approaches and
strategies with regard to their integration of the
ecosystem approach and sustainable use principles
and adjust them as needed.

1.1.2. Develop effective management strategies to
maintain or improve the sustainability of inland water
ecosystems, including those identified as most
stressed and facilitate a minimum water allocations to
the environment to maintain ecosystem functioning
and integrity. In so doing, consideration should also
be given to the likely impacts of climate change and
desertification, and factor in suitable mitigation and
adaptive management approaches.

1.1.3. Identify and remove the sources, or reduce the
impacts, of water pollution (chemical, thermal,
microbiological or physical) on the biological diversity
of inland waters.

Ramsar COP10
national report questions

decisionmaking related to water
resource planning and management?

4.4.3. Have actions been taken to
communicate and share information
cross-sectorally on wetland issues
amongst relevant ministries,
departments and agencies?

(None)

1.2.1. Is a National Wetland Policy (or
equivalent instrument) in place?

1.2.3. Have wetland issues been
incorporated into national strategies
for sustainable development (including
National Poverty Reduction Plans
called for by the WSSD and water
resources management and water
efficiency plans)?

1.2.4. Has the quantity and quality of
water available to, and required by,
wetlands been assessed?

1.4.1. Has the Convention's water-
related guidance (see Resolution IX.1.
Annex C) been used/applied in
decisionmaking related to water
resource planning and management?

1.4.4. Have the implications for
wetland conservation and wise use of
national implementation of the Kyoto
Protocol been assessed?

2.3.1. Have the measures required to
maintain the ecological character of all
Ramsar sites been defined and
applied?

2.3.2. Have management
plans/strategies been developed and
implemented at all Ramsar sites?
1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites and/or
wetlands generally)?

1.2.4. Has the quantity and quality of
water available to, and required by,
wetlands been assessed?

1.4.1. Has the Convention’s water-

Ramsar
indicators; and
sections of the
present report

Indicator E:
Wetland sites with
successfully

implemented

conservation or
wise use
management plans

Indicator C:
Trends in water
quality
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

1.1.4. Promote effective collaboration among
scientists, local stakeholders, planners, engineers,
and economists, and including indigenous and local
communities with their prior informed consent (both
within and among countries) in the planning and
implementation of development projects to better
integrate the conservation and sustainable use of
inland water biological diversity with water resource
developments.
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Ramsar COP10
national report questions

related guidance (see Resolution IX.1.
Annex C) been used/applied in
decisionmaking related to water
resource planning and management?
1.2.3. Have wetland issues been
incorporated into national strategies
for sustainable development (including
National Poverty Reduction Plans
called for by the WSSD and water
resources management and water
efficiency plans)?

1.2.5. Are Strategic Environmental
Assessment practices applied when
reviewing policies, programmes and
plans that may impact upon wetlands?

1.3.1. Has an assessment been
conducted of the  ecosystem
benefits/services provided by Ramsar
sites?

2.3.3. Have cross-sectoral site
management committees been
established at Ramsar sites?

4.1.1. Has resource information been
compiled on local communities’ and
indigenous people’s participation in
wetland management?

4.1.2. Have traditional knowledge and
management practices in relation to
wetlands been documented and their
application encouraged?

4.1.3. Does the Contracting Party
promote  public participation in
decision-making (with respect to
wetlands), especially with local
stakeholder involvement in the
selection of new Ramsar sites and in
Ramsar site management?

4.2.1. Is the private sector
encouraged to apply the wise use
principle in activities and investments
concerning wetlands?

4.4.3. Have actions been taken to
communicate and share information
cross-sectorally on wetland issues
amongst relevant ministries,
departments and agencies?

Ramsar
indicators; and
sections of the
present report
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

1.1.5. Contribute to, and participate in, as
appropriate, the River Basin Initiative (RBI) by sharing
case-studies, experiences and lessons learned on:
(@) Examples of watershed management that
incorporate the conservation and sustainable use of
inland water biological diversity with special reference
to examples that use the ecosystem approach to
meet water management goals; and

(b) Examples of water resource development
projects (water supply and sanitation, irrigation,
hydropower, flood control, navigation, groundwater
extraction) that incorporate consideration of the
conservation and sustainable use of biological
diversity.

1.1.6. Introduce into regional, national, catchment,
watershed and river-basin level, and local water and
land-use planning and management, adaptive
management and mitigation strategies to combat and
prevent, where possible, the negative impacts of
climate change, El Nifio, unsustainable land-use
practices and desertification, noting the ongoing work
of the Ad Hoc Technical Expert Group on Biodiversity
and Climate Change and the programme of work on
dry and sub-humid lands.

1.1.7. Provide to the Executive Secretary advice on
national experiences and approaches to promoting
and implementing adaptive management and
mitigation strategies for combating the impacts of
climate change, El Nifio and desertification.
1.1.8. Use, where appropriate, all
information on dams in order to ensure
biodiversity considerations are fully taken
account in decision-making on large dams.

available
that
into

Ramsar COP10
national report questions

4.5.1. [For Contracting Parties with
development assistance agencies
only] Has funding support been
provided from the development
assistance agency for wetland
conservation and management in
other countries?

45.2. [For Contracting Parties in
receipt of development assistance
only] Has funding support been
mobilized from development
assistance agencies specifically for
incountry wetland conservation and
management?

4.8.2. Is a National Ramsar/Wetlands
cross-sectoral Committee (or
equivalent body) in place and
operational?

1.3.2. Have wise use wetland
programmes and/or projects that
contribute to poverty alleviation

objectives and/or food and water
security plans been implemented?

1.4.2. Have CEPA expertise and tools
been incorporated into catchment/river
basin planning and management?

1.2.4. Has the quantity and quality of
water available to, and required by,
wetlands been assessed?

1.4.4. Have the implications for
wetland conservation and wise use of
national implementation of the Kyoto
Protocol been assessed?

(None)

1.1.2. Is the wetland inventory data
and information maintained and made
accessible to all stakeholders?

1.2.4. Has the quantity and quality of
water available to, and required by,

Ramsar
indicators; and
sections of the
present report
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

1.1.9. Assess the linkages between inland water
ecosystems and climate change and the
management options for mitigation of and adaptation
to climate change.

Goal 1.2: To establish and maintain comprehensive,
adequate and representative systems of protected
inland water ecosystems within the framework of

integrated catchment/watershed/river-basin
management.
1.2.1. Provide, as appropriate, to the Executive

Secretary, examples of protected-area establishment
and management strategies that are supporting the
conservation and sustainable use of inland water
ecosystems.
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Ramsar COP10
national report questions

wetlands been assessed?

(1.2.5. Are Strategic Environmental
Assessment practices applied when
reviewing policies, programmes and

plans that may impact upon
wetlands?)
1.4.1. Has the Convention's water-

related guidance (see Resolution IX.1.
Annex C) been used/applied in
decisionmaking related to water
resource planning and management?

2.4.1. Are arrangements in place for
the Administrative Authority to be
informed of changes or likely changes
in the ecological character of Ramsar
sites, pursuant to Article 3.2?

1.4.4. Have the implications for
wetland conservation and wise use of
national implementation of the Kyoto
Protocol been assessed?

2.3.1. Have the measures required to
maintain the ecological character of all
Ramsar sites been defined and
applied?

(See specific questions below)

2.1.1. Have a strategy and priorities
been established for any further
designation of Ramsar sites, using the
Strategic Framework for the Ramsar
List?

2.3.2. Have management
plans/strategies been developed and
implemented at all Ramsar sites?

2.3.3.

Have cross-sectoral site

Ramsar
indicators; and
sections of the
present report

Indicator H: The
proportion of
candidate Ramsar
sites designated so

far for wetland
types/features

Indicator | :
Coverage of

wetland-dependent
bird populations by
designated
Ramsar sites

(Not covered in
report)
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

1.2.2. Undertake the necessary assessments to
identify priority sites for inclusion into a system of
protected inland water ecosystems, applying in
particular the guidance on operationalizing annex | of
the Convention on Biological Diversity and its
harmonized application with the criteria for identifying
Wetlands of International Importance under the
Ramsar Convention (see activity 3.2.3).

1.2.3. As part of activity 1.2.2 above, identify sites
important for migratory species dependent on inland
water ecosystems.

1.2.4. Develop incrementally, as the availability of
resources and national priorities determine, and as
part of an integrated catchment/watershed/river basin
management approach, protected area systems
(aquatic reserves, Ramsar sites, heritage rivers, etc.),
which can contribute in a systematic way to the

conservation and sustainable use of biological
diversity, and to maintaining overall ecosystem
function, productivity and “health” within each

drainage basin.

In undertaking activity 1.2.4, those Parties to the
Convention on Biological Diversity that are also
Parties to the Ramsar Convention should harmonize
this work with the development of national networks
of wetlands of international importance, which are
comprehensive and coherent in line with the Ramsar
strategic framework for the future development of the
List of Wetlands of International Importance and
taking into account ecological connectivity*/ and the
concept, where appropriate, of ecological networks,
in line with the programme of work on protected
areas (decision VI1/28).

(*The concept of connectivity may not be applicable
to all Parties)

1.2.5. As appropriate, work collaboratively with
neighbouring Parties to identify, have formally
recognized and managed, transboundary protected
inland water ecosystems.

Goal 1.3: To enhance the conservation status of
inland water biological diversity through rehabilitation
and restoration of degraded ecosystems and the
recovery of threatened species.

Ramsar COP10
national report questions

management committees been

established at Ramsar sites?

2.3.4. Has any assessment of
Ramsar site management
effectiveness been carried out?

1.1.1. Does your country have a
comprehensive  National Wetland
Inventory?

2.1.1. Have a strategy and priorities
been established for any further
designation of Ramsar sites, using the
Strategic Framework for the Ramsar
List?

2.1.1. Have a strategy and priorities
been established for any further
designation of Ramsar sites, using the
Strategic Framework for the Ramsar
List?

2.1.1. Have a strategy and priorities
been established for any further
designation of Ramsar sites, using the
Strategic Framework for the Ramsar
List?

2.3.4. Has any assessment of
Ramsar site management
effectiveness been carried out?

25.2. Is effective cooperative
management in place for shared
wetland systems (including regional
site and waterbird flyway networks)?

2.5.1. Have all transboundary/shared
wetland systems been identified?

2.5.2. Is effective cooperative
management in place for shared
wetland systems (including regional
site and waterbird flyway networks)?
15.1. Have wetland
restoration/rehabilitation programmes
or projects been implemented?

1.5.2. Has the Convention’s guidance
on wetland restoration (Annex to

Ramsar
indicators; and
sections of the
present report

Indicator H: The
proportion of
candidate Ramsar
sites designated so

far for wetland
types/features

Indicator I :
Coverage of

wetland-dependent
bird populations by
designated
Ramsar sites

(Not covered in
this report)

(Not  specifically;
but see Indicator
A)
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

1.3.1. Provide, as appropriate, to the Executive
Secretary case-studies, national experiences and any
relevant local, national or regional guidance relating
to the successful rehabilitation or restoration of
degraded inland water ecosystems, and the recovery
of threatened species.

1.3.2. Identify nationally priority candidate inland
water ecosystems and/or sites for rehabilitation or
restoration and proceed to undertake such works, as
resources allow. In identifying potential candidate
sites, consider the relative conservation status of the
threatened species involved, and the potential gains
for the overall ecosystem functioning, productivity and
“health” within each drainage basin (see activity
1.2.4).

1.3.3. Identify nationally and then act, as appropriate,
to improve the conservation status of threatened
species, including migratory species, reliant on inland
water ecosystems, (see activities 1.2.3 and 1.2.4),
taking into account the programme of work on
restoration and rehabilitation of degraded ecosystems
being developed by the Conference of the Parties as
part of its multi-year programme of work up to 2010.

IDR-IW Background document

Page 77

Ramsar COP10
national report questions

Resolution VIII.16; Wise Use
Handbook 15, 3™ edition) been
used/applied in designing and
implementing wetland

restoration/rehabilitation programmes
or projects?

15.1. Have wetland
restoration/rehabilitation programmes
or projects been implemented?

1.5.2. Has the Convention’s guidance
on wetland restoration (Annex to
Resolution  VIIL.16; Wise  Use
Handbook 15, 3 edition) been
used/applied in designing and
implementing wetland
restoration/rehabilitation programmes
or projects?

15.1. Have wetland
restoration/rehabilitation programmes
or projects been implemented?

1.5.2. Has the Convention’s guidance
on wetland restoration (Annex to
Resolution  VIIL.16; Wise  Use
Handbook 15, 3 edition) been
used/applied in designing and
implementing wetland
restoration/rehabilitation programmes
or projects?

1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

1.6.2. Have such policies, strategies
and management responses been
carried out in cooperation with the
focal points of other conventions and
international organisations/processes?

2.3.1. Have the measures required to
maintain the ecological character of all
Ramsar sites been defined and
applied?

2.4.3. If applicable, have actions been
taken to address the issues for which
Ramsar sites have been listed on the
Montreux Record?

Ramsar
indicators; and
sections of the
present report

Indicator F:
Overall population
trends of wetland
taxa

(i) trends in the
status of waterbird
biogeographic
populations

Indicator G:
Changes in threat
status of wetland
taxa

(i) trends in the
status of globally-
threatened
wetland-dependent
birds;

(ii) trends in the
status of globally-
threatened
wetland-dependent
amphibians
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

Goal 1.4: To prevent the introduction of invasive
alien species, including exotic stocks that potentially
threaten the biological diversity of inland water
ecosystems, and to control and, where possible,

eradicate established invasive species in these
ecosystems.
1.4.1. Promote and implement relevant guidelines

and/or guiding principles in relation to invasive alien
species making use of the expert guidance available
such as through the “toolkit” of the Global Invasive
Species Programme (GISP), the Scientific Committee
on Problems of the Environment of the International
Council of Scientific Unions (ICSU), and other
sources referred to under the heading “Supporting
activities” below.

1.4.2. Provide the Executive Secretary, as
appropriate, with examples of the impacts of invasive
alien species and of programmes used to control their
introduction and mitigate negative consequences on
inland water ecosystems, especially at the
catchment, watershed and river-basin levels.

1.4.3. Raise awareness, as part of communication,
education and public awareness-raising activities
(see goal 2.4) of the possible problems and costs
associated with the deliberate or accidental
introduction of alien species, including exotic stocks
and alien genotypes and genetically modified
organisms that potentially threaten aquatic biological
diversity, taking into consideration the Cartagena
Protocol on Biosafety to the Convention on Biological
Diversity.

1.4.4. Within the context of transboundary
catchments, watershed and river-basin management,
and especially in relation to inter-basin water
transfers, provide appropriate mechanisms to prevent
the spread of invasive alien species.

1.4.5. Prevent the introduction of invasive alien
species and restore, where appropriate, indigenous
wild-capture fisheries stocks in preference to other
aquaculture developments.

Ramsar COP10
national report questions

1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

1.6.2. Have such policies, strategies
and management responses been
carried out in cooperation with the
focal points of other conventions and
international organisations/processes?
1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

1.6.2. Have such policies, strategies
and management responses been
carried out in cooperation with the
focal points of other conventions and
international organisations/processes?
1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

1.6.2. Have such policies, strategies
and management responses been
carried out in cooperation with the
focal points of other conventions and
international organisations/processes?
1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

1.6.2. Have such policies, strategies
and management responses been
carried out in cooperation with the
focal points of other conventions and
international organisations/processes?
1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

1.6.1. Have national policies,
strategies and management
responses to threats from invasive
species, particularly in wetlands, been
developed and implemented?

Ramsar
indicators; and
sections of the
present report

(Not  specifically,
but see Indicator
D)
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Ramsar COP10
national report questions

Ramsar
indicators; and
sections of the
present report

PROGRAMME ELEMENT 2: INSTITUTIONAL AND
SOCIO-ECONOMIC ENABLING ENVIRONMENT

Goal 2.1: To promote the integration of conservation
and sustainable use of the biological diversity of
inland water ecosystems into relevant sectoral and
cross-sectoral plans, programmes, policies and
legislation.

2.1.1. Undertake reviews and introduce reforms to
policies, legal and administrative frameworks as
necessary, in order to integrate the conservation and
sustainable use of inland water biodiversity into the
mainstream of government, business, and societal
decision-making.

H. How can Ramsar Convention
implementation be better linked with

the implementation of water
policy/strategy and other strategies in
the country (e.g., sustainable
development, energy, extractive

industry, poverty reduction, sanitation,
food security, biodiversity)?

1.2.3. Have wetland issues been
incorporated into national strategies
for sustainable development (including
National Poverty Reduction Plans
called for by the WSSD and water
resources management and water
efficiency plans)?

1.3.1. Has an assessment been
conducted of the ecosystem
benefits/services provided by Ramsar
sites?
1.3.2. Have wise use wetland
programmes and/or projects that
contribute to poverty alleviation
objectives and/or food and water
security plans been implemented?

3.1.1. Are mechanisms in place at the
national level for collaboration
between the Ramsar Administrative
Authority and the focal points of other
multilateral environmental agreements
(MEAs)?

4.4.3. Have actions been taken to
communicate and share information
cross-sectorally on wetland issues
amongst relevant ministries,
departments and agencies?

4.8.2. Is a National Ramsar/Wetlands
cross-sectoral Committee (or
equivalent body) in place and
operational?

G. How can national implementation
of the Ramsar Convention be better
linked with implementation of other
multilateral environmental agreements
(MEAs), especially those in the
“Biodiversity cluster” (Ramsar,

Indicator L:

Legislative
amendments
implemented
reflect
provisions
(Not covered
this report)

to

Ramsar

in
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

2.1.2. Apply, as urged by decision VI/7, the
guidelines for incorporating biodiversity-related issues
into environmental impact assessment legislation
and/or processes (see goal 3.3) and in strategic
environmental assessment.

2.1.3. Review institutional arrangements (policies,
strategies, focal points and national reporting
approaches) for national implementation of relevant
multilateral environment agreements (see objective
(c) above) and introduce reforms to streamline and,
where appropriate, integrate implementation.

Ramsar COP10
national report questions

Convention on Biological Diversity
(CBD), Convention on Migratory
Species (CMS), CITES, and World
Heritage Convention), and UNCCD
and UNFCCC?

H. How can Ramsar Convention
implementation be better linked with
the implementation of water
policy/strategy and other strategies in
the country (e.g., sustainable
development, energy, extractive
industry, poverty reduction, sanitation,
food security, biodiversity)?

1.2.1. Is a National Wetland Policy (or
equivalent instrument) in place?

4.3.1. Have actions been taken to
promote incentive measures which
encourage the conservation and wise
use of wetlands?

4.3.2. Have actions been taken to
remove perverse incentive measures
which discourage conservation and
wise use of wetlands?

48.1. Has a review of national
institutions  responsible  for  the
conservation and wise use of wetlands
been completed?

1.2.5. Are Strategic Environmental
Assessment practices applied when
reviewing policies, programmes and
plans that may impact upon wetlands?

2.4.1. Are arrangements in place for
the Administrative Authority to be
informed of changes or likely changes
in the ecological character of Ramsar
sites, pursuant to Article 3.2?

G. How can national implementation
of the Ramsar Convention be better
linked with implementation of other
multilateral environmental agreements
(MEAs), especially those in the
“Biodiversity cluster” (Ramsar,
Convention on Biological Diversity
(CBD), Convention on Migratory
Species (CMS), CITES, and World
Heritage Convention), and UNCCD
and UNFCCC?

1.2.2. Does the National Wetland
Policy (or equivalent instrument)
incorporate any World Summit on

Ramsar
indicators; and
sections of the
present report
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

2.1.4. Provide the Executive Secretary with case-
studies and information on lessons learned from
policy, legal and institutional review and reform
processes relating to inland water biodiversity and
ecosystems, including measures taken to harmonize
national implementation of the relevant multilateral
environment agreements.

Goal 2.2: To encourage the development,
application and transfer of low-cost appropriate
technology, non-structural and innovative approaches
to water resource management and the conservation
and sustainable use of the biological diversity of
inland water ecosystems, taking into account any
decision taken by the Conference of the Parties at its

seventh meeting on technology transfer and
cooperation.
2.2.1. Make available to the Executive Secretary

information on appropriate technologies and effective
approaches to managing biodiversity of inland water
ecosystems for transfer to other Parties.

2.2.2. Encourage the use of low-cost (appropriate)

national report questions
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Ramsar COP10 Ramsar
indicators; and
sections of the

present report

Sustainable Development
targets and actions?

(WSSD)

3.1.1. Are mechanisms in place at the
national level for collaboration
between the Ramsar Administrative
Authority and the focal points of other
multilateral environmental agreements
(MEAs)?

3.1.2. Are the national focal points of
other MEAs invited to participate in the
National Ramsar/Wetland Committee?

G. How can national implementation Indicator L:
of the Ramsar Convention be better Legislative

linked with implementation of other amendments
multilateral environmental agreements implemented to
(MEAs), especially those in the reflect Ramsar
“Biodiversity cluster” (Ramsar, provisions
Convention on Biological Diversity (Not covered in
(CBD), Convention on Migratory report)

Species (CMS), CITES, and World
Heritage Convention), and UNCCD
and UNFCCC?

3.1.1. Are mechanisms in place at the
national level for collaboration
between the Ramsar Administrative
Authority and the focal points of other
multilateral environmental agreements
(MEASs)?

3.1.2. Are the national focal points of
other MEAs invited to participate in the
National Ramsar/Wetland Committee?

4.8.1. Has a review of national
institutions  responsible  for  the
conservation and wise use of wetlands
been completed?

3.2.1. Have networks, including
twinning arrangements, been
established, nationally or

internationally, for knowledge sharing
and training for wetlands that share
common features?

(None)

4.1.2. Have traditional knowledge and
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Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

technology, non-structural and innovative
approaches, and, where appropriate and through
prior informed consent in accordance with national
laws traditional or indigenous practices for inland
water biodiversity assessment and to meet watershed
management goals, such as using wetlands to
improve water quality, using forests and wetlands to
recharge groundwater and maintain the hydrological
cycle, to protect water supplies and using natural
floodplains to prevent flood damage, and to use,
whenever possible, indigenous species for
aquaculture.

2.2.3. Encourage the development of preventative
strategies such as cleaner production, continual
environmental improvement, corporate environmental
reporting, product stewardship and environmentally
sound technologies to avoid degradation and
promote maintenance, and, where applicable,
restoration of inland water ecosystems.

2.2.4. Emphasize more effective conservation and
efficiency in water use, together with non-engineering
solutions. Environmentally appropriate technologies
should be identified, such as low-cost sewage
treatment and recycling of industrial water, to assist in
the conservation and sustainable use of inland
waters.

Goal 2.3: To provide the appropriate incentives and
valuation measures to support the conservation and
sustainable use of inland water biological diversity,
and to remove, or reform appropriately, any perverse
incentives  opposing such conservation and
sustainable use of ecosystems, as it relates to
biodiversity conservation*.

(*Implementation of this programme of work should
not promote incentives that negatively affect the
biodiversity of other countries)

Ramsar COP10
national report questions

management practices in relation to
wetlands been documented and their
application encouraged?

4.2.1. Is the private sector
encouraged to apply the wise use
principle in activities and investments
concerning wetlands?

4.3.1. Have actions been taken to
promote incentive measures which
encourage the conservation and wise
use of wetlands?

(None)

4.3.1. Have actions been taken to
promote incentive measures which
encourage the conservation and wise
use of wetlands?

4.3.2. Have actions been taken to
remove perverse incentive measures
which discourage conservation and
wise use of wetlands?

Ramsar
indicators; and
sections of the
present report
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2.3.1. Apply to inland water ecosystems the
proposals for the design and implementation of
incentive measures, including identification and
removal or mitigation of perverse incentives, as
endorsed by the Conference of the Parties in decision
VI/15 and taking into account land-tenure systems.
In particular:

(@) Review the range and effectiveness of national
incentives, subsidies, regulations, and other relevant
financial mechanisms, which can affect inland water
ecosystems, whether adversely or beneficially;

(b) Redirect, as appropriate, financial support
measures that run counter to the objectives of the
Convention regarding the biological diversity of inland
waters;

(c) Implement targeted incentive and regulatory
measures that have positive impacts on the biological
diversity of inland waters;

(d) Develop the policy research capacity needed to
infform  the decision-making process in a
multidisciplinary and sectorally integrated manner;

(e) Encourage the identification of the
interdependence  between  conservation and
sustainable use of inland water ecosystems and
sustainable development;

) At appropriate levels (regional, national,
subnational and local), encourage the identification of
stressed inland waters, the allocation and reservation
of water for the maintenance of ecosystem functions,
and the maintenance of environmental flows as an
integral component of appropriate legal,
administrative and economic mechanisms.

2.3.2. In accordance with decision VI/15, submit
case-studies, lessons learned and other information
on positive or perverse incentives, land-use practices
and tenure relating to inland water biodiversity to the
Executive Secretary. Include within this submission
national experiences and guidance in relation to
water rights, markets and pricing policies.

2.3.3. Undertake comprehensive valuations of the
goods and services of inland water biodiversity and
ecosystems, including their intrinsic, aesthetic,
cultural, socio-economic and other values, in all
relevant decision-making across the appropriate
sectors (see also goal 3.3 in relaton to
environmental, cultural and social impact
assessments).

Goal 2.4: To implement the programme of work for
the Global Initiative on Communication, Education
and Public Awareness (as adopted by the
Conference of the Parties to the Convention on
Biological Diversity in its decision VI/19), giving
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Ramsar COP10
national report questions

(Re (f)) - 1.4.1. Has the Convention’s
water-related guidance (see
Resolution IX.1. Annex C) been
used/applied in decisionmaking
related to water resource planning and
management?

4.3.1. Have actions been taken to
promote incentive measures which
encourage the conservation and wise
use of wetlands?

4.3.2. Have actions been taken to
remove perverse incentive measures
which discourage conservation and
wise use of wetlands?

4.3.1. Have actions been taken to
promote incentive measures which
encourage the conservation and wise
use of wetlands?

4.3.2. Have actions been taken to
remove perverse incentive measures
which discourage conservation and
wise use of wetlands?

1.3.1. Has an assessment been
conducted of  the ecosystem
benefits/services provided by Ramsar
sites?

4.4.1. Has a mechanism for planning
and implementing wetland CEPA
(National Ramsar/Wetland Committee
or other mechanism) been established
with both CEPA Government and

Ramsar
indicators; and
sections of the
present report
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particular attention to matters relating to the
conservation and sustainable use of the biological
diversity of inland water ecosystems.

2.4.1. Review the Global Initiative on
Communication, Education and Public Awareness
(CEPA) contained in decision VI/19 with a view to
identifying how best to promote its application for
supporting the implementation of the programme of
work on inland water biological diversity, as
appropriate, taking into account the second CEPA
programme adopted by the Conference of the
Contracting Parties to the Ramsar Convention at its
eighth meeting.

2.4.2. In undertaking activity 2.4.1, identify case-
studies and best practices and provide these to the
Executive Secretary to be made available to other
Parties.

2.4.3. Ensure effective working linkages between the
focal points for the Convention on Biological
Diversity, and the Ramsar (government and non-
government) focal points for wetlands
communication, education and public awareness,
including the amalgamation, at a national level, of
communication, education and public awareness
(CEPA) programmes under both conventions.

2.4.4. Identify key national, catchment/river basin
and local-level decision makers and stakeholders and
establish appropriate communication and awareness
raising mechanisms to ensure they are all informed
of, and supporting through their actions, the
implementation of this programme of work.

2.45. Undertake suitable initiatives to enhance
awareness of the knowledge held by indigenous and
local communities and the appropriate procedures,
such as prior informed consent, for accessing such
knowledge in accordance with national legislation on
access to traditional knowledge.

Ramsar COP10
national report questions

NGO National
involvement?

Focal Point (NFP)

4.4.2. Has a National Action Plan (or
plans at the subnational, catchment or
local level) for wetland CEPA been
developed?

4.4.4. Have national campaigns,
programmes, and projects been
carried out to raise community
awareness of the ecosystem
benefits/services provided by
wetlands?

(None specifically)

4.4.4. Have national campaigns,
programmes, and projects been
carried out to raise community
awareness of the  ecosystem
benefits/services provided by
wetlands?

4.45. Have World Wetlands Day

activities in the country, either
government and NGO-led or both,
been carried out?

(None specifically; but see G, 3.1.1,
3.1.2)

(None specifically; but see 4.1.3)

4.1.2. Have traditional knowledge and
management practices in relation to
wetlands been documented and their
application encouraged?

Ramsar
indicators; and
sections of the
present report
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2.4.6. Review, and as necessary reform, formal
educational curricula to ensure they are operating to
inform and educate about the conservation and
sustainable use of the biological diversity of inland
water biological diversity.

See also activity 3.1.5 in relation to
communication of research findings.

the

Goal 2.5: Promote the effective participation of
indigenous and local communities and relevant
stakeholders in the conservation and sustainable use
of biological diversity of inland water ecosystems in
accordance with national laws and applicable
international obligations.

2.5.1. Promote effective participation of indigenous
and local communities in accordance with Article 8(j)
in the development of management plans and in the
implementation of projects that may affect inland
water biological diversity.

2.5.2. Implement Article 8(j) as related to inland
water biological diversity.

2.5.3. Promote the full and effective participation and
involvement of indigenous and local communities and
relevant stakeholders as appropriate, in policy-
making, planning and implementation in accordance
with national laws.

2.5.4. Implement capacity-building measures to
facilitate the participation of indigenous and local
communities and the application of traditional
knowledge favourable to the conservation of
biodiversity, with their prior informed consent in
accordance with national laws, in the management,
conservation and sustainable use of biological
diversity of inland water ecosystems.
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Ramsar COP10
national report questions

(None specifically; but see eg 4.4.2).

4.1.3. Does the Contracting Party
promote  public  participation in
decision-making (with respect to
wetlands), especially with local
stakeholder involvement in the
selection of new Ramsar sites and in
Ramsar site management?

4.1.3. Does the Contracting Party
promote  public  participation in
decision-making (with respect to
wetlands), especially with local
stakeholder involvement in the
selection of new Ramsar sites and in
Ramsar site management?

(None specifically; but see above)

4.1.3. Does the Contracting Party
promote  public  participation in
decision-making (with respect to
wetlands), especially with local
stakeholder involvement in the
selection of new Ramsar sites and in
Ramsar site management?

(None specifically; but see above)

Ramsar
indicators; and
sections of the
present report

PROGRAMME ELEMENT 3:
ASSESSMENT AND MONITORING
Goal 3.1: To develop an improved understanding of
the biodiversity found in inland water ecosystems,
how these systems function, their ecosystem goods
and services and the values they can provide.

KNOWLEDGE,

1.1.1. Does your country have a
comprehensive  National Wetland
Inventory?

1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites and/or
wetlands generally)?

1.3.1. Has an assessment been
conducted of the  ecosystem
benefits/services provided by Ramsar

Indicator A : The
overall
conservation
status of wetlands:
(i) Status and
trends in wetland
ecosystem extent
(i) Trends in

conservation
status — qualitative
assessment
Indicator B : The
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3.1.1. Encourage, and where possible support,
applied research to gain an improved understanding
of the status, trends, taxonomy and uses of biological

diversity in inland water ecosystems, including
transboundary systems where applicable.
3.1.2. Promote research to improve the

understanding of the social, economic, political and
cultural drivers within civil society that are directly
impacting on the conservation and sustainable use of
the biological diversity of inland waters.

3.1.3. In line with the Global Taxonomy Initiative
(GTI) encourage studies aimed at improving the
understanding of the taxonomy of the biological
diversity of inland water ecosystems.

3.1.4. Support efforts to achieve international
consistency and interoperability of taxonomic
nomenclature, databases and metadata standards,
as well as data-sharing policies.

3.1.5. As part of national communication, education
and public awareness activities/programme (see goal
2.4), provide mechanisms for disseminating research
findings to all relevant stakeholders, in a form which
will be most useful to them. Make this same
information available to the Executive Secretary for
sharing with other Parties.

Goal 3.2: To develop, based on inventories, rapid
and other assessments applied at the regional,
national and local levels, an improved understanding
of threats to inland water ecosystems and responses
of different types of inland water ecosystems to these
threats.

Ramsar COP10
national report questions

sites?

(None specifically; but see 4.10.1)

(None)

(None)

(None)

4.4.3. Have actions been taken to
communicate and share information
cross-sectorally on wetland issues
amongst relevant ministries,
departments and agencies?

1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites  and/or
wetlands generally)?

1.1.4. If the answer is “Yes” in 1.1.3,
does this information indicate that the
need to address adverse change in
the ecological character of wetlands is
now greater, the same, or less than in
the previous triennium, for:

a) Ramsar sites

b) wetlands generally?

2.3.1. Have the measures required to
maintain the ecological character of all

Ramsar sites been defined and
applied?

2.3.4. Has any assessment of
Ramsar site management

effectiveness been carried out?

2.4.2. Have all cases of change or
likely change in the ecological
character of Ramsar sites been

Ramsar
indicators; and
sections of the
present report

status of the
ecological
character of
Ramsar sites
Indicator D : The
frequency of
threats  affecting

Ramsar sites

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



Inland waters programme “activities for
Parties”
(From Decision VII/4, 2004)

3.2.1. In accordance with the priorities set down in
national biodiversity strategies and action plans,
undertake comprehensive national inventories and
assessments of inland water biological diversity,
which may be regarded as important in accordance
with the terms of Annex | of the Convention.
Furthermore, undertake assessments of threatened
habitats and species, and conduct inventories and
impact assessments of alien species in inland water
ecosystems using the guidelines adopted by the
Conference of the Parties in decision VI/7 A. The
transboundary nature of many inland water
ecosystems should be fully taken into account in
assessments, and it may be appropriate for relevant
regional and international bodies to contribute to such
assessments.

3.2.2. Identify the most cost-effective approaches
and methods to describe the status, trends and
threats of inland waters and indicate their condition in
functional as well as species terms.
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Ramsar COP10
national report questions

reported to the Ramsar Secretariat,
pursuant to Article 3.2?

2.4.3. If applicable, have actions been
taken to address the issues for which
Ramsar sites have been listed on the
Montreux Record?

1.1.1. Does your country have a
comprehensive  National Wetland
Inventory?

1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites  and/or
wetlands generally)?

1.1.4. If the answer is “Yes” in 1.1.3,
does this information indicate that the
need to address adverse change in
the ecological character of wetlands is
now greater, the same, or less than in
the previous triennium, for:

a) Ramsar sites

b) wetlands generally?

2.2.1.
the
Wetlands been submitted to
Ramsar Secretariat?

Have all required updates of
Information Sheet on Ramsar
the

2.5.1. Have all transboundary/shared
wetland systems been identified?
1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites and/or
wetlands generally)?

2.4.1. Are arrangements in place for
the Administrative Authority to be
informed of changes or likely changes
in the ecological character of Ramsar
sites, pursuant to Article 3.2?

Ramsar
indicators; and
sections of the
present report

Indicator A : The
overall
conservation
status of wetlands:
() Status and
trends in wetland
ecosystem extent
(i) Trends in

conservation
status — qualitative
assessment
Indicator B : The
status of the
ecological
character of
Ramsar sites
Indicator C:
Trends in water
quality
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Ramsar COP10

national report questions

Ramsar
indicators; and
sections of the
present report

Indicator D : The
frequency of
threats  affecting
Ramsar sites

Indicator F:
Overall population
trends of wetland
taxa

(i) trends in the
status of waterbird
biogeographic
populations

Indicator G:
Changes in threat
status of wetland
taxa

(i) trends in the
status of globally-
threatened
wetland-dependent
birds;

(i) trends in the
status of globally-
threatened
wetland-dependent
amphibians
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3.2.3. Adopt an integrated approach in the
assessment, management and, where possible,
remedial actions of inland water ecosystems,
including associated terrestrial and in-shore marine
ecosystems. It should be noted that:

(@) Assessments should involve all stakeholders,
including indigenous and local communities, should
be cross-sectoral and should make full use of
indigenous knowledge based on prior informed
consent;

(b) Suitable organisms should be identified as being
particularly important in the assessment of inland
water ecosystems. Ideally, such groups (taxa) should
meet the following criteria:

- The group should contain a reasonable number of
species with varied ecological requirements;

- The taxonomy of the group should be reasonably
well understood,;

- The species should be easy to identify;

- The group should be easy to sample or observe so
that density - absolute or as indices - can be
assessed, used objectively and treated statistically;

- The group should serve as indicators of overall
ecosystem health or indicators of the development of
a key threat to ecosystem health;*

(c) Inview of the great economic importance of some
groups (e.g. inland water fish species and aquatic
macro-invertebrates), and of the large gaps in
taxonomic knowledge for many species, capacity-
building in taxonomy should focus on inland water
biodiversity of economic as well as ecological
importance.

*(See decision 1V/4, annex |, paragraph 15)

3.2.4. Apply the rapid assessment guidelines for
national circumstances and adapt these as necessary
to suit current and emerging priorities. In accordance
with SBSTTA recommendation 1l/1, endorsed by the
Conference of the Parties in decision 111/10,
assessments should be simple, inexpensive, rapid
and easy to use. Such rapid assessment
programmes will never replace thorough inventories.
3.2.5. Seek the resources, opportunities and
mechanisms to build national capacity for undertaking
assessments and inventories.

3.2.6. Promote the development of criteria and
indicators for the evaluation of the impacts on inland
water ecosystems from both physical infrastructure
projects and watershed activities, including, inter alia,
agriculture, forestry, mining and physical alteration,
taking into consideration the natural variability of
water conditions.*

*(See decision 1V/4, annex |, paragraph 9 (e) (i)
3.2.7. Promote, in close cooperation with indigenous
and local communities, the development of global
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Ramsar COP10
national report questions

1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites  and/or
wetlands generally)?

2.1.1. Have a strategy and priorities
been established for any further
designation of Ramsar sites, using the
Strategic Framework for the Ramsar
List?

2.3.1. Have the measures required to
maintain the ecological character of all

Ramsar sites been defined and
applied?

2.3.3. Have cross-sectoral site
management committees been

established at Ramsar sites?

4.1.2. Have traditional knowledge and
management practices in relation to
wetlands been documented and their
application encouraged?

(None)

(None specifically; but see 4.10.2)

(None specifically; but see 2.3.1)

(None)

Ramsar
indicators; and
sections of the
present report
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social indicators in accordance with decision VII/30
relevant to the implementation of the programme of
work on inland water biological diversity and their
review through the Ad Hoc Open-ended Inter-
Sessional Working Group on Atrticle 8(j) and Related
Provisions.

3.2.8. Develop means of identifying and protecting
groundwater recharge areas, groundwater aquifers,
and surface waters fed by groundwater discharges.

3.2.9. Assessments should be carried out with a view
to implementing other articles of the Convention and,
in particular, to addressing the threats to inland water
ecosystems within an appropriate framework such as
that included in paragraphs 39-41 of the note by the
Executive Secretary on options for implementing
Article 7 of the Convention prepared for the third
meeting of the Conference of the Parties
(UNEP/CBD/COP/3/12). Of particular importance is
the undertaking of  environmental impact
assessments on biological diversity of development
projects involving inland water ecosystems.

Goal 3.3. To ensure projects and actions with the
potential to impact negatively on the biological
diversity of inland water ecosystems are subjected, in
accordance with national legislation and where
appropriate, to suitably rigorous impact assessments,
including consideration of their potential impact on
sacred sites and on lands and waters traditionally
occupied or used by indigenous and local
communities.

Ramsar COP10
national report questions

1.2.4. Has the quantity and quality of
water available to, and required by,
wetlands been assessed?

1.4.1. Has the Convention’s water-
related guidance (see Resolution IX.1.
Annex C) been used/applied in
decisionmaking related to water
resource planning and management?
1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites and/or
wetlands generally)?

(See also 1.2.5)

(None specifically; but see 1.2.5)

Ramsar
indicators; and
sections of the
present report
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3.3.1. Taking into account decision VI/7 A of the
Conference of the Parties to the Convention on
Biological Diversity, on guidelines for incorporating
biodiversity-related issues into environmental impact
assessment legislation and/or processes and in
strategic environmental assessment, and decision
VII/16, on Article 8(j) and related provisions, including
the annex, decision VII/16, containing the Akwé: Kon
Voluntary Guidelines for the Conduct of Cultural,
Environmental, and Social Impact Assessment
Regarding Developments Proposed to Take Place
on, or which are Likely to Impact on, Sacred Sites
and on Lands and Waters Traditionally Occupied or
used by Indigenous and Local Communities:

(@) Apply environmental impact assessments on
water-development  projects, aquaculture and
watershed activities, including agriculture, forestry
and mining, and best predictions with well designed
sampling schemes that can adequately distinguish
the effects of anthropogenic activities from natural
processes;

(b) Strengthen efforts to apply environmental impact
assessments, not only of individual proposed
projects, but also taking into account effects of
existing and proposed developments on the
watershed, catchment or river basin; and

(c) Incorporate, where appropriate, environmental
flow assessments into impact assessment processes
for any projects with the potential to have negative
effects on inland water ecosystems, and also
undertake baseline ecosystem assessments in the
planning phase to ensure that the necessary basic
data will be available to support the environmental
impact assessment process and the development of
effective mitigation measures if necessary.

3.3.2. Apply the recommendations for the conduct of
cultural, environmental, and social impact
assessments regarding developments proposed to
take place on, or which are likely to impact on, sacred
sites and on lands and waters traditionally occupied
or used by indigenous and local communities.

3.3.3. For transboundary inland water ecosystems,
undertake, where feasible and appropriate and by
agreement between the Parties concerned,
collaborative impact and environmental flow
assessments when applying the Convention’s
guidelines for incorporating biodiversity-related issues
into environmental impact assessment legislation
and/or processes and in strategic environmental
assessment.

Goal 3.4. To introduce and maintain appropriate
monitoring arrangements to detect changes in the
status and trends of inland water biodiversity.
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Ramsar COP10
national report questions

(None specifically; but see 1.2.5 and -
foritem (c) - 1.2.4)

(None specifically; but see 1.3.4 and
4.1.5)

(None)

1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites and/or

Ramsar
indicators; and
sections of the
present report
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3.4.1. Introduce appropriate monitoring regimes
based on the Convention on Biological Diversity and
other guidance for priority inland water biodiversity
and ecosystems in the first instance, taking into
account the implementation of decisions VI/7 A-C on
identification, monitoring, indicators and assessments
and possible adoption by the Conference of the
Parties at its seventh meeting of principles for

Ramsar COP10
national report questions

wetlands generally)?

2.4.1. Are arrangements in place for
the Administrative Authority to be
informed of changes or likely changes
in the ecological character of Ramsar
sites, pursuant to Article 3.2?

1.1.3. Does your country have
information about the status and
trends of the ecological character of
wetlands (Ramsar sites and/or
wetlands generally)?

2.4.1. Are arrangements in place for
the Administrative Authority to be

developing and implementing national-level informed of changes or likely changes
monitoring and indicators. in the ecological character of Ramsar
sites, pursuant to Article 3.2?
B. Status & trends information: overview

363.

Ramsar
indicators; and
sections of the
present report

A previous report on “Status and trends of biodsitgr of inland water ecosystems” was

published by the CBD Secretariat in 2003 (Revenga l&ura, 2003) and was characterised as a joint
effort between CBD and Ramsar. This provided dyfaixtensive overview of information available at

that time on relevant taxonomic groups.

Informatmn the distribution and extent of inland water

ecosystems and on threats including modificationivafr systems, water scarcity, invasive alien msec
fisheries exploitation and effects of climate changas also summarised.
concerning weaknesses of baseline data (for aspacts as the global extent of wetlands) still apply
today, and it also noted that while some group$ suscbirds are better covered, “in general, infdiona
on biodiversity at the species level in most freatans (sic) is poor”. The present report aims toot
reiterate the material in the 2003 review, butwddoupon it with information generated subsequgriti
particular through work undertaken within the andfithe Ramsar Convention.

364.

The report’'s caveats

One particular aspect of the 2003 report whichawedwver worth mentioning is that relating to

data on river fragmentation, based on data fromeBirs and Nilsson (1994) and Nilsson et al. (2000).
Of the 227 large river basins they assessed, 3786 steongly affected by fragmentation and altered
flows, 23% were moderately affected and 40% weraffanted. Nilsson and others then published a
further analysis in 2005, this time covering 292éariver systems (representing 60% of the wonlidar
runoff) and recording that over 50% of the systeismessed were affected by dams, and more than one-
third, representing over half of the river basiearwere strongly affected by river fragmentatilomf
regulation, with only 12% by area being unaffediddsson et al., 2005, cited in CBD SecretarialQ&0

(A tabulated comparison of the two sets of figuserot given here, because they were not comparably
derived and this could be misleading). Regiondedi#nces in fragmentation are shown in Figure 2.

Figure 2: Fragmentation and flow regulation of the world’s large river systems (Nilsson et al., 2005)
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365. The Ramsar STRP in 2004-5 examined options for Idpireg an indicator to track this issue,
with suggestions including assessment of the ptagerof tributary kilometres impounded in the aséa
attention (e.g. river basin). This has so farbe®n developed further at global level, althougtepially
relevant methods are in use by The Nature Conseyydhe International Water Management Institute
and the European Environment Agency, and it apgeatghe latter may be intending to publish data f
Europe later in 2009 (European Environment Age@069,7a).

366. CBD Parties have also had available to them thermskedition of the Global Biodiversity
Outlook (GB0O2), which was launched at COP8 in 20DBD Secretariat, 2006) and which presents data
according to 14 headline indicators for assessingrpss towards the 2010 target. In addition, Rgae

et al. (2005) reviewed a range of different measfime monitoring freshwater ecosystems in relation
the 2010 target.

367. Many of the results for the indicators in the m&BO report are aggregated across themes and
biomes, and do not provide a specific treatmeriblahd waters issues. One exception is the section
“Water quality in aquatic ecosystems”, which iseadiline indicator in its own right. According tG2
while water quality in rivers (measured by Biolagi©xygen Demand or BOD) has improved since the
1980s in Europe, North America, Latin America ahd Caribbean, it has deteriorated over the same
period in Africa and in the Asia-Pacific regionhél'report also notes however that many countrige ha
stopped or reduced the monitoring of BOD in frediewacosystems in recent years.

368. A few other examples of inland waters data aremineGBO2 (including the intriguing statistic
that “2.2% of lake systems are protected”); butaithe report as a whole draws on sources sudieas t
Millennium Ecosystem Assessment, which is treatgohsately here below, the GBO2 is not discussed
further as a source in the present review.

369. The Millennium Ecosystem Assessment (MA) itselfvdréor its inland waters information
substantially on Revenga and Kura’s 2003 statustramdis report for the CBD. Some notable headlines
from the MA are mentioned below, and they draw ome sources that post-date Revenga and Kura's
document; but since CBD Parties have been prowvididthe 2003 report, the present review will foet
most part avoid repeating material that is alrgaégented there.

370. The MA material referred to here is derived frone tAssessment’'s “Wetlands and Water
Synthesis Report” (Finlayson et al., 2005) (theegierparts of which relate to both inland and meuamd
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coastal wetlands), and the chapter on “Inland Waystems” in the report of the MA Working Group on
Condition and Trends (Finlayson and D’Cruz, 2005).

371. The MA begins by recording that the prevailing msiie of the global extent of wetlands, of over
1,280 million hectares, is certain to be an undenage: good data are lacking on some geographbigsar
and on some wetland types.

372. Where data do exist, it is apparent that more 8G¥ of specific types of wetlands in parts of
North America, Europe, Australia, and New Zealaastehbeen destroyed during the twentieth century,
and many others in many parts of the world haven lmEgraded. There is also ample evidence of the
dramatic loss and degradation of many individughificant wetlands and wetland types, such as ¢edpi
and sub-tropical swamp forests. On a global duaeever there is insufficient information on thdesx

of specific inland water habitats, especially thofa seasonal or intermittent nature, to quaritigy full
extent of habitat losses.

373. The Assessment has nonetheless confirmed that oatdegradation and loss are worse for
wetlands than for other ecosystems. The consegeasfcthis include a reduced capacity of wetlawds t
support life and provide services that are of altimportance to humans; such as provision ofcafit
amounts and quality of water, the natural abilifyfloodplains to regulate flooding, and a range of
sustainable productive uses. Effects will incneglsi be felt by, among others, the more than 5@ianil
people estimated to be involved directly in inldistieries, and the almost 50% of the world’s pofoite
who depend on rice as a staple food item (projeitiddcrease and reach a figure of some 4 billign b
2020).

374. While terrestrial and marine ecosystems suppoar@el percentage of the known species of the
world, inland water ecosystems, relative to themahave on average a higher species richnesgelsLe
of endemism are particularly high in inland wetlanido. There are about 100,000 described freshwate
animal species worldwide; with half of these bedimgects and some 20,000 being vertebrates. Alisut 2
30% of all vertebrate species diversity is conegatt close to or in inland waters. Some 40% ofakno
species of fish inhabit inland waters (more tharDQ0 species out of 25,000 species globally). st i
anticipated that the number of aquatic animals isuth far higher than current estimates, givdaici of
information about some taxa - for example, abo@® 28w species of freshwater fish are describedyever
year.

375. There is increasing evidence of a rapid and comgwidespread decline in many populations of
wetland-dependent species. Even among the ledskmmin faunal groups such as invertebrates,
assessments show species being subject to signifibeeats of extinction. As with the wetland
ecosystems themselves, the rates of decline insstdtwetland-dependent species (inland watersespec
in particular, and coastal waterbirds too) are wdhan those dependent on other ecosystems. tlarfac
earlier study, in 2000, had already come to theclosion that the biodiversity of freshwater ecosyss
was in far worse condition than that of forest,sgtand or coastal ecosystems (World Resourcesultesti
et al., 2000). Examples are provided in Table 3.

Table 3 Examples of status data for some of the more well-studied groups of fauna dependent on inland
waters. Source: Millennium Ecosystem Assessment wetland synthesis report (Finlayson et al., 2005).

Waterbirds Of the 1,138 waterbird biogeographic populations whose trends are known, 41%
are in decline. Of the 964 bird species that are predominantly wetland-dependent,
203 (21% of total) are extinct or globally threatened. The status of globally
threatened birds dependent on freshwater wetlands and, even more so, that of
coastal seabirds has deteriorated faster since 1988 than the status of birds
dependent on other (terrestrial) ecosystems.
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Wetland- Over one third (37%) of the freshwater-dependent species that were assessed for
dependent the IUCN Red List are globally threatened; these include groups such as
mammals manatees, river dolphins, and porpoises, in which all species assessed are listed

as threatened.

Freshwater Approximately 20% of the world’s 10,000 described freshwater fish species have
fish been listed as threatened, endangered, or extinct in the last few decades.

Amphibians  Nearly one third (1,856 species) of the world’s amphibian species are threatened
with extinction, a large portion of which (964 species) are from fresh water,
especially flowing freshwater habitats. In addition, the population sizes of at least
43% of all amphibian species are declining, indicating that the number of
threatened species can be expected to rise in the future. By comparison, just
12% of all bird species and 23% of all mammal species are threatened.

Turtles At least 50% of the 200 species of freshwater turtles have been assessed in the
IUCN Red List as globally threatened and more than 75% of freshwater turtle
species in Asia are listed as globally threatened, including 18 that are critically
endangered, with one being extinct.

Crocodiles Of the 23 species of crocodilians that inhabit a range of wetlands including
marshes, swamps, rivers, lagoons, and estuaries, 4 are critically endangered, 3
endangered, and 3 vulnerable.

376. While habitat loss is the primary cause of extmtdf freshwater species, the introduction of
non-native invasive species is the second mostiiapiocause of decline. The effects of climatengea
on wetland taxa are generally considered to betigddio the impacts of direct drivers such as fabit
degradation.

377. Modifications to water regimes have drasticallyeatéd the migration patterns of birds and fish
and the composition of riparian zones, opened gpsacto invasive alien species and contributedhto a
overall loss of freshwater biodiversity and inldighery resources. Habitat loss and degradatierbgr

far the greatest threat to amphibians, affectingr a#0% of species; although newly recognised fungal
diseases are also seriously affecting an increasingper of species. Land use change and hab#st lo
along with the deterioration and degradation ofhboteeding and non-breeding wetland habitats, are
widely recognised as the major causes of the wigesppattern of declines in waterbird populationd a
species.

378. The degradation and loss of inland wetlands andispehas been driven by infrastructure
development (such as dams, dikes, and levees)clamebrsion, excessive water withdrawals, pollytion
salinisation, eutrophication, overharvesting andrexploitation, and the introduction of invasivéeal
species. The water requirements of aquatic systmmsin competition with human demands, and
increased human use of fresh water has reduceahtbant available to maintain the ecological charact
of many inland water systems.

379. Conversion (clearing or transformation) or draindgeagricultural development has been the
biggest single cause of inland wetland loss wordidwi It is estimated that by 1985, 56-65% of silgtab
inland water systems had been drained for interasgréeculture in Europe and North America, 27% in
Asia, and 6% in South America. The constructiomnlars and other structures along rivers has resulte
in fragmentation and flow regulation of almost 66%he large river systems in the world. Over plast
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four decades, excessive nutrient loading has atwrged as one of the most important direct drieérs
ecosystem change in inland (and coastal) wetlands.

380. Global climate change and nutrient loading are quteid to become increasingly important
drivers in the next fifty years. Climate changexpected to exacerbate the loss and degradatioaiof
wetlands that is already occurring as a resulttioéiocauses, and the loss or decline of their epeand
hence to cause further harm to the human popukati@pendent on the services provided by these
ecosystems.

381. Overall, there is evidence that the changes beiademand growing pressures from multiple
direct drivers, are increasing the likelihood ohlwear and potentially abrupt changes in ecosystem
which can be large in magnitude, difficult, expemsior impossible to reverse, and likely to have
important consequences for human well-being. Tl&deowever insufficient quantitative analysis to
tease out readily the relative individual and camebli effects of these factors.

382. Another global picture is provided by the “LivindaRet Index” reports, which have been
published by the World Wide Fund for Nature at tyearly intervals since 2000. The index (LPI) is an
indicator which tracks trends in nearly 5,000 pagiohs of 1,686 vertebrate species across all negid
the world. It is also one of two sub-indicatorsedisby the Biodiversity Indicators Partnership
(http://www.twentyten.net/ ) in their work supporting the CBD headline 20b@icator on “Trends in
abundance and distribution of selected specie$he (Ether sub-indicator is the Global Wild Bird éxd
from BirdLife International’s “State of the WorldBirds” assessments, which are referred to in séver
other places in the present report).

383. Examples of some of the inland wetland species uladi@rpinning the Index are shown in Figure
3. These address populations in particular aredssa do not necessarily represent the picturedoh
species as a whole.

Figure 3:Examples of trend data used to compile the Living Planet Index for freshwater species (from
Humphrey et al., 2008).
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Hippopotamus (Hippopotamus Diamondback terrapin, (Malaclemys terrapin),
amphibius), Democratic Republic of Congo Kiawa River, South Carolina, USA

384. The “freshwater LPI" (Figure 4) is calculated ag thverage of two indices which separately
measure trends in tropical and temperate popukatidrvertebrate species of (broadly speaking) ohlan
waters. In the 2008 report (Humphrey et al., 2@BB)was based on 1,463 populations of 458 species

385. To derive the LPI, changes in the population numioéeach of the species are calculated from a
variety of published and unpublished data sourdd®se sources vary to some extent from one regorti
period to the next, and a gradually increasing rematb species and populations has been encompimssed
each successive biennial assessment, so companemise made with caution. The most species-rich
parts of the world unfortunately have the leasaddahformation from the Nearctic and Palearctialmes
predominates in the freshwater index, but the neethfccalculation compensates for this to some éxten
by giving equal weight to data from all realms (Bega et al., 2005).

386. Annual data points are interpolated where necesaarythe average rate of change in each year
across all species is calculated and shown rel&ivi®70, which is given an index value of 1.0.o(@
that aggregated indices such as the LPI potentiaiigk a variety of different up/down/stable etatie
among the individual species and populations wigohto make them up, and care in constructing
statements of findings, and applying them to respsnis required - for example a species grouphnduic

a whole is increasing may include individual spe@epopulations which are in critical decline).

387. The results in the 2008 report show an averageedserin the populations of the inland
waters/freshwater species studied of 35% over ¢lagsy1970-2005 (with 95% confidence limits ranging
from 10% to 52%). According to these results,ndlavater species have an overall worse statusttizan
terrestrial and marine species studied (for whighihdex figures show average declines of 33% df¢l 1
respectively over the same assessment period).

Figure 4: Freshwater Living Planet Index, 1970-2005 (Humphrey et al., 2008)
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388. In the global index for species from all groupse thverall decline (30%) for the 1970-2005
period is made up of markedly different results faopical populations (down 51%) and temperate
populations (up 6%). In the freshwater speciesigriere has also been a contrast between temperate
and tropical populations, but in this case theedéhce diminished during the 1990s and both grougue
showing similar average degrees of decline by 2866 Figure 5).
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Figure 5: Temperate and tropical freshwater Living Planet Index results, 1970-2003. From Loh et al.,
2006 (ie the 2006 report - these figures are not provided in the 2008 report).
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389. The comparison between freshwater results and floogearine and terrestrial species has been
mentioned above. The differences have narrowaédant years, however - in the 2004 report, which
presents trends up to 2000, the freshwater defitioee (for 1970-2000) was 50%, compared to 30% for
the marine index and 30% for the terrestrial inffeigure 6; Loh and Wackernagel, 2004). The incnsi
of additional species from one period to the nealyrbe one explanation for this; but whatever the
reason, it is clear that some of the most seriausarvation problems depicted by the LPI relate to
species inhabiting inland water systems.
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Figure 6: Trends in freshwater, marine and terrestrial Living Planet Indices, 1970-2000 (from Finlayson et
al., 2005, based on Loh and Wackernagel, 2004)
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390. The Living Planet Index team produced an additiceglort in 2008, the scope of which was
tailored to the interests of the Convention on Migry Species (Latham et al., 2008). A similarrapph
could in principle be envisaged in future to cother scope of the Ramsar Convention or the CBD ¢hlan
waters programme of work, to give more targeteenditin to wetland and inland waters species groups
respectively.

391. The Biodiversity Indicators Partnership (BIP, httg://www.twentyten.net/ ) has already been
mentioned above. This GEF-funded initiative haskbred consortium activities for generating indicat
information on progress towards the 2010 targat,vlrious end-users including the CBD and other
Conventions. Around 20 headline indicators aneagibus stages of development, some divided inte su
indicators; and the list overall has been desigtednatch more or less closely the headline 2010
indicators defined by the CBD.

392. Some of the BIP indicators in turn are linked te Bamsar indicators of effectiveness, and others
could conceivably be analysed in such a way agparate out a wetland or inland waters “cut” of the
results. These relationships are summarised later.

393. Much of the emphasis of the BIP’'s work so far hagrbon technical development and on
capacity-building at regional and national scalesterms of results, in the main its function edgent is

in providing a form of clearing-house for relevambducts from BIP partner activities that relatette
headline indicators, for example the Living Plaimetex reports. Other available results that aleveat

to the present report are discussed in the framewbrtheir relationship to corresponding Ramsar
indicators, discussed later.

394. BirdLife International has produced occasional repon the “State of the World's Birds” (see
http://www.biodiversityinfo.org/sowb/default.php?r=sowbhome ; the latest report was published as
BirdLife International, 2008a), based on monitorinfprmation contained in their World Bird Database
Issues related specifically to inland waters argy@meral not presented separately, but some may be
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inferred, in respect of indicators of trends inevhaird populations and certain categories of pressand
threats. In both cases these are addressed ledel¢vant headings in the Ramsar indicatorsawectf
the present report.

395. A number of sub-global assessments are also pmogluelevant results, and while these largely
lie beyond the scope of the present review, onevorexamples are worth mentioning. In Europe, the
European Environment Agency (EEA) adopted a cor®fs87 indicators in 2004 designetder alia to
support biodiversity status and trends monitoringthe European Union and to feed in to wider
indicators initiatives. Results have been publisirestate of the environment reports (latest: Raem
Environment Agency, 2007b) andhdtp://themes.eea.europa.eu/indicators .

396. Also launched in 2004, and closely linked, is ti&tréamlining European 2010 Biodiversity
Indicators” initiative (SEBI2010 - see http://biodiversity-
chm.eea.europa.eu/information/indicator/F1090245995 ), a pan-European collaboration for
monitoring 26 indicators related specifically t@ tfglobal and European) 2010 targets. Results besp
published in European Commission (2008).

397. EEA core indicator 009 on “species diversity” linkspulation trends of 295 butterfly species and
47 bird species in 25 countries to the trends tereof 5 different habitat types deriving from dacover
change analysis. A wetland-related picture ispresented for the birds, but it is for the buttesd] and
shows that the 37% decline in these species froB0-PB02 (data used in fact relate to the period
1972/73-1997/98) is worse than that for all theeotiroups (Figure 7).

Figure 7: Trends in bird and butterfly populations in 25 EU countries (% decline). From European
Environment Agency (2007b).

(No of species)

Woodland, park and
garden birds (24)

Farmland
birds (23)

Forest
butterflies (89)

Farmland
butterflies (206)

Heath and scrub
butterflies (92)

Wetland
butterflies (29)

r L L
SO NN A

Il Trend from 1980 to 2002 (%)

398. This decline is associated with direct habitat l@ss well as habitat degradation through
fragmentation and isolation. Mires, bogs and fabitats were shown to have the strongest decline in
area (-5%) across the 25 countries between 1990:200end based on detecting changes bigger than 2
hectares (though note that the area of “inlandaserfvater” increased over the same period) (sagd-ig
8). Nearly 80% of conversions of wetlands weréotest and semi-natural areas (see Figure 9).
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Figure 8: Land cover change from 1990 to 2000 expressed as % of the 1990 level, aggregated into
EUNIS habitat categories. From European Environment Agency (2007b).
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Figure 9: Conversion of wetlands into other land cover classes, 1990-2000. From European
Commission (2008).
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399. The European Commission has also published figioesissessments made by EU Member
States of the conservation status of habitatsdligteAnnex | of the 1992 EU Habitats and Species
Directive. (Trend information is not available most cases). Around 70% of remaining bogs and
freshwater habitats are classed as being in “unf@de” conservation status (meaning that theigean
and quality are in decline or do not meet specifjedlity criteria). (European Commission, 2008).

400. Other wetland-specific indicator findings publisHedthe Commission include the beginnings of
a dataset on the spread of freshwater alien spedieis covers just five Nordic counties at presémuit
coverage is planned to broaden in future, and in ewent as it stands it is thought to be fairly
representative of the picture for the European asea whole (European Commission, 2008). It shows
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how the cumulative number of alien species intredubas been constantly increasing since the 1900s
(Figure 10).

Figure 10: Cumulative number of alien species established in the freshwater environment. (From
European Commission, 2008).
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401. All other issues at global level on which releveegults are (or are becoming) available are dealt
with in the later sections relating to the Ramsalidators of effectiveness. In a few cases, santbdr
examples of linked regional analyses are refereastwell. These report sections feature the quéati
Ramsar indicators which are the most advancedrsio terms of generating actual findings; but other
are at different stages of development.

C. Ramsar indicators: introduction

402. The Ramsar Conference of Parties at its 9th meé@@P9, in 2005) agreed an initial set of eight
ecological “outcome-oriented” indicators for asssgsthe effectiveness of selected aspects of the
Convention’s implementation, following a requestnfr COP8 in 2002. Parties were then urged to make
good use of the indicators as appropriate. Thim$opart of a general integrated updating of maimitp
assessment and reporting processes under the Gimmven

403. The text of the relevant decision (Resolution IXAnnex D) can be found at
http://www.ramsar.org/res/key res ix 01 annexd e.htm. The indicator specifications and
additional background information are given in CORSformation paper 18, available at
http://www.ramsar.org/cop9/cop9 _docl8 e.htm . A list of the indicator titles is given in Tabk
cross-referred as appropriate to global biodiversgidicators, inland waters programme targets and
sections of the present report.

404. The eight initial indicators were considered tothese that are currently feasible to implement
with existing, or readily collectible, data andanhation. There is always a trade-off between ipi@t
and ease of use. Throughout this process, a aussdecision has been made to err in favour of
pragmatism. It has been shown for example thatinugeful information can be generated by qualiativ
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knowledge-based assessments; and the results bellaged for the Ramsar indicators are drawing
fruitfully inter alia on data from Contracting Party national report€@Ps.

405. Some of the indicators are designed to operateuptasational level and to be coordinated
internationally, and others are designed for ussitat basin/catchment or national scale. Broadesc
measures may of course rely on local informationdt some small-scale measures can be aggregated for
analysis at larger scales.

406. These indicators provide a central component optiesent status and trends review, because (in
contrast to some other Convention evaluation erm@avthat have similar aims) their emphasis is on
“science-based” ecological outcomes, rather thatitinional processes. While it remains importnt
track the latter, and careful regard has been diwdar example coherence with the “Key Result Afea
defined in the Ramsar Strategic Plan 2009-2015,fdhas in the Ramsar effectiveness indicators is
intended to be on the state of the wetland envigntriitself.

407. Furthermore, Ramsar's purpose has been not simpghow the status and trends of wetland
variables (albeit the prime focus of the preseporg, but rather to show whether the Ramsar Caien
is being effectively implemented - i.e. whethasimaking a difference in the way intended.

408. Giving an outcome statement about the status dfmds might allow a number of reasonable
inferences to be drawn about the impact made bys&amniThe approach being adopted for the proposed
individual indicator reports is to present inforinatfirst on the “wetland outcome”, and then toatel

this outcome to a number of “Ramsar inputs” (aksfenred to as “process indicators” or “co-variajes”
Effectiveness concerns the relationship betweeinghgs and the outcomes. The present reportaitur
focuses on information which comprises the “wetlantcome” material: but one example of an analysis
of co-variates is given later to show how the disiem of “responses” might be brought in to the CBD
use of this work.

409. Obviously indicators provide an indication, not @l fassessment, and hence aim only to
illuminate some particularly useful examples of lempentation issues. They generate “headlines” tabou
a sample of the stories that make up the overelupg; but cannot themselves purport to be thatadive
picture, nor to be a comprehensive conclusion alRamsar effectiveness or about inland waters
biodiversity status and trends as a whole.

410. Strictly speaking, indicators of effectiveness lud Convention might best be defined in relation
to targets for effectiveness; but since the RarRsaties have not so far adopted targets of thig, Kior
the time being the targets at issue are effectitiedyobjectives of the Convention itself, i.e. ters the
progressive encroachment on and loss of wetlands axad in the future, according to the General
Objectives adopted (in the Strategic Plan) for eaicRamsar’'s three “pillars” (wise use of wetlands;
conservation of internationally important sitesg amternational cooperation).

411. For each of the indicators, as they become propapbrational, summary results reports are
being compiled by a working group of the Ramsaefiific & Technical Review Panel. At the time of
writing, these are “living” documents evolving adialogue among specialist collaborators and ojeyat
under on-going oversight from the Convention’s 8tag Committee, with information being drawn out
and applied to a variety of different end-useseaglired. No published “final” product yet existerh
this, but production of appropriate first outpuigenvisaged (for some of the issues) later in ZI9H.

412. The target audience for the main reports includas$ar Contracting Parties, technical experts,
other Convention Secretariats and Parties, othebafjl and regional indicator and conservation
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assessment initiatives, wetland and water resoumagmgers, donors and funding agencies. Additional
communication materials will be generated from timé&ime for wider publics.

413. Integral to the process also, but not addressdioeipresent report, is the drawing-out of lessons
learned, and the identification of action stepdake (e.g. adjustments in the way the Convention is
implemented).

414. Identification of the data and information needstfe effectiveness indicators has reinforced the
importance of Parties in particular maintainingeefive and up-to-date information sources, inclgdin
conscientiously completing National Reports for GOfaaintaining good information on Ramsar sites in
the Ramsar Sites Information Service, and improvhey availability of information on the status and
trends of the ecological character of Ramsar gitekine with various Ramsar COP Resolutions ors¢he
issues).

415. Ramsar indicator information contributes to theeasment of progress towards targets adopted
by the wider international community, such as thélekinium Development Goals and the CBD/WSSD
target of significantly reducing the rate of lo$bmdiversity by 2010.

416. Synergy and compatibility between respective steeafwork on biodiversity indicators is
assured in particular through the Ramsar-CBD cadjmer frameworks referred to above, and through
Ramsar’s participation in the GEF-funded 2010 Biediity Indicators Partnership also referred tovabo
(see also UNEP-WCMC, 2008). Where the questionghasked in each place is more or less the same,
work need only be done once, collaboratively, twesenultiple interests. This is the approach taken
the individual indicator accounts given in the g@seport.

Table 4: Ramsar effectiveness indicators: related to CBD inland waters programme targets and to BIP
global biodiversity indicators (additional non-matching CBD targets and BIP indicators are not shown)

Ramsar - effectiveness indicators: 1st CBD - inland waters Biodiversity Indicators
tranche, for initial implementation programme targets Partnership - headline
indicators

Indicator A : The overall conservation status of | Target 5.1 Rate of loss and | Trends in extent of
wetlands: degradation of inland water | selected biomes,
ecosystem  biological diversity, | ecosystems and habitats

(i) Status and trends in wetland ecosystem | especially through unsustainable
extent water use, are decreased. Connectivity/fragmentation
of ecosystems
(i) Trends in conservation status — qualitative

assessment
Indicator B : The status of the ecological | Target 5.1 Rate of loss and
character of Ramsar sites degradation of inland water

ecosystem  biological diversity,
(i) Trends in the status of Ramsar site | especially through unsustainable
ecological character — qualitative assessment water use, are decreased.

Indicator C : Trends in water quality Target 5.1 Rate of loss and | Water Quality
degradation of inland water
(i) Trends in dissolved nitrate (or nitrogen) | ecosystem biological diversity,
concentration especially through unsustainable
water use, are decreased.

(i) Trends in Biological Oxygen Demand
(BOD) Target 7.2  Substantially reduce
pollution and its impacts on inland
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water ecosystem biodiversity.

Indicator D : The frequency of threats affecting
Ramsar sites

(i) The frequency of threats affecting Ramsar
sites — qualitative assessment

Target 5.1 Rate of loss and
degradation of inland water
ecosystem  biological diversity,

especially through unsustainable
water use, are decreased.

Target 7.2  Substantially reduce
pollution and its impacts on inland
water ecosystem biodiversity.

(Nitrogen Deposition)

(Invasive Alien Species)

Indicator E : Wetland sites with successfully
implemented conservation or wise use
management plans

Coverage of protected
areas (management
effectiveness sub-indicator)

0] Wetland sites with  successfully

implemented conservation or wise use

management plans

Indicator F: Overall population trends of | Target 2.1 Reduce the decline of, | Trends in abundance and

wetland taxa maintain or restore populations of | distribution of selected
species of selected taxonomic | species

0) Trends in the status of waterbird | groups dependent upon inland

biogeographic populations water ecosystems

Indicator G : Changes in threat status of | Target 2.1 Reduce the decline of, | Change in status of

wetland taxa

(i) trends in the status of globally-threatened
wetland-dependent birds;

(ii) trends in the status of globally-threatened
wetland-dependent amphibians

maintain or restore populations of
species of selected taxonomic
groups dependent upon inland
water ecosystems

threatened species

Indicator H: The proportion of candidate
Ramsar sites designated so far for wetland
types/features

(i) coverage of the wetland resource by
designated Ramsar sites

Target 1.2 275 million hectares of
wetlands of particular importance to
biodiversity  protected, including
representation and equitable
distribution of areas of different
wetland types across the range of
biogeographic zones.

Coverage of
areas

protected

Ramsar - effectiveness indicators: 2 "

tranche, for possible future
development

CBD - inland waters
programme targets

Biodiversity Indicators
Partnership - headline
indicators

Indicator 1 : Coverage of wetland-dependent
bird populations by designated Ramsar sites

Target 2.2 The world’'s known
threatened inland water ecosystem
dependent species of plants and
animals conserved, with particular
attention to migratory,
transboundary and endemic
species and populations

(Coverage of
areas)

protected

Indicator J : The economic costs of unwanted
floods and droughts

Indicator K : Trends in water quantity

Indicator L: Legislative amendments
implemented to reflect Ramsar provisions

Indicator M : Wise use policy

? Proportion of products
derived from sustainable
sources?

? Health and well being of
communities?
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417. The individual indicators featuring in the next thmes of this report are those for which a
crystallisation of findings is the most advanced#ate, namely:

« Indicator A(ii) - Trends in wetland conservatioatsis — qualitative assessment

* Indicator F(i) - Trends in the status of waterliidgeographic populations

« Indicator C - Water quality (sub-indicators on air and BOD were proposed, but for the
present report a slightly different approach hanliaken)

« Indicator D - The frequency of threats affectingiiRar sites.

418. Comments are presented later on planned analysiet wiill cover other issues in future; for
example the use of earth observation and other fdatendicator A(i) on wetland extent, management
effectiveness data for Indicator E and the usbé®Red List Index for Indicator G.

1. Ramsar Indicator results: wetland status

419. The first of the adopted Ramsar effectiveness atdis concerns “the overall conservation status
of wetlands”, and is made up of two sub-indicatorse of which (A(ii), the subject of this sectiohtbe
present report) is entitled “Trends in conservatitetus - qualitative assessment”. This aims tawsh
how the conservation status of wetlands in gerisrahanging. (The extent of wetlands, the stafus o
Ramsar sites, wetland biodiversity and some obther individual components of conservation stanes
dealt with elsewhere in the indicator set).

420. “Wetland status” may be interpreted as referringh®e ecological condition of a wetland, or
perhaps to the degree of intactness of its ecadbgicaracter. The broader concept of “conservation
status” is a combination of the state of the edesysthe pressures affecting (or threatening) dt toe
actions taken (responses) to conserve it.

421. While ultimately quantitative information would pfide the best dataset for this indicator,
gualitative assessments can be highly illuminatimggl can be fully adequate both for comparisons
between areas and between time-periods (givengstensly of assessment methods), and as a basis for
strategic decision-making. They also tend to bepkar, quicker and less costly to undertake.

422. Any effectiveness indicator should relate to aetay objective. In the Ramsar Convention text
the objective of “conservation” is applied to Ramsiées (Article 3.1) and nature reserves (Artitl),
rather than to wetlands as a whole, to which theative of “wise use” is applied instead. However
“wise use” has been redefined in recent times tdreeon the “maintenance of the ecological characte
of all wetlands, which suggests some convergentieavwtoncept of conservation. Moreover, in thetmos
recently adopted Ramsar Strategic Plan (for 200%20 see Resolution X.1), the Mission of the
Convention has been stated as the “conservatiorwagduse of all wetlands”. This three-step radlen
provides the basis for indicator A(ii).

423. The question being asked by Indicator A(ii) therefts whether there is evidence to verify a
proposition that “effective implementation of tharRsar Convention results in the overall consermatio
status of wetlands as a whole improving over tim@hprovement is the correct target by which tdge
the Convention’s effectiveness, rather than maariea of astatus qug since maintenance of the
ecological character of wetlands relates to a lemgy context that includes the situation descriietthe
preamble to the Convention as “the progressivecantiment on and loss of wetlands”).

424. The Indicator A(ii) question also requires an exsation of which aspects of “effective
implementation of the Convention” may have causeddbserved result (i.e., the relationship between
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the “wetland outcome” and a given “Ramsar inpu$’ dascribed above; but this aspect, although dentra
to the Ramsar process, is for the most part nateaddd here, since the present report focuseaorthye
status and trends of the wetlands themselvestlie;outcome” part of the equation). One exceptmn
this, simply to illustrate the role of responsei@wt in contributing to wetland status, is the mfation
briefly discussed below.

425. There would be several ways in which one coulddialdefine a qualitative measure of the
overall conservation status of wetlands. The prjnmeasure chosen for the Ramsar process is “rdduce
need to address adverse change in the ecologiaeatkr of wetlands”. (Including the word “reduted
in the definition makes it a measure of effectivenim relation to the stated objective, rather thiarply

a free-standing measure of need). A positive treodld represent an overall improvement in the
ecological condition of wetlands and in conservatictions, and a reduction in pressures. The ahose
measure in principle covers all three of these elds) although the balance of emphasis betweenithem
the data is not known.

426. The method for generating this information wasdk Ramsar Contracting Party governments to
answer a standard question on the subject in thieMN& Reports they submit to the COP, beginnintpwi
the reports for COP10 in 2008.

427. The COP10 National Report questionnaire askeddlf@xfing two-part question:

. “1.1.3 Does your country have information abowt $tatus and trends of the ecological character of
wetlands (Ramsar sites and/or wetlands generally)?

(if “Yes”, please indicate in Additional implemetitan information below, from where or from
whom this information can be accessed)

. “1.1.4 If the answer is “Yes” in 1.1.3, does thiformation indicate that the need to address asver
change in the ecological character of wetland®ig greater, the same, or less than in the previous
triennium, for:

- Ramsar sites
- wetlands generally.”

(The parts of these questions that refer to Rasites are relevant to Indicator B, and are theeefmt
considered further in the analysis of Indicator)A{vhich concentrates on answers to question h)1.4

428. A total of 141 Parties submitted COP10 reports @t possible maximum of 158), and of these,
123 answered “yes” or “for some sites” to quesfiah3 and were therefore in principle able to giome
answer to question 1.1.4b (in practice only 91 st plus a further 6 who unexpectedly did so even
though they had answered “no” to 1.1.3: only theekbonses have been used in the Ramsar Sectetariat
analysis). The global total results were as folomnd are shown i&rror! Reference source not
found.:

Number of Parties reporting that the need to address adverse change in the
ecological character of wetlands in 2005-2008 was:

- greater than in the previous triennium: 46 (51%)
- the same as in the previous triennium: 42 (46%)
- less than in the previous triennium: 3 (3%)
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Figure 11: Proportions of respondents to Ramsaomat report question 1.1.4b indicating degree of

perceived need to address adverse change in weattmidgical character in 2005-2008 compared with
2002-2005.

429. The story this tells is that the overall need tdrads adverse change in the ecological character of
wetlands was in 2005-2008 nearly everywhere at tbassame, and in a majority of responding coastri

greater, than in the 2002-2005 triennium - in otiverds a net deterioration in wetland conservation
status.

430. For making comparisons in future between one rempperiod and another, and between regions
within one reporting period, Ramsar indicator répaxill present this information in the form of an
index. To generate this, scores have been assigndte “less/same/more” responses, and the index
expresses the total scores as a proportion of ltberdtical maximum possible total (the theoretical
maximum would refer to a position where 100% ofthoountries answering “yes” or “for some sites” to

guestion 1.1.3 answered “less” to question 1.1.48kores were assigned to the 1.1.4b responses as
follows:

“greater” =score 0
“the same” =score 1
“less” = score 2

(“no response” results excluded).

431. The theoretical maximum total score from the 9%&veht respondents in the COP10 dataset is
(91x2) = 182. The actual total score from thoserédpondents was: (3x2) + (42x1) + (46x0) = 48,
which as a proportion of the possible maximum giamsIindicator A(ii) effectiveness index” for 2005-
2008 of 0.26 (where “perfect effectiveness”, ieeaf@ctly reduced need to address adverse chartge in
ecological character of wetlands, is always 1.0).

432. In future reporting cycles it will be possible, ffinothis baseline, to construct a finding that the
index of overall global effectiveness in the comaéipn of wetland status has either improved otided
(for example at the time of COP11, compared withttme of COP10). Since the index is itself adren

indicator (comparing one period to another), thipraach is directly relevant to assessments ofrpesg
in relation to the 2010 biodiversity target.

433. With the dataset that exists already from a si@@#P’s comparison of two triennia (2005-2008
vs 2002-2005 at COP10), it is possible to break dtiwenfigures to show geographical differences, for
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example between individual Parties, as in Figure di2ZRamsar regions, as in Table 5and Figure 13.
(When index scores based on reports to future G@Rdded to this, it will be possible to compareaar

in terms of changes over time too).

Muorepa Cno v swen

- Greater

Tre same

- Less

| Meneun gy o mtatun ot e stidus arck bends of Be ecologaal shatacle

Figure 12: Parties repofﬁng that the need to addaelverse change in the ecological character of
wetlands in general was greater, the same orne®805-2008 than in the previous triennium.
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Table 5:Wetland conservation status index: comparison between regions.
Number of Parties reporting that the need to addres s
adverse change in the ecological character of
wetlands in 2005-2008 was:
greater thaninthe the same as in the less than in the

previous triennium previous triennium previous triennium Index
Africa 16 10 2 0.25
Asia 8 7 1 0.28
Europe 11 18 0 0.31
Neotropics 8 5 0 0.19
North America 2 1 0 0.17
Oceania 1 1 0 0.25
Global 46 42 3 0.26
0.4
O Africa
A M Asia
0.3 1 OEurope
— — — O Neotropics
02 1+ | | | | MNorth America
O Oceania
0.1 ] — [ All regions
0
Europe Asia AfricaOcea Neotro NAm Glob

Figure 13:Wetland conservation status index, 2005-2008 vs 2002-2005: comparison between
Ramsar regions. (Vertical axis = overall index score per region

434. These comparisons should be interpreted with s@uagan, in light of the fact that the number of
countries per region varies considerably, and thmber of responses forming the basis of index
calculations in some region is small (e.g., 3 intNé&merica and 2 in Oceania).

435. That apart, the story these data tell is twofdikst, in three out of six Ramsar regions in 2005-
2008 (Africa, Neotropics, North America) a majoritfyParties perceived that the need to addresgsalve
change in the ecological character of wetlandsdnegal had increased compared with the previous
triennium. In Europe a majority of countries péved the need as unchanged, and in Asia and Oceania
the picture was more equivocal.

436. Second, scores for the index of overall effectigsnimn the conservation of wetland status are
above the global average in Europe and Asia, whéeNeotropics and North America score least. (Any
individual country’s result, of course, may diffeom the trend for their region).
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437. In summary for Indicator A(ii), (and bearing in mithat although it is already a trend indicator,
it will acquire an additional dimension when a gt cycle’s report data in 2012 allows comparisons
between trend periods), the 2008 findings suggesetadeterioration in the conservation status of
wetlands in general between 2005 and 2008. Regiifies, and in Europe the need to address problems
remained on average at the same level over thimder However, since these problems include
biodiversity declines, this implies that declinesitinued to the same degree; so even in this “begivn

the result amounts to a failure to record achievem@ the direction required for meeting the 2010
target.

438. Although the analysis of correlations with Ramsaplementation “inputs” is not a subject for
the present report, it may be noted in passingrémnt work by the STRP indicates that better allver
status of a country’s wetlands, as evaluated fioensame Indicator A(ii) dataset discussed heregagsp

to be associated with:

« having a National Wetland Policy/equivalent;

« applying Strategic Environmental Assessment prastic

e applying Ramsar's guidance on wetland restoration;

« implementing programmes for raising awareness aletland services;
« having greater financial resources; and

e providing opportunities for wetland site managairting.

439. Ramsar Indicator B, on “Trends in the status of Bamrsite ecological character - qualitative
assessment” take a comparable approach to that atsech above for Indicator A(ii), but is restrictied
designated Wetlands of International Importancer(&a sites). As well as producing findings for the
sub-set of wetlands that comprise the global ndtvedrRamsar sites in their own right, the analysis
Indicator B also allows an exploration of whethmmintry-by-country, status of Ramsar sites is ¢ated
with the status of wetlands more generally. As thork is still in progress at the time of writing,
Indicator B results are not presented in the ptesgort; but they will become available at a latate.

440. An example of a wetland status qualitative assessatea sub-global level is the one conducted
by the Ramsar Secretariat for the area coveretidwedWet (Mediterranean Wetland) Initiative (Stark
et al., 2004). This was based on 156 responsesrfog site, national and supranational perspesfit@

a questionnaire survey of experts closely assatiatth wetland sites or issues in the region. élith
not done on the same basis as that described darabor A(ii) above, some examples of the resulés a
included here since they shed additional lighttendtatus question.

441. The survey recorded expert judgements on the “otistate of health of wetlands” (involving
both status and trends) in categories of “good/awimg”, “good/stable”, “good/deteriorating”,
“poor/improving”, “poor/stable” and “poor/deteridiag”; and on the perceived change in the state of
health of wetlands from 1991 to 2004 in categoés‘'major improvement”, “improvement”, “no
significant change”, “deterioration”, and “seriodsterioration”. (The year 1991 was used because it
marked the holding of the Grado Conference on titeré of Mediterranean Wetlands, which was the
springboard for the development of the MedWet étiitie).

442. Results were analysed in terms of (a) current stgty) current trends, (c) change from 1991-
2004, and then a comparison between (b) and (@ymparisons were also made between southern
Mediterranean countries and northern Mediterrarmeamtries; and between inland wetlands and coastal
wetlands.

443. Concerning current status, 65% of responses casegothe current status of Mediterranean
wetlands overall as “good” and 35% as “poor” (ségufe 14). There was no significant difference
between results for the northern and southern pétte Basin. There was however a difference betw
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inland and coastal wetlands, with inland wetlaretgarded as having appreciably better status (slgowin
both more “good” scores and fewer “poor” scorestb@astal wetlands - see Figure 15).

ad
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.
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Figure 14: Summary of “current status” scores faxdiflerranean wetlands overall. (From Stark et al.,

2004).
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Figure 15:Comparison of “current status” scores for inland and coastal Mediterranean wetlands. (From
Stark et al., 2004).

444. The responses for current trends gave a worsergitihan for current status, dividing equally
between perceptions of trends that were “detefiayatind those that were “stable or improving” (g
16).
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Figure 16:Summary of “current trends” scores for Mediterranean wetlands overall. (From Stark et al.,

2004).
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445. Differences in current trends between northern sodthern countries were apparent, (even
though, as described above, there was little diffee in terms of current status) - more deterionathan
improvement was perceived in the north, and mogavement than deterioration in the south (Figure
17). There were also differences between inlamtcaastal situations, mainly in the southern caesgr
where more deteriorating trends were noted fortabasetlands than for inland wetlands.

B
o a0 —
@ 40
(u}
g 30
B 20 1
# 10 4
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improvement stable deterioration

Figure 17:Comparison of “current trends” scores for wetlands in northern (dark grey) and southern (light
grey) Mediterranean countries. (From Stark et al., 2004).

446. Concerning changes from 1991-2004, for the Meditezan basin as a whole there were roughly
equal proportions of responses recording improvesnamd deteriorations (see Figure 18). Note thiat t
does not mean the situation overall is stable: éans that there are both significant deteriorations
(needing attention) and significant improvements] & fact a minority (only one fifth) of responses
recorded situations perceived as stable.

447. Responses also indicate a worse trend in the drthe Mediterranean basin than in the south.
Deterioration was recorded for a significantly héglproportion of wetlands in the north (43% of negp
than in the south (21%), and for improvements threverse was found (36% in the north and 59% in the
south) (see Figure 19). This is consistent withfthdings for current trends discussed above.
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Figure 18:Summary of perceived changes from 1991-2004, for Mediterranean wetlands overall. (From
Stark et al., 2004).
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Figure 19:Comparison of perceived changes from 1991-2004 for wetlands in northern (dark grey) and
southern (light grey) Mediterranean countries. (From Stark et al., 2004).

448. Not so much difference was noted in respect of gharfrom 1991-2004 between inland and

coastal wetlands. There were some indicationsto§laer proportion of perceived improvements in the

status of inland wetlands, but the proportion ofcpived deteriorations was about the same for both
inland and coastal wetlands.

449. An overall comparison of the “current (2004) trehdsd “1991-2004 trends” is shown in Figure
20. The “deteriorating” proportion as judged f@02 is higher than as judged for the precedingek8s;
while the “improving” proportion is lower. This ggests a worsening over time of the status of
Mediterranean wetlands as a whole.
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Figure 20:Comparison of perceived trends in Mediterranean wetland status judged for 2004 (dark grey)
with trends judged for 1991-2004 (light grey). (From Stark et al., 2004).

2. Ramsar Indicator results: trends in waterbirdopdations

450. Ramsar effectiveness indicator F is entitled “Ollgrapulation trends of wetland taxa”, and in
the first instance, efforts under this heading hbeen directed primarily towards the sub-indicator
covering “Status and trends of waterbird biogeohi@populations”, and it is this sub-indicator thish

the present section refers. Attention will be giwe other taxa in due course, but in the meantime
waterbirds boast some of the most extensive oflalbal biodiversity datasets, with some good time-
series information as a basis for trend assessments
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451. No definitive list of species and subspecies carsid to be “waterbirds” for these purposes has
been adopted. Article 1.2 of the Ramsar Conventaxi however defines “waterfowl” as “birds
ecologically dependent on wetlands”, and subsequgidnce (Ramsar Convention, 1999-2008) equates
“waterfowl” to “waterbirds” and gives a list of l#axonomic orders which this definition “especially”
includes. For some geographic regions, BirdLifeednational has compiled lists of “wetland birds”,
defined as “any species for which a significantpomtion of its numbers uses wetland habitat for
breeding, feeding, roosting and/or moulting”, whéasetland habitat” is in turn interpreted by refece

to the Ramsar Convention’s Classification Systemfetland Type.

452. Many individual species and biogeographical poporet of species make use of both inland
wetlands and coastal or marine wetlands in theseoaf their life cycles and seasonal cycles, amtde
there is no easily rational basis on which to saifit overall list according to the two relevant CBD
thematic Programmes of Work. It should be notestetfore that the analyses below are based on data
that relate to inland waters and marine/coastahsins combined.

453. Waterbirds are widely regarded as useful indicatdrsvetland ecological status. Migratory
species in particular can be a basis for meashatsoffer integrated indicators of ecosystems alang
flyway; and the congregatory habits of many specigake their population numbers particularly
responsive to land management and other influences.

454. The primary data source is the long-running Intéomal Waterfowl Census (IWC), coordinated
by Wetlands International. Begun in 1967, it ncavers more than 100 countries, where around 2000
volunteers count millions of waterbirds each ydasedected sites during a fixed period in mid-Japua
Additional censuses take place in July in Africal amother parts of the southern hemisphere. Data

the counts are entered into the IWC database, whiapdated annually. Population data are puldishe
by Wetlands International in periodic “Waterbirdgetation Estimates” (WPE) publications (the latest
being the 4th edition, released in 2006, coverii§ 8pecies in 33 families) (Wetlands International,
2006), and are used by the Ramsar Convention, trevédtion on Migratory Species, the African-
Eurasian Migratory Waterbird Agreement, IUCN’s Redt assessments and the European Union’'s
Species Action Plans.

455. Most estimates in WPE are “best expert assessmeatter than being statistically generated, so
it is not possible to express confidence limitst@md information. For some taxa (ducks, geesansw
and shorebirds) and some regions (the Westernrietideand North America) however, the IWC does
have more statistically robust datasets. In aaglilitpopulations do not each have their status epdat
consistently from one period to the next, so faregle some estimates (and associated trend stamen
for a given population at the time of a given WRIblcation may simply be carried forward from the
previous publication, without being re-verified bgw field data (this is referred to further belovare

in analysis is therefore required.

456. Bearing these caveats in mind (and others mentidreddw), it is nonetheless possible to
generate fairly robust findings concerning the entitrends of populations, changes in these trénds
one period to another, and comparisons betweeerdiff taxonomic groups and different geographic
areas. On particular review has been undertakethefresults of the 3rd edition of the Waterbird
Population Estimates (WPE3); and current work & ¢hntext of the Ramsar effectiveness indicat@ F i
drawing further and more in-depth findings from ttegasets lying behind the 4th edition (WPE4). SEhe
analyses are each summarised in turn below.

457. A review of status and trends information basedMPPE3 (Wetlands International, 2002) and
some other sources was published in Davidson amdics(2006). WPE3 covers 762 populations of 33
waterbird families, but trend estimates were atdgldor only half of these populations, with covgza
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varying widely between taxa and regions/flyways] éew trend estimates being available for poputetio
in the Neotropics and Oceania in particular.

458. Nonetheless, based on the data available it wasijedo conclude that throughout the world,
considerably more waterbird populations were desingathan were increasing. Regional ratios were as
follows: in Oceania 3.8 times as many populatioesréasing as increasing; in Asia, 3.7 times as many
in Africa, 2.8 times; in the Neotropics, 2.2 timasd in North America, 1.1 times as many.

459. Concerning taxonomic groups, 48% of shorebird patphs with known trend were in decline,

in contrast to just 16% that were increasing (imaional Wader Study Group, 2003). For those in
Africa-Eurasia, three times as many populationsewdgcreasing as were increasing, and more were in
long-term decline than in long-term increase. Mosr the trend status of the majority of population
seemed not to have changed significantly over theguing 10-20 years. 54% of shorebird populations
in North America were in statistically significaot persistent decline with only 3% showing sigrafit
increases, and as many as 80% of populationssmréigion showed evidence of some degree of decline
(Morrison et al., 2001). Shorebird trend statustimer regions was less well known, having (attime

of WPE3) not been assessed since the 1980s.

460. Overall proportions of populations in decline faher waterbird groups showed a similarly

negative picture, including divers (67% of popuat of known trend decreasing), cranes (47%), rails
(50%), skimmers (60%), darters (71%), ibises amubspills (48%), storks (59%), and jacanas (50%).
Only gulls (18%), flamingos (18%) and cormorant8%®) appeared to have relatively low proportions in
decline; with other groups having intermediate poss.

461. More detailed analysis of the Africa-Eurasia regihiowed that some trends here were markedly
worse than the global average, for example 70%isfriegion’s rail populations and 61% of its crane
populations were decreasing. A preponderance dfngs was also seen in populations dependent on
certain flyways (such as the the Black Sea/Meditezan and West Asian/East African flyways), certain
areas (such as Africa in general but especialligigsmds, and West Asia/the Middle East), and cekay
migratory staging areas (notably the Wadden Sea).

462. Flyway-scale analyses of the Africa-Eurasia regioshorebirds (International Wader Study
Group 2003; Stroud et al., 2004, Stroud et al.6208veal a similar story. In this region overalimost
three times as many migratory wader populationsewdeclining as were increasing. In the Black
Sea/Mediterranean Flyway, 65% of populations amredesing, while in the West Asian/East African
Flyway the figure is 53% (see Figure 21). The Bdkntic Flyway is the “least bad” case, with 3¥o

its shorebird populations in decline. A comparisaith 1990s population trends indicated that more
populations were in long-term decline by 2002 tivene in long-term increase (8 compared to 3).

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document
Page 118

-~
v

o
(=]

33

N
o

% populations decreasing

&
& & ¢ &
v & o Gl
oe* b\\“ & o
< *0 é& b \O’b
ge& (}?' \S
&
0\'b

Figure 21:The status of wader populations on different flyways in the African-Western Eurasian region,
expressed as the percentage of biogeographic populations of known trend in decline. The status of
African resident populations is also shown. The number above each bar is the percentage of decreasing
populations in the flyway concerned. (From Davidson and Stroud (2006), using data in Wetlands
International (2002)).

463. A preliminary analysis for Anatidae (ducks, geesd awans) in the same region suggested that
declines were similarly widespread among these ggouOverall, 43% of the 121 African-Western
Eurasian Anatidae populations were decreasingevdtily 33% were increasing. Migratory ducks (44%
of populations decreasing, 31% increasing) and dislhe their non-migratory counterparts (45%
decreasing and only 14% increasing) showed a wpiskire than swans (25% decreasing, 75%
increasing) and migratory geese (23% decreasir¥,iBOreasing).

464. As mentioned above, 70% of the rail populations &tfb of the crane populations in the Africa-
Eurasia region were found to be in decline, wiufes for other groups coming in at 45% for teA@8o

for ibises and spoonbills and 40% for herons. Qmigbes and gulls (each with 9% of populations
decreasing) showed relatively low proportions ioligke.

465. Analyses of common characteristics of populatianglécline can help to point towards likely
sources of the problem, and hence to shape pe®ritir responses. For example, migratory shorebird
populations in decline in the Africa-Eurasia regincuded a preponderance of those breeding irtide
and semi-arid zones of western and central Asiatlamdvediterranean; those breeding in temperate wet
grasslands in Europe; and certain long-distanae;stap migrants using the coastal East Atlantiovialy
(Stroud et al., 2004).

466. Declines in the first of these groups have beekelin as for many other farmland birds in the
region, to agricultural intensification and wetlaiéhinage. For the second group, the most likeked

of change is also agricultural intensification, liiding drainage and water abstraction, coupled with
increasingly severe and prolonged droughts. Feldhg-distance migrants in the East Atlantic Flywa
deterioration of critically important spring stagiareas, (notably the Wadden Sea, resulting froscti
and indirect impacts of commercial shellfisherissdtrongly implicated (Davidson and Stroud, 2006).

467. Further insights may be gained by looking at thiterms of where in the Africa-Western Eurasia
region different populations spend their non-bregdieason; as shown for example in Figure 22. Of
populations which spend their non-breeding seaswwilywwithin Europe, 78% are in favourable status,
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compared with only 47% of those which depend oricafand just 29% depending on West Asia and the
Middle East. As might also be expected, those labjoms which are more widespread than others
(occurring in more than one of these sub-regiomaskeha relatively better status (56% of populations
favourable status). This pattern holds for sewdifédrent groups of waterbirds.
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Figure 22:The percentages of different waterbird “guilds” in favourable status (stable or increasing
populations) dependent on _different African-Western Eurasian sub-regions during the non-breeding
season. The category “widespread” represents populations occurring in_more than one sub-region.
“Fishing quild” includes divers, grebes, pelicans and cormorants; “wading bird quild” refers to herons,
storks, ibises, spoonbills and cranes. No status data are available for “fishing quild” populations in Africa.
(From Davidson and Stroud (2006), using data in Wetlands International (2002)).

468. The publication of the 4th edition of Waterbird Btgiion Estimates (WPE4) in 2006 has
allowed further assessments to be made. Birdliferhational has assembled selected case study
assessments of bird status and trends informadiath,has made these available on-line via its “Siate
the World’s Birds” websitehttp://www.biodiversityinfo.org/sowb/default.php?r=sowbhome ). One
such assessment relates to waterbird populatiodgrdased on analyses at the global, regionahtigou
taxonomic group and species level, with data ddrfvem WPE4 (Figure 23).

469. BirdLife’s analyses indicate that for the 1,200 ¥g§2of the world’s waterbird populations for
which reliable trend data are available, overatod@f these are in decline, with 17% increasing 4B
stable. The picture however varies regionally sndorst in Asia, where the proportion of all wiied
populations in decline is 59%. (Note that BirdIsfelelineation of the Asian region does not exactly
coincide with that used by the Ramsar Conventid@)me long-term country-level studies that aredcite
in the same assessment paint an even more drapizttice, for example a recent review of long-term
trends of shorebird populations in eastern Austredports that migratory populations have dropped b
79% over a 24-year period (Nebel et al., 2008).
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Figure 23\Waterbird population trends, in different regions. (From BirdLife International, on-line).

470. Some perspective of changes over time can be ghynemmparing the overall proportions of
waterbird populations for which favourable and uofarable trend assessments are given in each of the
four WPE publications issued since 1994 (see Figdrand Figure 25).
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Figure 24:Proportion of global waterbird populations in “favourable” status (stable or increasing). (Based
on the 4 successive Wetlands International WPE publications).
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Figure 25:Proportion of global waterbird populations in decreasing status. (Based on the 4 successive
Wetlands International WPE publications).

471. This appears to give a clear picture of overaledetation over the period concerned. Given
however that, as mentioned above, only some optimilations have trend assessments, and that others
are known to be being affected in recent times iggificant problems, the true situation may bel stil
worse than that portrayed above.

472. As also mentioned above, even where trends aren givaVPE, some of them are based on
population estimates which have been carried fawhom the previous period, without being
empirically re-assessed or updated by field daten fthe intervening years. The citing of thesedseim
association with particular publication dates, gkide other trends which represent genuinely
substantiated changes, may therefore give a spuingoression of stability in the populations comest.

473. The assessments which follow below, undertakeninvitile Ramsar Secretariat (N. Davidson)
and due to be published at a later date, addrese tissues in two ways. First, these analyseadacl
only those populations for which a WPE trend aseess$ exists for the period/s referred to. Second,
instead of using the published WPE figures, theedgiohg raw source data has been used, so that
estimates/trends can be assigned to the actuaiptmed to which the corresponding field-countsate)
rather than to dates of compilation. These analys@ncentrate just on the sub-set of waterbirds
belonging to the Charadrii (waders/shorebirds).

474. In the context of the 2010 biodiversity target, gthexpects a change in the rate of change, a first
analysis has examined those shorebird populatmmatiich two or more “genuine” (i.e. empirically-re
derived) trend assessments can be compared. Eawmth is classified as “increasing”, “stable” or
“decreasing”; so an improvement in trend (as opgpdeean improvement in gross population) would be
where, for example, “decreasing” for one time-perise followed by “stable “ or “increasing” for a
subsequent period. “Decreasing” followed by “dasieg” represents no change in trend, even though
the population it refers to will have been beconpnggressively smaller.

475. For shorebirds, the proportion of populations il has, overall, grown progressively since
the early 1980s. This can be examined furtheelation to given bands of years, allocating tretods
bands according to the time-period to which thdgrre Doing this reveals for example that in thdyea
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1980s a majority (62.5%) of assessed populations we “favourable” status (increasing or stable
trends), but by the mid 2000s a majority (51.7%jdenia “unfavourable” status (declining trend).

476. To give an illustration of a 2010-relevant calcigat shorebird trends were allocated to the three
periods “early-mid 1980s”, “early-mid 1990s” andatl/-mid 2000s”, which then allows results to be
plotted as two points on a graph representindi@)rate of change from the first period to the sd¢cand

(i) the rate of change from the second periochthird. The two points can then be comparecé s
whether there has been an improvement in the rahange. (NB “rate” in this sense refers to
proportions per time-period, rather than rapidity).

477. For shorebird population declines, each of the paimts was calculated as the percentage rate of
change per year, observed at that time, in the [p@euPhproportion?] of assessed populations showing a
decreasing trend. This is shown in Figure 26, taiso includes a comparison with the result thatla/

be expected if the 2010 target were being met.e (alhget expects a “significant” reduction in tagerof
loss, and since “significance” in this context et been defined, several “expected” result-lines a
shown, representing a selection of different pasmgmreductions in loss-rate).

earhly/mid 1980s to early/mid-1990s early/mid-1990s to early/mid-2000s

-0.2 1

04

% annual rate of no of declining populations

-0.6

1 —+—Obsened decline
—m—to change infate of decline
5% reduction in rate of decline

0% reduction in rate of decline

#—30% reduction in rate of decline

-1.2

Figure 26:Change in rates of decline of shorebirds (expressed as annual percentage rates of change in
the populations in decline) compared to the result that would be expected if the 2010 target were being
met. (Source: N Davidson, Ramsar Convention Secretariat).

478. The story these data tell is that the observed @nmercentage rate of change in the shorebird
populations in decline has more than doubled ienmegears - from an additional 0.40% of populations
per year to an additional 1.02% of populationsygar. In other words, at the population level,rebad
status is now (early-mid 1990s to early-mid 2008sbderiorating at a rate 2.55 times greater than the
earlier rate of deterioration (between the earl§d9and the mid-1990s). Put yet another way, ivore
populations have been losing their “favourableustastable or increasing population trend) at mnuzl
percentage rate over 2.5 times greater in recemtsyian before. In respect of the 2010 targéd, th
indicates that not only is the rate of loss of biedsity in the case of shorebirds not reducing, dsuthe
contrary it has more than doubled over the lastelds.
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479. As discussed above, conversion of results to irsdexes allows enhanced comparability between
time-periods, geographical areas or other datasetas To apply this to the shorebird trend datdexn
scores were assigned to the trend categories diathatscore of O represented a decreasing trend, 1
represented a stable trend and 2 represented r@asireg trend. Then in a similar way to that déscr

for Indicator A(ii) the index for a given set of padations in a given time-period was calculatedhas
ratio of the actual average score per populatiothéotheoretical maximum possible average score per
population (which is 1.0, i.e. the average if alipplations were increasing over the time-period
concerned).

480. The picture obtained from this will obviously dedeon which populations are included in the
analysis, and it may also vary according to thedign of time-periods for comparisons. One pgeta
of it is given in Figure 27 which uses all shordbpopulations globally for which at least one trend
assessment has been made at some point betweaeidthi®80s and the present.

0.5

04 \

population status index

03 -‘\

0.2

earty-mid micklate early-mid mid-late early-mid
1980s n=24 1980s N=100 1990s N=47 1990s =164 2000s N=68

Figure 27:Change in overall shorebird population trend index scores since the mid-1980s.

481. The story these data tell is that the global oVgsapulation trend status of shorebirds was
already poor (index of 0.42) in the early-mid 198@se first period for which IWC-based trend
assessments are available); and that the ovetadltisin has deteriorated further since then, witl t

global index dropping to 0.27 by the mid-2000s.

482. The apparent improvement between the mid-late 18&dsthe early-mid 1990s appears at first
sight to be at odds with the picture of progressigatinuous overall decline throughout the perioat t
was presented earlier above (from the non-inderdamalysis). In each time-period, however, the
number of populations for which trend assessmawstsiaailable varies widely (from 24 to 164), and th
taxonomic and geographical composition of the liftshese populations is not the same in each time-
period either; so there is not complete compatgbili

483. In the early-mid 1990s, the majority of the avdiatsend figures relate to just two categories of
populations, namely endemics, mostly in sub-SahAfana (accounting for 20 out of the 47 available
trend figures), and populations in the Americas ¢1%he 47 trends). Since the populations in hafth
these categories at the time had on average Isédtess than the average for other groups/areastedse
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in the world (see separate analysis further belthgy have skewed the results to make the situation
the mid-1990s period appear better than it should.

484. Similarly, the number of trends assessed for thiy-esd 1980s period is small, and most of
them (18 of the 24 assessments) relate to the Aksttic Flyway, with the rest relating to the Blac
Sea/Mediterranean flyway. In both of these flywags, shorebird populations on average had better
status than elsewhere. This may make the picfyvea better than it should in terms of shoreltatis

in the early part of the period, while at the sdimme making it appear worse than it should in teaithe
steepness of the overall trend-line. (Removindy lodtthe potentially anomalous data-sets from tioex
analysis however actually has little effect on fiagtern as a whole, as can be seen from Figuran@8 a
Figure 29.

485. Notwithstanding this, if it were felt necessarygenerate a potentially more robust result, one
way of doing so would be to look only at those #imepopulations which have featured repeatedly in
trend assessments, i.e., in two or more time-perfsd that comparisons between the time-periodsdwvou
be of “like with like”). Only in the East Atlantiiyway are there sufficient data of this kind twk at
trends since the 1980s for a consistent set ofdahge populations: this has no been done hereohid ¢
be explored separately.

486. The results above are based on one method of atifayla trend index. Alternative approaches
are possible. For example it could be done asadbédfifavourable status index", reflecting the pndipn

of the total assessed population trends that assetl as either “stable” or “increasing” (or coseér a
“global index of concern”, based on the proportadrirends classed as “decreasing”). A third apginoa
could be to calculate the ratios of increasingdssto decreasing trends (i.e., excluding the stabtels).
Figure 28 illustrates the overall trend lines proetll by each of these methods, alongside the line
produced by the global population status indexaalyediscussed above. (The time-axis has been
simplified by condensing the five assessment periotb three decadal evaluation points).
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Figure 28:Global trends in shorebird populations, shown according to three alternative index methods.
(The differences in _index scores within each decade should be ignored, since each index is derived
differently and the purpose here is to see the trend-lines that each one produces over the three-decade

period)

487. This can also be presented with the exclusion efpibtentially anomalous assessment periods
discussed above (early-mid 1980s and early-mid §9%Md the resulting alternative outcome is shiown
Figure 29.
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Figure 29: Global trends in shorebird populatioheven according to three alternative index methods,
with assessments for early-mid 1980s and earlyd@8Ds excluded from the analysis.

488. The two additional indices presented in these Egwhow that (i) less than half of the assessed
shorebird populations are now in favourable statuspared with over 60% in the mid-late 1980s, the
steepest status decline having occurred betweemithdate 1980s and the mid-late 1990s; and (& th
overall ratio of increasing population trends ter@asing trends dropped sharply after the mid-1990s

489. The differing pictures brought out by these varionsthods of calculation and presentation
reinforce the value of examining trends in severays, rather than relying on a single choice ofyamia
method; even when a single headline indicator eas lagreed as the best way of framing the question.

490. It seems clear nonetheless that the basic stodybplall the approaches presented above is in
principle the same: that the overall status of shiod populations shows a considerable and progeess
decline since the 1980s, when they were alreadyeirerally poor status. Nearly all of the calculati
methods used show worse rates of trend statusiatetérn in more recent times compared to earlier
times.

491. Trend comparisons based on index scores can keddlathe 2010 target expectations in the
same way as was shown above with the non-indexdleta - see Figure 30.
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Figure 30:0verall shorebird population status index results for trend differences between early-mid 1980s
and early-mid 1990s (data-point on left) and between early-mid 1990s and early-mid 2000s (data-point on
right), compared to the result that would be expected if the 2010 target were being met. (As in the earlier
example, several “expected” result-lines are shown, representing a selection of different percentage
reductions in loss-rate).

Annual rate of change: Population status index

-0.007

492. The story these data tell is that the global pdmrastatus index for shorebirds has declined
since the mid-late 1980s; and the latest rate ofirdeis 2.64 times greater than the previous (tite
decline index has increased by 0.0066 per yeathfoperiod from the early-mid 1990s to the earlg-mi
2000s, compared with an increase of 0.0025 perfgedine period from the early-mid 1980s to thdyear

mid 1990s). This is similar to the findings frometnon-index-based assessment method described
earlier, where the trend was found to be worseovay the same period by a factor of 2.55. Again, i
respect of the 2010 target, this indicates thatamby is the rate of loss of biodiversity in theseaof
shorebirds not reducing, but on the contrary ittnase than doubled over the last 10 years.

493. Further insights may be gained by disaggregatirey dtobal dataset to compare particular
groupings of populations, such as those relatingptecific flyways, as already referred to abovéhe T
global average and index results given above ptessrirends, which may be composed of a range of
contrasting individual trends. Strong positive aregjative underlying stories could in theory baéaoat

to produce a net indicator finding of stability, @vhin fact none of the constituent populationsnisi
stable status. Hence it is important to look alten subdivisions too, where possible.
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Figure 31: Shorebird population status index scdfes trends from the mid-1990s to mid 2000s),
disaggregated by flyway and endemic groupings.

494. As with the WPE3-based picture presented earliewvabthese data confirm that appreciable
differences in indexed trends exist between shatgimpulations in different geographical areas Fég
31). In relation to flyways, trend status is pautarly poor on flyways across Asia/Australasia and
especially on the Central/South Asia and East Asisttalasia Flyways. Status is best on the East
Atlantic and Black Sea/Mediterranean Flyways, altffoeven here it is not high, with index scorel sti
below 0.4. The status of endemic shorebirds isenfavourable than the status of migratory flyway
populations.

495. Although the number of trend assessments avail@ilearlier time-periods in some cases is
relatively small, it is nonetheless possible to pame changes in trend status over time for these sa
disaggregated population-groups, as in Figure 32.
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Figure 32:Change over time in shorebird population status index scores, disaggregated by flyway and
endemic groupings.

496. The story these data tell is that deterioratioshinrebird trend status has been occurring within
each of a number of different flyways and regiorfstlee world. The situation in the Black
Sea/Mediterranean Flyway has switched over the2@stears from a deterioration to an improvement,
with the reverse happening in the East Atlantiovély. It appears that slight improvements have wedu

in recent times also in respect of the Central fltaand West-Asia/East Africa and South American
endemics. Given the small sample sizes in somescesee is heeded in interpreting these resultsthigu
main patterns seem reasonably clear.

497. In due course it will be desirable to examine digagations of other kinds, for example to
compare trends in common/widespread species witisetin geographically or ecologically more
restricted species. The scope of analyses focdnali F will also widen further when it becomesgiole

in future to generate equivalent trend data foreotaterbird taxa beyond shorebirds, and for other
biodiversity beyond waterbirds.

498. In the European region, waterbird population trémdicators are included in the SEBI2010
indicator initiative, which aims to coordinate indtor work in Europe related to the 2010 biodiugrsi
target (and has been referred to above).

499. As part of this, the Pan-European Common Bird Mwritiy Scheme (PECBMS) has published
breeding population trends and indices for 135iggeaf common birds in 20 countries, on the welxsite
the European Bird Census Coungilww.ebcc.info ). The trends and indices published in the most
recent (4th) update (2008) cover the years 198®,28l€hough data going back to the 1960s are dlaila
from some of the countries.

500. Individual national species indices are producedahwpually operated national breeding bird
census schemes, moderated by a software packagk atliws for missing counts in the time series and
expresses standard errors. The national indi@svaighted by estimates of national populationssize
when they are combined into supranational inditeesyflow for the different proportions they eachdco
of the European total.
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501. In line with adopted continental biodiversity indiors, aggregated indices have been produced
for groups of species (each one weighted equadigdcated with farmland and with forests, but ds ye
there is no programme for doing this in respectvetland/inland waters species. In the meantime
however the trends for individual waterbird speaiaa be examined. Two examples are shown below,
for common snipe and grey heron (Figure 33 andrEid4). In the case of the declining example,
numbers of snipe went down by 36% from 1980-20G6&n16% from 1990-2006: so in relation to that
particular baseline year there has been a reduictitite rate of decline, although there is of cewssll a
significantly reducing trend overall.

Gallinago gallinago
1404

120
100 1
a0 ]
60
40

20+

G 1
1980 1985 1980 1995 2000 2005

Source of the data: EBCC-REPE-BirdlLife Statistics Netherlands
Figure 33:Trends in populations of breeding common snipe (Gallinago gallinago) in Europe, relative to
100% baseline of 1980. (From Pan-European Common Bird Monitoring Scheme, on-line).
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Figure 34:Trends in populations of breeding grey heron (Ardea cinerea) in Europe, relative to 100%
baseline of 1980. (From Pan-European Common Bird Monitoring Scheme, on-line).

3. Ramsar Indicator results: water quality

502. Water quality indicates both major direct threatsthte sustainability of inland waters and the
effects of unsustainable activities from beyondséhecosystems. It is another facet of the fadtttiea
functioning and integrity of inland waters is arcelent indicator of the status of terrestrial gmbsms
more broadly. In addition, as mentioned furthdole water quality in general is directly correlct®
inland waters biological diversity.

503. After a review of numerous options by the STRP, Bamindicator C was defined as two sub-
indicators addressing selected aspects of the,isséme (i) “trends in dissolved nitrate (or nitrage
concentration”, and (ii) “trends in Biological Oxgng Demand (BOD)”. The first of these aims to reifle
changes over time (once differences between waidy type and seasons have been taken into account)
in both pollution and trophic attributes of inlaméter ecosystems. Measurements from individuatsit
reflect influences from their wider area (e.g. ptidin in the catchment from fertiliser run-off). OB
indicates levels of organic matter inputs, for epirom effluent.

504. As defined, these sub-indicators can be operatethtadnal level or below, in the many cases
where relevant parameters are part of existingmeatality monitoring programmes. At global levide
CBD has provisionally defined an indicator areacewning “biological oxygen demand (BOD), nitrates
and sediments/turbidity” (COP Decision VIII/15) hd Biodiversity Indicators Partnership (BIP) inahsd
“water quality” in its list of indicators, and hadentified the UNEP-GEMS/Water Programme as the
principal data provider for this.

505. The Ramsar Secretariat/STRP Indicators Working @ran the context of the Convention’s
participation in the BIP (as an end-user, as welhaco-designer), has worked on the basis that data
collated as part of the BIP programme would pojpuRamsar indicator C. While UNEP-GEMS/Water
has collated data on dissolved nitrogen and oxyiyéras also gone further and developed specifidal

the BIP process a “Water Quality Index for Biodsity” (WQIB), which incorporates additional
parameters that have relevance for the statusodfvarsity.

506. Consequently, notwithstanding the original reswictof the Ramsar indicator definition to BOD
and nitrogen/nitrates, the approach to be takenindikely to feature this broader index in additiar
instead. The information below is therefore laydesed on the principal report provided to dateBi®
by UNEP-GEMS/Water (Carr and Rickwood, 2008).
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507. The UNEP-GEMS/Water Programme maintains the onbbal database of water quality for
inland waters, based on sampling from over 3,20fase and ground-water monitoring stations around
the world and made available online through GEM&téttp://www.gemstat.org/ . The results do not
relate the location of monitoring stations to tbedtion of wetland systems (although they have been
related to freshwater ecoregions - see below), fandpplication of the data to questions of Ramsar
Convention effectiveness this would be a desiréiliiere development. Nonetheless, water quality in
general is directly correlated to inland waterddmaal diversity (a degradation of water qualigncbe
expected to result in a loss of biodiversity), heits inclusion in 2010 indicators. Carr and Rioka
discuss this correlation further in their repog tiae basis for their development of the WQIB.

508. The index is composed from data on the followingap@eters:

« Dissolved Oxygen
«  Electrical Conductivity

. pH
e Temperature
¢ Nitrogen

e Phosphorus

509. In addition to being well correlated with biodivitys these parameters were chosen because they
are good indicators of specific issues of globlwance (eutrophication, nutrient pollution, adichtion,
salinisation and climate change). Biological Oxydeemand (BOD, also referred to as Biochemical
Oxygen Demand), which was identified as an intermedponent of Ramsar indicator C, is not included
in the index (absolute Dissolved Oxygen levelsumed instead), since many countries no longer monit
BOD and in some regions there is no good basisa$sessing trends after 2000. Earlier BOD trend
information is however referred to in the presaution below, following discussion of the WQIB.

510. The Water Quality Index for Biodiversity is a prmity-to-target index, computed on a
monitoring station by monitoring station basis gsmeasurements of the parameters listed above. The
reference target for each of the parameters is slwwable 6.

Table 6:Summary of targets defined by UNEP GEMS/Water for parameters included in the Water Quality
Index for Biodiversity. (From Carr and Rickwood, 2008).

Parameter Target Details
Dissolved oxygen 6 mg/| DO must not be less than target when
average water temperatures are > 20 °C
9.5 mg/l DO must not be less than target when
' average water temperatures are < 20 °C
pH 6.5—85 pH must fall within target range
Conductivity 500 pS/cm Conductivity must not exceed target
Total Nitrogen 1 mg/l Total nitrogen must not exceed target
Total Phosphorus 0.05 mg/l Total phosphorus must not exceed target

Temperature must not exceed modeled

Temperature (Latitude dependent) temperature for the given latitude

511. A WRQIB score of 100 indicates that targets foradlthe parameters measured at a given station
in a given year were met. Increasing distance anay a perfect score indicates progressively worse
water quality.
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512. Results shown by Carr and Rickwood are based otakdf 73,657 records from 88 countries in
each of the world’s continents (except Antarctiag),to and including 2007. While the average time
span and number of years of data for the entiressiE years, some stations have as many as 55 gkar
data, spanning time periods of up to 74 years. Guegall average WQIB score was 83.3, and Table 7
shows this broken down for the different parameters

Table 7:Overall distance-to-target scores making up the WQIB. (From Carr and Rickwood, 2008)

Parameter Mean WQIB score % of records failing No of records
to meet target
Conductivity 91.6 13.6 23,995
Nitrogen 76.4 61.3 65,874
Oxygen 85.6 311 53,184
pH 92.3 12.2 54,327
Phosphorus 81.1 59.7 64,520
Temperature 85.0 31.2 7,921

513. The Carr and Rickwood report shows trends over timgverage WQIB scores for each region -
see Figure 35. Statistical analysis is also pledi Scores have generally increased in Asia aedhi®a
and decreased in the Americas and Europe, whilerwptality in Africa has been more variable over
time, although tending to score generally towahgsgoor end of the scale.

514. Greater declines in water quality over time implpwement away from the 2010 target of
reducing rates of biodiversity loss. Although wageality in Europe and the Americas has declimed i
recent decades, the rate of decline has slowed auio that of the late 1960s and 1970s (whilke sti
being a decline, so implying the same directiorihef biodiversity trend). In Asia and Oceania o@a th
other hand there seems to be some evidence of anfuavement.

Americas Europe
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0 - Pl = il =
Poor
0 T T T 0 T T T 0 T T T
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waiB
wais

1930 19;:!) 197‘0 19-!]3 2010 1930 1E!Ii] 197'0 15‘1] M0
Figure 35:Mean Water Quality Index for Biodiversity (WQIB) scores by geographic region and vyear.
Black lines are trends when all monitoring stations are included. Red lines are trends when only stations
that have been monitored recently (since 2002), reqularly (at least 5 years of monitoring data), and over a
long time period (minimum of 10 year time span between beginning and end of monitoring record) are
included. Dashed lines correspond to the water quality classifications described further below. (From
Carr and Rickwood, 2008)
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515. To aid interpretation, WQIB scores were dividedoidasses of “excellent” (WQIB = 100),
“good” (95< WQIB < 100), “fair’ (90< WQIB < 95), “marginal” (75 WQIB < 90) and “poor” (WQIB

< 75). Consistent with the findings described ahogeneral declines in the percentage of stations
classified as “excellent” or “good” were detectallehe Americas and Europe dating back to the §970
and 1980s, while the reverse was found in Asia@oglnia. Patterns in Africa have been more vaiabl
but it appears that water quality has been deditiiere, with fewer river and lake monitoring siat
showing results in the “excellent” or “good” cateigs in recent years (see Figure 36).
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Figure 36:Percentage of “excellent-good”, “fair-marginal”_and “poor” WQIB scores by region and year.
Black lines represent the number of monitoring stations reporting in_each year. (From Carr_and
Rickwood, 2008)

516. To quantify trends further in relation to the 20thbget, recently monitored stations with long
water quality time series were examined for staligrstation trends in WQIB scores over time. With
this analysis method, approximately twice as mamgiterm stations showed improvements (2,152) as
those showing deteriorations (1,040).

517. This latter result is strongly driven by resultsrfr Europe, where WQIB scores increased at more
than twice as many long-term stations as those avlleey decreased, contrasting with the picture
obtained by the first method of calculation dessitabove. In Oceania the number of stations with
increasing and decreasing scores is approximdielgame, which again contrasts with the resultseabo
Findings for Africa and the Americas (majority ofasons declining) and Asia (small majority
improving) are more consistent with those preseatexnve.

518. These discrepancies are believed to be due toittewariability that can occur in the number of
stations reporting in a given period in each regidor example in Europe the number rose from under
100 in the mid 1980s to over 4,000 in the mid-20Q8se black lines in Figure 36). In fact averagiex
scores have been found to be significantly affettedhe number of stations involved (and even more
confusingly, the effect has been positive in Ocgaiisia and Africa but negative in Europe and the
Americas).
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519. This effect however reduces substantially or disapp at finer geographical scales; hence it may
be more meaningful to express results at such scalgne convenient framework for doing so is the
system of “Freshwater Ecoregions of the World” (M which has been delineated on a basis of
natural freshwater communities, species (partibufesh) and ecological parameters (Abell et ab0&).

520. Water quality monitoring stations for which a WQW&as computed fall within 183 of the 426
defined freshwater ecoregions. Results from orangke, the Southern Temperate Highveld ecoregion
in South Africa, are shown in Figure 37. Overdile proportion of stations in this ecoregion whose
scores fall within the respective water qualitysskes has been variable since 1990; but over thévas
years there has been a steady increase in the nahbtations classed as “excellent-good” and,aip t
2006, a steady drop in the number stations claase€@oor”. This would suggest that water quality i
this ecoregion is improving.
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Figure 37:WOQIB scores for the South African Southern Temperate Highveld freshwater ecoregion. Bars
are the percentage of “excellent-good”, “fair-marginal” and “poor” scores for each year. The black line
represents the number of monitoring stations reporting in each year. (From Carr and Rickwood, 2008)

521. Within ecoregions, the index trends can also bevehor individual areas, such as sections of a
particular river (see e.g. Figure 38 for the VaaleR); and data for an individual parameter conttiig

to the index can be can be disaggregated and deliatiéne target for that parameter (see e.g. Figare
for nitrogen in the Vaal River).
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Figure 38\WOQIB scores for the Vaal River, South Africa. (From Carr and Rickwood, 2008)
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Figure 39:Nitrogen levels in the Vaal River, South Africa (mg/l). The black line indicates the water guality
target. (From Carr and Rickwood, 2008)

522. Concerning nitrogen, the Global Biodiversity Outo®d (CBD Secretariat, 2006) mentions that
“inorganic nitrogen pollution of inland waterwayashmore than doubled since 1960 and has increased
tenfold in many industrial parts of the world”. Nource is given for this, but it is likely thatdbmes
from UNEP-GEMS/Water. GBOZ2 gives no further infation on nitrogen, and nothing is included on
nitrate water pollution.

523. The GBO presents some data on Biological Oxygen dae{BOD), derived from 528 UNEP-
GEMS/Water stations in 51 countries over three desaup to 2005. As mentioned above however,
many countries no longer monitor this indicator &msome regions there is no good basis for asgess
trends after 2000.

524. Nonetheless, on the basis of the data availabée GBO reported that while water quality as
measured by BOD has improved since the 1980s imdeyurNorth America, Latin America and the
Caribbean, it has deteriorated over the same pariférica and in the Asia-Pacific region (Figur@.4in
Europe and Africa in the 1980s and 1990s, mean ROMfrentrations typical of moderately polluted
waters (~ 5-7 mg/l) were documented, and then Eaaopivers appear to have improved to levels typica
of light pollution (~ 3-4 mg/l) after 2000. BOD weentrations typical of unpolluted waters (~ 2 g/l
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were documented in North America and in the AsieiiRaregion in the 1990s and in Latin America and
the Caribbean after 2000. Very high mean BOD comatgons in Latin America and the Caribbean in
the 1990s reflect values observed at several statizat were near pollution point sources, and kwhic
were not monitored after 2000.
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Figure 40:Status and trends in Biological Oxygen Demand (BOD) of major rivers in five regions, 1980—
2005. (From CBD Secretariat, 2006, using data from UNEP-GEMS/Water).

525. The European Environment Agency monitors annualames water quality conditions in the
European region, based on data submitted by EU Me@tates from monitoring stations covering over
5,000 rivers, lakes and groundwater sites, and kitiords dating from as far back as the 1930s ¢frou
to the present.

526. The EEA’s core set of indicators, referred to abaveludes CSI 020, “Nutrients in freshwater”,
which tracks levels of nitrate, orthophosphate anthl phosphorus in different inland waters.
Assessments have been published in European Coiom{2008) and most recently (January 2009) on-
line athttp://themes.eea.europa.eu/IMS/CSI (Figure 41).

527. These assessments show that average nitrate caimenin European rivers has decreased by
approximately 10% since 1998, from 2.8 to 2.5 mfj Mfround 35% of monitoring stations on rivers
showed a statistically significant decreasing treativeen 1992 and 2005 (3% showed an increase&. Th
overall trend reflects the effect of measures tluce agricultural inputs of nitrate.

528. Nitrate levels in lakes are in general much loviantin rivers, but here too there has been a 15%
reduction in the average concentration, and asfitatily significant decrease at 38% of lake maiiigp
stations (4% showed an increase). The overaltitieihought to be partly due to lower nitrogendes
emissions to air.
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Source: Waterbase Version 6
Note

Concentrations are expressed as annual mean concentrations for groundwater, and station weighted mean of annual mean
concentrations for rivers and lakes. Only stations with time series consisting of minimum seven years are included. The number
of stations included per country is given in parenﬂ'uesis.5

Figure 41:Concentrations of nitrate in European rivers and lakes, 1992-2005. (From European
Commission, 2008).

529. Nitrate concentrations in inland surface watery \mtween sub-regional groupings of countries,
particularly in the case of rivers. Countries witle greatest agricultural land use and highestilptipn
densities (such as Belgium, Denmark and the Unikdgdom) generally had higher nitrate
concentrations in rivers and lakes than those il lowest proportion of agricultural area and
population density (such as Estonia, Norway, Fithlasnd Sweden). The average concentrations in
western European rivers as a whole were doublesthosastern Europe, with rivers in the north & th
region having the lowest levels. Since the mid@s99iver nitrate concentrations have reduced b%o11

8 % and 6 % in the western, northern and eastemtides respectively (Figure 42).
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Figure 42: Nitrate concentrations in rivers between 1990 and 2005 in different regions of Europe.
Only stations with a minimum data time series of seven years are included. Data are from:
Eastern Europe = the countries BG, CZ, EE; HU; LV, LT, PL, SI, SK; Northern Europe = the
countries Fl, SE, NO; Western Europe = the countries AT, BE, DE, DK, B8, LU, NL (From
EEA website).

530. Nitrate concentrations in Europe's groundwatersegmed in the first half of 1990s and have then
remained relatively constant, as a whole (Figure #8is overall picture is however made up of where
there was a statistically significant decreasiegdrsituations (32 % of groundwater sites for whiwdre
were available data), and others where there wascagase (11%).

531. Again the results vary between sub-regional graygiof countries. Concentrations of nitrate in
groundwater in the different European countriesegally reflect the relative importance and intensit
agricultural activities above the groundwater bedieWestern and eastern European countries had
relatively high nitrate concentration in groundwatmmpared to northern countries. 19 of the 31
countries with available information for 2005 hadundwater sites exceeding the parametric value (EU
Drinking Water Directive 98/83/EC) of 50 mg/l NO3.
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Figure 43:Nitrate concentrations in groundwater between 1992 and 2005 in different regions of
Europe. Only stations with a minimum data time series of seven years are included. Data are
from: Eastern Europe: BG, EE, HU, LT, LV, PL, SK; Northern Europe: FI, NO, SE; Western
Europe: AT, BE, DE, DK, GB, IE, LI, NL(From EEA wslte).

532. Phosphorus concentrations in European rivers &b lhave generally decreased during the last
14 years, reflecting the general improvement inteyaater treatment and reduced phosphate content of
detergents over this period (Figure 44). The ay@@ncentrations of orthophosphate in Europeangiv
halved over the past 14 years. In many riversetaction started in the 1980s.

533. During the past few decades there has also besadaa) reduction in phosphorus concentrations
in many European lakes (Figure 44). As treatméntrban wastewater has improved and many waste
water outlets have been diverted away from lakeesphorus pollution from point sources is gradually
becoming less important. Agricultural sources bbgphorus are still important and need increased
attention. The improvements in some lakes haveergdiy been relatively slow despite the pollution
abatement measures taken. This is at least ftiyuse of internal phosphorus loading from phassho
stored in the lake sediments and because the e¢ensysan be resistant to improvement and thereby
remains in a poor state. Such problems may caltdstoration measures, particularly in shallonwekak
(Source: EEA website).
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Figure 44:Concentrations of phosphorus (orthophosphate, OP, or total phosphorus, TP) in European
freshwater bodies, 1992-2005. Only stations with a minimum data time series of seven years are
included. (From EEA website).

534. In the European SEBI2010 indicator system, thoughin the EEA Core Set of Indicators
system, Biochemical/Biological Oxygen Demand (BGIDY ammonium concentrations are monitored in
a similar way to the indicators described aboveth®f these measures have shown declines in Eamope
rivers in the period 1992 to 2005, correspondindgh general improvement in wastewater treatment
(Figure 45). BOD and ammonium concentrations a&metplly highest in eastern, southern and south-
eastern European rivers, with the biggest improvaskaving occurred in the rivers of the Westerth an
Eastern European countries respectively (Europ@amn@ssion, 2008).
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Source: Waterbase Version 7
Figure 45:Biochemical Oxygen Demand (BOD) and total ammonium concentrations in European rivers,
1992-2006. (From European Commission, 2008).

4, Ramsar Indicator results: drivers of change ¢tis to Ramsar sites)

535. Some of the Ramsar effectiveness indicators adaveands in general, and some address listed
wetlands of international importance (i.e., Ranstas) in particular. One of the latter type iditrator

D, entitled “the frequency of threats affecting Rsam sites - qualitative assessment”. (Given the
processes now being used for this, it may be momect to refer to it as “semi-quantitative”).

536. This indicator tracks information about a rangeypfes of pressures on wetlands; but from the
perspective of their effect (or threatened effaxt)specific receiving environments, i.e., on trsteli
sites. Hence it is an indicator of the status @medds of the wetlands concerned (they are motessr
threatened, threatened by different things etd);idalso capable of illuminating the status amads of
the drivers of change themselves. (This demorstraty it has been unfruitful to try to charackris
Ramsar indicators as falling straightforwardly iotdegories of “state”, pressure” and “response”).

537. If the Convention is effective in its aim of prormg the conservation of Ramsar sites and
maintaining their ecological character (Article 3Resolution VIII.8), then not only will potential
unwanted changes in the ecological character e si¢ averted by protective policy and decisioningak
regimes and site management, but risks and prapagath would pose such threats should diminish in
frequency over time, as awareness of the stats#asf increases and as the conservation objedtives
them are more widely shared.

538. Indicator D is designed to show whether or not tteéad occurs. In the first instance it may only
be able to show the absolute trend, but with futdeeelopment it should be able to show whetheratkre
are reducing relatively more than the trend foedlts generally (e.g. in a country), and relativetyre in
relation to Ramsar sites than in relation to urglestied wetlands. It is being implemented (inigiadt
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least) through qualitative assessment methods.reTibea link to Indicator C on water quality (abpve
since threat monitoring includes information onevaiollution.

539. Many organisations and processes acquire informatiothreats to Ramsar sites, but Indicator D
requires sources which can be sustainable for aegisle, and be systematically replicable from ptace
place and time to time. Several potential sounfasformation may be able to contribute to thisg(e
national protected area monitoring systems, andratfonitoring systems where some intelligence on
threats is “incidentally” recorded, and where oaprivith Ramsar sites can be established, sucheas th
International Waterbird Census). This will rely $ome extent on the development of suitable data
coding conversion methods.

540. Some examples are included at the end of thisosedti status and trends information from
initiatives that were not necessarily designeddaritore than a single assessment, but which adé alu
the picture being presented here, and which coolidntially be repeated and therefore contributéhéur
in future as well.

541. In the meantime, the initial operation of this itattior to date is drawing on two main sources: (i)
data held in the Ramsar Sites Information Sendegapase) and provided by Ramsar Contracting Bartie
by means of the Information Sheet they submit fache Ramsar site, and (ii) data from BirdLife
International’s Important Bird Areas (IBAs) monitog system, in relation to those IBAs which arenals
Ramsar sites. Some preliminary examples of refuolts each of these are introduced in turn below.

542. The structure of the Information Sheet for Ramsaitlsds (known as the Ramsar Information
Sheet, or RIS) was agreed by the Convention'sdxaati COP4 in 1990, and has been in use sincathen
the official description of sites provided (onlyy overnments when sites are designated.

543. Section 26 of the RIS asks for information on “€ast (past, present or potential) adversely
affecting the site's ecological character, inclgdihanges in land (including water) use and deveéton
projects (a) within the Ramsar site and (b) in swerounding area. The accompanying guidance
(http://www.ramsar.org/ris/key ris_e.hfmequests quantitative data when it is availadte] stresses the
need to “specify both the agent for the changethadesulting change and its impact” (see comment a
the beginning of the present section above). éndbntext of this RIS data field, the interpretatiaf
“threat” includes impacts that are already occuyyrin

544. The Information Sheet and its accompanying guigsliare kept under on-going review and have
been amended/supplemented more than once, bunhnaich a way as to affect the consistency of
recording threat information over time.

545. From 1996, under Resolution VI/13, the Parties cdteohthemselves to providing updated RIS
information for all of their Ramsar sites at leasery six years, or on the occasion (if soonerarf
significant change in the sites' ecological chamactin principle therefore this creates a methéd o
recording changes in the Party government’s asssdshthreats, among other things.

546. Of course absence of a recorded change may notssedg represent confirmation of a
continuance of the threat position that was fiestorded, but simply an absence of new informatamat
where there is a change, the date of the updat8ddBés not necessarily correspond to the dateeof th
change. These and other caveats need to be tatkeadcount in analyses: RIS updates are onlyya ver
crude method of tracking changes and they weréegigned primarily for this purpose.

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMENF
NOT TO BE CITED



IDR-IW Background document
Page 143

547. In addition however, the guidance on RIS sectiomgl& compilers to record “information on the
... trend of the change factor and its impact”; smemicture of trends could in principle be obtained
from a single submission (as with Indicator A(ii3clssed above.

548. RIS information is transcribed by Wetlands Inteimal into the Convention’s central global
sites database (the Ramsar Sites Information SeIdRSIS). Threat types, i.e. the “factors” mpdin
section 26 of the RIS, are assigned by Wetlandsrational to one or more of 115 categories, wiich
turn are grouped for analysis purposes into 17gocayeclusters. A simple tabulation of the frequené
threat types recorded from RIS information in tlaathase for the full site list as at March 2008iv&n

in Table 8 and Figure 46. (Note that none of thalyses in this section has yet separated daialéord
waters from data for wetlands as a whole)

Table 8:Frequency of types of threat affecting Ramsar sites, recorded by Contracting Party governments
via Ramsar Information Sheets. (From Ramsar Sites Information Service, March 2009).

Number of sites for which

the threat type is recorded

D WES (more than one type can be
recorded per site)
Aesthetic effects 4
Species effects 513
Habitat effects 1045
Impacts from agriculture 806
Impacts from fishing 341
Impacts from forest exploitation 309
Impacts from human habitation 294
Impacts from hunting 246
Impacts from industry 146
Impacts from mining/energy sector 411
Impacts from recreation/tourism 336
Impacts from transportation 161
Impacts from waste disposal/treatment 243
Impacts from water regulation 1084
Possible/partial natural impacts 307
Pollution 281
Others 21
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Figure 46: Frequency of types of threat affecting Ramsar sites, recorded by Contracting Party
governments via Ramsar Information Sheets. More than one type can be recorded per site). (From
Ramsar Sites Information Service, March 2009).

549. The story these data tell, for a particular pomtime (March 2009), is that there are notable
contrasts in the frequency of different types oé#t recorded across the global network of (0v@0Q),
Ramsar sites. Pressures associated with watanroesomanagement, land use change (land claim and
habitat loss) and agricultural activities are hytfee most dominant issues recorded.

550. This preliminary analysis of the status of thrdedsn the RIS dataset will be built upon further in
future, when it becomes possible to compare diffepoints in time and therefore to express trergls a
well. It may also be possible to extract trendinfation from individual RISs too, depending on the
extent to which responses to section 26 of the tStiele up on the prompt to refer to trends, as foeed
above.

551. The background total of Ramsar sites in the Lighéseasing over time - this will not greatly
affect some comparisons (such as the one abowsedetoverall frequency of threat types, although th
“numbers” axis may need to be changed to “percestagbut it may affect others (such as comparison
of time-series trends between regions). Analysgstie Ramsar STRP will also investigate the
relationship between threat frequency and relegantariates, to shed light on Convention effectess
but as discussed above this aspect goes beyorstiatiis and trends of the wetlands themselves aigl so
not covered in the present report.

552. BirdLife International’s Important Bird Area (IBA)rogramme is a worldwide initiative aimed at
identifying, protecting and managing a network s that are important for naturally occurringdbir
populations, across the geographical range of thogk species for which a site-based approach is
appropriate. More than 10,000 IBAs have been ifiedt using standard, internationally recognised
criteria. In respect of IBAs with wetland interebbth the criteria and the approach to the system
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general have much in common with the criteria gmgr@ach used by the Ramsar Convention for its site
network, and in many places there is a close coacmwe on the ground between the demarcation and the
values of Ramsar sites and wetland IBAs.

553. This has offered good scope for synergy acrossvthenetworks in relation to activities for site
monitoring, and hence it has been agreed to useotethreats from IBA monitoring to feed in to Rams
Indicator D, in respect of the sub-set of IBAs thidher coincide exactly or overlap partly with Reamn
sites. (An initial step is required to cross-reland filter sites in this regard, making apprdpria
inclusion/exclusion decisions or other adjustmentselation to respective area overlaps that alg on
partial).

554. The detailed Global Framework for IBA monitoringii@.ife International, 2006, and see also
Bennun et al., 2005) defines the two-tier (univetsasic and selective in-depth) system of routine
reporting by locally-based monitors on standardnfomt intervals of every one, two or (the minimum)
four years. This includes a standardised proceftureentral collators to assign scores for theirtgn
(imminence), scope (scale) and severity (impacteobrded threats to IBAs (linked to the bird speci
for which the site qualifies as internationally ionfant), which are then indexed on a four-pointeséar

the site overall, from 0 (low threat) to 3 (veryghithreat). Data are entered into BirdLife’s World
Biodiversity Database (WBDB) to allow analysesrefids and comparisons.

555. The BirdLife system is not yet in full global optom, and global time-series data are not yet
available (though see later below for one countiot pf the kind of data which should emerge whieis t
occurs). In the meantime, some initial resultsehagen compiled (BirdLife International, 2008b) for
sample of 167 IBAs which are established (from WBpBtection status data) also to be Ramsar sites,
relating to the period 1994—-2008 and covering Sintes in four BirdLife regions, namely Africa (89
sites), Asia (23 sites), Europe (30 sites) and Midghst (25 sites). (Note that BirdLife regions aot
exactly equivalent to Ramsar regions; and thategemt both inland and coastal wetlands are indlirde
these analyses).

556. Somewhat disturbingly, every one of the IBAs/Ramsites in the sample was recorded as
subject to some level of threat. 59% were recoaedubject to “high” threat levels, 18% to “veight
levels, and just 6% to “low” levels (see Figure.47)
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Figure 47: Percentages of a sample of 167 IBAs/Ramsar sites recorded as experiencing respectively
“low” (score 0), “medium” (score 1), “high” (score 2) and “very high” (score 3) levels of threat; 1994—2008.
(From BirdLife International database).

557. The frequency of threat types in this sample wasssed by reference to 15 main types defined
(with slight modifications) on the basis of theeimtationally adopted 3-tier standard definitiongohtare
used in the IUCN Red List species assessment moaad which are applicable both to species and to
sites (Salafsky et al., 2008) (see Figure 48). fammons were also made between the four regions
referred to above (see Figure 49).
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Figure 48: Frequency of different types of threat affecting a sample of 167 IBAs/Ramsar sites: 1994—
2008. (From BirdLife International database).
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Figure 49:Frequency of different types of threat affecting a sample of 167 IBAs/Ramsar sites, divided
according to the 4 BirdLife regions concerned (Africa, Asia, Europe and Middle East); 1994-2008. (From
BirdLife International database).

558. The story these data tell is that even the world@st prominently protected wetlands are
seemingly all still subject to some kind of threaith over three-quarters of the sample testedgoein
subject to “high” or “very high” threat levels. terms of impacts on bird interests, the most feediy
recorded problems were associated with agriculim@uding plantation forestry), aquaculture, hogi
trapping, pollution (largely caused by agricultueffluents) and human disturbance (mainly recreatio
impacts).

559. Compared to the RIS-based assessment in Figuraufing and pollution are recorded with
higher relative frequency in the assessment byllf&dn terms of impact on bird populations, tharthhe
assessment by Ramsar Administrative Authoritieeims of impact on the overall ecological character
of the sites (although, given that “species effeatsre the 4th most frequently recorded categorthi
RIS assessment, this may not be as much of ansistency as it appears). The markedly high frequen
of agriculture-related threats is common to bogeasments.

560. When the four sampled regions are disaggregatedjdiminance of agriculture is seen again in
Africa, but in Asia the most frequently recordestiss relate to hunting and trapping, in Europeutadn
disturbance and in Asia to pollution. (Note tHa wertical axis of Figure 49 reflects only numbefs
sites and has not yet been corrected, e.g. by csioweto percentages, for the different samplessine
each region, as described above - hence conclusiamdd not be drawn from it as it stands about the
relative frequency of total threats between regions

561. In future there will be a range of capabilities fiacking trends over time with these datasets. As
with the RIS, as was mentioned above, IBA moniwrnieport forms ask compilers to include their own
expert assessment (or evidence) of the trenddentedt the time of submitting a datasheet; big thay
best be viewed as a supporting component, and stersgtic analysis of it in its own right has been
attempted.

562. More robust will be the derivation of trend infortiea from comparisons of the results of
repeated assessments (showing for example diffdeggees of improvement, deterioration or stabdity

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document

Page 148

average threat scores, for a given threat typelamettype, geographical area, time-period or any
combination of these). For the time being, onéonat case study is available for IBAs in Kenya,eng
trends over a 5-year period were calculated, shpwfatively stable or slightly reducing levelstbfeat
affecting the 10 wetland IBAs concerned (Mwangaletin press; Figure 50).

Pressure

Forests == = Wetlands = = 'Grasslands”

1998 2000 2002 2004 2006
Years

Figure 50:Trends in the index of average threat scores for IBAs in Kenya, 1999-2005 (central dashed line

relates to wetland sites, N=10). (From Mwangi et al., in press).

563. The threat categorisation system used in the Biedh$sessments (based, as mentioned, above on
Salafsky et al., 2008) is not identical to the aised in the Ramsar Sites Information Service, and s
integration or comparison of these datasets neetiave regard to this fact. Ramsar's STRP indisato
working group is addressing this during 2009, angdractice the issues are almost entirely presentdt
rather than concerning significant differencesraflusion /exclusion of particular threat types. viGg
similar consideration to the closely related systeosed in the assessments conducted for the
Mediterranean Wetlands Initiative (see below) amdhe Site Assessment Tool used by the Western
Hemisphere Shorebird Reserve Network, which itggifgrates several systems (WHSRN-SAT: see
http://www.manomet.org/WHSRN/site _assessment.php ), should further extend the scope of future
analyses.

564. In addition to the initial generic findings giveroi BirdLife’s IBA monitoring system described
above, some results have also been produced froetating to one specific cause, namely dams and
other water control structures; using informatioonf the World Commission on Dams (published in
summary on-line abttp://www.biodiversityinfo.org/sowb/default.php?r=sowbhome ) (Figure 51). In
Africa, the Middle East and Europe (as defined ediog to BirdLife's regions, which as mentioned
above are not exactly coterminous with their Ramsguwivalents), dams and other water control
structures are considered to pose a threat toynga¥b (304) of the 3,701 IBAs in these regions; 8rnth

of these sites contain areas either already dasigra qualifying for designation as Ramsar Sithe (
proportion actually designated has not been puidish
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Figure 51:Wetlands of international importance for birds that are threatened by dams, barrages and
embankments in Africa, Europe and the Middle East. (From BirdLife International’s World Bird Database,

2004).

565. The sub-global qualitative assessment conductethdyRamsar Secretariat for the area covered
by the MedWet (Mediterranean Wetland) Initiativeoteéd above) is based on 156 responses (covering
site, national and supranational perspectives)daestionnaire survey of experts closely associaitd
wetland sites or issues in the region. This inetludiuestions on “negative drivers of change”, and a
summary of the results is given in Stark et al0@®0

566. Respondents were asked to identify the major dsieéichange affecting the wetlands on which
they were reporting (from a list of 22 driver caiggs); and to say whether each driver was intgingjf
diminishing or not changing in “intensity”. (Thesults are presented for wetlands in general, rétiaa
only for Ramsar sites, and so the findings belowehadifferent scope from that of Ramsar Indic&xpr

567. The most frequently reported negative drivers weten development/infrastructure (featuring
in 57% of responses), urban/industrial pollutior0%g, tourism (45%), water abstraction (43%),
agricultural intensification (43%), agriculturalnoff (40%) and hunting (42%) (see Figure 52). The
high prevalence of threats from pollution and hugtimatches the findings from the BirdLife data
reported above, and the high prevalence of thfeats water abstraction and habitat loss to devekagm
matches the findings from the Ramsar sites databesarted above. Agricultural threats showed a
consistently high prevalence in all three datasets.
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% of responses

Figure 52: Frequency of occurrences of major negative drivers of change affecting wetlands in the
Mediterranean Basin. (From Stark et al., 2004).

568. Differences were observed between inland and doasttands and between northern and
southern parts of the Basin. For example, urbahimfnastructure development was reported as a more
frequent negative driver for coastal (64% of resggas) than inland wetlands (48%), whereas water
abstraction was more frequent in inland (56%) tbaastal wetlands (33%). Agricultural intensificati
was reported as a more frequent problem for nortMediterranean wetlands than for wetlands in the
south, while industrial development showed the nss/e

569. Concerning trends, negative impacts of infrastmgctdevelopments, tourism, pollution and
agriculture were reported the most frequently asnisifying overall; although nearly all drivers wer

reported as intensifying in at least some parthefarea. None was found to be diminishing ovebait

a diminishing trend was found for agricultural méication, urban/industrial pollution, hunting dan

fishing, in a small number of instances (no moentBA0% of responses in each case).

570. Another regional dataset is the one produced frapuestionnaire survey conducted in Africa in
2007-08, the results of which are published in @ardet al., (2009). This does not contain trend
information, but provides a useful snapshot at poiat in time. Among the “challenges to sites"eght
highest by respondents were: effects of land-uaetiges and activities (on- and off-site), develepin
pressures, changes to the water regime, overextiwit (both legal and illegal), trespassing and
poaching. Examples of these results are showigiré 53, Figure 54 and Figure 55.
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Figure 53:Perceived challenges facing African Ramsar sites from land and water use conversion, 2008:

the horizontal scale represents the perceived severity. (From Gardner et al., 2009).
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Figure 54:Perceived challenges facing African Ramsar sites from “over-use”, 2008: the horizontal scale

represents the perceived severity. (From Gardner et al., 2009).
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Figure 55:Perceived challenges facing African Ramsar sites from other conditions, 2008: the horizontal
scale represents the perceived severity. (From Gardner et al., 2009).

571. Some other information exists at national levets: dxample Lynch-Stewart (2008) found that
managers of 15 (54%) of Canada’s Ramsar sitestezbtiiat there had been a change in the ecological
character of their wetland since its designatiorad@amsar site, and identified “effects of landsyse
activities or practices (on-site or surroundingy’the top management challenge, with invasive speci
and visitor pressure as the next most pressindectuas (Figure 56).

Effects of land uses '

Invasivespecies
Viisitor pressure/impacts i - i
Changes to water regime _

Climate change . i
Other [17]
Atmospheric pollution
0 10 20 30 40 50 60 70

Figure 56: The most important “management challenges” perceived by Ramsar site managers in Canada
in 2007. (Figures refer to scores for a weighted index, explained in Lynch-Stewart, 2008).

5. Ramsar Indicator results: effectiveness of rasps

572. This report as a whole concentrates on what isatlyr known about the status and trends of the
world’s inland water biodiversity itself, withoubing into a treatment of the drivers of change égxdor

the examples given above on site threat informatisran attribute of “status”), and without atteimgpto
address response options. Since, however, the &aBmnvention indicators process is designed to
generate status and trends information specifidally context of judgements about the effectivertdss
responses, then it is appropriate to illustraté gre example here of how light may be shed on this
dimension.
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573. Ramsar indicator reports seek to relate resultserming wetland ecological outcomes to a range
of Ramsar inputs, also referred to as “proces<a@idis” or “co-variates”; and effectiveness is tllea
relationship between the inputs and the outcon@®positions are tested concerning which aspects of
“effective implementation of the Convention” mayveabeen a cause of or contributor to the observed
results.

574. The example given here refers to the propositiat tbverall wetland status in a country is
associated with the existence of a National WetRwolity or equivalent”. Ramsar Parties have loegrb
encouraged to adopt and implement National WetRwolicies (NWPs) or equivalent instruments; and
extensive guidance on this has been agreed by@ie 0 he NWP concept is distinctively attributatae
the Ramsar Convention, and the existence/non-existef such a policy in a given country is easy to
discern.

575. Data on wetland status are derived from Partiesivans to question 1.1.4b in the 2008 (COP10)
national reporting form which asked whether theie€d to address adverse change in the ecological
character of wetlands” was less, the same or grea005-2008 than in 2002-2005. The expectaon
that countries following the Ramsar guidance orionat wetland Policies should have less need to
address adverse change than those which do noaHsWP.

576. Question 1.2.1 in the COP10 national reports afkatles to say whether a NWP or equivalent is
in place, offering response options of “yes”, “ntif) preparation” or “planned”. Data on this inen
form or another in fact goes back to 1987; butli@rpurposes of relating the existence of a NWikHat

is shown by question 1.1.4b for a comparison 0222005 with 2005-2008, only the figures from COP9
(2005) and COP10 need to be used here.

577. At COP11 in 2012, it will be possible to compare thange between COP10 and COP11 in the
numbers of Parties having a NWP with the changevirall wetland effectiveness index for the same
period; assuming the same questions are asked again

578. In the meantime the COP10 data can be used to centipaindex scores for countries having a

NWP with the scores for those without. “Those wiiti are here assumed to be a combination of those
responding “no”, “in preparation” or “planned” taigstion 1.2.1, plus those not responding at a#l (th

inclusion of the latter group is a pragmatic wogkeissumption and may hide a small inaccuracy if any
NWPs exist in non-respondent countries). This anispn is shown in Table 9 and Figure 57. (More
fine-tuned analysis may be possible in future eiommple to relate index scores to the length o tilnat

a NWP has been in place for each country, ratleer shmply its presence or absence).

Table 9: @mparison of wetland status effectiveness index scores for Ramsar Parties respectively with
and without a National Wetland Policy or equivalent in 2008. (Based on data in Party national reports to

COP10).

5
Parties with a Parties without * a
NWP/equivalent in 2008 NWP/equivalent in 2008
Of those submitting 61 43% 80 570
= 0 = 0

reports (141)

Of the total Parties
existing at the time of 612 =  37%2 972 =  61%>2
COP10 (158)

Of those answering _
1.1.4b% and 1.2.1 (91) 45 = 4% 46 = 51%

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document
Page 154
Parties (from the 91
referred to above)
with greater need to

address adverse 18 28
change, COP10 cf
COP9
‘e same 7 25 17
“elegg o 2 1
Wetland status
effectiveness  index 0.32 0.21

for each category”

! = those Parties either (i) answering COP10 national report question 1.2.1 on NWPs with
“no”, “in preparation” or “planned”, or (ii) not responding to the question/not
submitting a report (Parties in category (ii) are assumed not to have a NWP, though
this may be incorrect in a few cases).

2 = pased on the assumption made for category (ii) in footnote (1) above.

% = those Parties submitting national Reports for COP10 who answered “yes” or “for some
sites” to question 1.1.3 and then gave some answer to question 1.1.4b, concerning
trends in the need to address adverse change in ecological character of wetlands.

* = this refers to the index of overall global effectiveness in the conservation of wetland

status, COP10 cf COP9, for the Parties concerned; taken only from the pool of 91
who answered question 1.1.4b. It is expressed here as the proportion which the total
for each category (= column in this table) comprises of the possible maximum total
for that category (ie in the same way that each individual Party’s index scores were
calculated, allowing a range from 0-1), and not the average of the scores for the
category (which would allow a less intuitively interpretable range of 0-2).
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0.15
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0.05

Indicator A(ii) Effectiveness Index at COP10
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Figure 57: Comparison of wetland status effectigsnadex scores for Ramsar Parties respectively wit
and without a National Wetland Policy or equivalémdm among only the 91 Parties answering both of
the relevant guestions in national reports to CORPIME). (“With” N = 45 countries, “No, partly,
planned” N = 46 countries)

579. The story these data tells is that better overallamd status in a country is associated with the
existence of a National Wetland Policy/equivalelni.terms of a finding about responses, this appt&ar
confirm that the advice to Ramsar Party governmémtgnplement NWPs (as a means of achieving
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conservation and wise use of wetlands) holds gand;it would be a basis for action recommendations
urging those countries still without a NWP/equivelto adopt one.

580. Some caution however is required in interpretimglifigs of this kind. What the data show, as in
the first statement in the paragraph above, is dhaassociation is apparent between the wetlatdssta
outcome and a given process/input. This in itdeds not resolve two further questions, descrilebon

581. The first is the degree of significance of the aidmn concerned, i.e. whether the extent of it
stands out by comparison to all the other rangebewretical variation in the two variables conesin
and the probability of its arising by chance isssuall as to be safely discounted. Statisticalyemesl to
establish this will feature more fully in later gés of implementation of the Ramsar indicators, and
different approaches are still in testing at thmetiof writing. Provisional indications however {no
reproduced here) are that the association showeatmes indeed have statistical strength.

582. The second question is whether or not the assogiatipresents a relationship of cause and effect
between the two variables. It could be that beults are effects of a cause lying with a thirdalde
which has not been monitored. Or it could be thatvariable assumed to be the effect is actuba#y t
cause, andvice-versa(for example, good wetland status may motivateoantry to consolidate its
favourable position by adopting a National Wetl@udicy). National report data shed little light these
issues.

6. Further analyses to be produced under Ramsar

583. The purpose of this section is simply to signpashe directions for further analyses that are
either already intended, or have been identifiedpatentially valuable, and which would further
illuminate the picture of the status and trendéntfnd waters biological diversity. As with theepent
report, this overall picture is in turn designedpimvide a key part of the platform for deliberaso
concerning future programming, target-setting,caciind monitoring in the post-2010 period.

584. Although other efforts will also be relevant, tleetdis here is mainly on work driven by processes
under the Ramsar Convention in the context of thengar-CBD Joint Work Plan, relating partly to
Ramsar sites but equally (if not more so) to wettaas a whole.

585. This includes inland waters, although in many casspecific step would be required in order to

calculate and present findings separately for weaconsidered to be “inland waters” and wetlands
considered to be “marine/coastal”. This aspect megd to be factored in as an addition to currently

envisaged Ramsar work plans, and to be resourcaddiagly. The benefit of enabling both CBD and

Ramsar needs to be met by one process should hoWewsorth some investment; and indeed would
enhance overall cost-effectiveness. Not all besa-dets will however allow inland wetlands to be

distinguished from other wetlands, and in the firstance some examination of this question may be
required to establish what might be possible.

586. The present report has shown some early resutts Ramsar effectiveness indicators A(ii), C, D
and F. In the current wok plan of the Conventio@t$entific & Technical Review Panel (STRP) for
2009-2012, a range of activity (dependent on fugdia foreseen to make fully operational both these
and the remainder (A(i), B, E, G and H) of thesfitranche” indicators; and to develop furthert tewl

put forward for use by Parties and others as apiattepthe “second tranche” (1, J, K, L and M). (foe
issues covered by each indicator). Individual gsialand results reports are expected to be pexbémt

at least the first tranche indicators over the tigode years.
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587. As with some of the indicators described in thesprg report, relevant existing topic-specific
programmes operated by others have been identiedhta-providers for some of the others in the lis
such as the Red List Index for Indicator G (sonsellte now available, but awaiting STRP considergtio
and a global tracking tool for site management atiffeness for Indicator E. Specific partnership
arrangements with Ramsar are also in continuingldpment with providers of remote sensing earth
observation data, such as the European Space Agentyhe Japanese Space Agency, which will be
tailored to support indicator purposes.

588. A key part of the process for all of the Ramsaiidatbrs is the relating of wetland outcomes to
various correlates (“Ramsar inputs”, “co-variates™process indicators”) which may help to shedhiig
on the effectiveness of implementation of the Caotiee. This aspect has not been covered in the
present report (apart from the example demonstratetie previous section), since the focus here is
instead on what can be said at present aboutahgssind trends of the inland waters biodiversitgli.
Nonetheless this effectiveness correlation aspmad, its illumination of the “responses” dimension,
should be mentioned as a major part of the futnedyaes to be conducted under Ramsar. It will have
utility in other parts of the CBD’s consideratiofi the inland waters Programme of Work which lie
beyond the present status and trends assessment.

589. A further dimension to be explored, as part of tligs the relationship between the issues
represented by the individual outcome indicato&o for example Indicator A(ii) on overall wetland
conservation status could be examined in relatidmdicator B on the status of Ramsar sites, talyce
statements of the degree of difference betweeregied wetlands and wetland ecosystems at large, or
test whether countries producing the most positegults for special sites also do the same for the
landscape as a whole. (Indicator B in this sehge performs both as an outcome indicator in ita ow
right and as a co-variate for others).

590. Although some of the Ramsar indicators compriseswmes that in themselves contain trend
information, given that they have been coming @aash only in recent times, key additional valud wil
accrue in future when the first year's baselinalltsscan be compared with iterations providingraeti
series. An important first milestone in this redpsill be Ramsar's COP11 in 2012, when Party metio
report data can be analysed again to compare étiCOP10 data that has featured in the presenttrepo
This will enable a picture to be formed both ohtls in overall “headline” indices for key variahlesd

of any changes in the comparisons between countégeons, wetland types etc, and any changesein th
correlations between inputs and outcomes. Suchpabhility of course depends on consistency of
methods, including consistency in the framing oésjions in national report pro-formas and othea-dat
gathering processes.

591. A further issue being investigated by the STRPhé bf suitable approaches to the testing of the
statistical significance of findings, across theolghof Ramsar's indicators agenda. This is still a
developing dimension, and will require more work.

592. In addition to the indicators referred to in thegent section above, further work is also in train
or envisaged on the others which have been presémténis report, and some comments on this have
been made in the corresponding sections aboveexaonple, in respect of Indicator C on water qyalit
improved targeting of UNEP-GEMS/Water datasets dov@ntion needs would require some filtering of
data to relate the location of monitoring statitmshe location of wetland systems of interest, aoche
adaptation of region-based findings to the geogdcaphegions defined by Ramsar.

593. A range of desirable enhancements to the analysihreat data for Indicator D has been
mentioned above, principally to consolidate a cdipptio produce trend findings from assessments
repeated over time, and then to go beyond abstlatels and be able to show whether threats are
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reducing relatively more than the trend for threggserally (e.g., in a country), and relatively madm
relation to Ramsar sites than in relation to urglesied wetlands. There is some work in hand aso t
reconcile differing threat type classification &8s in use by different international programmes of
relevance. Ways of supplementing the overall pictonade up from BirdLife IBA data and Ramsar
Information Sheet updates with information that esnfrom other Ramsar-specific processes (such as
Article 3.2 reports and free text fields in Parational reports) will also be investigated.

594. Potential may also exist to link threat types todlause data on the Ramsar sites database, and
then to use Earth Observation methods for monigdand-uses as a surrogate for the threats. hibped

that this may be among the issues to be address2@0B-2010 by the second phase of “Globwetland”
project activities being coordinated by the Eurap8aace Agency, focused on the Mediterranean Basin.

595. There are a number of angles identified for furtrealysis of the rich data existing on waterbird
population trends (and in due course other taxdeumdicator F. This includes additional compamis
between sub-sets of the data, disaggregated angotdi particular species groups, time-periods or
geographical areas (including a country breakdavirich has not yet been possible); and more in-depth
treatment of the populations for which there areltngest and most complete runs of data. In iadit
since International Waterbird Census data are aelk from defined sites, there could be ways of
filtering the data by site and (i) correlating logior F findings with findings from the separate-$iased
indicators, and (ii) correlating results with eanthservation-scale data for example on land-coteer,
work towards the potential use of waterbird coargs validated proxy for wetland ecosystem corlitio

596. The Ramsar COP has in addition asked the STRPpyostievaluations of performance of the
Convention through the Key Result Areas definethsn Ramsar Convention Strategic Plan 2009-2015,
and assessments of information in national report€OPs, “in ways which are complementary and
supplementary to the work on effectiveness indisdtoMethods for doing this are still to be detéred,

but this task is now in the STRP’s work programniteis likely to result in some kind of StrategitaR
monitoring report, focused (given that it is an $TRctivity) on scientific and technical aspectheat
than administrative ones, and hence may providéiadal perspectives on wetland status and trends i
target-driven strategic context.

597. Another current STRP activity of relevance is theter development of the Convention’s “data
and information needs framework”, adopted in “workprogress” form by COP10 as Resolution X.14.
This consolidated route-map to all measurement,itmamg, assessment and information management
needs for the Convention is central to refiningindébns of purposes and end-uses for all statu$ an
trends information handled through the Conventiong is organised in accordance with the structnce a
priorities of the Ramsar Strategic Plan. Contigugap analysis and harmonisation aspects of thik wo
will also strongly support the more effective ugesuch information for shared interests on inlaratess
with the CBD.

598. The 21 targets and 66 “activities for Parties’hie €BD inland waters Programme of Work have
been cross-mapped to the 62 questions in the RBssar national report format (for COP10) in Table
land Table 2 above. There would be scope forifgerg some of the most useful and closely-matched
of these correspondences that go beyond the selfsstetopics covered by the Ramsar indicators, and
extracting relevant data for them from Ramsar'siomal reports database, to shed light on actual
implementation of particular elements of the Praogree of Work in those countries (the majority) that
are Parties to both Ramsar and the CBD. In addidoy issues that are not well covered by eithigrdr

the indicators could be considered for enhanceh@in in the updated format being devised (alréady
2009) for Ramsar reports to COP11 in 2012.
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599. Other specific activities undertaken by Ramsari€arin response to relevant Ramsar COP
Resolutions or Recommendations may also be retatabsome cases to particular items in the CBD
Programme of Work, and there may be ways of compilurther data from additional sources to track
wetland outcomes relating to these, or for exantplérack issues concerning capacity-building and
constraints to implementation. There are currentlyplans to pursue this beyond the indicator and
national report etc. processes already discussmgeahnd capacity/resources would need to be fdiind
were felt useful to undertake some analyses ofkihis.

600. Some specific lines of enquiry might add furtheteligence on the extent to which
implementation activities under the Ramsar Conweentind the CBD are acting in synergistic or
harmonised ways in respect of inland waters biadit)e As one example, the analysis of wetlantusta
against adoption of national policies, which is swamised in the previous section of the presentrtefo
relation to National Wetland Policies or equivateas espoused under Ramsar, could be re-run tiorela
to information which has already been collated sy €BD about the existence of National Biodiversity
Strategies and Action Plans (NBSAPs). Since, heweall but 15% of CBD Parties have adopted an
NBSAP, this might not be a very sensitive or rewvgatomparison; but it is probably worth doing iflp

to see whether or not the 15% concerned have aedligrkiifferent average wetland status index score
than the rest. A more refined approach to this etibgould investigate the extent to which inland
waters/wetlands are incorporated into CBD NBSAR$ empss-check this against NWPs and trends in
status, but this would be time consuming.

601. The Ramsar national report format for COP10 in &sited some questions that bear directly on
the issue of synergy between the two Conventiond; & summary analysis of the responses to these
(which are stored in a database) could be worthgwi its own right. The questions concerned vasre
follows:

e« 2G. How can national implementation of the Ran@amvention be better linked with
implementation of other multilateral environmerdgteements (MEAS), especially those in
the “Biodiversity cluster” (Ramsar, Convention oimlBgical Diversity (CBD), Convention
on Migratory Species (CMS), CITES, and World HeyitaConvention), and UNCCD and
UNFCCC?

e« 2H. How can Ramsar Convention implementation litebénked with the implementation
of water policy/strategy and other strategies endbuntry (eg sustainable development,
energy, extractive industry, poverty reduction,itsdion, food security, biodiversity)?

« 1.6.2 Have such [invasives] policies, strategies management responses been carried out
in cooperation with the focal points of other camens and international
organisations/processes?

« 3.1.1 Are mechanisms in place at the national evecollaboration between the Ramsar
Administrative Authority and the focal points ohetr multilateral environmental
agreements (MEAs)?

602. Logically the same kind of attention should be gite the national reports provided by the
Parties to the CBD. These however are not analbgwthe Ramsar reports, in that they are compiled
less frequently and each one has a different tHematphasis. Nonetheless it could be worth rebéagc

the information provided in the 3rd round of repafand the 4th, once an appreciable number of them
have accumulated during 2009), to uncover relewdotmation and perhaps make comparisons with the
responses given by Ramsar Parties to wetland stptestions (such as question 1.1.4b as discussed
above in the present report) in their reports.
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603. Tabulations like those above which map targets|sg@eativities and indicators from the inland
waters work programme on to the indicators andrati@itoring and reporting processes operated &y th
Ramsar Convention, could be constructed also metjuivalent targets etc. in the CBD’s other th&nat
programmes. This would help to fill out the pigtunf potential inputs which might be provided by
relevant Ramsar activities across the themes. imhisrn will have great utility in relation to ctinuing
activities towards harmonised approaches to ramprtin the biodiversity-related Conventions more
generally.

604. This report has referred to a range of activitydilgers beyond the two Conventions, which
should continue to be linked to wetland status tagidds assessment wherever possible. A key example
is the Biodiversity Indicators Partnership (BIPYarious sections of the present report have redetwe

BIP indicators which are designed explicitly toramde with or link to Ramsar’s effectiveness intlica,
some of them in turn linking with other programntiecking eg site management effectiveness and Red
List species. There are however others (e.g.ethdslressing genetic diversity, sustainable usasine
alien species, human well-being, development asgis) for which a wetlands/inland waters “cut” foé t
analyses might be possible, to provide additionsilghts for the Ramsar Convention and the CBD thlan
waters work programme. The BIP indicator on rivagmentation is also obviously relevant.

605. Another example is the Living Planet Index, resfitsn which have already been presented in
here. As noted, following the specific additiohdl report which was tailored to the interests lof t
Convention on Migratory Species (Latham et al., &0& similar effort by the LPI team could in
principle be envisaged in future to cover the scojpthe Ramsar Convention or the CBD inland waters
programme of work, to give more targeted attentionwetland and inland waters species groups
respectively.

606. It has not been within the scope of the presenbrtepo address the drawing-out of
implementation lessons learned and the identificatif action steps to take, which are otherwisegral
components of the indicators and assessment prodessimber of lines of new analysis and synthesis
will arise in relation to these dimensions too, #mely will be addressed in separate forward-lookiags

of the inland waters programme review at a lat@gest

D. Summary of what the results in this section satyout achievement of
CBD targets

607. A picture of what existing knowledge tells us abthé status and trends of selected aspects of
inland waters biological diversity has been presgéiin the successive sections of this report, atichet

be repeated here. The purpose of this picture \iamwie to relate it to CBD objectives and targats] to

see whether it gives a true insight into the extémgrogress in achieving them. Part of this qoedies

with testing hypotheses about the causes of theredd results - that aspect is included in the Rams
Convention’s effectiveness indicators process,idbbeyond the scope of the present report andiigbe
documented elsewhere. This section therefore gimd@ws together some connections between the
adopted conservation aim and the “story so faruabite state of the biodiversity concerned.

608. The targets, goals and activities defined for ti2DG Programme of Work on inland waters
biodiversity are set out in Table land Table 2 e present report above, mapped against Ramsar
indicators and other potential measures. A smathlver of them correspond particularly to the main
selection of issues that are presented in thisrtepad an indication of the “storylines” which leav
emerged on each of these is given in Table 10.
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Table 10:Summary of findings in the present report, related to the most closely corresponding goals,
targets and activities in the CBD inland waters Programme of Work. (Note that not all datasets
distinguish inland waters interests from other wetland interests; so some of the statements here relate to
wetlands as a whole).

Activity 3.2.2 Identify the most cost-effective approaches amdhaods to describe the status, trends and
threats of inland waters and indicate their condifn functional as well as species terms.

(All of the results sections of the report are vald to this activity)

Target 2.1 Reduce the decline of, maintain or restore pdjmuia of species of selected taxonomic groups
dependent upon inland water ecosystems.

Activity 1.3.3 Identify nationally and then act, as appropridteijmprove the conservation status of
threatened species, including migratory specidisnteon inland water ecosystems, (see activities
1.2.3 and 1.2.4), taking into account the progranafmeork on restoration and rehabilitation of
degraded ecosystems being developed by the Contenthe Parties as part of its multi-year
programme of work up to 2010.

. Populations of inland waters/freshwater speciegi@in the Living Planet Index declined
by an average of 35% from 1970-2005.

. Of the 1,138 waterbird populations whose trendskaoevn, 41% are in decline.

. 43% of all amphibian species are in decline.

. 21% of wetland birds, 37% of freshwater mammal8p 20 freshwater fish, 32% of
amphibians, 50% of freshwater turtles and 43% ofadilians are globally threatened or
extinct.

. The rates of decline in status of wetland-depensdpeties (inland waters species in
particular) are worse than those dependent on etteystems.

. In a study of 25 European countries, wetland bfligsrdeclined by 37% from the early
1970s to the late 1990s, and this trend was wbesethat shown by all of the study’s other
indicators for birds and butterflies in other hatst

. Throughout the world, more waterbird populations @ecreasing (40%) than increasing
(17%).

. Globally, 71% of darter populations with known tierare decreasing, 67% of diver
populations, 60% of skimmers, 59% of storks, 50%acénas, 50% of rails, 48% of
shorebirds, 48% of ibises and spoonbills and 47%arfes. Only gulls (18%), flamingos
(18%) and cormorants (20%) have relatively low rtipns in decline; with other groups
having intermediate positions.

. In 2002 in Oceania 3.8 times as many waterbird |zjouns were decreasing as increasing;
in Asia 3.7 times as many; in Africa 2.8 timesthie Neotropics 2.2 times; and in North
America 1.1 times as many.

. The rates of shorebird population decline have sewes worsened, the overall ratio of
increasing population trends to decreasing tremdgping sharply after the mid-1990s, and
the rate of decline from the early-mid 1990s tdyearid 2000s being around 2.6 times
greater than the rate of decline from the early052® the mid-1990s.

. Fewer than half (48.3%) of assessed shorebird ptipak are now in favourable status
(increasing or stable trends) compared with ovét @dthe mid-late 1980s.

(In all the above, there are differences betweestisp and between geographical areas, and these are
discussed above).

Overall, these findings indicate that target 2.hat being achieved and in fact the rate of loss is

increasing by most measures.

Target 7.2 Substantially reduce pollution and its impactsrdand water ecosystem biodiversity.
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Identify and remove the sources, or reduce theaats, of water pollution (chemical,

thermal, microbiological or physical) on the bialce diversity of inland waters.

“Water Quality Index for Biodiversity” scores, atfte percentages of monitoring stations
with water classified as “excellent” or “good”, heaflsoth generally increased in Asia and
Oceania and decreased in Europe and the Ameriteéle, water quality in Africa has been
more variable over time, although tending to sgeeerally towards the poor end of the
scale.

Although the decline in Europe and the Americadiooies, the rate of decline has slowed
compared to that in the late 1960s and 1970s.sla &nd Oceania there seems to be some
evidence of water quality improvements.

Globally, approximately twice as many water quatitgnitoring stations with long-term

runs of data show improvements (2,152) as thoseislyadeteriorations (1,040).

Inorganic nitrogen pollution of inland waters hasreithan doubled between 1960 and
2005, and has increased tenfold in many indugiggis of the world.

Water quality in rivers as measured by Biologicaly@n Demand shows a contrasting
regional picture to that for water quality overdlgving improved since the 1980s in Europe
and the Americas, and deteriorated over the samedoe Africa and in the Asia-Pacific
region.

(See also findings on “threats” covered under §aalbelow).
Overall, these findings indicate partial progressvards target 7.2 in the case of some regions anukes
pollutants, and a trend away from it in the casetbfers.

Target 5.1 Rate of loss and degradation of inland water ystes biological diversity, especially through
unsustainable water use, are decreased.

(Note that the element of target 5.1 concerningslas addressed by Ramsar Indicator A(ii), and ttas
not been covered in the present report).

More than 50% of specific types of wetlands in paftNorth America, Europe, Australia,
and New Zealand have been destroyed during thetistieimentury, and many others in
many parts of the world have been degraded. Tikeriso ample evidence of the dramatic
loss and degradation of many individual significasetlands and wetland types, such as
tropical and sub-tropical swamp forests. On agllabale however there is insufficient
information on the extent of specific inland watabitats to quantify the full extent of
habitat losses.

Nonetheless, it is clear that rates of degradati@mhloss are worse for wetlands than for
other ecosystems.

The construction of dams and other structures égdted in fragmentation and change to
flow-patterns of almost 60% of the large river gyss in the world.

From among a range of wetland and other habit&stgssessed in 25 European countries
for the period 1990-2000, mires, bogs and fens shkiave largest proportional losses of area
(-5%); while the area of “inland surface water"rieased over the same period. 70% of the
remaining bogs and freshwater habitats were clagsdeing in unfavourable conservation
status.

The “overall need to address adverse change iedblegical character of wetlands” was
perceived in the years 2005-2008 by Ramsar Coroeiitarty Governments nearly
everywhere as at least the same, and in a magdritgses greater, than in the years 2002-
2005; i.e. a net deterioration in wetland conséovastatus.

In three out of six Ramsar regions in 2005-2008i¢af Neotropics, North America) a
majority of Parties perceived that the need to eskladverse change in the ecological
character of wetlands in general had increased acedpwith the previous triennium. In
Europe a majority of countries perceived the needrechanged (though this need still
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reflects on-going declines), and in Asia and Oceé#mé picture was more equivocal.
. Index scores for overall effectiveness in the coret®n of wetland status are above the
global average in Europe and Asia, while the Ngitoand North America score least.
. In the Mediterranean region, 65% of expert respotei® a survey categorised the overall

status of Mediterranean wetlands in 2004 as “ge@odl’ 35% as “poor”. Inland wetlands
were regarded as having better status than coastiinds.

. The assessment of trends was worse than for sthtiding equally between perceptions
that trends were deteriorating and that they weslels or improving. More deteriorating
trends were noted for coastal wetlands than famnidiwetlands, mainly in the countries in
the south of the region.

. Roughly equal proportions of responses recordeceperd improvements and deteriorations
for wetlands in the Mediterranean basin as a whotelation to the longer time-period of
1991-2004. 20% of responses assessed the trenth@/period as “stable”.

. The proportion of respondents assessing trenddedsriorating” in 2004 was higher than
for the same respondents’ assessments of thedremdhe preceding 13 years; suggesting a
worsening of the status of Mediterranean wetlarsds @hole.

(See also findings on “water quality”, covered undlerget 7.2/activity 1.1.3 above; and findings on
“threats”, covered under goal 3.2 below).

Overall, these findings suggest that target 5.1 matybe being achieved; although most
datasets/assessment methods are not specificahed¢o addressing change in ratefsloss/degradation.

Goal 3.2 To develop, based on inventories, rapid and adseessments applied at the regional, national
and local levels, an improved understanding ofatsréo inland water ecosystems and responses of
different types of inland water ecosystems to theeeats.

. The degradation and loss of inland wetlands andispdas been driven by infrastructure
development (such as dams, dikes, and levees)ctameersion, excessive water
withdrawals, pollution, salinisation, eutrophicatj@verharvesting and overexploitation, and
the introduction of invasive alien species. Insezhhuman use of fresh water has reduced
the amount available to maintain the ecologicatati@r of many inland water systems.

. Conversion (clearing or transformation) or drainfgeagricultural development has been
the biggest single cause of inland wetland losddvade.

. Over the past four decades, excessive nutrientigdths also emerged as one of the most
important direct drivers of ecosystem change iaridl (and coastal) wetlands.

. The construction of dams and other structures alivegs has resulted in fragmentation and
flow regulation of almost 60% of the large rives®ms in the world.

. Modifications to water regimes have drasticallyeafed the migration patterns of birds and
fish and the composition of riparian zones, opamedccess to invasive alien species and
contributed to an overall loss of freshwater biedsity and inland fishery resources.

. While habitat loss is the primary cause of extmectdf freshwater species, the introduction
of non-native invasive species is the second nmogbitant cause of decline.

. Global climate change and nutrient loading arequteid to become increasingly important
drivers in the next fifty years. Climate changexpected to be additive to the impacts of
other drivers, and to exacerbate the wetland Indsdagradation that is already occurring as
a result of other causes,

. Overall, there is evidence that growing pressum@s fmultiple drivers are increasing the
likelihood of nonlinear and potentially abrupt chas in ecosystems.

. Pressures associated with water resources managéamehuse change (land claim and
habitat loss) and agricultural activities are hytfee most dominant issues recorded at
Ramsar sites worldwide.

. In a sample of 167 Ramsar sites that are also lrapoBird Areas (IBAs), every one was
recorded as subject to some level of threat, witht Deing subject to “high” or “very high”
threat levels. In terms of impacts on bird intesethe most frequently recorded problems
were associated with agriculture (including plaltaforestry), aquaculture, hunting,
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trapping, pollution (largely caused by agricultueéfluents) and human disturbance (mainly
recreation).

. Comparing regions in the same study, agricultimaats dominated in Africa, but in Asia
the most frequently recorded issues related toifgiaind trapping, in Europe to human
disturbance and in Asia to pollution.

. In Africa, the Middle East and Europe, dams anciottater control structures are
considered to pose a threat to nearly 10% of th@13IBAs in these regions; and 87% of
these sites contain wetlands of international irtgrare.

. In the Mediterranean region the most frequentlyriga negative drivers of change in
wetlands are urban development/infrastructure féed in 57% of survey responses),
urban/industrial pollution (50%), tourism (45%), temabstraction (43%), agricultural
intensification (43%), agricultural run-off (40%M@hunting (42%). Urban and
infrastructure development was reported as a merpiént negative driver for coastal (64%
of responses) than inland wetlands (48%), wheredsnabstraction was more frequent in
inland (56%) than coastal wetlands (33%).

. The most frequently intensifying threats overalthe Mediterranean region are reported to
be infrastructure developments, tourism, pollutamid agriculture, although nearly all threats
are intensifying in at least some parts of the ,a@ad none is diminishing overall.

. Agricultural threats show a consistently high ptemae in all the datasets referred to above.

Overall, these findings contribute to the “improveaiderstanding” sought by goal 3.2, but (althougi n
specified as part of the goal) more work is negdeghderstand trends over time.

609. The summary sentences at the foot of each sectidalle 10 present a picture of inland waters

programme performance outcomes that could be desised as a combination of “not being achieved”,

“mixed picture” and “not very easy to say”. No icators are showing outcomes that could be

characterised at global level as “clearly beingieagd”. Where more robust and accurate data are
available they suggest that rates of decline/los@ecelerating (e.g., waterbird population data).

610. The global “2010 target”, of significantly reducirnige rate of loss of biodiversity by 2010, is
regarded as incorporated into the inland watergi@rome of Work targets by being the basis from tvhic
they are all derived. The statement in the pregegdaragraph is therefore a statement of conclasion
progress towards this global target too, as fanlasd waters biodiversity is concerned.

611. The key feature of the way in which the global 2@afet is expressed is that its monitoring
requires measures and findings which are capabépedking about a change in the rate of change, and
this requires some care in interpretation. Thevatamalysis of waterbirds, and particularly thelygsia
presented there of data on shorebirds, is the driehvprobably approaches most closely to the kihd o
metrics required. With datasets on trends, whaoh @oint is itself an expression of a rate of geamt
least two data-points are required to make theisggcomparison. With datasets on status, a Seres

of at least three data-points is required, so tivatrates of change (from point 1 to point 2, armhf
point 2 to point 3) can be compared.

612. It is also critical in interpreting 2010 target u#s to be clear that a “success” in terms of
reducing the rate of decline (which, dependinglmrhode of presentation, may appear as an “impgovin
trend”) will still relate to a continuing absolutiess of biodiversity, unless the trend has improt@the
extent of passing the threshold point where itdwéts from negative to positive. Summary “storydine
need to be very clear about what constitutes “goms” or “bad news” in this context.

613. This report has looked at a selection of inlandensbiodiversity outcomes, but has not (apart

from the one illustrative example and a few othmgidental observations) looked at whether these
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outcomes result from actions by governments inaesg to the 2010 target or to the targets, goals an
actions in the Programme of Work. This aspeceigpohd the scope of the present portrayal of sttds
trends; but it is being addressed elsewhere irtdinéext of work on the Ramsar Convention’s indicsito
of effectiveness. This separate work will show thabnstant or worsening rate of biodiversity deciis
occurring even in some cases where diligent implgatmn of agreed actions is being undertaken by
relevant governments. Again, care in interpretatidll be required: this does not necessarily mesat

the action was misguided or a waste of effort, esitie question may be how much worse the situation
would have been without it. In general though,efiaes, control situations and hypotheses are all
relatively weak areas of indicators in this fielth most cases, all that it is possible to do isdmpare
“with action” and “without action” outcomes in diffent places as a surrogate for changes over time;
to compare “before action” and “after action” outws in the same place but without being able tp kee
other variables constant. These are importantesiges for future analyses.

E. Comments on links to other CBD programme areas

614. Inland water ecosystems and biodiversity exist with physical landscape matrix and a socio-
political matrix, and while they have scientifigatlefinable distinctiveness, they are also conmettea
continuum of other interests, meaning that theiatinent in a separate programme is a necessary but
(ecologically speaking) somewhat artificial expedie

615. As mentioned at the beginning of this report, wetkoccur in all biomes and are potentially
influenced by all sectoral activities, and the CBBtosystem approach provides an appropriate ganadi
for the cross-cutting approach to land and watat i required to meet both the CBD’s aims and the
Ramsar Convention’s aims. CBD COP Decision VIgfers to the presence of inland water ecosystems
within ecosystems addressed by the Convention’srgpinogrammes of work, and encourages cross-
referencing and coherence among the programmessinmdspect; while it has also been observed that
“the health and integrity of inland waters is ameadent indicator of the health of terrestrial egiems”
(CBD Secretariat, 2006). Cooperation between e €onventions has a corresponding breadth of
scope, and so is far from being confined only Withand waters agenda.

616. In particular perhaps, most of the same considerativould apply to the Programme of Work on
marine and coastal biodiversity, given that Ranssafinition of “wetland” includes all intertidal
systems and near-shore marine areas to a deptimof & eco-hydrological terms, inland and
coastal/near-shore marine areas are linked byitmadtinfluences from the one to the other, andHay
topography of watersheds, catchments and baditas lbeen noted in the present report that mattyeof
datasets underpinning indicators and other meagergstrends in certain waterbird populations) rase
able to separate an inland component and a mavastal component, and so the findings they generate
constitute an integrated story about both of tleeséronments.

617. Wetland storylines are also germane to the CBDésnthitic programmes on biological diversity
of forests (some forests are also wetlands), islargricultural lands, and mountains. Given the
centrality of water to the picture too, there isoatelevance in some respects to the programmeycand
sub-humid lands.

618. Clearly also there are close correspondences (aachmes already of harmonised or joint
approaches) between the two Conventions in reldtiothe CBD’s cross-cutting issues, and Ramsar
indicator information (especially the analysesfid&iveness correlates) will be of relevance @ idsues
concerning environmental impact assessment, cliclzege, invasives, communication and incentives,
among others. In particular, those indicator asedywhich are focused on various aspects relating t
Ramsar sites are of importance for the Programnvéark on protected areas.
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619. Further Ramsar monitoring, indicators and reportitogk is likely to able to explore a number of
finer disaggregations of datasets, in ways whicly erable findings to be derived specifically inatedn

to individual wetland types, threat types or otbategories which would be particular to one or ptife
the CBD themes or issues.

620. Tabulations of the kind which map targets, goaitiviies and indicators from the inland waters
work programme on to the indicators and other naoimiy and reporting processes operated by the
Ramsar Convention, could be constructed also fer eélquivalent targets etc in the other CBD
programmes. This would help to fill out the pigtunf potential inputs which might be provided by
relevant Ramsar activities across the themes. imhisrn will have great utility in relation to ctnuing
activities towards harmonised approaches to ramprtin the biodiversity-related Conventions more
generally.

621. The previous and present sections have togethgidpidsome closing comments on this review
of the status and trends of inland waters bioldgiogersity in the context of the 2010 biodiversigyget.
They may perhaps at the same time constitute anirgpeeomment for the dialogue that lies ahead,
concerning appropriate responses and action obgsctor the Parties of both Conventions to consider
relation to the post-2010 period.
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Il DRIVERS OF CHANGE — WATER RESOURCES USE

622. The following sub-sections are derived largely fritva Third World Water Development Report
(WWDRS3) published in 2008 by UNESCO (WWDRS3, 2008The Secretariat of the CBD provided
information, editorial assistance and oversighMWDR3.

623. WWDRS3 includes an assessment not only of the statdgrends with water itself, but also those
of the uses to which water is put, their impactsaater availability and the environment and theclir
drivers of changes in water (both quantity/avallgbiand quality). Climate change is considered
throughout as a cross-cutting issue. WWDR3 alsoeglgarticular emphasis on the indirect drivers of
change (for example: population pressures, chgmginsumption patterns, economic forces, tradg. etc.
It notes pertinently that it is these indirect ény that exert the key influences on water and its
environment. As such these indirect drivers mustdresidered and addressed if water (and hencedinlan
waters biodiversity) is to be managed sustainafither sources of information are quoted where
relevant.

624. Sustainable development depends on the managenfiewater resources. Managed water
resources are an essential component of growtlglsow economic development, poverty reduction and
equity. They will be essential to the achievemdmhost (if not all) the Millennium Development Geal

A. Global Crises and the Role of Water
1. Water Is Food

625. Water is essential for the production of food agdaalture is by far the greatest consumer of
water, estimated at about 70% of all water consiompDuring a U.N. Summit on June 3-5, 2008 in
Rome, ltaly, the participants of the High-Level @ence on World Food Security: the Challenges of
Climate Change and Bioenergy stated their concedrpaovided insight into the crisis and its resioloit
The summit adapted by acclamation a declarationstiadées “There is an urgent need to help develppin
countries and countries in transition expand agjtioel and food production, and to increase investme
in agriculture, agribusiness and rural developmfsoim both public and private sources,” and calis o
donors and international financial institutionspmvide “balance of payments support and/or budget
support to food-importing, low-income countriesfii§ summit showed how various processes involving
food security, climate change, markets, developrassistance and energy were interlinked and could
aggravate the situation in one sector while contitily to the solution in another. Another obsenfati
from the summit was thiack of water as an explicit agenda iteneven though it has strong links with
all these issues and many more.

® The World Water Development Report series is thgghip report of the World Water Assessment Program
and the reporting process includes both contrilbstiand oversight from UN-Water. It therefore reprgs a
synthesis of information, analysis and views ofth# 26 United Nations agencies or programmes ragaliith
water — plus a number of partners beyond the UNesygincluding IUCN, WWF, World Water Council, Raar
Convention, IWMI, Stockholm International Water tihste, UNSGAB, International Water Association,
International Association of Hydrogeologists, Ace@f The Global Compact, Global Water Partnership,
International Association of Hydrological Sciencésternational Commission on lIrrigation & Drainadeublic
Services International, Water Supply & Sanitatiosll&borative Council, World Business Council forsginable
Development,
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2. Climate Change and Water

626. Scarcity as measured by available water per capftaecast to get worse where the population is
still growing significantly — in Sub-Saharan AfricBouth Asia and some countries in South Americh an
the Middle East. Worse, climate models show thateexes of rainfall are probably going to get worse
resulting in heavier floods and more frequent dhisign regions already affected by these. These are
often the very same regions with low income leveds capita, widespread absolute poverty, strong
population growth and rapid urbanisation. Theséreg and local crises concern the world.

627. Adaptation to climate change adds a critical cingefor all countries, particularly for cities in
coastal zones and for developing countries thatb&ihit hardest and earliest, with low capacitatapt
and for almost all business sectors. Even if GHGceatrations are stabilized in the coming yeameso
impacts from climate change are unavoidable. Theskide increasing water stress, more extreme
weather events, the potential for high levels ofjnaion and the disruption of international markdits
climate change brings even more significant shifthe availability of water resources, there cdutdan
influence on patterns of human migration. Thesdl@hges cannot be separated from the challenges of
sustainable development. The issue is one of depredat in a more difficult climate. In fact, the
incremental costs of adapting to climate changeséone developing countries will soon be close & th
current flow of aid to them. The leaders of the @Gw8eting in Hokkaido Japan committed to accelegatin
enhanced action on technology development, trandifeancing, and capacity building to support
mitigation and adaptation efforts (Box 1). Agasnich statements fail to grasp explicitly the impocde

of water. Such adaptation measures are relatecterwesources which will be most affected by ctama
change, as evidenced, for example, in a recent WNEFGocument (200%)“... sector-specific adaptation
planning and practices were discussed in the asEagriculture and food security, water resources,
coastal zones and health. Those sectors were estldiised on their importance to Parties and
organizations as highlighted in their submissiohs..

628. It is of concern that the interlinkages to watesources and water management are not
recognized more explicitly in dealing with climatieange and its impacts on other sectors.

Box 1: Extracts from Declaration of G-8 Leadeoydko, Hokkaido, Japan, 9 July, 2008
Climate change is one of the great global challsrgfeour time. Conscious of our leadership
role in meeting such challenges, we, the leadetbeofvorld’s major economies, both developed
and developing, commit to combat climate changea@cordance with our common hut
differentiated responsibilities and respective tdjiges and confront the interlinked challenges
of sustainable development, including energy aiod feecurity, and human health.

We will work together in accordance with our Contiem commitments to strengthen the ability

of developing countries, particularly the most warhble ones, to adapt to climate change. This
includes the development and dissemination of tants methodologies to improve vulnerabiljty
and adaptation assessments, the integration oichange adaptation into overall development
strategies, increased implementation of adaptatitategies, increased emphasis on adaptation
technologies, strengthening resilience and redueinigerability, and consideration of means|to

stimulate investment and increased availabilitfirincial and technical assistance.

629. A strong element within the case for action on alienchange lies with the vulnerability of poor
communities. Projections from climate scientistsl amdellers warn that changes in water availability

® United Nations Framework Convention on Climate 1@je@ Report on the workshop on adaptation planaimd) practices,

FCCC/SBSTA/2007/15, 25 October 2007

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document

Page 168

and quality may have disastrous consequences. Beaaater is the principal medium through which
changes in climate will impact upon economic, doaiad environmental conditions, changing water
availability translates into economy-wide impactbus, the prevailing water situation is invokedaas
primary justification for action on climate. Itv&ry high on the agenda of water managers to tefiens

to resolve current problems before the main impattslimate change start to kick-in. However even
without climate change development is threatenadany regions by factors we fail to address timg an
again, and which pose the most urgent threatsvtelgement.

630. What advocacy on climate change has done is tg withe fore a dire projection of a worsening
water situation — a different cause, but the samdgeresult. It is an unfathomable paradox that tbddnis
motivated to respond to the impacts of climate geaaf the future, yet has remained disinterested in
taking the actions needed to meet the rising watsis that is upon us today.

3. Water in Environmental, Social and Economic 8gcu

631. Climate change and especially its implication caree water resources becomes a security issue
with a new dimension — not only a matter of narrational security, but about a collective secuirita
fragile and increasingly interdependent world.

632. In Africa alone, by 2020 between 75 and 250 millmeople may be exposed to an increase of
water stress due to climate change. If coupled wiitreased demand, this will adversely affect
livelihoods and exacerbate water-related probldRSC 2007).

Box 2: U.N. Secretary General Ban Ki-moon warhat twater shortages are increasingly driving
conflicts

Increasingly, fights are erupting over such basim&n needs as water or arable land. | find thisdtre
deeply worrying, especially because such shortageenly projected to grow in coming years,” halsai
adding that water also underpins many of the werlkdey development challenges — food, the
environment, health and economic well-being.

Until only recently, we generally assumed that watends do not pose much risk to our businesses.
While many countries have engaged in waste-wagatrtrent and some conservation efforts, the nation
of water sustainability in a broad sense has nehlseriously examined. Our experiences tell us |that
environmental stress due to lack of water may teambnflict and would be greater in poor nations.

Ten years ago -- even five years ago -- few peppld much attention to the arid regions of western
Sudan. Not many noticed when fighting broke outMeen farmers and herders, after the rains faited a
water became scarce. Today everyone knows DaiMate than 200,000 people have died. Several
million have fled their homes.

There are many factors at work in this conflictcofirse. But almost forgotten is the event thathed it
off — drought. A shortage of life's vital resoerc

We can change the names in this sad story. SamalChad. Israel. The occupied Palestinian
territories. Nigeria. Sri Lanka. Haiti. ©ahbia. Kazakhstan. All are places where shostaije
water contribute to poverty. They cause sociati$lasip and impede development. They create tensions
in conflict-prone regions. Too often, where wedeater we find guns.

Speech of Secretary General Ban Ki-moon at the ®8vorld Economic Forum, 2008

633. Management of the crises is made even more diffloylthe fact that in most countries the
knowledge and information and understanding oinigortance that is required for decision-making and
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long-term planning is simply not available. Verywfeountries, if any, have a good knowledge of how
much water is used and for which purposes, of tlentity and quality of water that is available aaah

be withdrawn without serious environmental conseqee and of how much is invested in water
management and infrastructure. Underfunding of magi®n, monitoring and information systems leads
directly to weaknesses in infrastructure, reseamth development and training in addition to reduced
efficiencies. This applies too at the global seathere such information is essential to the contnof
global models of the hydrological cycle and for ingkdecisions on where interventions, such as eater
aid, are most required.

634. It is generally accepted that growth is a necessidirmot sufficient, condition for broader
development. WWDR3 placed more emphasis on devedapthan its predecessors. But growth requires
access to and the use of natural resources. ThetiEReport says that we may be entering a period in
which natural resources, broadly defined, impose limeits on growth. Interestingly the Report makes
major reference to the essential role of wateruess. While the Report points out that “Each count
has specific characteristics and historical expeds that must be reflected in its growth strategy”
WWDR3 makes the case that the availability of waésources and their management is one of the key
characteristics that determine the growth stratégycountry.

635. In Africa this was recognised by the heads of ggatbered in Sharm El Sheikh, Egypt when they
adopted the declaration in Box 3.

Box 3: Commitment of African Heads of State

WE, the Heads of State and Government of the Afrldaion, meeting at the 11th Ordinary
Session of our Assembly in Sharm EI-Sheikh, ArapuRdic of Egypt, from 30 June to 1 July 2008,
Recognizing the importance of water and sanitdiorsocial, economic and environmental development
of our countries and Continent;
Reaffirming our commitment to the principles andeakives, stipulated in the Constitutive Act of the
African Union aimed at promoting cooperation andgnation between our countries in all fields wath
view to raising the living standards of our peogdes the wellbeing of future generations;
Recognizing that water is and must remain a kegustainable development in Africa, and that water
supply and sanitation are prerequisites for Afgdaiman capital development;
Concerned that there is an underutilization andveimesharing of water resources in Africa, and that
remains a growing challenge in the achievemenvad fand energy securities; ............

WE COMMIT OURSELVES TO:

(a) Increase our efforts to implement our pastatations related to water and sanitation.

(b) Raise the profile of sanitation by addressimg gaps in the context of the 2008 Thekwini Ministe
Declaration on sanitation in Africa adopted by AM@O

(c) Address issues pertaining to agricultural wats for food security as provided for in the Mieigl
Declaration and outcomes of the first African Wakézek.

And patrticularly;

(d) Develop and/or update national water managemaities, regulatory frameworks, and programnjes,
and prepare national strategies and action planadisieving the MDG targets for water and sanitatio
over the next seven (7) years;
(e) Create conducive environment to enhance tleet@fé engagement of local authorities and thegpeiy
sector;

" Commission on Growth and Development, 2008e Growth Report: Strategies for Sustained Growattd Inclusive
Development. ........c.coooievieiiniinennnn.
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() Ensure the equitable and sustainable use, Asgspromote integrated management and development
of national and shared water resources in Africa;
(g) Build institutional and human resources capaeit all levels including the decentralized local
government level for programme implementation, eckainformation and knowledge management as
well as strengthen monitoring and evaluation;

(h) Put in place adaptation measures to improveedhiience of our countries to the increasing ahi
climate change and variability to our water researand our capacity to meet the water and samitatio
targets;
() Significantly increase domestic financial resms allocated for implementing national and regian
water and sanitation development activities and Gabn Ministers of water and finance to deve|op
appropriate investment plans;

(j) Develop local financial instruments and marletsinvestments in the water and sanitation sector
(k) Mobilize increased donor and other financingtfee water and sanitation initiatives includingiomal
projects and Rural Water and Sanitation Initiatiwee African Water Facility; Water for African @it
programme and the NEPAD Infrastructure Project &naion Facility, as committed in the G8 Initiatvie
on water and sanitation...

636. This represents a significant global developmerdllehge as highlighted by the Asian Water
Development Outlook (2007), which emphasises a tidigtiplinary and multi-sector perspective (on
water) around the Asia and Pacific region” in facthe challenging of sustaining growth. Particylarl
highlighted by that recent report are “importangits that have been neglected or are being inatelgua
considered in most countries of the region. Amongsé is the urgent need to address the inherent
interrelationships between water and other impord@velopment-related sectors, like energy, food, a
the environment”. Economic growth has yet to reeenuch prominence in Poverty Reduction Strategies,
or PRS. So, there is currently little in the wayaadetailed roadmap for water resources development

637. Interest is growing in the evidence of the macropemic returns of investments in water.
Disasters such as floods (from typhoons or hurgsaand tsunamis as well as from rainfall exceetliag
carrying capacity of channels) and droughts ararlgldinked to water. An illustration of the costé
disasters, highlights the impact on poor econorasompared with those wealthy enough to cope is
provided in Figure 58.
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Figure 58: The costs of disasters — total and asesbf GDP, in the richest and poorest nations

638. In the past, concerns about the sustainabilitthef¢ activities have tended to be put off until
countries were sufficiently wealthy to invest ipaging the damage already done and preventingdurt
damage. To-day it is recognised that our planehagsupport this way of managing water and that
investment in environmental sustainability must caepany investment for growth. It is similarly
recognized that delaying equity issues until anneotdc development threshold is reached is not
justifiable as it aggravates the problems of sdaistice and poverty while contributing little toa@omic
benefits.

639. The economic benefits of addressing water andaténitare huge. Increased access would save
millions of working days. The overall economic loesAfrica alone due to lack of access to safe wate
and basic sanitation is estimated to be some U8%#8ion per year or around 5% of GDP (WHO,
2006).

640. Excessive environmental degradation caused by vpalartion and withdrawals also is a source
of negative economic impacts. For example, the denwost of environmental degradation in Middle
East and North Africa (MENA) has been estimatede®f the order of US$9 billion per year, or 27L.4
per cent of GDP, with a mean estimate of 5.7 pat 0€EGDP (Hussein, 2008). Industrialized countries
are learning the enormous costs associated witle stgree of restoration of essential ecosystentheln
USA such costs have been currently estimated ab#één and will continue to rise as more is known
(Box 4).

Box 4: Examples of the costs of restoring inlaradexr ecosystems

Everglades Restoration: $10.9 billion. GROUNDWORKID FOR EVERGLADES RESTORATION
BUT PROJECTS EXPERIENCING DELAYS$
http://www8.nationalacademies.org/onpinews/newsigspx?RecordID=11754
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Restoration of the Upper Mississippi River: $5.8idoi, 50-year CRS Report for Congress: Upper
Mississippi River - lllinois Waterway Navigation gansion: An Agricultural Transportation and

Environmental Context, July 15, 2004

Restoration of Coastal Louisiana: $14 billion C@50 Towards a Sustainable Coastal Louisiana.
http://www.coast2050.gov/2050reports.htm

Restoration of Chesapeake Bay: $19 billion. Cheslene Bay Program
http://www.chesapeakebay.net/fundingandfinancimxasenuitem=14907

Restoration of Great Lakes: $8 billion Great LaRestoration and Protection Priorities: An Overvigw
Programs, Funding Streams and Critical Gaps Prégarehe Council of Great Lakes Governors. Policy
Solutions Ltd.111 West Washington Street, Suitesl@hicago, Illinois 60602

Restoration of California Bay Delta: $8.5 billiofirgt 7 years) Large Scale Ecosystem Restorgtion
Initiatives. http://www.nemw.org/calfed.htm

Restoration of Missouri River — to be determined

641. That the reduction of poverty is the single ovengdpolicy is evidenced by the primacy of PRSs
and national development plans (NDPs) as the gomwvgmechanisms for partnerships and finance from
the international community. As of mid-2008, 59 ewies have prepared full PRSs and an additional 11
countries have completed preliminary, or “interinPRSs. The focus in those countries has moved to
implementing those strategies. This representgridfisiant change. For many years previously, action
water that could deliver benefits to the poor hadkéd the vital accompaniment of government
frameworks that prioritised the reduction of poyeahd the mobilisation of finance. Yet, even thoug
PRSs offered prospects of aligning action on waidr poverty reduction, few current PRSs pay action
on water anything other than scant recognition.

642. New information has also begun to emerge on thafiignce of scaling to the potential benefits
of water management opportunities. While there ar@ny opportunities for development, those
opportunities are not unlimited. For example, enie from the Zambezi Basin (World Bank, 2006)
shows that even full development of the basinigation potential could benefit, as a maximum, raren
than 18% of the basin’s rural poor, even includifigfarm multipliers. Concentrating services rigke
heightening of regional disparities where watescigrce may need to be matched by policies thatgiem
specific action in economically disadvantaged asdasgside stimulating the advantaged.

643. Unless the growth and poverty reducing contribigiohwater resources are made more explicit
and specific at country-levels, the developmentsagd finances are unlikely to follow. The spesifaf
those developments will bear influence upon sourcests, viability, sustainability and instrumenfs
finance. But only national and local level actidans can secure the necessary alignments betwden wa
resources, economic growth and poverty reductiongifg those alignments within proper frameworks
such as a subsequent round of Poverty Reductiatefies, PERs or NDPs that are more growth-
orientated will help make essential connections.

4, Reaching the Millennium Development Goals
644. Water is the key mechanism linking the various MOEgure 59).

645. Achieving the goal of reducing the number of thaffécted by hunger and malnutrition depends
on the performance of the agriculture sector, gdwtas that uses more than 70% of the water withdraw
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In a context of abundant supply of water, and Wiiite understanding of environmental implication,
irrigated agriculture has increased practicallyanstrained in the second part of the 20th CentAisya
result, the environmental limits of hydraulic systeare being reached in an increasing number oépla
Increasing water scarcity and concern for enviramalesustainability now constrain further developitne
of water for agriculture, and in places, competitioom other sectors leads to a reduction of volkime
allocated to agriculture. The key to ensuring comtius supply of food and other agricultural
commodities therefore lies in increased produgtiot water. Indeed, without further improvements in
agricultural water productivity or major shifts a&gricultural production patterns, the global amooint
agricultural water demand in agriculture would #ase by 70%—-90% by 2050 (CA 2007), an
unsustainable situation.

Figure 1.7  Cause-effect chains and links between water and the Millennium Development Goals
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Terrestrial ecosystems

expansion
Increased Irrigation River — = Aquatic ecosystems
crop depletion
Hunger production Water
alleviation harvesting Aquatic ecosystems
goal
Eutrophication Groundwater-
Agricultural deP:"dS"t \ Environmental
chemicals Nitrates in wetlands :
groundwater sustainability
goal
Polluted
Poverty o
alleviation sources
oal Income- Industrial
= generating ™ production \
activities Pollution
Sanitation )
Aquatic ecosystems
goal (water
supply and H“'“::[;"'@m
sanitation latrines

goal)

Source: Based on Cosgrove 2006, p. 38.

Figure 59: Cause-effect chains and links betweeenand the MDGs (Source: W.J. Cosgrove Water for
growth and security in Water Crisis: Myth or RealiFundacion Marcelino Botin. Taylor and Francis
London 2006; from WWDR3 2008).

646. The impact of climate change on environmental suskdlity is increasingly recognized. At the
High Level Event on the Millennium Development Goat the UN on September 25, 2008 discussion
focused on the need for national development piarte climate resilient, especially for the LDCsda
for new adaptation strategies to be developed mptemented.

5. Environmental Sustainability

647. Humans and other species on the planet are depeolevater for life. Yet, man has not always
demonstrated good stewardship of the water envieoinToday, water management crises exist locally
or are developing throughout most of the world. \Udter (2007) has reported that in just one week in
mid-November 2006, national media sources repoflbedl but high-profile shortages in parts of
Australia, Botswana, Canada, China, Fiji, Kuwaibdria, Malawi, Pakistan, Philippines, South Aftica
Uganda, the United Arab Emirates and the UniteteStaf America.
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648. Generally regional phenomena, water crises cangares water shortages and droughts, floods
or both, now aggravated by the consequences ofawimhange. They may be natural or caused by
increasing demands that exceed supply, lack oéshfucture or poor water management. They may be
the result of waste or abuse resulting in polluti&ach shortage imparts local impacts. In accunauat
they risk threatening the lives and livelihoods lllions of people and irrevocably changing the
ecosystems the planet.

649. Many place the sustainability focus firmly onto teevironment, and its ability to continue to
support progressive social and economic developmatdrnational Conventions such as the United
Nations Convention to Combat Desertification (UNQC&nd the United Nations Convention on
Biodiversity (UNCBD) have made water a global isslieere have been successes - 90% of pollution is
handled in developed countries. Other multi-stalddroprocesses, such as the World Commission on
Dams have seen environmental sustainability rispriminence as a factor influencing the manner in
which water development takes place.

650. It has long been recognized that the environmewntiich people live — from the household to the
community to the global level — significantly affet¢heir health (Box 5) .

Box 5: Malnutrition Attributable to EnvironmentRlisk Factors (Based on: Environmental Health and
child survival: Epidemiology, economics, Experien¢Box 4.1). The World Bank. 2008. ISBN- 13:978-
0-8213-7236-4)

In Preventing Disease through Healthy Environnfergspert opinion was cited as indicating that ppor
water, sanitation, and hygiene and inadequate watgurces management contributed to 50% of the
consequences of childhood and maternal underweilhis expert opinion builds on evidence that
emerged toward the end of the 1950s on the imgamtwronmental infections on a child’'s growth.

A technical review by the World Bank of 38 recemthort studies corroborates this 50 per dent
(confidence interval of 39 to 61 per cent) figureed to estimate the consequences of malnutrjtion
attributable to environmental risk factors. Evidenitom several of the studies demonstrates how
exposure to environmental health risks in earlydtiuiod leads to permanent growth faltering. Lowered
immunity, and increased mortality. The results frimase studies were scrutinised to evaluate whether
infections cause growth faltering and, if so, tcaivextent.

For example, a relatively recent large study froam@ladesh reveals that dysentery and watery diearho
together could retard weight gain by 20 to 25 pertcompared with those periods where no infectjons
occurred9. This weight gain reduction is likely be significantly higher when compared wijth
international standards, and simulations that fde&%a per cent weight gain retardation result|in
approximately the same environmentally attributaigalth burden as the estimate in Priiss-Ustiin| and
Corvalan. 2006.

651. It is also well recognised that the poor rely digmrtionately upon natural resources for their
livelihoods — forestry products, wetland produdisheries and rain-fed farming systems. Rates of
destruction and degradation are high because peuple face few options available to them, and are
often posed with short-term decisions on survivelt jeopardise longer-term sustainability. More and
more, the tackling of environmental degradatioarntbracing solutions among poor communities.

8 Priiss-Ustin and Corvalan. 200Breventing Disease through Healthy Environmentswdmls an Estimate of the

Environmental Burden of Diseaggeneva: World Health Organisation

° Alam et al.Association between Clinical Type of Diarrhoea @bwth of Children under 5 Years in Rural Banglddes
International Journal of Epidemiology 29 (5) 916-21
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652. While water has a productive value limiting deansido this greatly underestimates the value of
the resource per se (Box 6). Citizens who redligeare calling for action to protect water. Besises,
recognizing the importance of protecting the sosiafeheir water are joining them.

Box 6: Water as capital

Fifty years ago sustainability was simply not atpsrthe vocabulary, and water was not a particplar
consideration for economists. Classical economietognized land (meaning all natural resources),
labour, and produced capital as the basic sourtegealth. Neoclassical economists focused only on
labour and capital, with “land” treated as just tieo interchangeable form of capital. The geneialvy
was that natural resources were abundant reladidemand and therefore not an important focushfer t
economist, whose task it was to allocate scarceuress—those whose use constrained alternative
economic opportunities. There was little apprecrabtf the fact that the environment is used noy asla
“source” of valuable inputs but also as a “sinkf foe waste and pollution of the economy. Neithasw
there much thought about the possibility that therldvmight reach a scale of resource exploitatibn a
which the capacity of both the “source” and “sirilkhctions of the environment could become a binding
constraint on well-being and economic growth.

The focus on produced rather than natural cagtpbirticularly stark when it comes to water. Priges|
typically related to the capital outlays required deliver water (that is, the infrastructure ane [th
operations and maintenance charges) without anyponant of value attributed to the resource itdédft
only does an undervalued water resource tend tivbrised, it also induces distorted prices thatigeo
poor information about whether investments makesseh provides no insight into whether economic
activities are actually creating value or whethmer tesource is running out and needs to be cortkdive
must be said, though, that water delivery is higtdpital-intensive, and produced capital will tHere
remain a crucial focus for financial and econommalgses of water investments. The point to recagisz
that the value of water resources also matters,tiaidwater’'s availability, quality, and timing caot
simply be “assumed.”

Source: Bergkamp and Sadoff, in 2008 State of tbheldythe Worldwatch Institute. Norton. New York

B. Broadening the issues — indirect influences

653. The interaction between sectors of the economydhaiiability of water resources should be a
factor to be taken into consideration by thosengiteng to find ways to avoid these crises. Howehés
is far from the way water is managed to-day.

654. Historically until about the 1990s (and in some rtoes still to-day) the various sub sectors
within the water sector worked quite independenilith specialists in water supply and sanitation,
hydropower, irrigation, flood control (managemesti). interacting very little with one another. Asna

and more basins approached clo¥ues a result of population growth and other drivéne need for
water management across sub-sectors at the basinblecame evident. This concept was expanded in
the 1990's to one in which water was to be manageshsure efficient water use, equitable sharindpef
benefits and environmental sustainability. Thestithtegrated Water Resources Management (IWRM)’
was coined to describe this approach. At the Jadsihnmg Summit in 2002 an objective was set that all
countries should develop IWRM plans by 2005. (bl be noted that the approach had been in use
before then although not described in these woldsiotable example was the development of the

19 bemand for water use within the basin resultinthmwithdrawal of all of the water in the basin.
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Tennessee River in the USA. Many countries contbougdopt the approach using different terminology
to describe it).

655. The approach is now well understood by most of éahewsrking in the water sector, and is
beginning to be taught in universities as an inseiglinary approach. However it still is largely a
approach managed within the water sector, whasewell understood that water is essential toifdldn
the planet (human and the other species) and tahudivelihoods. IWRM is still seen by many as a
technocratic process. There is a beginning of meitiog within the sector that it is the decisionsdihers
outside the water sector that determine how watkbe used. Still the approach from within the teec
has been to invite those working in other socioreoaic sectors to join in IWRM, i.e. the other sesto
are seen as cross-cutting in water management.

656. The technological aspects of IWRM need to be linkétth the societal and political questions
that determine the real allocation and managenfemater resources.

1. The sphere of decision making & the water box

657. It has become increasingly clear that factors datsf the direct control of decision-makers and

managers working in the water sector have more iitapbimpacts on water resource management than
those that they can manage. So, approaches thattéi@eted governance and capacity within the water
sector have had too narrow a focus in the pastrgel number of countries have now adopted water
resource management laws, policies or strategmtsréflect links between water and the social and
economic sectors.

2. Actors in water management & decisions

658. Making trade-offs and searching for synergies nagucooperation between those responsible for
different sectors of the economy. An example o thould be a decision to make judicious use impgrti
goods with virtual water content to offset wateorshges. The role of water managers is to ensate th
these decision makers are informed of constraimid apportunities presented by water resource
management and the development of water infrastreiciThereafter it is their role to carry out their
activities in line with the national developmenbstgy.

659. Learning how to create institutions to facilitatést process is work in progress. Controlling

corruption must be part of institutional developmdhransparency Internationtieports that corruption

in the water sector is widespread. It is not unushat the investments required in water supply and
sanitation and irrigation infrastructure are 25-30figher than they should be because of corrupt
practices.

660. Within government there are a number of actorspkiecisions that control what will happen in
the water sector, or be constrained by the watdoselhese decisions are generally motivated fgnite
(budget) or politics (keeping pow&r) Governments by their actions facilitate, encoerag discourage
such investments, acting nationally, locally angigeally. Much investment leading to developmerihis
the private sector. Where there has been sustaieeglopment, the role of government generally has
been to facilitate action by others (The Growth @assion, 2008) and to regulate the process.

1 Transparency International, 20@obal Corruption Report 20041 Berlin.

12 Nick Manning. Strategic Decision-making in Cabi@bvernment: Institutional Underpinnings and ObstacThe World
Bank. Washington D.C. 1999. ISBN: 0-8213-4627-X N8B3: 978-0-8213-4627-3  SKU: 14627.
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3. Demographic, Economic and Social Drivers

661. Human activities and processes of all types — deaptic, economic and social — can exert
pressures on water resources which need to be mdnagese pressures are affected by a range of
factors such as technological innovation, institeiél and financial conditions, and climate change.

662. An increasing standard of living is typically accmamied by increased consumption and
production of goods. These patterns translate intoeasing demands for water-related household
services, and water resources to facilitate ine@aconomic growth and related activities. Incrdase
demand for meat and fish in emerging and urbanemshomies, for example, has increased fishery
activities and livestock production, which is geallsr a very water intensive activity (1 kg of beef
requires roughly 15,000 litres of water). The temsua continuously increasing demand for finitater
resources for which there are no substitutes. Whese resources can no longer be provided in
sustainable quantities and of necessary qualigretis new or increased competition between diftere
water use sectors and user groups. This outcombéeaverexploitation of aquatic ecosystems, as each
sector or user group tries to satisfy its own waesds at the expense of others. The ultimate issbe
sustainability of the exploited aquatic ecosystesssyell as the organisms (including humans) degrand
on them for their survival and well-being.

663. Consumer choices have a direct impact on domesdtermconsumption and water pollution.
Collectively, individual approaches can changeltugeL It is for this reason that many governmeait|
society and interest groups, in addition to impgiontrols, use awareness raising and social niagket
to introduce change.

4, Demographic Drivers

664. Population dynamics (growth, gender and age digidh, migration) create pressures on
freshwater resources through increased water desmamd pollution. Changes in the natural landscape
associated with population dynamics (e.g., migratierbanization) also can create additional pressur
on local freshwater resources and the need foe&sed water-related services.

665. The impacts of demographic processes on our weseurce will continue to be significant as the
21st century unfolds. The world's population, catiseestimated at 6.6 billion, is growing by ab@t
million people each year. This number implies meréased demand for freshwater of about 64 billion
cubic meters a yeHr(Hinrichsen et. al., 1997). It is estimated th@%®of the 3 billion people who are
expected to be added to the population by 2050beilin developing countries, many in regions where
the current population does not have adequate ®idoeslean water and sanitation. Nor do national
governments in these countries necessarily havefittamcial resources, institutional capacities or
manpower required to provide these needs for husgdiRbeing. Further, even in those areas thaehav
experienced gains in the number of people with sste water supply and sanitation since 1990, these
gains can be eroded by population growth.

666. While the world’s urban population grew very ragiffrom 220 million to 2.8 billion) over the

20th century, the next few decades will see aneggutented scale of urban growth in the developing
world. This will be particularly notable in Africand Asia where the urban population will double
between 2000 and 2030: That is, the accumulateginugbowth of these two regions during the whole

13 Hinrichsen, D., Robey, B., and Upadhyay, USalutions for a Water-Short World. Population ReégoBeries M, No. 14.
Baltimore, Johns Hopkins School of Public Healtbp®ation Information Program, December 1997.
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span of history will be duplicated in a single getien. By 2030, the towns and cities of the depigg
world will make up 81% of urban humanity.

667. The net implication of all of these demographic qasses is clear: the world will have
significantly more people in vulnerable urban apdstal areas in the next twenty years. In factrdbe
of slum formation is nearly the same as the raterb&n growth. The implication in areas with alngad
scarce water resources will be significant, andewatanagers will be forced to have to look beydre t
water sector for solutions. They will need to wat&sely with other sectors, such as education,timeal
social services and agriculture, to enable effeatésponse strategies to meet this challenge.

5. Population growth

668. While the 20th Century was the century of populatgrowth (with the world population
increasing from 1.6 to 6.1 billion), the 21st Cewmtwill be that of population aging, with the prapon
above age 60 years increasing from currently 109000 to 25-45% by 2100 (see Figure 2.1). The
world population projections of the Internationastitute for Applied Systems Analysis (IIASA) show,
that with a high probability of 85-90 percent, wbdopulation will reach a peak and start to deatiner

the course of the 21st Century: this has giventaste notion of the “end of world population gthiv
(Figure 60).
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Figure 60: World population from the year 1000 1®@(Different lines for 21st century
show 0.1 fractiles of uncertainty distribution,.i.80 percent of the simulated cases lie
between the top and bottom lines). Sources: UNJ12005) for historical trends; Lutz
et al. (2007a) for IIASA’s probabilistic projectisn

669. Most of the population growth will occur in deveiog countries and many in regions that are
already in a situation of water stress, in areah waiready limited access to clean water and d#onita
facilities. More than 60% of the world’s populatigrowth that will occur between 2008 and 2100 bl

in two regions: Sub-Saharan Africa (32%) and Sd\dta (30%) which, together, should account for
50% of the world population in 2100. Such levdlpapulation growth will have major impacts in tees
regions, given the relatively poor economic cowdisi in many of the affected countries, and the
attendant impacts on other sectors, including d@gahealth care, poverty alleviation, and ecoromi
development.

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMENF
NOT TO BE CITED



IDR-IW Background document
Page 179

670. The distribution of age and gender also can hawsiderable implications for consumption and
production patterns. The trend of increasing comism around the world is evidenced with the 25
members of the Organization for Economic Coopemnatind Development (OECD), namely Australia,
Canada, Europe, Japan, Mexico, New Zealand and$#e which collectively consume about half of the
world’'s energy (with is related to water use).

671. The year 2008 marked the transition from a rurahitated world to an urban dominated world,
as the world population was estimated to be equsgliy between urban and rural. By 2030, the number
of urban dwellers is expected to increase by apprately 1.8 billion people (from 2005), represegtin
about 60% of the world’s population while the numbgrural inhabitants is expected to decline dligh
from 3.3 billion to 3.2 hillion. Nearly 95% of thacrease in urban populations is expected to oircur
developing countries.

672. This trend has two major features. First, in spitehe great deal of attention that is given to
megacities, most of the world’s urban populatiomgually live in cities with less than 500,000
inhabitants. This is not to take attention awayfrthe various challenges of megacities, whichirequ
natural resources and create waste in quantitisgrpassed in human history and thus create signtific
pressures on the environment. Nevertheless, tbetigrof small and mid-size cities will still have
significant impacts on the water resource. Sectrelgreat majority of urbanization will take plaice
developing countries, especially in Africa and Asiere the urban population is expected to double
between 2000 and 2030 (UNFPA 2007). The ratestmnization rates are much lower in developed
countries, where some are actually decreasing.

673. In addition to the obviously increased density ebple in urban settlements, which has its own
sociological and health implications, the urbanaatprocess also has its own unique environmental
impacts. Urbanization is accompanied by an inéngasover of impervious surface, as previously
‘natural’ land surfaces become transformed inteetfy, roofs, parking lots and other types of stmest
that block the percolation of rainwater into s@lch construction increases the flow velocity ofena
over the land surface, carrying all sorts of materinto receiving water systems, degrading watietity

and causing local pollution problems. In many cadbs ‘urban drainage affect’ has led to ever-
increasing flash floods, causing casualties amasifucture damage.

674. Estimates of potential environmentally-displace@dple range from 24 million to almost 700
million people that could be displaced by wateat®dl factors, including development projects design

to relieve some water availability stresses in fimere!* Part of the complexity of unravelling the
connection between migration and environmentalofactsuch as water resources, is that people rely
indirectly or directly on their environment for théivelihoods. It is difficult to estimate the maigude of
potential migration to be expected as a resultrefirenmental factors. What is known is that climate
change, which is predicted to lead to increaseeguency and intensity of extreme weather evests, i
likely to result in an overall increase in the dgsgment of people in the future.

14 UNEP former head, Klaus Tdpfer, talks of 22-24lionl environmental migrants (Biermann, 2001), wiasr&lorman Myers
(2005) reports ‘at least’ 25 millions in 1995 (kttelate for a comprehensive assessment), espeitiale African Southern
Sahara, China, Central America and South Asia. ldarMyers even expects the number to reach aroumdilBon by the year
2010. The Office of the United Nations High Comriaser for Refugees (UNHCR, 2002:12) for exampléinested there were
then approximately 24 million people around theldievho have fled because of floods, famine androthgironmental factors.
Christian Aid released a report in 2007 estimatipgto 685 million people forced to move due to emwimental factors,
including development projects like dams that imtedarge areas of inhabited land.

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document

Page 180

675. One positive development of migration is the lessgof the pressures on the vacated lands,
which may be an opportunity for the recovery of euosystems. In certain areas of North America an
Europe, the rural exodus, combined with publicriegés for large recreational areas, has resultédein
growth of new parklands.

0. Economic Drivers

676. Growth and changes in the global economy are ha@ngeaching impacts on water resources
and their use. Growing international trade in goadsd services can aggravate water stress in some
countries, but can relieve it in other countriaetigh the flows of “virtual water,” particularly ithe form

of imported agricultural commodities.

677. Expansion in the global economy has a major impactwater — through the growth in the
number of consumers, changes in their consumptidnitd) changes in the way goods and services are
produced, and shifts in the location of activithigh affects international trade.

678. The economy-water nexus has permeated thinkingealighest policy-making levels. Delegates
at the 2008 meeting of the World Economic Forurbavos (Switzerland) voiced their anxieties over the
impacts of global economic processes on the woddvavailability of food, energy and water. One
leading businessman referred to water as “...thefdhe 21st century®, echoing similar remarks of a
former UN Secretary-Genetal A graphic illustration of the interrelationshigetween food, energy
supply, global warming and water is the impact catew supplies of growing crops for biofuel — a
measure aimed at reducing dependence on fossd. flibe production of biofuel requires considerable
amounts of water though this depends heavily ontythe of crop and the conditions under which it is
produced. It takes between 1,000 and 4,000 Ilgéwgater to produce a liter of biofuel. Thus, maasu
taken to tackle energy self sufficiency and climebenge can inadvertently add to the gravity of a
country’'s water problem.

679. The dynamic between the economy and water runetimdirections. Water is massively affected
by economic forces — but in turn, the state of waésources has a strong feedback to the economy.
Companies are becoming aware of the risks of opgrah water-stressed areas. In periods of water
shortages, public authorities are likely to closgvd factories, and divert water from farmers, idesrto
release water supplies for households. Water disieid public supplies may also prejudice hydropower
generation, leading to brown-outs or black-outsjctvhwould have repercussions on agriculture and
industry. Water contamination from industrial eéfhis is causing factory closures and relocatianany
areas, while the depletion and contamination ofigdwater may cause industries and their workers to
relocate to areas with better water potential. Lafkwater storage infrastructure can cause heavy
economic losses from flooding and drought. Polluteder has high costs for human health, that can
subsequently result in poor education of youthcidfe the pollution, etc. In short, adequate invesits

in water management, infrastructure and servicesyasd a high economic return by avoiding such
related costd’

680. Globalisation may make the situation worse, butalan provide solutions. In the realm of trade,
producing and exporting goods and services witlyh Wwater footprint could aggravate the problema of

water-scarce economy. But equally, such an ecoramuld gain from importing goods with a high water
content (importing virtual water). Through the mediof direct investment, companies can offloadrthei

5 Reported by Gideon Rachmdfinancial TimesJan 2008.
16 «water will be more important than oil this centu(Boutros-Boutros Ghali).

7 siwi: Making water a part of economic development: thenemic benefits of improved water management andcss.
2006
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local water problems onto other countries by reioca However, a growing corporate awareness of a
firm’s water footprint is leading to greater traasgncy surrounding the impact of a firm’'s whole @yp
chain on its water environment.

7. The global food crises and the rising cost ef and energy

681. Reversing decades of low prices, the two-year debietween 2006-2008 has been marked by
sharp, and largely unanticipated, increases imptive of food. According to the Commission on Gtlow
and Development, there are many potential causdabdosteep price increase, the relative importarice
which is not yet clear. The contributing factanslude rising demand; shifting diets; droughts;sildy
financial speculation and a monopolistic marketpjaincreased costs of agricultural inputs such as
fertilizers; and policies that encourage the usagofcultural land and output for biofuels. Althduthere

is no consensus yet on the relative importancehede factors, many believe that policies that favou
biofuels over food need to be reviewed and if neagsreversed This position was further supported in
the Declaration of the High Level Conference on M/dfood Security: The Challenges of Climate
Change and Bioenergy (Rome 2008), stating “It Eemtal to address the challenges and opportunities
posed by biofuels, in view of the world’s food setyy energy and sustainable development needs. We
are convinced that in-depth studies are necessargnsure that production and use of biofuels is
sustainable in accordance with the three pillarsustainable development and takes into account the
need to achieve and maintain global food security.”

682. If a drive toward food self-sufficiency were to reaslize, it would have considerable
implications for national water security, espegiaih the case of countries located in arid regions.
Although they can be highly beneficial for ruralvdlopment as a whole, by adopting policies for food
self-sufficiency, countries also increase theiioratl water footprints as well as forfeit growthhiigher
income, less water-intensive sectors.

683. Like food security, energy security represents eesgary pathway towards GDP growth. The
world will need almost 60% more energy (InternatioEnergy Agency) in 2030 than in 2002 with
economic growth in the developing world driving ma$ that increase. Development of hydropower
capacity is one energy strategy that would redumen@mic dependence on fossil fuels and limit
greenhouse gas emissions and developing countossegses significant, untapped, hydropower
potential. Reticulated on-line energy in supportgobwth within urban centers will invoke WRM
responses to centralized power production. Growtkmall towns will likely rely more upon off-grid
renewable energy sources. Industrial developmetit wiroduce intensive demand for water in
concentrated locations. For example, it takes Z8D|ers to produce one ton of steel in the USJHHI
technology industries, increasingly important foamp economies, are highly consumptive. Producing
one 300 mm silicon wafer consumes 8,600 lifers

8. Water and Trade: Virtual water and growing awaess of water footprints

684. Water footprints are a means of measuring how mugter is used in the overall
production/consumption of goods and services, vdgwevatual water can serve as a tool to deterntiee t

8 The Growth Report: Strategies for Sustained Groarhl Inclusive Development, COMMISSION ON GROWTH BN
DEVELOPMENT (Conference Edition), 2008 The Intefoaél Bank for Reconstruction and Development / Warld Bank

19 The World's Water 2006-2007:The Biennial ReporfFoesshwater ResourcesGary Wolff, Heather Cooley,idee
Palaniappan, Andrea Samulon, Emily Lee, Jason BmriDavid Katz, Peter Gleick. Island Press.
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movement of water through international trade. sThinbe concept of virtual water is discussed imgeof
trade, whereas that of water footprints is desdrinegerms of environmental awareness and as gdool
assessing the potential for adverse impacts orrwnegeurces.

685. Because water is heavy, relative to its values ihot feasible to transport it in bulk over long
distances with the exception of limited schemes ddnking water. In this perspective, water is
predominantly a local concern, although it becomesgional issue where rivers or lakes cross naition
boundaries. What transforms water into a globaleds the trade in goods and services that havaterw
content (often referred to as “virtual water”). Hding water and wastewater services to households,
industries and farmers is another internationalbpite function®

686. Countries with water shortages can alleviate thitiration by importing water-intensive goods
and services. In turn, water-abundant countries telte advantage of their bountiful water supplies
through exports. While this broadly happens atgional level many countries have trade patteras th
are not so logical. What often happens is that t@s through their patterns of consumption and
imports, can aggravate water shortages and pallufaheir water supplies. Trade distortions, cedpl
with a widespread failure to properly price watesaurces, may worsen the water-related problems of
trading partners. Global water saving as a resfuiiternational trade of agricultural products teen
estimated at about 350 Gm3/yr (Chapagain et a6R0rhis volume is equivalent to 6% of the global
volume of water used for agricultural productiom Astimated 16% of the existing problems of water
depletion and pollution in the world relate to pnotion for export. The prices of the traded comrtiedli
seldom reflect the costs of water use.

687. The motivation of companies to assess their watetpfints is partly due to their desire to
preserve the goodwill of the people among whicly thigerate and on whom they depend, but is also a
very practical matter of cost control and risk ngaraent, including, for example, safeguarding act®ss
the water essential for their operations. Receitfaiives in the business community to support
sustainable water management include the CEO Wdtardate launched at the 2007 UN Global
Leadership Forum; the World Economic Forum’s catl & “coalition” of businesses to engage in water
management partnerships, and development by thé&dBasiness Council for Sustainable Development
of a water diagnostic tool and water scenario ptapeupports?

688. Water in all its aspects is being increasingly \edwas a potential threat and constraint to
economic growth. As an example, China's remarkaddenomic growth is translating into serious
environmental problems, notably water shortagethénNorth, and pollution from wastewater effluent
across the country. Massive projects begun tordivajor water resources from the southern part of
China to its populated northern part will doubtlessult in major environmental and social problexas
these projects are substantially implemented.

689. The question “how much water do people drink?” émerage, between two and five litres per
day each in developed countries) is much less aatethan the question “how much water do people
eat?” (according to one estimate, 3,000 litresdagrin rich countries). It is estimated that thedurction

of a kilogram of wheat takes 800-4,000 litres oftevaa kilo of beef 2000-16000 litres, and a kifo o
cotton 2000-8700 litre€. A growing amount of evidence is available abdw twater footprint” of

2 Import and export ofnvisibles
21 Business in the world of water: WBCSD water scersaio 2025, 2006
22 \WMI: Water for food, Water for life: A Comprehensiveesssnent of Water Management in Agricult@@07
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different products and sectdrsSuch calculations raise many methodological isshesthe orders of
magnitude they produce should give policy-makemsater-scarce economies much food for thought.

9. Challenges

690. The fist challenge is to shift this balance so tiat less fortunate, and the ‘bottom-billion’ in
particular, can have access to basic productsemitss, including access to fresh water and d#onita

691. The second major challenge is to ensure the cuimallattion of economic activities, and all the
other noted drivers, does not overwhelm naturefitybo respond to human needs. The expansion and
growth of the global economy, and the resultingeases in human consumption, drives human needs for
increasing quantities of natural resources, indgdreshwater. However, goods and services prdvide
by ecosystems (e.g., water, fibre, food, feedpate, etc.) are finite and vulnerable. As such,nbed to
reach a balance between economic development roament linkages, and all the drivers influencing
these linkages, remains a core requirement foaisizdile development.

10. Social Drivers

692. Social drivers influence human perceptions antludtis toward the environment, and particularly
water resources which, in turn, influence the pressspeople exert on water through water demandis an
uses.

693. Changes in lifestyles are a function of human neeéésires and attitudes, as illustrated in
consumption and production patterns, which areuénfted by social drivers such as culture and
education, as well as economic drivers and teclgimab innovation, and can strongly influence the
decisions we make, which will in turn create — dewdate — the pressures we impose upon water
resources.

694. The linkages between poverty and water resourcgsslie in the reality that impoverished
people have few options for dealing with environtay-degrading actions. Simply stated, it leaves
individuals with little or no choice — they must dihatever is necessary to ensure their survivalthad

of their families, regardless of the environmergasts or consequences. Such activities can translat
directly into unsustainable use of natural resauyrgeluding water, in the pursuit of survival needhe
lack of adequate water resources and sanitatiafitieec associated with poverty translates intotsuc
environmental consequences as water pollution agdaded aquatic ecosystems, including their living
resources. Lack of such facilities also resulthigh levels of water-associated disease (schistizsis,
malaria, trachoma, cholera, typhoid, etc.). Furthgny individuals living in poverty engage in ioaus
artisan activities for their meagre livelihoodsclsuas metal working, many of which generate large
guantities of related water pollutants.

695. History suggests some initial level of economicadlepment may be necessary before attention is
given to environmental sustainability. Howeveisthiy may not be the best mentor. The problems are
firstly, that some processes are irreversible faqulepletion, contamination, etc) and secondlgt the
state of water resources — and the environmenteineigl — affects the poor disproportionately.
Investment in environmental protection, water mamagnt, and water supply and sanitation services,
among others, can have a high payoff in economiefis.

BE, g. A.K.Chapagain & A.Y.Hoekstr&lVater footprints of nationdJNESCO-IHE, Sept 2004.
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696. Humanity's overall environmental footprint is ineeng dramatically. And despite some
laudable efforts to develop cleaner technologias$ Will decrease this footprint, the sheer magritofl
the growth in living standards poses a considertirkat to the sustainability of our water resosraed
our environment. The evolution of eating habitpatterns with increasing standards of living may b
the most important driver of agricultural water ¢alng with biofuels). It is estimated, for exdmpghat
the Chinese consumer that ate 20 kg of meat in ¥@B%at over 50 kg of meat in 2024. The annual
“water footprint” of this change in the diet of testimated 1.3 billion Chinese people will translatto
the need for an additional 390 km3 of water fopitsduction. This is a formidable additional quignof
required water for a country already experienciegosis water shortages in different regions. tuddh

be noted, however, that these levels of beef copgamin China remain well below those of several
other countries. For example, in 2002, Sweden woed 76 kg of meat per capita and the USA
consumed 125 Kg

C. Technological Innovation

697. Several developed countries have been increaseigittvestment in environmental R&D in an
effort to encourage the development of new teclgietothat can improve their environmental quality
(Figure 3.1). This is not the case in most devalpmountries, however, because of the many other
requirements for their limited financial resourcéus, the main path of technology transfer tylbida
from developed countries to developing countrieAnd not all technology transfers are equally
beneficial.

Figure 1.7. Share of environmental R&D in total government R&D, 1981-2005
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Figure 61: Share of environmental R&D in total gowaent R&D, 1981-2005.

698. Information and communications technology (ICT) ediect the cost and quality of monitoring
environmental health and quality in many differartys. Unfortunately, however, this trend does not
counterbalance the fundamental problems stemmung fn overall lack of original field data required
for ‘ground-proofing’, monitoring and forecastingtd, and for informed decision-making.

2% Financial Times Magazine, Jan 26/27, 2008

% http://earthtrends.wri.org/searchable db/index. iigrAe=8&variable |ID=193&action=select_countries
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1. Biotechnology and the ‘Green Revolution’

699. Biotechnology is believed to have a valuable raleaddressing water scarcity and quality
challenges in both developed and developing cas)trparticularly in regard to agricultural needs.
Biotechnology includes tools of varying degrees@pbhistication, some being very expensive. It can b
used to improve the productivity of crops (incregstheir resistance to pests, diseases and weather
extremes) and animals (increase their productiviand also aquaculture production, focusing on
improved water use efficiency. An indicator of watise efficiency from applied biotechnological &

the harvest biomass production per unit input ofewaBiotechnology can be used to modify water
availability in the root zones of soils (soil maist), thereby modifying or enhancing plant produrcti

For situations influenced by biological processfforts to increase their efficiency can be made vi
application of conventional plant breeding andfotdrhnology tools.

700. Asia’s Green Revolution, for example, doubled cepeaduction between 1970 and 1995, while

increasing the land area devoted to cereals by dfby At the same time, the Green Revolution

demonstrates that unintended effects can accomga@ngdoption of new technologies. The excessive
use of agrochemicals has polluted waterways, whdsteful irrigation has contributed to water sdgrci

in some areas. As previously noted, high livestookcentrations have contributed to the spread of
disease in some locations. Further, the traditipodyculture techniques employed in some countries
were transformed into the monoculture of specificeal crops with export value, or for use as animal
feed, in some cases actually reducing the econtiwgthoods of small farmers because of increased
production of cereal crops. Increased agricultpralduction also results in increased water demands
making water scarcity a problem in some arid/setidi4@gions.

2. Biofuels

701. The International Water Management Institute reggbrthat 1,000-4,000 litres of water are
required to produce one liter of biofuel. Anotlestimate is that 2,200 litres of water are requicegrow

the sugar cane needed to produce one litre of ettiraBrazil, with the figure for India being 3,50€ers.
Only about 90 litres of water are necessary to peed litre of ethanol in Brazil mainly from raieef
sugar cane. Another estimate is that 900 litrevatfer are required on average to grow 1 kg of maize
(Hoekstra and Chapagain 2087)

702. The World Bank’s 2008 World Development Report (i&giture for Development), for example,
reported that, although about one-fifth of the redmarvest in the United States was used for ethanol
production in 2006/2007, it only displaced abopeBcent of the country’s gasoline consumption.

3. Nanotechnology

703. The application of nanotechnology shows particidaomise in regard to water resources,
especially for developing countries; namely desadition, water purification, wastewater treatmeamtel
monitoring. The first three areas involve nanddiiion technology, nanomaterials, and nanoparticks
directed to removing or reducing contaminant leurelwater, while the latter involves the developingh
nanosensors. In regard to water treatment or riattheq, nanotechnology has the potential to
significantly improve water quality and quantityAdvanced filtration materials, such as nanofilati
membrane technology, can facilitate water desation, as well as increased water reuse and regycli

% Hoekstra, A.Y. and Chapagain, A.K. 2007. Watetprint of nations: Water use by people as atfanof their
consumption pattern. Water Resources Managem&r85248).
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Such technology can be used to remove dissolvésifsaiin salty water, thereby improving desaliniaati
efficiency, as well as reducing the associatedso@stpecially for energy).

D. Institutions and Finance

704. Effective legal and political frameworks are neegggo develop, carry out and/or enforce the
agreed rules and regulations that fundamentallyjrabhuman water uses.

705. Water policy operates within a context of localpdstic, regional and global policy and legal
frameworks, all of which must be supportive of stwater management goals.

706. Legitimate, transparent and participatory procesaesbe effective ways of gathering support for
the design and implementation of water resourcdkypoas well as creating a major deterrent to
corruption.

707. Although water is often described as a ‘Gift of Gdwrnessing and managing it for the variety
of human and ecological needs entails financiaiscos

708. The sources of finance are tariffs, taxes and hildfpthropy.

709. Policy-makers need to make political decisions abive acceptable compromise between
different objectives, and who bears the costs ofi sompromise.

710. Many political or legal decisions made “outsidet tiwater sector, ranging from those regarding
human health to others involving inter-regionati#zacan have major implications for water resourdes
fact, it is nearly impossible to separate watetitisons from those involved in the wider governarof a
community or a country.

711. There is no one size-fits-all approach to estabilggha fair and functioning institutional
framework.

1. International (and regional) Water Policy

712. International goals and objectives concerning watsources can be viewed as political
benchmarks and potential drivers. The goals andctilies of various water-related major conferences
(Table 11) were negotiated by governmental poliakens either at UN meetings, conferences, and
summits or in ministerial-level sessions of Worlcaté&t Fora that have served as a gathering place for
various influential decision makers. The outcomesuzh activities serve as potential drivers fotewva
management efforts.

Table 11: Water-Related Goals and Objectives obM&pnferences, efé.

International Fora Agreed Goals and Obijectives

UN Conference on the | The main issues of the conference were preservatidnenhancement of the
Human Environment, | human environment.

Stockholm, Sweden, As outcome, the Declaration of the UN Conference tbe Human
1972 Environment quoted;

‘A point has been reached in history when we musips our actions
throughout the world with a more prudent care fbeirt environmenta
consequences.’

% Sources to the table or data are foundvw.un.org/esa/sustdevdr www.worldwatercouncil.org
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United Nations
Conference on Wate
Mar del Plata,

Argentina, 1977

The main objective of this firsts global-scale @yehce on water was
r,promote a greater sense of awareness, both niitiana internationally, of
global problems related to water, and to assessrwasources and water u
efficiency:
» An integrated approach to water resources managemen
» Leading to declaration of 1980s as Water SupplyZanttation, with
objective of providing drinking water and sanitatior all people by 1990.

se

International  Drinking
Water and Sanitatio
Decade, 1981-1990

‘The goal of the Decade was that, by the end 00188 people should

npossess an adequate water supply and satisfaceanysof excrete and
sullage disposal. This was indeed an ambitiougtag it has been estimate
that it would have involved the provision of waserd sanitation services to
over 650,000 people per day for the entire ten gedod. Although major
efforts were made by government and internationgdmisations to meet this
target, it was not achieved.’ (Choguill, C.; FrasicR.; Cotton, A. 1993.
Planning for Water and Sanitation.)

Global Consultation of
Safe Water an(
Sanitation for the 19905
New Delhi, India 1990

1 The main issues were safe drinking water, envirarialesanitation

I New Delhi Statement was declared.

5,'Safe water and proper means of waste disposal .st el at the center ¢
integrated water resources management’ (Environmetthealth, New Delh
Statement)

i

World  Summit  for| Health and food supply were the main issues oftlmamit.

Children, New York,| ‘We will promote the provision of clean water in abmmunities for all thei

USA, 1990 children, as well as universal access to sanitat{@8. World Declaration or
the Survival, Protection and Development of Chitdre

The Internationa| Recognition of the increased general vulnerabditypeople and property t

Decade for Natural natural disasters

Disaster Reduction ‘to reduce through concerted international actiespecially in developin

(1990-2000)

countries, the loss of life, property damage argiasd@nd economic disruptio
caused by natural disasters...’” (Resolution 44/286the UN Genera
Assembly)

[®]

0 ==

International
Conference on Wats
and Environmen
(ICWE), Dublin,
Ireland, 1992

The most important achievement was developmeriteobDublin Principles:
* Freshwater is a finite and vulnerable resourcesrdizd to sustain life,
development and the environment;
I« Water development and management should be baseganticipatory
approach, involving users, planners and policy makeall levels;
» Women play a central part in the provision, manag@nand safeguarding
of water;
» Water has an economic value in all its competires#sd should be
recognised as an economic good.

UN Conference of
Environment and
Development

(UNCED), Rio de

Agenda 21, Chapter 18 “Protection of the quality aoupply of freshwate
resources: Application of integrated approaches the development
management and use of water resources” dealt \agils ior action, objective
and activities concerning:

* Integrated water resources development and manageme

» Water resources assessment;

 Protection of water resources, water quality anghfiq ecosystems;

Janeiro, Brazil, 1992

(7]

 Drinking water supply and sanitation;
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» Water and sustainable urban development;
» Water for sustainable food production and ruraleti@yment;
» Impacts of climate change on water resources.

Conference
Water
and

Ministerial
on Drinking
Supply

Environmental
Sanitation, Noordwijk
the Netherlands, 1994

2 Main issues: drinking water supply and sanitation
The programme of Action: ‘To assign high prioribygrogrammes designed

provide basic sanitation and excreta disposal syste urban and rural areas.

to

D

s R v/ & =

UN Internationall The programme of Action: ‘To ensure that populatienvironmental an
Conference on poverty eradication factors are integrated in snatde development policie
Population and plans and programmes.’ (Chapter Il — Interrelaglips between populatio
Development, Cairo, sustained economic growth and sustainable develof)me

Egypt, 1994

World  Summit  for| Main issues: poverty, water supply and sanitation

Social  Development, The outcome: Copenhagen Declaration on Social Dpuadnt

Copenhagen, Denmar
1995

K

UN Fourth  World

Conference on Women,The outcome: Beijing Declaration and Platform fatidn

Beijing, People's
Republic of China, 1994

Main issues: gender issues, water supply and sianita

A" Al

UN Conference or
Human Settlement
(Habitat II), Istanbul,
Turkey, 1996

1 Main issue: Sustainable human settlements develaprime an urbanizing
sworld
The outcome: The Habitat Agenda

World Food Summit
Rome, Italy, 1996

Main issues: food, health, water and sanitation
The Outcome: Rome Declaration on World Food Segurit

First World Water
Forum, Marrakech
Morocco, 1997

Main issues: water and sanitation, management arfeshwaters, preservir
ecosystems, gender equity, efficient use of water

‘to recognize the basic human needs to have adwesdean water an
sanitation, to establish an effective mechanism fiamagement of share
waters, to support and preserve ecosystems, tairygm the efficient use (¢

2d

=

water.’ (Marrakech Declaration)
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International
Conference on Wate
and Sustainabl

Development, Parig

France, 1998

The outcome: Paris Declaration on Water and SwtéerDevelopment

r'to improve co-ordination between UN Agencies amdgPammes and othe
binternational organizations, to ensure periodicsieration within the UN

,System ... [To] emphasize the need for continuougiqall commitment and
broad-based public support to ensure the achievenoénsustainable
development, management and protection, and etpiitzde of freshwate
resources, and the importance of civil society upp®rt this commitment.
(Paris Declaration)

Millennium
Declaration,
York, USA, 2000

New

Millennium Development Goals include the followingter-related goals:
“To halve, by the year 2015, the proportion of therld’'s people whose
income is less than one dollar a day and the ptiomoof people who suffe
from hunger and, by the same date, to halve thpgption of people who ar
unable to reach or to afford safe drinking water.”

“To stop the unsustainable exploitation of wateiotegces by developing wat
management strategies at the regional, national landl levels, which
promote both equitable access and adequate supplies

Second World Wate
Forum, The Hague, Th
Netherlands, 2000

The Ministerial Declaration identified the follovgmrmain challenges:
Meeting Basic Needs — access to safe and sufficiatér and sanitation;
Securing the Food Supply, particularly of the paod vulnerable;
Protecting Ecosystems — ensure the integrity ofystems through
sustainable water resources management;

Sharing Water Resources, by peaceful cooperatitnelea water users at
all levels;

Managing Risks from floods, droughts, pollution antikder water hazards;
Valuing Water — to manage water so that it reflésteconomic, social,
environmental and cultural values;

Governing Water Wisely, including involving the pigband the interests g
all stakeholders.

D

International
Conference or
Freshwater, Bonn

Germany, 2001

Water — key to sustainable development
Main issues: governance, mobilizing financial reses, capacity-building
, sharing knowledge

The outcome: Ministerial Declaration Recommendatifam action
‘Combating poverty is the main challenge for achigvequitable ang
sustainable development, and water plays a vita iro relation to humar
health, livelihood, economic growth as well as aumhg ecosystems
(Ministerial Declaration)

‘The conference recommends priority actions untter following three
headings:

» Governance

 Mobilising financial resources
» Capacity building and sharing knowledge’ (BonecBmmendations fo

Action)
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World  Summit on
Sustainable
Development (WSSD)
Johannesburg, Sou
Africa, 2002

The Summit dealt with the following freshwater-telhissues:
« Decentralisation of Governance;

« Community Empowerment;

« Service Provision: Rural and Urban Challenges;
 Information management;
"o Integrated Water Resources Management;

Education and awareness;
« Financial and Economic Mechanisms.

Regional challenges were particularly recognisatlidentified at the Summit.

Third World Water
Forum, Kyoto, Japan
2003

Forum outcomes included:

* A Water and Climate Dialogue, including agreedactoints;
« A Water and Poverty Dialogue, including agreedacpoints;
»» A final report on Financing Water Infrastructure;

» Outcomes from the Dialogue on Food, Water and Bnwirent;
* A detailed document on Water Actions.

G8 Evian Summit
France, 2003

One of the outcomes of the Summit was a G8 Actian Bn Water:

Promoting Good Governance

Utilising all financial resources

Building infrastructure by empowering local authiess and
communities

Strengthening monitoring, assessment and research
Reinforcing engagement of international organisegtio

Water for Life Decade
2005 — 2015

Launched by the United Nations System, the Decade & promote efforts
. to fulfil international commitments made on wataedavater-related issues f
2015, with special emphasis on the involvementgarticipation of women ir

these efforts.

Dy
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The Ministers at the Forum reaffirmed commitmentsdm at the UNCED,

WSSD, and Commission on Sustainable Developmentinglu2005,

emphasizing the following items:

Fourth World Water « Expedite implementation in water, sanitation anchan settlements;

Forum, Mexico City, « The importance of enhancing the sustainabilitycnfsgstems;

Mexico, 2006 « The importance of innovative practices such aswaiter management an
development of hydropower projects in some regions;

« The involvement of relevant stakeholders, partidylaomen and youth in
planning and management.

They also expressed support to relevant UN watete® activities, including

the coordinating role of UN-Water.

=

Fifth  World  Water| Bridging Divides for Water
Forum, Istanbul
Turkey, 2009

713. As an example, the EU Water Framework Directivegatiated by the member states of the
European Union, requires intra-national, multi-lewestitutional structures, including legal systethat
ensure the implementation of the Directive, notydol national river basins, but also for transbdany
river basins and groundwater (Box 7).

Box 7: The European Union Water Framework Dirertiv

The European Union Water Framework Directive (EUWERDOO/60/EC) for water protectign
and management provides for the identification ofdpean waters and their characteristics| on
the basis of individual river basin districts, attte adoption of management plans
programmes of measures appropriate for each bodatdr. It entered into force 22 December
2000.The EUWFD deals with management of inlandaserfwaters, groundwater, transitional
waters and coastal waters, in order to preventraddce pollution, promote sustainable water
use, protect the aquatic environment, improve taris of aquatic ecosystems and mitigate|the
effects of floods and droughts. Within four yeaftemthe date of entry into force of this
Directive, member states must complete an anabfstbe characteristics of each river basin
district, a review of the impacts of human actestion their water resources, and an economic
analysis of water use, as well as compilation oégister of areas requiring special protection.
Within nine years after the date of entry into omaf the EUWFD, a management plan and
programme of measures must be produced for eaehbasin district, including consideration
of the results of the analyses and studies camigdIn a 2007 report (COM(2007) 128), the
European Commission mentioned the considerablethiskseveral EU member states will f
to meet the targets set in the EUWFD for sevema$ans, particularly because of the extent of
the physical deterioration of aquatic ecosystemsaagesult of overexploitation of water
resources, and the disturbing levels of pollutiemT diffuse sources in European water systems.
The Commission also cited problems in meeting #edtines for incorporating the Framework
Directive into national law, with shortcomings hetactual transposition process in some cases.
However, establishment of river basin districts,d adesignation of competent national
authorities, seems to be well under way (althouglyness is still not satisfactory in regard|to
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international cooperation in some cases). The Casion also noted considerable difference
the quality of the environmental and economic assests of some river basins, as well
shortcomings in their economic analyses. The Comsions finished with a number ¢
recommendations for its member states, related didreasing the reported shortcomings,
integrating sustainable management of water ressumto national policies, maximizing public
participation, and giving advance notice its plains regard to future European water
management policy.

5 in
as
f

714. The bottom-up approach to water resources manademnsnrecognized in the Dublin and Rio
de Janeiro processes. It is not clear that thiagél level’ is necessarily the best place for atex related
decisions to be made. Watersheds can contain peogle and settlements, sometimes located many
hundreds of kilometres from each other, sometimes é different countries. Effective action inviolg

such a complex group of interests requires conscamd open communication and coordination. Such
coordination is facilitated by a legislative andgukatory framework. This was recognised by the
Government of Australia in adopting the Commonwe¥#ater Act in 2007 and subsequent regulatidns

715. Legal approaches to holistic water resources managemust be multi-layered. Examples of
laws covering water rights and water managemengi@en in Table 12, and for the provision of water
services in Table 13.

Table 12: Laws Covering Water rights and Water Mgenaent

Legislative Options for Provision
Requirement
IWRM / River Basin | Water Rights & | Water Quality & Water
Planning Abstraction Licensing | Pollution
High Level| Primary Law; Ownership / trusteeshipHigh level duties on water
Principles /| Ownership / trusteeshipof resource if not inusers eg sustainable |/
Purposes / of resource; WRM law; beneficial use, no waste |/
Duties Equity, water| High level duties on efficiency
Efficiency, Integration | water users eg
sustainable / beneficial
Priority uses in law of use
policy (eg basin plans)
Priority uses in law or
policy (eg basin plans)
Catchment Catchment based,; Licence in accordanceLicence in accordance with
Planning Align with | with catchment plans if catchment plans if such exist
administrative such exist
boundaries;
Coordination with other
strategic planning
processes eg land use,
biodiversity
Define  watel| Surface and grour| Control all waters: Control all waters:

28 \Water Act 2007 An Act to make provision for the ragament of the water resources of the Murray-Dgrlin
Basin, and to make provision for other mattersaifamal interest in relation to water and wateoinfation, and for
related purposes Act - C2007A00137 Department efggnand Water, Australia 2007
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environment waters; Surface and groundSurface and ground waters;
Coastal waters; waters; Coastal waters;
Wetlands Coastal waters; Wetlands
Wetlands
Regulatory Water authority; Water authority; Water authority of
structure Government Government Environmental authority;
department, department, Coordination mechanisms
Agency, Agency,
Stakeholder-led Stakeholder-led
Participation Stakeholder Stakeholder Stakeholder engagement
engagement for engagement  throughthrough WRM framework
planning in primary law WRM framework
Licensing Status of Plan: Integrated water uselntegrated water use licencges
Regulatory (direct licences for abstractionfor abstraction and discharge?
licensing) and discharge? (Dependent on regulatory
Indirect (sets targets); structure)
Managerial (sets
targets, incentives)
Tiered system Tiered system  egTiered system eg general rules
(Proportionate) general rules and fulland full licences
licences Exemptions:Emission /  Quality
eg Domestic use; Ecological standards —
Subsistence use; progressive approach.
Volume limits Management  of  diffuse
pollution.
Licence Duration, review| Duration, review periods and
conditions periods and tests fartests for grant/review /
grant / review / reallocation
reallocation
Water Trading Water trading:
Prohibit / Permit
Encourage
Table 13: Laws covering provision of water services
Legislative Requirement Options for Provision
Regulators
Economic / duties of supply / qualifyMinistry / Sector agency (e.g. WIC, OFWAT) / Multi-
standards utility (e.g. Competition Authority)
Environmental Ministry / Environment agency
Separate consumer body?
Providers Local government
Water board / agency
Private company/s
Vertical dis / integration Abstraction — treatment — distribution — supply
Horizontal dis / aggregation Regional; (“competition by comparison”?)
Private sector involvement Forbidden? Public sector preference? Short ternracts;
BOT etc; Leases / Concessions; Divestiture; (rath w
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integration)
Constitutional / High level; additional enforcement mechanisms
Human Right
High level duties Universal Service Obligation;
(on regulators, providers, users) Conservation, efficient use; (water efficiency)

Sustainable & secure supply;
Consumer protection;
Competition; Economic efficiency; return on capital

Duties of supply Universal (progressive?)

In service areas

Reasonable cost

Drinking water, WWT, customer service standards

Tariffs, Metering and Disconnections Banded; TwotP&ree Basic Service”

Participation in tariff-setting;

Presumption of metering;

Powers to disconnect / limit supply for non-payment

Emergency Powers Climate / drought; Pollution ieait] Infrastructure failure;
Ministers, Water Providers, Regulators

Storm water Incorporate storm water management \water services
provision (and potentially into abstraction licemgsiand
pricing)

Conservation & Demand management High level dutiesonservation and efficient use;

Highest appropriate standards for built environmengy
water reuse.

E. Key policy and regulatory issues

716. Managing competing water uses requires clear, yidetepted rules to allocate water resources,
especially under water scarcity conditions. Watkrcation systems should work to balance equity and
economic efficiency, with tradable water rightsdaring the latter over the former and, therefoeEng
regulated to varying degrees. There are, howeerdencies to ignore environmental concerns frorh bot
perspectives. In Chile, for example, the environtrismot granted any water licenses. A contrasting
example is South Africa, where decisions-makersdateating how to put water law on environmental
protection into practice. Regulated and un-regdlateater trading is predicated on predictable,
functioning water allocation systems, and de-cauplvater rights from land rights. Lawmakers must
address equity and other public policy implicaticinsluding water reallocations in times of drougint
other emergencies. Further, a water permittingesyshould be sufficiently flexible to adapt to logd
changes and climate variability (e.g., grantingnuits for a defined time period and/or giving review
powers to regulators.

717. Corruption with water needs to be seriously andesyatically addressed. The Global Corruption
Report (GCR, 2008) states that corruption in théewsector can raise the investment costs of aitfgev
the MDGs on water and sanitation by almost US$8ibi

F. Financing Water

718. Virtually all water-related activities or projectahether structural (i.e., infrastructure) or non-
structural (i.e., planning, data collection, regioia, public education, etc) cost money to develop,
implement and carry out.. Even if all necessarljcjgs, laws and institutions already exist, ladk o
adequate funding will ensure necessary actiongpi®pre inadequately (or not at all) carried out.
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719. Although water is often described as a ‘Gift of Gdtarnessing and managing water for the
variety of human and ecological needs entails firdncosts. These costs often are widely ignored,
under-estimated or under-funded, with the resudt tmportant functions and assets are neglected and
under-provided, while existing assets and servetsriorate.

720. There are three types of functions involved in watanagement, each with associated costs:

« Water resource management and development, ingduwditershed and river-basin development,
storage, flood-risk management, environmental ptimte and pollution abatement;

« Water services to municipalities and householdmmerce and industry, agriculture, and other
economic sectors, including costs of lacking infiasture, wastewater treatment, rehabilitation
costs, operations and maintenance;

» ‘Integrative functions’ such as water sector polidevelopment, research, monitoring,
administration, legislation (including complianaedeenforcement), and public information.

721. The abovementioned costs fall into broad categosiesapital investment costs and annual
recurrent costs, while the latter can be furtheideid into variable and fixed overhead costs.

722. An ongoing problem is how to reflect the full suittecosystem services provided by freshwater
ecosystems into more effective financing frameworks

723. In the United States bringing water supply and sage infrastructure up to current standards
will cost more than $1 trillion over the next 20ays, with hundreds of billions more required fonmsda
dikes and waterway maintenance (ASCE 2008). The IdV&usiness Council for Sustainable
Development estimates that the total costs of capaageing water supply and sanitation infrastmect

in industrial countries may be as high as $20@dbila year (WBCSD 2005).

G. Climate Change and Possible Futures
724. The main impacts of climate change on humans amdrlironment are delivered through water.

725. Anthropogenic climate change is a fundamental drilechanges in water resources and an
additional stressor over and above other extemindhd forces.

726. Policies and practice aimed at adaptation to, tigating of, climate change can have direct and
indirect implications on water resources.

727. Managing water has always been about managingatigtoccurring variability. Climate change
threatens to make this variability greater, andshift and intensify the extremes. Climate change
introduces greater uncertainty into the picturee Hecisions and policies put in place today regardi
mitigation and adaptation can have profound cormecgs on the water resource (supply and demands)
both today and over the long teftn.

728. Almost 80% of diseases in developing countries amsociated with water, causing about 1.7
million deaths every year. Whereas naturally adogrextremes such as floods and droughts cantresul
in death or induce migration, more subtle variaiom climate also can have significant impacts on

2 IPCC, 2008, Technical Paper on Climate Change/aiér http://www.ipcc.ch/meetings/session28/dogdS3.
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human populations by affecting access to safe ugnkvater and sanitation, further increasing the
potential for water-borne diseases.

729. The recent Intergovernmental Panel on Climate ChgtRCC) reporf states that coastal areas
are particularly at-risk, where millions of peopfedensely-populated low-lying areas are at indneps
risk of exposure to flooding by storm surges over 21st century. The IPCC expects sea level oise t
exacerbate inundation, storm surges, erosion dret gbastal hazards. Global warming can expand the
endemic zones of several water related infectitssades like dengue, malaria or bilharzias.

730. The frequency of climate-related disasters is diya#sing, and anthropogenic climate change is
expected to result in a further increase in thgudemcy and intensity of extreme events. Direct ictga
associated with weather extremes, such as floodgleoughts, affect the poor disproportionately, le/hi
indirect impacts can affect decision making proessBmiting their opportunities to otherwise maidm
their incomes in order to hedge risks.

H. Economic growth

731. There is clear evidence supporting a relationshépwbeen climate variability and economic
performance in countries heavily dependent uporcelture for their GDP (Figure 62). Indeed, across
many parts of the developing world, losses assettiaith disasters are of a sufficient scale to umétee
development and poverty reduction goals. And yéiijeninfrastructure designs, agriculture investrasent
and water management plans currently incorporateesawareness of climate variability, climate risks
are seldom properly considered.

Figure 1. Relationship of rainfall variability and GDP growth in Tanzania (World Bank, 2006a) and
Ethiopia (World Bank, 2006b).
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Figure 62: Relationship of rainfall variability ar@DP_growth in Tanzania (World Bank, 2006a) and
Ethiopia (World Bank, 2006b).

732. A substantial amount of financial and other develept resources is each year being diverted to
post-disaster relief, emergency assistance, retmtistn and rehabilitation. Investors want to béeab
rely on infrastructure, on the availability of hum@sources and on stable markets.

% Nicholls, R.J., P.P. Wong, V.R. Burkett, J.O. Caudlitjo, J.E. Hay, R.F. McLean, S. Ragoonaden and Wabdroffe, 2007:
Coastal systems and low-lying are@imate Change 2007: Impacts, Adaptation and Vubdéity. Contribution of Working
Group Il to the Fourth Assessment Report of thergavernmental Panel on Climate ChandgL. Parry, O.F. Canziani, J.P.
Palutikof, P.J. van der Linden and C.E. Hanson, E2Zmmbridge University Press, Cambridge, UK, 356-3
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733. Estimates indicate that some 40% of developmengesiments are currently at ri$kThe
Organization for Economic Cooperation and Develapm@ECDY? indicated that while many
development efforts contribute to reducing vulnditgbto climate variability and change, that clitea
risks are seldom explicitly factored into develomtnprojects and programmes. Clearly, similar issues
also affect sector and national development stieteg

734. The costs of climate change (Box 8) will likelfeadt different countries in different ways, but
would potentially lead to an overall drop in offitidevelopment assistance (ODA), exacerbating the
vulnerability of poor people and countries to adapd develop their water resources.

Box 8: The cost of adapting to climate change

greenhouse gas emissions, mitigation measures, agaedmptions regarding the manner in which
anthropogenic climate change will manifest itsatfd also on how effective countries are adaptiniy
Nevertheless, estimates of the costs of adapthdicteveloping countries have been made, as follows

Estimates of the costs of climate change impacty Wmecause they depend somewhat on fl’J;JIUI’e

(]

«  World Bank®estimates of the additional costs to adapt or ¢éapeoof new investments financed
range from US$ 9 to 41 billion each year. A reagodate by UNDP put the mid-range of the costs
of adaptation at about US$ 37 billion/year in 2015;

« UNFCCC®estimated that additional investments needed fapdion to climate change as US$ 28-
67 billion, and could be as high as US$ 100 billgar year several decades from now; estimates on
the additional investment needed in water suppfsastructure in 2030 is estimated at USD |11
billion, 85 per cent of which will be needed in é&ping countries.

« Oxfant estimated that the current costs of adaptatiasiineate change for all developing countries
to be greater than US$ 50 billion per annum.

While there is considerable debate as to the iiétiabf these estimates, they provide a usefuleorof-
magnitude against which current available resoufocesdaptation can be considered. In fact, curfent
GEF funds (~US$ 160 million) are several ordermafjnitude too low to meet these projected needs

1. Technological innovation

735. Climate change is a major driver of technologicaiavation and transfer—both in terms of
adaptation and mitigation strategfé3he relationship between climate change mitigatierasures and

3 oECD (Organization for Economic Cooperation and/édgpment) (2005) Bridge over Troubled Waters. limgkClimate
Change and Development. OECD, Paris.

% |bid.

33 World Bank 2006. Clean Energy and Development: drolw an Investment Framework. DC2006-0002, World
Bank, Washington, DC, USA, x+146 pp.

3 UNDP (2007): Human Development Report 2007/2008htihg climate change. Human solidarity in a dadd
world. http://hdr.undp.org/en/reports/global/hdr2007-2008/

% UNFcce (2007): Investment and financial flows toddeess climate change. Background paper.
http://unfccc.int/files/cooperation_and_supportficial_mechanism/application/pdf/background_pagér.p

3% Oxfam (2007): Adapting to climate change - Whaggded in poor countries, and who should pay. Oxfam
briefing paper 104.

http://www.oxfam.org.uk/resources/policy/climateanlye/downloads/bp104 adapting_to_climate change.pdf

3 IPCC, 2008, Technical Paper on Climate Change/aidr http://www.ipcc.ch/meetings/session28/dogdS3.
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water is a reciprocal one. Mitigation measuresiofinence the quantity and condition of water reses

and their management. It is important to recogthizereality when developing and evaluating mitiga
options. On the other hand, water management psliegind measures can have an influence on
greenhouse-gas (GHG) emissions and, thus, on $pective sectoral mitigation measures; intervestion
in the water system might be counterproductive wéeluated in terms of climate change mitigation.

736. Significant increases in the development of hydewteic installations could be anticipated as the
global community unites in fight to combat climateange. However, there is also published evidence
that hydroelectricity can actually generate sigaifit amounts of GHGS as a consequence of the release
of gases from the bottom waters of reservoirs,efloee making hydroelectricity not such a ‘clean’
alternative to fossil fuels.

737. The World Energy Outlook 2086projects an average rate of growth of biofuels pation of
7% per annum. By 2030, biofuels are expected tet @ of road-transport fuel demand on a worldwide
basis, up from 1% today.

738. For developing countries, technology developmerd @ansfer will be key to adapting and
mitigating climate change.

2. Institutions and financing

739. Historically, most of the discussions and subsetjeéforts, including those initiated under the
Kyoto Protocol on the reduction of GHG emissioreyéhfocused on mitigation strategies. This apgroac
will continue to have serious implications for emepolicy (a major water use sector), as well d®eot
key sectors such as international trade and tratadfum. For truly effective adaptation and mitigat
measures to take effect, however, it will becomerdasingly necessary to shift the climate change
portfolio into the authority of the ministries ahince and planning, especially with the emergenfce
regional carbon trading markets and an eventulbcaconstrained economy.

740. In terms of adaptation to climate change, which deweloping countries is broadly about
development, effective funding mechanisms for dmpielg countries are woefully lacking. This is
especially true for Africa, where the impacts dfrete change will range from energy shortages,aediu
agricultural production, worsening food securitydagrowing malnutrition, to spreading disease, more
humanitarian emergencies, growing migratory pressand increased risks of conflict over scarce land
and water resources.

3. Challenges

741. ltis clear that climate change interacts withtladl other drivers that individually and collectiyel
impact water resources. One of the most pressiatieciyes in regard to climate change rests in fwow t
address the vulnerability of human populations,tipalarly the poor, to the impacts of extreme
hydrological events, in the form of floods, storarges, droughts, and other weather extremes. Qeer t
longer term, the effects of incremental climateng®are likely to influence the decisions we mab@ua

food security, energy security and land use, alivieith will have vital implications for water resoes

and their management. For water managers, howartopogenic climate change does pose a new set
of challenges because they can no longer plangmiesnd operate hydrological systems based on
historical statistics. For example, the concegdtsa d20 year” or a “100 year” flood are no longer
applicable.

38 Jim Giles, 2006Methane quashes green credentials of hydroppNWeture 444, 524-525.
% International Energy Agency, 2006, World EnergytiGak. 2006
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742. Although water is an important component in mosirgg-generating processes, the overall role
of water in climate change mitigation policy is fguiminimal. Where water and climate change aret mos
strongly linked is through adaptation policy. Watadaptation takes place in highly dynamic
hydrological, social, economic and demographic exist Water adaptation is key, but measures outside
the water sector, that is mitigation measures paramount to make adaptation more effective argl les
costly. Hence, both adaptation and mitigation aitécal, but it can be argued that adaptation stidad
given priority over mitigation in developing couiets and particularly so in fragile states.

743. But because the poor are the most vulnerable aedetst able to cope, it is particularly
important to strengthen the link between adaptatiariimate change and economic development.

744. The relationships between the different drivers différent uses of water are complex (Table
14).
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Table 14: Drivers create pressures on differenemages

Water use/ :
Drivers
sector
Degn%g\]l\r/?hp e Eé?gv?/tmhlc Social Change T?nc:gl\?ellgglﬁal Governance Climate Change
Increasing . Changing
Increasing demangFood choice production Agriculture  and| g rces/quantities
Increasing deman| for meat, fish and awareness ~ capefficiency trade ~  policy| of production
and  competitior] high value crops | lower demand Increasing i(I’SHUt())SI‘It?S(S,OI‘t (regions)
Food for basic crops andNew markets for Consumptive competition  for qugtas P etc ) Increased  water
arable land the poor (e.g. perit lifestyles can water and land gictate. yielg| demand in drie
urban crops) increase demand ((_a.g., export Crops, requirements regions for same
biofuels) unit of production
) Increasing . .
Increasing efficiency Energy policy| Different
Increasing demand, pressureAwareness Can(production and (@nd _ price production .
demand pressureto develop more lower demand supply) speculations) will patterns with
Energy 0 devélop mora SOUrces, _ Consumptive Potential dictate supply different water
SoUrces sometimes ‘dirty’| lifestyles can Qotenta sources (hydro anddemands (quantity
resources(e.g., tafincrease demand developmen‘t O renewables, fossil, and quality
sands) new or ‘dirty’| n,clear) implications)
sources
Shifting limits and
Urbarioat Increasing access Increasing quality Healthcare  and grgrlrr]lg dge;/;c;or—
(;t:r:lli;? 'on ?Qrc to medical| Education of healthcare education  policy _
Health !Cr)mrease 4 diseadeServices, safe increases  gootl Unexpected (universal Increasing
e Twater and health possibilities negative impacts coverage, vulnerability — of
transmission N 9 P - the poor (floods
sanitation (e.g., pesticides) | subsidies, etc.), P )
' droughts diseasg
outbreaks)
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Increased

Positive feedbac
loop

Increasing

Can
Change in demanddecrease

increase o

Can promote or

Increases
uncertainty  and
risk

demands for basi for consumel environmental impose standards
goods and services'®SOUrCeS — NE€EGSHaqycts impacts (both P Can prompt
and environmental some cases) energy and wate
degradation efficiency
Usually ~ requires apareness  can .
increaging lower impact Can increase o0 . Threatens
_ Increases quantities o Pa decrease impacts| €80 IMPOSE gcpjggical
Environment | competition  for natural  resourcesConsumptive (both d protection balances
land and resource . lifestyles canl | measures . .
and Increases. . issues) Shifting habitats
: increase impact
pollution
Can aid in poverty Will affect the
reduction, Can impose equity poor the most
provided services . Low rules on aIIoc_a_tlor Impacts will affect
_Growth of| and opportunities Increasw_lg technologies nano_l_ pricing| geveloping
Poverty Focus | informal  human are available expectations  for increasingly " policies countries  (with
settlements Increased need fqrPOOr communities| . o May hinder| limited resources
natural resources efficient provision| more than
to fuel economig of needed services developed
growth countries
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H. Water's many benefits

745. Water is an element of nation-building and has gévalayed a key role in economic
development. Economic development has always bemnganied by water development.

746. Records show that poverty reduction is closelydihko enhanced access to water (DFID, 2005;
World Bank, 2008b for agriculture).

747. A critical aspect of the water issue and solutiisnt® look at water storage and ways to achieve
this (

Box 9: Storage for development

Experience has shown that smaller decentralizedpartitipatory water harvesting systems have prqved
effective in increasing water availability and cegsently agricultural production at household and
community levels. It is important to diversify sage capacities to reduce vulnerability to cata$iiop
events.

Projects should strive to balance the desired tib@gr — economic growth as well as reduced
vulnerability — with the likely associated enviroantal and social costs. Each storage project neist b
evaluated individually to evaluate the tradeoffgoined. The World Commission on Dams has provided
a basic framework for such an assessment (WCD,)2000

Source: ‘Water Storage in a Changing World: Opgtiand Alternatives’, Report of the WWAP Expert
Group on Storage, March 31, 2008.

1. Benefits of water investments

748. The cost of a series of major typhoons and reguflimod damage in post-war Japan has been
estimated at between 5% and 10% of GNP. Risingstnvent in soil conservation and flood control in
response to legislation in the early 1960s sawrtipact of flood damage reduced to significantlyowel
1% (Japan Water Forum 2005).

749. Examples of the economic cost of lack of investnientater are even more prevalent. In Kenya,
the combined impact of the winter floods of 1997&&1 drought between 1998 and 2008 has been
estimated at US$4.8 billion — effectively a 16% uetibn in GDP (Gichere et al. 2006). Evidence
suggests that in Kenya, floods and drought tramstdd a direct annual fiscal liability of 2.4% GIper
annum. The Mozambique floods of 2000 caused a 28%ction in GDP and a 44% rise in inflation.
Inability to tackle hydrological variability in Elbpia has been estimated to cause a 38% decliG®m

and a projected 25% increase in poverty for theodeR003—-2015. This was due to the persisting
detrimental economic impact of a single climatergva one-year drought resonating throughout the
following ten to twelve years of economic perforrmanWorld Bank 2008). More than 7,000 major
disasters have been recorded since 1970, caudieasat? trillion damage and killing at least éhiflion
people (DESA, 2008). Figure 58 shows the econoitscof flooding expressed in percentage of global
GDP. These cases underline the purpose of impravaigr management: to enable current economies to
eliminate the damaging variability out of their tgyas, as far as possible. This agenda is not aombd

at overcoming extreme events (albeit possibly wuirgein frequency and/or magnitude due to the direc
and indirect effects of climate change), it aimsot@rcome the ordinary variability in hydrology tha
cripples economies year-on-year.

750. A multiple-use approach to meeting the water nesfdsoor communities can bring multiple
benefits.
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2. Water and health

751. Access to sufficient water and sanitation has mtote be one of the most efficient ways of
improving human health. Some major diseases atétlie1 to environmental factors are listed in

Table 15: Major diseases attributable to envirortalefactors (sources: adapted from Priiss-Ustiin and
Corvalan, 2006; Priiss-Ustiin et al, 2008).

Disease Annual global burden % of total burden Environmental pathways
attributable to water, sanitation, attributable to
hygiene environmental factors
Deaths DALY ¥
(thousands) (thousands)
1. Diarrhoea 1,523 52,460 94 Water supply, saoitati
hygiene
2. Malnutrition 863 35,579 50 Water supply, saiotat
hygiene, water resources
management
3. Malaria 526 19,241 42 Water resource
management
4, Lymphatic O 3784 66 Water supply, sanitation
filariasis
5. Intestinal 12 2948 100 Sanitation
nematode
infections
6. Trachoma 0 2320 100 Water supply, hygiene, flies
7. 15 1698 100 Water supply, sanitation,
Schistosomiasis water resource management
8. Japanese 13 671 95 Water resource
encephalitis management
9. Dengue 18 586 95 Water supply, sanitation

752. The transmission of malaria varies widely over gpacd time. In some places, where mosquito
vectors have specific ecological breeding requirgsjetransmission of malaria can be interrupted by
reducing vector habitats —mainly by eliminatinggsiant water bodies, modifying the contours of
reservoirs, introducing drainage, or improving th@nagement of irrigation schemes.

753. Owing to the variations in vector habitats, thefi@n of malaria that could be eliminated through
managing the environment varies across regiond) aiglobal average of 42% (Table 15). Malaria
control programmes that emphasize environmentabgement are therefore highly effective in reducing
malaria morbidity and mortality (Keiser et al, 2D0Beveloping new tools and approaches for malaria
prevention and control, including vector contrahdwations is essential, but receive little attamti the
moment from the international malaria research aadtrol community in comparison to medical
solutions such as drugs and vaccines.

0 The DALY (Disability Adjusted Life Year) is a sunary measure of population health. One DALY represarlost
year of healthy life.
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3. Maintaining ecosystem services

754. Increasing pressures on water resources affectysteons, and threaten the ecosystem goods and
services on which life and livelihoods depend. Wag water is managed impacts on the protectiohef t
ecosystems.

The Nakivubo swamp, for example, provides wastemtag@tment services to the citizens of Kampala in
Uganda worth US$363 million (Worldwatch Institu)08). In Uganda alone, the use of inland water
resources is worth almost US$300 million a yeaeims of forest catchment protection, erosion abntr
and water purification services. Here, almost 1llioml urban dwellers rely on natural wetlands for
wastewater retention and purification services (BINEB007). Work carried out in the Zambezi Basin in
Southern Africa shows that natural wetlands hametgresent value of more than US$64 million. Tidat
US$16 million in terms of groundwater recharge, Ws3$nillion in terms of water purification and
treatment services, and US$3 million in reducirapd-related damage costs (Turpie et al, 1999). Rice
fields — human-made wetlands in the Ramsar Conwentipology — offer a large range of ecosystem
services that can be enhanced or decreased degemmithe management decisions taken regarding water
supply and its productive functions (Figure 63F&@@ar4.1). Benefits gained from ecosystem services a
dependant on the health of these systems.
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Provisioning services B Regulating services M Supporting services Cultural services
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Source: Comprehensive Assessment of Water Management in Agriculture 2007, figure 6.4.

Figure 63: Types of ecosystem services of diffesgatems (CA, 2007)

755. In the developing world, 10% of the undernourisdegend on direct access to natural resources,
in particular, freshwater ecosystems (CA, 2007eyTare immediately vulnerable to the degradation of
these ecosystems, or to any changes in the watt that affect their functioning. This is the cdse
pastoralists moving with their herds from one watmirce and pasture area to another, for capshers
vulnerable to water pollution and river water déple, but also forest-dependent people vulnerable i
denied access to forest, to clearing of land feicafiure, or deforestation linked to constructmilarge
infrastructures such as dams. Those people are afteroiceless as the ecosystems and marginatised i
the water allocation debate.

756. Because of the inter-connectivity of freshwatersystems and their services, developing one
service (e.g. food production through increaseddtion) automatically has impacts on other sesiice
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The management objective, therefore, is to baléimealelivery of all these services collectivelytbat
ecosystems are used optimally and development leEceostainable. Nature has to be recognized as a
water stakeholder because it performs importantices to society. Understanding its functioning and
value is essential. However, ways of valuing ecdmsysservices remain highly controversial. The
definition of an environmental water requirementg(eenvironmental flows) — even if imperfect —
provides a voice for nature regarding allocatiociglens for water withdrawal at the basin levelislt
critical that allocations to the ‘environment’ arature’ are not considered ‘wasted water’, as roastbe
considered in terms of benefits to people. Thesgtinuses put a constraint on other uses, paatiguh

the driest periods. Concerns for environmentalisesvoften happen too late, when water use has gone
beyond the capacity of the environment to cope, ahen competition is critical. This is the result o
failures in trade-off making at the planning stalgeparticular, too often our decision processesdb
promote informed, impartial and balanced outcomesweould not do so even if better valuations were
on-hand. Water still continues to be allocated dinst=come first-served sector basis.

757. Figure 64 pinpoints some of those areas where céageenvironmental requirements has
become most urgent because we are reaching limittchwthreaten to undermine our life and
development support base — particularly for thosstmulnerable and dependant on the environment for
their livelihood.

Key
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i 04-D5
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[ Mo discharge
Eavd Miapar river basing

Figure 64: Hot spots of environmental water requiats (Smathkins et al, 2004

758. The magnitude of humans’ reliance upon nature endliundance must be matched by the care
we take of the agro-ecosystems upon which we defdrate are pastures in the Alps, oases in Morocco,
and irrigation systems in the Philippines that hbeen used for centuries with no diminution of thei
productive capacities or beauty. Rice terracesactisg down the Ifugao in the Philippines represbkat
collective efforts of countless generations of farsnwho developed an ingenious irrigation systeat th
allowed them to share water and develop rice vasid¢hat survive at over 1000 m. In the combination
rice-fish systems of the Zhejiang province in Chiwhich date from the Han Dynasty 2000 years ago,
fish not only provide food, they also eat larvae areeds in the flooded fields, reducing the cagipur
and pollution risks needed for fertilizing and ioseontrol (Lu and Li. 2006.)
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l. Water use in the world

759. Competition for water exists at all levels, anddsecast to increase with demand in almost all
countries; in 2030, 47% of the world populationIvidk living in areas of high water stress. Water
management around the world presents major shoitigsnin terms of performance, efficiency and
equity. Water-use efficiency, pollution mitigatioand implementation of environmental measures are
low in most sectors. Access to basic water serviedar drinking, sanitation and food production —
remains insufficient in a large part of the devéilgpworld, and more than 5 billion people — 67%od
world population — may still be without improvedcass to sanitation in 2030.

760. Population growth and fast economic developmenehaanslated into accelerated freshwater
withdrawals. Our somewhat patchy knowledge of watsage shows high variability of patterns of use
globally, both within sectors and among users. @igwincertainty regarding water resources — liniced
climate change — is expected to place additionaldns on current water scarcity trends.

761. Despite the importance of water use — we know iighy about it (Box 10).
Box 10: How much do we know about water uses?

Our knowledge of current water usage is as poaif ast worse than, our knowledge of water resosirce
Information is largely incomplete — particularlyr fagriculture, the largest user — and is lackiriggather
for certain countries. Only limited disaggregatefbimation exists, and even this shows deficienofes
validity, homogeneity and extremely poor informatiegarding trends.

The quality of information systems varies with eaolintry but there are common difficulties:

- Available statistics on the volume of demands waittldrawals are often estimated rather than metere
or collected from censuses. The level of uncenyaiatries, but is particularly high for the agricuhl
sector.

- Sectors of use are not defined everywhere inmadgeneous way and are not well disaggregated.

- Historical data sets are rare and the dates efsthtistics are not always explicit in the avddab
statistics.

- Lack of agreed terminologies lead to discrepaniedata compilation (see Box 7.1.3).

The table below presents the level of meteringgsfcaltural water use and self-supplied industiies
France. The country is divided by 6 river basinselythalf of the water used in agriculture is effeely
metered by a volumetric device.

Table: Uncertainty of existing statistics on watees: example of agriculture and industrial withgris
in France (from IFEN, 2006 on the basis of Datanftbe basin agencies of 2001)
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used for agriculture/

share_of withdrawals that is metered

used for selfsupplied [Total

irrigation industries uses
from frarm
0 . from frarm
French river basins surface surface
groundwater groundwater

water water

% Y Y % krm3dyr
Basin Adour gargnne 72 B2 82 55 230
Basin Artois picardie 90 100 95 100 0.67
Basin Loire Bretagne 80 95 40 B3 3.62

Easin Rhin Meuse I & 505
Basin Rhone mediterranes

Corsica 30 57 857 86 17.13
Basin Seine Normandie 78 =] 37 9N 3.08
Total 43 74 73 a4 3181
Total volume by supply

source (km3 £ year) 3.39 1.38 272 1.48
I rmctering

less than 45 % of withrrdawals are metered
less than 75 % of withdrawals are metered

762. Total global freshwater use is estimated at ab6004&m3 per year (Margat and Andréassian,
2008). Another 6400 km3 of rainwater is also usdicettly’ in agriculture, often called ‘green wdter
Nature is the most important user of water and eraps an estimated 70,000 km3/year from forest,

natural vegetation — not cultivated — and wetla(@is, 2007).

763. The consumptive uses of freshwater from agricujturdustry and domestic sectors place the
greatest pressures on natural systems, both irtityuamithdrawals) and quality (returns of lowerality)

(Figure 65).
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1. Trends in water use

764. The rapidly escalating use of water is illustrateéigure 66.

Flg. 17: GLOBAL WATER WITHDNRAWALS, BY SECTOR, 1800-2003
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Figure 66: Global water withdrawals by sector

765. Water use is uneven across sectors. Irrigated wynie is by far the main user of water. It
represents 70% of water withdrawals (mainly irgh&griculture), which can rise to more than 90% in
some countries (Figure 66 and Figure 7.1.3 andeTa6). Although increasing in urbanised economies,
industrial (including energy) and domestic usag@eseents respectively only 20 and 10% of total wate
use (CA, 2007).

Table 16: Freshwater resources and withdrawal, 2@0®ic kilometers per year unless otherwise

indicated) — (FAO 2006a, cited in CA, 2007)

Freshwater withdrawals

Withdrawals
Renewable Total
. , L as share of
Region freshwater | freshwater agriculture Industry Municipalities
; renewable
resources | withdrawals
resources
. cubic share share share
kilometers amount amount amount %
(%) (%) (%)
per year
Africa 3936 217 186 | 86 9 4 22 10 5.5
Asia 11594 2378 1936| 81 270 11 172 7 20.5
Latin
America 13477 252 178 71 26 10 47| 19 1.9
Caribbean 93 13 9 69 1 8 3| 23 14.0
North
America 6253 525 203 39 252| 48 70 13 8.4
Oceania 1703 26 19 73 3 12 5/ 19 1.5
Europe 6603 418 132 32 223 53 63 15 6.3
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766. The importance of agriculture to an economy andetktent of irrigation clearly create a divide
between countries in terms of water use. In tre §roup of countries (comprising Africa, most cfid
Oceania, Latin America and the Caribbean), agucelis by far the main water-use sector, whilehim t
other group (Europe and North America) withdravwaais mostly related to industry and energy — up to
59%. The demand for domestic supply is essentiifletddrinking, hygiene and bathing) but remaihe t
smallest for both groups.

767. Groundwater represents already 20% of total useisaimtreasing fast, particularly in dry areas
(CA, 2007).

768. With rapid population growth, freshwater withdrasvdlave tripled over the last 50 years. This
trend is explained largely by the rapid increasérigation development stimulated by food demamnd i
the 1970s, and the continued growth of agricultbesled economies (World Bank 2008b typology).
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769. What trends can we expect over the next 50 yeang?PeTis general agreement that population
growth, economic growth, urbanization, technologyl @hanges in consumption patterns are the main
factors influencing water use.

770. One of the most significant uncertainties is tHeafof climate change on water resources, uses
and users, which calls for a complete revisiting pafst scenarios (World Water Vision scenarios
developed in 2000, Millennium Ecosystem scenano2005, CA water use in agriculture scenarios
2007). At the national level, countries are alreelysing their long-term plans. With the rapid gth of
globalization, examining water issues in the natiooontext alone is no longer sufficient, as local
decisions on water use (in agriculture and ind)isirg increasingly driven by decisions outsidewager
domain. For example, the ‘water footprint'— theatovolume of water used and polluted during the
production of commodities — of European and Nortmefican citizens has been significantly
externalised to other parts of the world (Figurg. @&urope is a large importer of cotton — one & th
thirstiest crops produced in many water scarce sar€offee is imported from countries such as
Colombia, soybean from Brazil, and rice from Thaia Through the global market, European
consumption strongly relies on the water resouasedlable outside its boundaries and thereby inftes
agricultural and industrial strategies elsewhekbout 80% of the virtual water flows (water impatte
embedded in the crops transported) relate to #uetin agricultural products. An estimated 16%hef t
existing problems of water depletion and pollutiorthe world relate to production for export. Thiecps

of the traded commodities seldom reflect the costwater use in the producing countries’ (Hoekstra
al, 2007).

Pt
3z

| :
Ol 3

. WFP(m3/cap/yr)
[ 600 - 800
800 - 1000

‘[ 1000 - 1200
[ ]1200- 1300
[ 1300- 1500
[ ] 1500 - 1800
[ 1800 - 2100
[ 2100 - 2500

[ | No Data

Figure 67: Average national water footprint peritagm3/capita/yr). Period: 1997—2001 (Hoekstra and
Chapagain, 2007 and 2008)

771. The concept of a water footprint is used to shosvektent and locations of water use in relation
to people’s consumption patterns. The water footmf a community is defined as the volume of water
used for the production of the goods and servioesumed by the members of the community. The water
footprint of a product refers to the sum of watee iin the various steps of the production chaim. Fo
example, the production of 1 kilogram of beef regsii15,000 litres of water, and one cup of coffee
requires 140 litres of water. For individuals ountries, water footprints are estimated by mulfigythe
volumes of goods consumed (whether produced or faanumed) by their respective water requirement.
The United States appears to have an average Yeatgrint of 2480 m3/cap/yr, while China has an
average footprint of 700 m3/cap/yr. The globalrage water footprint is 1240 m3/cap/yr.
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2. Domestic water supply and sanitation

772. While rapid progress has recently been made inrvateply in all regions, except sub-Saharan
Africa, sanitation is still lagging behind. To hlght the problem of sanitation, the UN General
Assembly declared 2008 the International Year ofit8don in response to the recommendations of the
Hashimoto Action Plan (2006) prepared by the UNr&acy General's Advisory Board on Water and
Sanitation (UNSGAB). The goal is to raise awarer@ass accelerate progress towards the target set for
the Millennium Development Goal (MDG) — to redugeHalf the proportion of people without access to
basic sanitation by 2015.

773. The Joint Monitoring Programme (JMP) for Water Sy@md Sanitation, managed by WHO and
UNICEF, is the United Nations mechanism for moriitgrprogress towards Millennium Development
Goal 7, Target 10, which is to halve, by 2015, gheportion of people without sustainable accessafe
drinking water and basic sanitation. More detadls be found in the latest (2008) JMP report arndhh
Water's first Global Annual Assessment on Sanitatimd Drinking Water GLAAS (WHO/UN-Water,
2008). Current trends indicate that while drinkimater target is largely on track globally-, not evelf
the sanitation target will be met by 2015 (WHO/URK; 2008a).

774. In 2006, 54% of the world’s population had a pigednection to their dwelling, plot or yard, and
33% used other improved drinking water sources (\WHOCEF, 2008a). The remaining 13% (884
million people) still relied on unimproved sourcés.terms of progress, Eastern Asia stands out arith
increase in coverage of improved drinking watersesi— from 68% in 1990 to 88% in 2006.

775. Except for sub-Saharan Africa and Oceania, allorgjiof the world are on track to meet the
MDG drinking water target. However, if current tdsncontinue, 2.4 billion people will still be withb
access to basic sanitation (WHO/UNICEF, 2008a).

3. Agriculture

776. Steadily increasing demand for agricultural produotsatisfy the needs of a growing population
continues to be the main driver behind agricultwater use. The world's population growth has skbwe
since the 1970s and is expected to continue itsndands trend. However, steady economic
development, in particular in emerging economies translated into a demand for a more varied diet,
including meat and dairy products, putting addiilopressure on water resources in a context of
increasing water scarcity. To meet the future foegds and rural socio-economic aspirations of the
world, pressure to develop new supply sources arease water allocation to agriculture will congnu
The challenge highlighted in WWDR1 and WWDR2 rersaiwith its implication for a necessary
emphasis on water for agriculture as recommenddiMd§l (CA, 2007) and World Bank (World Bank,
2008b). The recent acceleration in the productibhiafuels and the prospect of climate change bring
new challenges to agriculture and further pressarand and water resources.

777. However many irrigation systems do return large amaf water into the system (including
surface irrigation, still the most common systenthie developing world).

778. Examples of the daily water requirements of foagspaiovided in Box 11
Box 11: How much water is needed to produce foodne day?

We can estimate how much water is necessary t@isustir diets by calculating the water lost|in
evapotranspiration on the basis of knowledge op ghysiology. Depending on local climate, varieties
and agronomical practices, it takes between 4002808 litres of evapotranspiration daily to proddc
kg of wheat, and about 1000 to 20,000 litres plergkam of meat, depending on the type of animaldfe
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and management practices. Based on those estimaesegrchers have estimated values of daily water
requirements to support diets, ranging from 200085litres of water per person per day (Renault gand
Wallender, 2000). FAO estimates that, on averag§6p Xcal /person need to be produced to ensure a
reasonable level of food security. As a rule ofnthuiit can therefore be estimated that 1 litre afewis
needed to produce 1 kcal of food. Because of thedoergy efficiency of the food chain, protein rich
diets require substantially more water than vegmatatiets.

779. Most crop production comes from rainfed agricultusdere precipitation is the only source of
water for production. Rainfed agriculture cover&®6f the world’s cultivated land, and contributésat
60% of crop production. In rainfed agriculture, 8wl acts as a reservoir to store the rain anshsd it
slowly to the plants. Rainwater used in agricultw@metimes called ‘green water’, is a characieradt
the land on which it falls and is not subject tonpetition from other sectors.

780. However as stated in the first Asian Pacific sum@@07), there is still major improvement that
can be made in the way assets are managed, endpahein multi-functionality, and integrating social
and environmental responsibilities, that will impan water use efficiency .

781. Irrigation development is ancient but the last ®arg have seen rapid acceleration in water
resource development for agriculture (see CA, 20D@yelopment in hydraulic infrastructure (dams and
large-scale public surface irrigation), as well pevate and community schemes (particularly
groundwater pumping) have put water at the serefcgopulations as been part of the global effort to
rapidly increase staple food production, ensurel fegf-sufficiency, and avoid famines. While therldo
population grew from 2.5 billion in 1950 to 6.5 llwh at the beginning of the 21st Century, food
production outstripped population growth (WWDR, 8Q0the irrigated area doubled (particularly in
Asia), and water withdrawals tripled.

782. The emergence of an increasing number of areasewhater has become a limiting factor for

irrigated agriculture, associated with increasirigines for releasing water to guarantee or restore
environmental services, has made the food produdituation tighter in an increasing number of

regions. The Middle East, for example, can no lorggisfy its food requirements and needs to rely
increasingly on food imports.

783. Around 10% of the total energy supply comes froontass, out of which some 80% comes from
‘traditional’ biomass, in other words, wood, dunglacrop residues. These represent a significamtobar
the energy used in many developing countries angharticular, biofuel for transport. Commercial or
‘modern biofuel’ represents the remaining 20% ¢éltbiomass used for energy. Two-thirds of it isdea
of fresh vegetable material and organic residues ts produce electricity and heat. The remainiaig p
of biomass, amounting to about 5%, is actually usgafoduce liquid biofuel for transport, and cuiig
accounts for less than 2% of the total needs aobpart energy worldwide.

784. The quest for greater energy autonomy amid concewes the impacts of greenhouse gas
emissions in OECD countries have pushed the sigmifi and recent surge in transport biofuel
(Schmidhuber et al, 2007; Fraiture, 2007; FAO/OECWD7; OECD-FAQO, 2008), and explains the
concomitant sharp increase in liquid biofuel prddhrg also favoured by high fossil fuel prices. §hew
situation has led to increased interlinkages betweed and energy production and possible impagts o
natural resources, including land and water. Thaslyection of bioethanol, made from sugarcane, corn,
sugar beet, wheat and sorghum, has tripled bet@@@d and 2007 and was estimated at 77 billionslitre
in 2008 (OECD-FAO, 2008) — Brazil (using sugarcaamed the United States (using mostly corn) are the
main producers, accounting for 77% of global supBiwpdiesel production, derived from oil- or tree-
seeds such as rapeseed, sunflower, soybean, paloo@dnut or jatropha, increased by a factor of 11
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between 2000 and 2007 with 67% produced in the @& Union, mostly from rapeseed in Germany,
France and lItaly.

785. The global potential of conventional biofuel is lied by the availability of suitable land and
water for crops, and the relatively high cost ofstnconventional technologies. Technically, up toE20
from conventional ethanol and biodiesel and 1%otdltdemand for liquid fuels in the transport secto
could be possible by 2050 (OECD, 2007).

786. The potential impact of biofuel production on laadd water resources varies substantially
according to local agro-climatic conditions and pladicies in place. The main factor affecting fresler
use is the share of biofuel production coming fimigated agriculture.

787. Globally, irrigation water allocated to biofuel piaction is estimated at 44 km3, or 2% of all
irrigation water (Fraiture et al, 2007). Under emt production conditions, it takes on average hbug
2500 litres of water (of which about 820 litres iisigation water) to produce 1 litre of biofuel
(incidentally, the same amount is needed on aveiageoduce food for one day for one person). But
regional variations can be significant, dependimigngrily on the relative percentage of irrigatiam i
biofuel crop production. The share of irrigationtaraused for biofuel production is negligible inrBpe
and Brazil, but is estimated at 3% of irrigationthgirawals in the United States , and 2% in China
(Fraiture et al, 2007). In India, where sugar cantully irrigated, water withdrawals for everyrkt of
ethanol produced are nearly 3500 litres. The mdidebiofuel and agricultural products are strongly
entangled. Because of crop substitutability, adbsrtend to compete for the same inputs, landliZers
and water (where irrigation is necessary), and éasnselect crops that offer the best return orr thei
investment (Doornbosch and Steenblik, 2007).

788. In summary, the potential impact of biofuel prodaicton freshwater resources is most severe in
places where agricultural production cannot talkeg@without irrigation, while it is practically negjble

in places where rainfed production is practicedsuich places it could result in reduced allocatmn
other crop commodities. This situation explainsd¢bheent hostility of some of the most arid cowsdrto

the global trends towards increased reliance orebergy.

Box 12 Impact of biofuel production on water i tHS
Because of a strong US national interest in greatergy independence, biofuel has become incrdgsing
important as liquid transportation fuel and is ik remain so for the foreseeable future. Culyeiihe
main biofuel in the United States is ethanol, degtifrom corn kernels. Recent increases in oil priod
conjunction with subsidy policies have led to andatic expansion in corn ethanol production with

prospects for further expansion over the next decakimong concerns about large-scale biofuel
development are its effects on water and related f@sources. A report by the US National Research
Council (NRC, 2007) indicates that in the next A foyears, increased agricultural production forfumel
is not expected to substantially alter the nati@wmjregate patterns of water use. However, thexe ar
likely to be significant regional and local impagtgplaces where water resources are already sttebs
terms of water quality, the conversion of otherpsréo corn is likely to increase nitrogen pollution
major water courses.

789. If all current national policies and plans on biglgiwere successfully implemented, 30 million
additional hectares of cropland would be neededgalith 180 km3 of additional irrigation water
withdrawals. Although globally this is less tharfleav percentage points of the total area and wager u
the impacts for some individual countries couldhiighly significant, including China and India. Ther
could also be significant implications for watersaarces with possible feedback into global grain
markets. The extent to which China and India, #rgdst producers and consumers of many agricultural
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commaodities, will be able to pursue biofuel optidoased on traditional crops is subject to conshlera
debate. The volume of water and area of land usediéfuel production changes with the crop used to
produce biofuel (maize, sugarcane, sugar beetaeagsand with the agricultural system (Table 17).
Private investments are showing increasing intemestand and irrigated schemes in Africa for
agricultural products for the production of biofuel

es of biofuels and waterdegbto produce them in rainfed or irrigated coodi$i
Evapo-
el F-I"E-ﬂllct wan-::-lntu:-n
{enengyrdens by annualobBinabie I litre L fre Ll e

Table 17: Different t

e in Vha fuel Tue|
{Ind cathwe]: And lcative] {Irecicative]

Ethanol
{fromstarch)

Ethanol
{from starch)
Oilpaim __|Biodiesdd | 5500 |
Rapeseed /
Mustard | Bio «iesd
Sowwean |piodiess | aw)

Source: Hoogeveen, RRBLW

790. According to OECD (2007), the growth of the biofuetustry is likely to place additional
pressure on the environment and biodiversity. WhHeoretically attractive, the climate change
mitigation potential of biofuel production is coregland varies extensively according to the typerop
and farming system. Among current technologiesy safjarcane-to-ethanol in Brazil, ethanol produced
as a by-product of cellulose production (as in Ssmednd Switzerland), and manufacture of biodiesel
from animal fats and used cooking oil, can sub&bytreduce GHG compared with gasoline and mineral
diesel. The study concludes that all other coneeati biofuel technologies typically deliver GHG
reductions of less than 40% compared with theisifdgel alternatives. When such impacts as soil
acidification, fertilizer use, biodiversity lossdipxicity of agricultural pesticides are takenoiriccount,
the overall environmental impacts of ethanol anatigisel can very easily exceed those of petrol and
mineral diesel (OECD, 2007) (Box 13).

Box 13: Overall environmental impacts of biofuel

=

The Swiss Institute, EMPA (Zah et al, 2007), perfed a full life-cycle assessment of a large nunalbe
biofuel and compared the environmental footprinthvthose of transport fuels derived from petroleum

and natural gas. The whole environmental impact easulated using measures of damage to human
health, ecosystems degradation and the depletioratnfral resources aggregated in a single indicator
Most biofuel has an overall environmental perforoethat is worse then gasoline, although theitivela
performance differs considerably. EMPA gave maiaedda ethanol in the United States a poor
environmental score. Biodiesel scored negativelyweals Biofuel made from woody biomass rated better
than gasoline in all cases. A key question is hmemnsure that production will indeed be sustainables
answer currently being explored is certificatiorttug conformity of biofuel to a set of environmdraad
social standards on a life-cycle basis (OECD, 2007)
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791. Climate change is expected to alter hydrologicgimes and patterns of freshwater resource

availability with impacts on both rainfed and iatgd agriculture (FAO, 2008d) (Table 18).. Profmtdi
converge in indicating a general reduction in gtation in semi-arid areas, higher variabilityr&infall

distribution, increase in the frequency of extremeents, and increase in temperature, affecting in

particular agriculture in low latitudes. Severeuetibn in river runoff and aquifer recharge is estpe to
occur in the entire Mediterranean basin, as wethassemi-arid areas of Southern Africa, Austratial
America, and will consequently affect water avallgbfor all uses (see Box 14).

Box 14: Prospects for agricultural production lwe tNear East: coping with water scarcity and clanat

change

The Near East Region is characterized by arid @&nd-arid conditions and widespread water scar
Agricultural production in the region is projectedgrow by more than 60% between 2003/05 and 2
and to more than double by 2050 as a result obas®d food demand. Most of this increase will te
from yield increases and higher cropping intensi(leAO, 2008c).

Irrigation plays a major role in the region’s agitare. While irrigated land accounts for about -ginied

of all arable land, roughly 80% of production ongies from irrigated agriculture. For the regidnsi
expected that irrigation water withdrawals couldr@ase by some 29% by 2050. Under pressure
water scarcity, water use efficiency is expectethtoease from 52% in 2003/05 to 66% by 2050, w
irrigation water requirements are expected to gimm 64% to 83% of renewable water resources -
very high values compared to global averages.

Taking into account the expected impacts of clin@tange by 2050 including the combined effect
changes in precipitation and evapotranspiratios, dttuation may become significantly worse. Th
changes will translate directly into shifts in taeisting pattern of soil moisture deficits, grourader
recharge and runoff. Second order impacts on sftearngroundwater, lake and dam storage levels
translate into reduced availability of water forigation and other purposes. Under the B2 Scen
(IPCC, 2000), the overall availability of renewal¥ater resources may decrease from 416 km3 ir
base situation to some 397 km3 in 2050, while atsme time irrigation water withdrawals would n¢
to increase by an additional 20 km3. This combigkelct would result in an expected additional stres
the scarce water resources of 9%, with total waitrdrawals representing the equivalent of 92%

of the region’s renewable water resources. It magnebe higher if we consider also the leach
requirements in agricultural areas affected bysedtwater intrusion and upwards leakages fronmkisia
aquifers.
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Table 18: Typology of climate change impacts onamagricultural systems (FAO, 2008d)

System

| Current status

Climate change drivers

Vulnerability

Adaptability

Snow Melt Systems

Indus

Highly developed, water scarcity
¥ ¥
emerging. Sediment and salinity
canstraints

Ganges Brahamaputra

High potential for groundwater
established water quality problems. Low
productivity

Marthern China

Extreme water scarcity and high
productivity

Red and Mekaong
rivers

High productivity. high flood risk, water
quality

Colorado river

Water scarcity, salinity

20 year increasing flows followed by
substantial reductions in surface
water and groundwater recharge
Changed seasonality of runoff and

peak flows. Maore rainfall in place of
snow. Increased peak flows and

flooding. Increased salinity
Declining productivity in places

Very high {run of
river): mediurm high
(dams)

Limited room for
manoeuvre (all
infrastructure already
built)

High (falling
groundwater tables)

Medium (still
possibilities for
groundwater
development)

High (glohal

implications, high
food demand with
great influence on

Medium (adaptability is
increasing due to

increasing wealth)

Medium

Medium

Low

Medium: excessive
pressure on resources

Deltas

Ganges
Brahmaputra

Densely populated. Shallow
groundwater. extensively used. Flood
adaptation possible: low productivity

Delta highly dependent an runoff and

Rising sea level. Storm surges. and
infrastructure damage. Higher
frequency of cyclones (E/SE Asia)

Very high (flood
cyclones)

Poor except salinity

High (population

Mile river Aswan Storage — possibly to upstream - S ) . Medium
Saline intrusion in groundwater and |pressure)
development ; !
- - rivers; Increased flood frequency -
Yellow river Severe water scarcity g : ) High Low
- Patential increase in groundwater
. Currently adapted but expensive - ) ) .
Red River ST . recharge Medium High except salinity
pumped irrigation and drainage
. Adapted groundwater use in delta - . .
Mekaong river pted g High Medium
sensitive to upstream development
Semi-arid ! arid tropics: limited snow melt / limited gw
) _ - . Increased rainfall. Increased rainfall Low (surface irrigation)
Mansoonal: Indian sub|Low productivity. Overdeveloped basin L ) R !
variability. Increase drought and ig edium (groundwater
bility. | Irought and High Med fwiat

continent

(surface water and groundwater)

flooding. Higher temperature

irrigation)

Mon monsoonal: sub-

Poor soils; Flashy systems; over-
allocation of water and population

Very high. Declining
yields in rainfed

) ) . Increased rainfall variahility. Increase [systems. Increased |Low
Saharan Africa pressure in places. Widespread food : -
; . frequency of droughts and flooding. [volatility of
insecurity . . i i
Lower rainfall, higher temperature. [production
Decreasing runoff
Mon monseonal . g
T Flashy systems; overallocation of )
Southern and Western| o High Low
. water; competition from other sectors
Australia
Humid Tropics
Rice: Southeastern  |Surface irrigation. High productivity but Hiah Medi
. ; ’ ’ i edium
Asia stagnating Increased rainfall. Marginally g !
increased temperatures. Increased
Conjounctive use of suface water and | rainfall variahility and occurrence of
Rice: Southern China |groundwater. Low output compared to droughts and floods High Medium
northern China
Mediterranean
Southern Europe Increasing pressure on water o . . Medium Low
Significantly lower rainfall and higher
Narth A High . temperatures, increased water High L
; W ‘ W
orthern Africa Igh water scarcity stress. decreased runoff. loss of |19 o
groundwater reserves
West Asia Heavy pressure on water Low Low
Small islands
. Sea water rise; saltwater
) Fragile ecosystems: groundwater . I . o
Small islands intrusion;increased frequency of High Variable

depletion

cyclones and hurricanes
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792. Changes in runoff affect water availability, eitlierrivers or aquifer recharge, will represent an
additional burden on areas where human pressuveatar resources was already high and is expected to
further increase (Figure 58Figure 7.3.10). In addijttemperature change and reduction in precipitat
associated with diminishing runoff will increaseogrwater demand in irrigated areas. The impacts of
climate change on irrigation water requirements thayefore be significant (IPCC WGII 5.4).

i
—40—20—-10 =5 —2 2 5 10 20 40

Figure 68: Map of expected change in runoff (IPCC)

793. In large irrigation systems relying for their watam high mountain glaciers (Himalaya, Rocky
Mountains and Andes), temperature changes willgbairshift in runoff regime, with high runoff peried
shifting towards periods earlier in spring, wheigation water demand is still low (Bennett et2000).
Such anticipated changes may influence decisiomgeraing the construction of new water-control
infrastructure to compensate for changes in riveioff. The example of Indonesia shows how climate
change will add onto existing weather variabilindamay lead to unsustainability of current farmamgl
cropping systems (Box 15).

Box 15: Impacts of water shortage on rice producin Indonesia(Boer and Heij, 2008, from Indonesia
Country Report, 2007)

Many of the extreme climate events in Indonesiatiqdarly droughts, can be associated with El Njfio
Southern Oscillation (ENSO). The influence of EN8@ inter-annual rainfall variability in Indonesja
reveals that (i) the end of the dry season oc@tes than normal during El Nifio and earlier duriray
Nifia years, (ii) the onset of the wet season iayaal during El Nifio and advanced during La Nifiagea
(i) a significant reduction of dry season raifgatould be expected during El Nifio and a signiftda
increase during La Nifia years, and (iv) long drglispoccur during the monsoon period, particulanly
Eastern Indonesia.
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Data on the historical impacts of EI-Nifio eventsnational rice production indicate that the natlaiwe
production system is vulnerable to extreme clinesents. Whenever El Nifio occurred, rice production
loss due to drought increased significantly. Orrage, production loss due to drought during théope
1991-2000 was three times higher than during thiegh&¢980-1990 (Boer and Las, 2003).

—

It is very likely that in Java and Bali the lengththe rainy season may shorten as a result ofatdim
change and amount of rainfall may be higher thathénpast. This suggests that most of these regions
will be exposed to higher flood and drought rigkshe future. For regions north of the Equator, &asy,
the general pattern of change will be the opposite.

Changes in rainfall pattern and length of the raiegson will have serious implications for the ffetaf
the agriculture sector, with the current croppiragtgrn potentially no longer being be practical#le.
present, the cropping pattern used in most ricevgq@ areas of Indonesia is based on two rice cpaps
year. The second rice planting depends heavilyrogation water. In years of extreme drought, the
availability of irrigation water becomes very limit and this causes severe production loss. Under a
changing climate, drought occurrence will be maegjfient than under current conditions. As a result,
retaining this cropping pattern in the future magpase Indonesian farmers to more frequent ¢rop
failures.

794. The potential exists at the global level to prodaneugh food and other agricultural products to
meet demand while reducing the negative impactwaier use in agriculture (CA, 2007). However,
today’'s food production and environmental trenfigontinued, will lead to crises in many parts lo¢ t
world. Only through a combination of supply and dewhside measures will it be possible to address th
acute freshwater challenges facing humankind dweicoming 50 years. The challenge is to manage the
additional water supply in a way that minimizes #uverse impacts — and where possible enhances —
ecosystem services and aquatic food productionewoviding the necessary gains in food production
and poverty alleviation.

795. From its scenario analysis, the Comprehensive Arsast of Water Management in Agriculture
(CA, 2007) shows that there are opportunities guttbns — in rainfed, irrigated, livestock and fisbe
systems — for preserving, even restoring, healtoggstems. But gains require significant changdbken
way in which water is managed. Central to thesengbs will be the ultimate water managers: farmers.
The behaviour of different categories of farmess straped not only by agricultural policies but dgo
the capacity to ensure allocation of water accgrdowider financial restrictions, and local capado
overcome pollution and environmental damage in t@swith emerging economies. Box 16 provides
the example of China which has succeeded ovem8BtelD years in improving its water use efficiehgy
around 10% without increasing its water allocatmagriculture.

Box 16: China is maintaining food security anduesk irrigation water withdrawals by 25 % (Thierry
Facon, from Li Yuanhua, Ministry of Water Resourc2306; ICID, 2008)

China projects a need to increase, by 2020, itemetfood production by 200 million tons to mainta
national food security, which requires increasisgrrigation area by 6.67 million ha. It is prdjed that
newly developed water resources over the next tecades will be mainly allocated to domestic and
industrial users; the agriculture sector will hawamaintain food security for a larger populatioithwhe
current amount of water allocation.

Water conservation and increased water use effigidrave become the driving force of China
irrigation development. The country has adopte@rées of strategic, policy, institutional and teiciah
innovations over the past two decades to facilitetBonwide “Water Saving Irrigation” development,
with significant achievements. From 1980 to 200Hilevnational total water diversion increased b9ya2%
irrigation water use remained at 340-360 billion, mAd the proportion of irrigation water use as a
percentage of total water use declined from 81%b68b. Meanwhile, national irrigation area increalsgd
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5.4 million ha, food production capacity increa®gd20 million tons, and 200 million additional pé®p
gained food security. During the past decade, Chimeerage unit irrigation water use was reducethff
7935 to 6450 m3/ha and nationwide irrigation waiss efficiency improved by around 10%.
Figure: Irrigation water use in China
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796. While on average it is estimated that only 37% lbfttee water withdrawn for agriculture is
effectively consumed by plants, a substantial sludréhe unused water returns back into rivers and
aquifers and is available for downstream uses. Mételoss of freshwater due to irrigation is therefo
substantially less than expected and potentialsgiirough programmes aimed at increasing water-use
efficiency are often over-estimated unless watéwssin salt sinks.

797. In the current global irrigation context, it is ikaly that programmes aimed only at reducing
losses in irrigation will have a substantial impaat freshwater usage. The majority of large irimat
schemes also serve other functions, such as pngvidater for drinking, bathing, swimming, fishingca
livestock drinking; savings may take water awayrfrthese and therefore it is suggested to ratheemov
to * multiple use’ strategies.

798. Greater impact on irrigation efficiency can be etpd from external drivers influencing the
evolution of irrigation than from demand managenmogrammes. The trend and prospects for irrigation
are that it will serve an increasingly market-otézhagriculture, with progressive increase in thi@ of
production, and where precision irrigation will betwe increasingly important. This will lead to
progressive adoption of pressurised irrigationstfeducing losses (CA, 2007).

4, Industry and energy
799. Water for industry (Table 19) and energy are grgwimline with rapid development, and in so

doing are transforming the patterns of water usenierging economies. The water footprint has become
a useful tool to assess the impacts and implicatidrglobalization.
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800. After agriculture, the two major sectors in ternigansumptive use for development are industry
and energy, which together represent 20% of totémdemands. In reality, however, this figure roay
larger as many industries self-supply themselMess@ volumes are only partially metered and regprte
or get their water directly from the urban disttibn system (which is difficult to separate fromntato
volume of domestic use).

Table 19: Different industries, different water ys ton of product (Margat and Andreassian, 2007)

Product Water use in m3/ton
Steel 210 350

Paper 80 to 2000

Petrol 0.1to 40

Soap 1to 35

Sugar 3 to 400

Beer 81to 25

801. The degree of water consumption for most industisgls — apart from what is incorporated in the
products — is generally low (less than 10% of wigtvehls). Instead, industrial uses put pressure atemw
resources more by the impacts of the wastewatehaliged and their pollution potential.

802. Diminishing quality of water supplies, increasingter purchase costs, and strict environmental
effluent standards are forcing industries to taigeteased water-efficiency and report on theigpess
(Global Reporting Initiative).

803. The tourism sector is a case in point. It is adaof growth of domestic water demand and can
lead (on coastlines, islands or mountain areas}uigply difficulties in peak seasons. Around the
Mediterranean Sea, it is estimated that seasorter\damands from the tourism industry increase annu
water demands by 5 to 20% (Box 17).

Box 17: Tourism water demand in the Mediterrane@astal area

With 364 million tourists in 2000, the Mediterrane@gion is the number one world tourism destimatjo
and by 2025 the number of tourists could reachréBlfon (Blue Plan, 2005). Tourism brings in 12% |of
the region’s income and up to 50% in some countries

Knowledge of the specific water demands of tourismostly domestic water — is limited as the natigha
statistics of the water economy rarely distinguigiween ‘domestic water’ use and water for tourism.
The annual additional demands from the tourismaosedh relation to the demands of the local
populations, are relatively modest: for exampleo2®f domestic supply in Cyprus in 2006; 5% of tagtal
water demands in Malta between 1995 to 2000; andfd6émestic demand in Tunisia in 2003.

However, it is less the annual demands of tourisat are important than the daily demands as these
represent mostly seasonal and peak demands. Tlyeddaiands of a tourist are in general a lot higher

than the demands of a local resident. Tourism ateates a demand for seasonal services and lgisure
activities that demand a lot of water, such as golfrses that can use up to 10,000 m3/ha/year.

The demands induced by tourism often occur at éneestime as peak demand for agriculture, which is
also seasonal, during periods when resources dheiatiowest. Satisfying such peak demands reguire
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over-sizing of the drinking water production andtdbution system as well as the wastewater catiegt
and treatment infrastructure that fall under thepaomsibility of the local or regional administratso In
many places, water supply for tourism relies oralileation of seawater, a promising option, as &|th
case in Malta, Cyprus, the Balearic Islands, Targsid certain Greek islands.

Source: Margat adapted from Blue Plan, 2005 ané Blan, 2007

5. Water and Energy

804. Energy and water are inextricably linked. On the dand, water is an integral part of energy
resource development and utilization; it is useddaoling, energy production (Figure 69), but iscal
consumed passively as reservoirs built for energgyrction and other purposes evaporate a significan
amount. Margat estimates that the total evaporaffom reservoirs in the 22 countries of the
Mediterranean Action Plan comes to around 24 km3ypar — nearly the water use of Argentina — of
which nearly half evaporates in Egypt (Blue PIad0&. In the case of hydropower, wave or tidal gper
production, water offers an ‘active’ medium forrtserring kinetic energy into electricity. In otheases,
such as cooling thermal and nuclear plants or thdyztion of biofuel, water plays a more ‘passinae,
which is not to say it is any less important. Tleendnd for energy is therefore a major driver ofewat
and agriculture development, creating pressurecshwhiave significant impacts on the quantity and
quality of freshwater resources.
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Figure 69: Inter-linkages between water and enébdfl, 2008)

805. The link between energy and water is further stiteeged by the fact that the water sector is an
important user of energy. For example, the pumpingnsport, processing and use of water can
necessitate very large amounts of energy. The ggoerof drinking water through desalination isoads
energy-intensive process. Energy demand is drivemény of the same drivers that are putting direct
pressure on water resources: demographic, econ@uoa@al and technological processes, including
changes in consumption patterns. Energy consumialso the main driver behind climate changet(Par
1), which threatens the sustainability of our watources. Growing pressure to curb the emissibns
greenhouse gases (GHG) is leading to increasingai@rfor ‘cleaner’ sources of energy. Hydropower
has been earmarked as one of the most importahésé sources.

806. Energy can represent 60 to 80% of water manageomsis and 14% of water utility costs
(Global Water Market, 2008). In 2005-06, water ams$tewater companies in England and Wales spent
US$632 million on electric power (7700 GWh), makitigs the largest non-staff operating cost item
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(OECD, 2007b). Efficiency and conservation arerdfae, not only good for water resources; they are
also a means to conserve energy. Until recentligemwaanagement systems depended mostly on the force
of gravity. In fact, the use of energized pumpirfigvater is relatively recent. In irrigation for exale, it

is only since the 20th century that fuel and eleatrsystems have been used for the pumping and
distribution of water at the field level. Energysteso been important for drainage purposes, péatly

on polders lanl. The advent of rural electrification, particulaily South Asia, has introduced the
widespread use of pumps to provide irrigated anetisgroundwater. In the agricultural industry, ther
demands in energy are anticipated as food colchshdgvelop and become more sophisticated. Energy
use increases constantly too in the industrialrandicipal sectors, for transport, water, desaloraind
wastewater treatment.

807. Cooling in the energy sector is one of the mairugtdal water users, with a final consumption
(evaporation) estimated at around 5%. The coolihguzlear plants also means that outflows have a
much higher temperature, while ecological constsastate that sufficient river flow must be ensuired
order to mitigate this impact. As is the case follytion dilution, this entails the availability afon-
directly productive but substantial flows.

808. The production of electrical power, in particuleequires large quantities of water. However,
unlike other major water-use sectors (agricultune @omestic), the majority of the water used for
electrical power generation is not consumed. Ratiervater is returned to its source after beireglua
process referred to as non-consumptive use. Thpariscularly the case for hydropower generation, i
which water is returned to the river after havirgsged through turbines. However, this type of @se c
lead to significant loses due to evaporation, anithils not entirely non-consumptive. In fact, thies of
water use, for hydropower in particular, can besterable, as shown in Table 20, which shows the
amount of water used to produce electricity bylacti®on of energy types in the United States.

Table 20: Water use rates for different types @frgn production (US estimates; DHI, 2008)

Energy Type Approximate Total | Water use for US Daily| US Personal Daily useg

Water use (m3/MWh) | Energy Production | Equivalents***

(millions of m3)** (people)

Solar**** 0.001 0.011 44 thousand
Wind**** 0.001 0.011 44 thousand
Gas 1 11 44 million
Coal 2 22 88 million
Nuclear 2.5 27.5 110 million
Qil/Petrol 4 44 176 million
Hydropower 68 748 3 billion
Bio-fuel 178 1,958 7.8 billion
(1st gen.)

*Based on: water used for production/extractiorradf materials; water used for refining fuel; wateed at energy plant; and
average totals by plant types. ** If the entireergy production of the US were based on one engqgy only, this column
illustrates what the use of water for that prodarctivould be (based on current US production of exprately 11 million
MWh/day. *** Corresponding to the average annua o§ water from the indicated number of people ancaverage US use
rate of 250ltrs/person/day). For example, if theibi&ediately switched to 100% wind power the waised daily would be the
equivalent to the daily use of 44,000 Americang**Water use is primarily for maintenance in therfoof cleaning. While the
amount of water required is highly dependent oallgonditions, in comparison to other energy tywater use is minimal.

809. Hydropower currently supplies about 20% of the @arklectricity (ICOLD, 2007) report dams
and water resources), a relative contribution tre remained constant since the 1990s. Hydropower

“L polder: An area of low-lying land, especially iretNetherlands, that has been reclaimed from a bbdster and is protected
by dikes.
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stations are being built in virtually all parts thfe globe, and have shaped many of the world’s rwate
infrastructures. Some of the first countries toealep hydroelectricity on a large scale were Norway,
Sweden, Switzerland, Canada, the United Statestraliasand New Zealand. The largest hydropower
station in operation is the Itaipu dam, built oe fRio Parana River between Brazil and Paraguaf, avit
power capacity of more than 14,000 MW (Mega Watt anillion watts). Brazil produces more than 90%
of its electricity from hydropower. On a smalleraks; projects were built many years ago in Asian
countries where conditions were good; India’s fastall hydropower plant, for example, is more than
100 years old.

810. According to the IEA (2007), electricity generatitrom hydroelectric and other renewable
energy resources is projected to increase at amgweannual rate of 1.7% from 2004 to 2030,
representing an overall increase of 60% throughD2@&hough this increase is highly significant it
respect to its potential impact on water resoulités expected that renewable energy productidhstiil
only cover a small part of total energy demand (Fég7.4.3c).

811. With respect to hydropower, future development Wwél limited by two main factors. The first
limiting factor relates to the spatial and geopbgkpotential for new hydropower installations.ni@ny
developed countries, including the United Statasstfalia and most of Western Europe, the majoriity o
the ‘best’ sites for hydropower installations haleady been developed. The second limiting faistor
investment capacity, which explains why so littiditoelectric potential has been tapped in countries
with developing or emerging economies, which inelichost of Africa.

812. The renewable share of world electricity generaisoprojected to fall slightly, from 19% in 2004

to 16% in 2030. There are a number of complex, @ty competing, challenges associated with energy
production, environmental issues and water ressumt@nagement. The pressure to extend hydropower
on the basis of its comparative sustainability wtit discussions of environmental and social ingac
including the regulation of hydropower dam releasesptimize downstream uses and maintain aquatic
ecosystems. Likewise, expansion of thermal powedicing facilities will require cooling water, with
the need to discharge heated wastewaters. Althaogk of these activities are water consumptive in
nature (apart from evaporation from reservoirsd, énvironmental impacts can still be considerahb a
complex.

813. Emerging challenges will have an effect on bothehergy sector and water resources. The most
obvious such example is climate change, which mélyance the global energy future to a greater and
faster extent than has been perceived to datepidssure on the political system is mounting amdeth
are likely to be increased calls for action to deh GHG emissions over the coming decades. Téuis ¢
ultimately change the energy production landscafst, the IEA in its 2007 World Energy Outlook
forecasts that fossil fuels represent the brurthefdemand for increased energy resources. Howneer,
pressure for further hydropower development may misrease due to climate change.

6. Water for transport

814. The 25 largest cities, the 25 largest producti@ations, the 25 most prosperous areas, and the 25
most densely populated areas are all located naterfionts, and almost all of them by the sea (BVB,
2008). This has been the case for 2000 years. Riaeigation has been found in the Indus Valley
Civilization, in Northwest India around 3300 BC daiiverine navigation is still used extensivelyniajor
rivers of the world like the Ganges, Nile, Missigsi Rhine, Danube and Indus. The development of
waterways for transport lies behind many largeescaler transformations and dam constructions. ‘Of
230 major rivers in the world around 60% are comisd to be seriously or moderately “cut-up” by dams
dikes and dredging, with improved river transpdtém being one of the main objectives’ (WWF, 2008).

DRAFT UNEDITED DOCUMENT — NOT AN OFFICIAL DOCUMEN'F
NOT TO BE CITED



IDR-IW-Background document

Page 226

However, inland shipping is an underdeveloped sextonost of the existing waterways of the moretha
10,000 km that exist in over 50 countries worldw(d@iable 7.4.3 and Figure 7.5.1). China alone hagmo
than 110,000 navigable kilometers (BVB, 2008),ltmgest in the world.

815. Inland navigation is the most cost-effective arabtepolluting means of transportation (PIANC,
2008), and with improved trade and exchanges hasilboted to the development of mature economies
(PIANC, 2008). A principal value of inland watervgaig their ability to efficiently convey large vohes

of bulk commodities along long distances. Howetteg, development of rivers for navigation often kead
to irreversible transformation of river coursesgd aregative impacts on vulnerable groups of people a
well as ecosystems (e.g. fish larvae mortality frpnopeller impact, and larvae stranding due to
drawdown). “Western Europe’s Rhine River is perhtqs best-known example of navigation schemes
that alter a river forever. It is arguably the lessishipping route in the world — over 1 milliomeainers
travel up and down it each year (Figure 7.5.2)nTake an 880 kilometre stretch of the river navigabl
no less than 450 dams were built on its coursetlamgsands of kilometres of banks were built. Measide
were removed and the Rhine has become 25% sherteresult” (WWF, web site).

7.  Fisheries and aquacultufe

816. The situation of capture fisheries together with finesence or absence of some endemic species
in a river are good indicators of the health ofstem. Aquatic ecosystems sustain capture fishdfitse
system is damaged, the quantity of fish decredbesjs therefore a good indicator of the healthheaf
ecosystem. Lack of water at a certain flow foricait periods of fish life can be detrimental. Aquiigre
benefits from aquatic systems, but these can bdéndgttal if they allow over-use of inputs or over-
population of fishponds, and can damage the nataystem.

817. Fishing activities in freshwaters represent a $iggmt activity for many poor people in rural

areas (CA, 2007) and contribute significantly te #tonomy (and a source of protein for the poorgne

if a full estimation is difficult, as many fishingctivities do not fall within the economic domain.
Attempts have been made to demonstrate the cotitribof fisheries, both large- and small-scale, to
national economic development, poverty alleviatod food security (Table 21).

Table 21: The different dimensions of poverty algion in relation to small-scale fisheries, indhmlthe
specific issue Qf vulnerabilitv (Béné et al, 2007)_
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howsetold to other howsehold  educaiion and bullding cther houschiold budget - axpenditure abseree of imigranti male fshas may limit
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} ; } } Hl'\l'llnfﬁttbn.
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42 Based on FAO/SOFIA, 2008.
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818. In the case of small-scale fisheries, although utbaitative quantification exists as yet because
data remains patchy or not disaggregated enouglilde detailed analysis, case study information is
available and some general indicators of the ingmae of the sector to national economies have been
compiled.

819. At household levels, fisheries — in particular drsahle — are a central element in livelihood
strategies providing not only direct and indirecipboyment for some 100 million people, most of vhic
live in developing countries, but also a safety aefivity for the poor through catch and trade. Not
included in these estimates, however, are the dtiliedreds of millions of people engaged in temporar
fishing activities, most typically in inland areds.Africa, active men and boys are involved insseal
fishing along rivers or reservoirs between cropmegsons or when other agricultural activitieslane
(Sana, 2000). In the Tonle Sap Lake area, thousainkdguseholds share their time between fishing and
the cultivation of rice and other crops (Ahmed|efl898). Occasional fishing, carried out by noadiag
members of the household such as children, elder®men in male-headed households on the margins
of water bodies or in waterways (e.g. irrigatiomala) can involve up to 70-80% of the households
during the flood seasons in the floodplain areashef Indian sub-continent (Thompson and Hossain,
1998; Hoggarth et al, 1999).

820. FisH" consumption has undergone major changes overastefqur decades (+34.5% in France
as indicated in IFEN, 2006). World fish capture agiaculture production has been steadily incrgasin
(Figure 7.5.4). The apparent global per capita dishsumption has changed from an average of 9i8 kg
the 1960s, to about 16.7 kg in 2006 (preliminatingste).

821. However, this increase has not been equal acrbesgadns. Over the last three decades, the per
capita fish supply has remained almost static bxSaharan Africa. In contrast, the per capita $ishply
has risen dramatically in East Asia (mainly in GhiRigure 70) and in the Near East/North Africagag
The share of fish in total protein intake was 7189005, back at levels prevailing in the mid-198Dse
contribution of fish to total protein intake grevgificantly in the period 1961-89 (between 6.5%l an
8.5%), before gradually decreasing following thewgh in consumption of other animal proteins.
Although consumption in Low-Income Food-Deficit Giies (LIFDCs) excluding China has increased
in the last four decades, and in particular siheemid-1990s (+1.3% per year since 1993), per-adigib
intake represents only half that of industrializeslntries. Despite this relatively low level of His
consumption, the contribution of fish to total aalmprotein intake in 2005 was significant at ab?0b,
and may be higher than indicated by official stetisin view of the unrecorded contribution of
subsistence fisheries. Fish contributes to foodritydn many regions of the world providing a vahle
supplement for diversified and nutritious dietsstris highly nutritious and not only provides highiue
protein, but also represents important sources wida range of essential micronutrients, mineraid a
fatty acids.

*3The term “fish’ indicates fish, crustaceans andlusés, excluding aquatic mammals and aquatic plant
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World capture and aquaculture production
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822. By landing more than 10 million tonnes in 2006,amd fisheries contributed 11% of global
capture fisheries production. Although low in comgan to marine fisheries, fish and other aquatic
animals from inland waters remain essential angplaceable elements in the food of both rural and
urban people in many parts of the world, and egflgdn developing countries. For demographic and
cultural reasons there are, however, significaffiéidinces in the levels of exploitation betweenriagor
geographic regions. Although statistics are imprgyvin some countries, collecting accurate infororati
on inland fisheries can be extremely costly and ynamblic administrations still do not gather such
information or make assessments of the statudaridrfishery resources.

823. Agquaculture production is playing an increasingerdh satisfying demand for human
consumption of fish and fishery products. The ageraontribution of aquaculture to per capita fish
available for human consumption has grown from 16%996 to 47% in 2006 and can be expected to
reach 50% within the next decade. Aquaculture prtidn has pushed the demand and consumption for
several freshwater species such as tilapia angltathcludingPangasiusspecies, as well as for high-
value species such as shrimp, salmon and bivaBirse the mid-1980s, these species have shifted fro
being primarily wild-caught to being aquaculturequced, with a corresponding decrease in theiepric
and a strong increase in their commercializatioguaculture has also had a major role in terms @d fo
security in several developing countries, partidulim Asia, for the significant production of caim low-
value freshwater species, which are mainly destfoedlomestic consumption. In addition, the demand
for fish is price-elastic and with stable or deitign fish prices, rising incomes and the ensuing
diversification of diets, there is a shift towardignificantly higher fish consumption in developing
countries. These trends in fish consumption areebeol to continue for the foreseeable future, éalhec
under the impulse of population and income growtbgether with urbanization and dietary
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diversification. However, aquaculture has also Gbated to serious water pollution when not well-
managed.

824. Inland fisheries and aquaculture from lakes, rasesyrivers, ponds and wetlands contributed

about 25% (34 million metric tons) to the world guation of fish in 2003 (FAO, 2004). This value may

be underestimated as contributions from smalletesys may have been overlooked (Coates, 2002).
Competition for water and aquatic habitats is dicali challenge facing inland fisheries in many

countries.

825. Growing recognition of the multiple uses of watéthim many established irrigation systems has
revealed many other productive and non-productisesu Aquaculture is a water-dependent activity,
which is productive, but non-consumptive and themefin principle and with appropriate technologica
adaptations, not in competition with irrigation (@ng, 2006).

826. A move to fish and aquaculture farming on brackjsbundwater is a must, especially in coastal
areas affected by seawater intrusion and upwardngheater leakage affecting soil productivity. Thds
essential to minimize inland seawater intrusionc@astal lands (deltas) which will be affected by
increased sea water level.

8. Other environmental uses

827. Inadequate attention to the environment in poli@king remains. Freshwater ecosystems or ‘the
environment’, provide an extensive array of sewwit® support human well-being, many of which are

extremely valuable. The issue is not how much wtterenvironment needs, but how much water is
required to sustain the services that people wamh fthe environment. Shifting attitudes away from

considering the environment as an unfortunatemicti human uses of water and towards environmental
sustainability being central to sustainable devalept remains a significant challenge.

J. Impacts of water use on water and the environmen

828. Human activities, through the misuse or pollutidrresources, lead to increased degradation of
natural ecosystems, over-exploitation, and couflithat adversely affect people and economic
development. Progress is slow in mitigating theatieg effects of water development, while accetstat
economic growth places additional burdens on ressur

829. The world is a patchwork of unigue situations witgard to water use and the challenges it poses
for humans and nature, particularly, given the fhat freshwater is a fundamentally scarce resdesse
than 3 % of the total water on earth. There is alsar evidence of degradation in quantity and igual
drying rivers, aquifers and groundwater basins;dzioumulation of agro-chemicals and heavy metals in
fishes, algal blooms from high nutrient loads,irsjtdams, nutrient loss and the fragmentation \aérs.
Many of these impacts are caused by cities, ingastd agriculture, which lack incentives or obligas

to act and report on their performance regardintprvase and mitigation of pollution. Over-explaibat

and pollution are mainly externalities of the aitids of users and polluter: in other words, paistor
users do not directly suffer the consequencesaif #ttions. ‘Internalizing these effects’, for exale, by
using the polluter pays principle, therefore sedhes best way to reduce pollution and misuse. An
increasingly popular approach is to implement ayeaments whereby stakeholders receive incentives
through payments for ecosystem services (e.g. looamunities maintaining the integrity of forested
watersheds) for sustaining benefits provided teisth
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1. How water use impacts on resources

830. Proximity of water bodies has been an incentive tfag location of human settlements for
millennia and the human alteration of coastlinegrs, lakes and wetlands (frequently drained)dwase
hand-in-hand with social and economic developmérban growth and industrial development pushed
cities to look increasingly further for the watkey needed (Box 18). Water taken for cities isrofaken
away from other uses — agriculture and nature titlay be negatively affected.

Box 18: New York fetches water from afar

New York relied on local supplies until 1842, ahéreafter brought water from the Croton river basin
75 km away. Between 1907 and 1927 it transferre@mfeom two creeks in the Catskill Mountains, and
later, between 1937 and 1965, tapped three upipetdries of the Delaware River (Molle and Berkaff,
2006).

831. Water scarcity occurs when the amount of waterdvétvn from lakes, rivers or groundwater is
so great that water supplies are no longer adedoasatisfy all human or ecosystem requirements,
bringing about increased competition among potentsers. In keeping with this concept of water
scarcity, the ratio of water withdrawal to watea#ability on an annual basis is used as an indicair
both the MDG and CSD processes to monitor humasspre on water resources (Figure 71). An
increasing number of river basins do not contaifficsent water to meet all the demands placed upon
them, and competition among users can be intengaré-72).

Proportion of renewable water resources withdrawn (MDG Water Indicator)
Surface water and groundwater withdrawal as percentage of total actual renewable water resources (around 2001)

Legend
No data [ <10 10 - 25 [ 25 - 50 [ 50 - 75 [ > 75 %

FAO - AQUASTAT, 2008
AQUASTAT
Projection: Plate C:

Disclaimer

Figure 71: MDG Water Indicator: proportion of rerse water resources (surface and groundwater)
withdrawn around 2001 (Aquastat)
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Figure 72: Increasing water scarcity (adapted fbin 2007)

832. However, available information fails to reveal tle@lities of scarcity occurring at local or basin
levels. This is particularly true in large coungriguch as the United States, where water use ascfmun
only 25% of the available resources. Figure 73 shawvery different reality inside the country’s
boundaries and indicates that water stress antbsgjesrexist.

DRA DOCUMENT

Figure 73: Water shortages and population growth (US Depairtrot
Energy, 2006)
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833. The Millennium Ecosystem Assessment (MEA, 2005)dewonstrated how modifications to the
landscape to increase food production and alloveldgwment have resulted in adverse ecological cleange
in many ecosystems, with concomitant loss and degi@ of ecosystem services. Synergistic and
cumulative effects, however, can make it diffictdt attribute change to a single cause. Losses have
adverse effects on livelihoods and economic pradn¢CAMWA, 2007), and in some cases, ecosystems
have passed thresholds through regime shifts,gadia collapse in ecosystem services, makingake

of restoration (if possible) very high.

834. There are many instances where consumptive usevatedl diversion have contributed to severe
degradation of downstream wetlands or closed &ablematic examples include the shrinking Aral Sea
in Central Asia and Lake Chapala, the world’s latgallow lake in Mexico. Some of the largestngve
have become small streams close to their mouth (eegNile River, Colorado River, Yellow River,
Murray-Darling River, etc.), and flows are no longefficient to maintain aquatic ecosystem health.

835. Water regulation and drainage for agricultural depment are the main causes of wetland
habitat loss and degradation (CA, 2007). Yet regoean occur quickly if the right mechanisms aré pu
in place. One example is the Mesopotamian Marskldmat were deliberately drained but are now in the
process of being reclaimed (Figure 74). ‘Followmgre than decade of decline more than 20% of the
originfe}ll) marshland area has been re-flooded in fleaa one year (May 2003-March 2004).” (UNEP
repor

Figure 74: Mesopotamian Marshes (UNEP GEO 4, 2007)

836. The Living Planet Index (LPI) is based on trendspipulations of vertebrate species. The
analysis of trends in the evolution of the LPI skdhat on average freshwater species populatidinsyfe
about 50% between 1970 and 2000, a sharper délelingor other biomes (Figure 75).

a4 http://www.grid.unep.ch/activities/sustainablefgndex.php
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Fig. 13: TEMIPERATE AND TROPMCAL FRESHWATER
LIVING PLAMET INDICES, 10702003
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Figure75: Loss of biodiversity (WWEF, 200

837. During the last century river modifications havessigely increased in number. As of 2000, there
were more than 50,000 large dams in operation (IC@égister) and it is expected that demand for
reservoirs — of all sizes — will continue to grapagrticularly in regions with high water demands and
where there is a need to cope with increased \vblityatiue to climate change (see Figure 76). Atsprd,
more than 270 dams of 60 m or over are planned@eruconstruction (WWDR, 2006).

Figure7€: Cumulative capacity of largeams worldwide (ICOLD, 200
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838. Water-related development modifications (dams,gatibn development schemes, urban
extension, over-fishing, etc.) have major consegegffor the key ecological components or proceskes
rivers, lakes, floodplains and groundwater-fed amdl. Regulation of the world’s rivers with dams ar
reported to play a major role in altering waterimegs, with substantial declines in ocean discharge,
modifying aquatic habitats, and transforming flogvinystems (rivers) into still or semi-still systems
(wetlands). Some ecosystems can disappear whers rare regulated or impounded because of the
alteration of flow and the creation of barrierdlte movement of migratory species. Not only aniraald
plants suffer but also humans; forced migration pmpulation displacement are well-documented social
impacts of dams (WWDR-2, 2006).

839. The river fragmentation index is an indicator ofe timportance of the anthropogenic
modifications of river regimes. In 2005, out of terld’s 292 largest river systefigaccounting for
60% of the world’'s runoff), more than a third (108gre considered to be strongly affected, and 68
moderately affected (WWDR-2, 20d8)The ecosystems upon which impacts are strongestetlands,
but terrestrial ecosystems such as forests andlgrais are also affected (Figure 8.1.5).

Fig. 14: FRAGMENTATION AND FLOY REQULATION OF Fig. 15 FRAGKE NTATIOHN AMD FLOW REQULATIHON DF

LARGE BNEN SYSTECMS, DY DiOME LARGE MVER S¥STEMS, OY MEGION
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Figure 77: a) river fragmentation and b) flow regidn by biome type (WWRD-2, 2006).

840. The speed of change in many ecosystems has indreagielly, and there is how concern that
large-scale changes will increase the vulnerabiifysome ecosystems to water-related agricultural
activities. The non-linear dynamics of ecosysterey rfread to abrupt changes that can affect their
resilience and their capacity to absorb disturbsu(€&\, 2007).

A large river system (LRS) is defined as a riwgstem that has a river channel section with a mirgean annual discharge
(VMAD, the river discharge before any significaritedtt human manipulations) of at least 350 cubitreseper second (is)
anywhere in the catchment (Dynesius and Nilsso84 t&ed in WWDR, 2006 p. 176)

*® The fragmentation and flow indicator was develofydUmea University in Sweden, in collaboration hwihe World
Resources Institute, assessing the state of largesystems as defined above. Unaffected rivetesys are those without dams
in their catchments, although dams in triburitanieay not disqualify a river from being classified anaffected’ if flow
regulation is less than 2% of the VMAD. A river & is never considered unaffected if there aresdarthe main channel, and
is never classified as strongly affected if theer@o dams in the main channel. All river systenith wo more than one-quarter
of their main channel length left without dams emesidered strongly affected.
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841. Variability and flexibility are needed to maintagtosystem resilience. Attempts to stabilize
systems in some perceived optimal state, whethecdaservation or production, have often reduced
long-term resilience, making the system more valbkr to change (Holling and Meffe, 1996). The
modifications of landscapes and reduction of o#hmysystem services have decreased the capacity of
ecosystems to cope with larger scale and more @nthinamics through reduced ecosystem resilience
locally and across scales (Gunderson and Holli6g2p

842. Increased turbidity and salinity of water and seiflect some of the impacts of water resource
development as well as withdrawals. These changesedse the difficulty of land and water
management. Siltation and increased sediment loaivérs, partially due to river regulation and the
resulting erosion of river banks and the sideses&rvoirs, has resulted in reservoirs becomingrserti
traps and a decreased amount of sediment beirigataut into the delta areas.

843. Water can accumulate in the soil profile throughaffiand groundwater recharge, or if the rate
of input through irrigation exceeds the rate ofpcconsumption; this can lead to water-logging (wtien
pores are filled with water and oxygen is lackimgid salinization (when the rising water in the soil
profile is bringing diluted salts to the surfac@jorldwide, about 10% of all irrigated land sufférem
water-logging. As a result, productivity has fallenabout 20% in water-logged areas (Muir, 2007).

844. Salinization is a worldwide problem, which is panlarly acute in semi-arid areas that use lots of
irrigation water, are poorly drained, and where ¢h# is never completely flushed from the landeSé
conditions are found, for example, in parts of ktiedle East, in China’s North Plain, in Central Asi
and in the Colorado River Basin in the United State

2. Groundwater use

845. While groundwater is a significant source of waikeis not evenly distributed around the world.
From the water cycle, of the total precipitatiory {8000 km3) falling on the Earth, 79% falls on the
ocean, 2% on our lakes and only19% (110,000 km3wrniandmass. Of this, most evaporates or runs
off into our streams and rivers. Only 2,200 km2#® is infiltrated into our groundwater. This hiigjtits

the need to manage groundwater use. The develomhtr energised pump in the mid-20th century led
to the emergence of many groundwater-dependentoeties (Burke and Moench, 2000; CA, 2007).
However, there have been warnings of the poteimiphcts of excessive abstraction and of the poltuti

of aquifers (Foster and Chilton, 2003). Refererceanade for contemporary groundwater issues and
specific management options on the respective \ites and publications of the World Bank-Global
Water Partnership program GW-MATE and UNESCO's Gowater Resources Assessment under the
Pressures of Humanity and Climate Change (GRAPIgIGyram. A partnership led by UNESCO and
International Association of Hydrogeologists (IAH)plements ISARM (Internationally Shared Aquifer
Resources Management) initiative as a multi-agesféyrt aimed at improving the understanding of
scientific, socio-economic, legal, institutionaldaenvironmental issues related to the management of
transboundary aquifers.

846. A more sobering conclusion drawn from detailed l@wpuifer studies is that where groundwater
services are in heavy demand, much of the gooditgugtoundwater has already been used.
Contemporary recharge to shallow aquifers has becsemiously (perhaps irrevocably) polluted, and
relaxing abstraction and pollution pressure onfagsiwill take considerable time (Margat, in press)

847. The historical progression of groundwater develomnand the related response of groundwater
systems, has not been uniformly documented. Eveostrindustrial countries, political realisatiointioe
economic and social impact of access to groundwadertended to come late (generally after some
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damage to groundwater systems has been done) daedresource management agencies, in most cases,
have to play ‘catch-up’. Compared with surface wagsources, there has been significantly less, and
more dispersed, public investment in groundwatereliment and protection. In particular, it is
investment in change in human behaviour that islegeand this requires a completely different, and
much less technocratic, approach (WHYMAP, 2008).

848. The groundwater implications of accelerated climegttange have been highlighted (IPCC 4th
Assessment) and it is anticipated that changegdass rainfall (recharge and runoff patterns) plifice

an additional burden on resource management — dhclwcern increases in both groundwater depletion
and water-table rise in different geographical sagi However, these impacts are likely to be s(aaiil
possibly negligible) in relation to the stressemcptl on groundwater systems by current socioecanomi
drivers.

849. In spite of the good efforts and results achievednany countries, it is not possible to make
objective worldwide estimates of the current staftggroundwater use by country, economic sector or
aquifer. The constraints of so doing in relationgimwing importance for agricultural use through
AQUASTAT have been highlighted (Burke, 2003) bigoafor domestic water as investigated by World
Bank-GW-MATE program. Indeed, there has been ligiystematic updating and collection of global
(national) groundwater use and resource statusyiosied’. The situation is improving in Europe with
the push given by the monitoring requirements ef\fater framework Directive and a joint information
system to share data (The European Environmentniafiton and Observation Network (EIONET).

850. Irrigated agriculture is the principal user of tthajor sedimentary aquifers of North America,
North Africa, the Middle East and the Asian alld\p&ains of the Punjab and Terai. But less evidetite
conjunctive use associated with the concentratfarrigated agriculture and urban development imgna
alluvial fan/delta environments (such as thosehaf Mekong, Yangtze, Yellow River, Chao Praya,
Godavari, Krishna, Indus, Narmada, Ganges/Brahmaphile, Mississippi, Po, etc). Reducing stress on
these groundwater systems involves more than grstuhdwater resource management’, and will also
entail reducing land-based pollution, rehabilitgtidegraded habitats, and conservation of freshwater
resources.

851. The relationship between groundwater use and somimenic indicators is not necessarily
intuitive, and some broad paradoxes are appardghealobal level — for example, rural poverty does
appear to be linked to scarcity of groundwater weses. Some vibrant rural groundwater economies
appear to thrive in spite of limited availabilitf groundwater; much of peninsular India is a casgdint,

but one in which levels of groundwater abstractiothe recent past may not prove sustainable fartmu
longer.

852. Socioeconomic drivers of groundwater developmetwsBubstantial geographical differences
unrelated to resource availability. The agricultudamand for groundwater has often been spurred by
both explicit and hidden subsidies for rural elificttion, irrigation equipment and occasionallytera
well construction. Subsidised rural electrificationSouth Asia has been a key driver of groundwaser
within existing irrigation demands and especiailydryland areas’ with no surface water servicdse T
concentration of drilling, pumping and water welhimenance services here has progressively reduced
the cost of groundwater exploitation. The flat-ratectrical energy policy in parts of South Asiada
subsidised rural electricity elsewhere) is not ¢hese of groundwater resource overexploitationsper
but has allowed grossly inefficient use of energypumping groundwater from shallow low-storage
aquifers in hard-rock terrains, effectively banking state electricity providers (Shah et al, 2008hile

the rate of agricultural growth has slowed gengrailler the past 25 years, the progressive adojation

7 UN work of Robert Dijon in the 1970s and 1980s (UM83-1990), and recently of Jean Margat in UNESE@ress.
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precision agriculture (requiring on-demand, justine irrigation) has considerably intensified tnse of
groundwater and its productivity.

853. Groundwater is a major source of urban water sugpynd the world (not just in megacities but
also in thousands of medium-sized towns). An intértaut often little recognised interrelation betwee
groundwater and urbanisation exists through théecgt urban development. Some cities (e.g. Mexico
DF, Lima, Dhaka, Beijing and Lusaka) are locatedbonear major aquifers and the corresponding urban
water utilities have drawn heavily on groundwatartheir supply. In others (e.g. Buenos Aires, Bakg
and Jakarta), the proportion of overall water symjgrived from groundwater has reduced greatly as a
result of aquifer depletion, saline intrusion amdfmundwater pollution).

854. A recent study of the water economics of the MENgion (World Bank, 2007a) noted that

groundwater resource depletion appears to haveceedsignificantly the GDPs of certain nations —
Jordan by 2.1%, Yemen 1.5%, Egypt 1.3% and Tudisi& — whilst Morocco has not experienced any
impact — at least as yet.

855. Sharp points of competition over groundwater resesibetween urban and rural users are also
now becoming more apparent. Expanding municipaliiad light industrial/commercial expansion in
peri-urban and linked rural areas are competing agriculture over groundwater quantity and quality
All evidence points to an enormous disconnect betweater and land-use regulations, which needs to b
resolved in order to implement groundwater qualitytection measures.

856. The highest management priority, though, will ale/&g protection of the main recharge zones

857. Population and income-growth projections and assediincrease in water demand will place
unprecedented demands on aquifer systems. Furthgletibn and aquifer degradation should be
anticipated unless much more investment in effectjjovernance arrangements and management
practices are widely achieved. In addition, it t@nanticipated that some key aquifers will be mudar
further pressure as a result of climate change.

858. Economic pressure for high-quality groundwater WiEly enhance regulation and protection
with greater stakeholder involvement in most pastdstrial economies. Some intermediate countries ar
also likely to follow suit if able to prioritize #ir efforts, but at the same time numerous oppdiesfor
conservation of high-quality resources have alredidappeared and few countries have the financial
resources for wholesale remediation of aquifers.

859. In the vicinity of large urban areas, economic cetitipn for raw water is forcing agriculture to
adapt by raising its productivity and minimizing gnvironmental impact — or simply stop farmingeTh
demand for ‘precision agriculture’ will be unrelegt and we can reasonably expect further concémtrat
of agricultural activity as market chains becomafogced.

860. The tension between private and public servicewelkifrom aquifers remains. More convergent
and sustainable resource use will only be achigbedugh substantial investment in management
operations on the ground, which work primarily tigh community consultation and cross-sectoral
policy dialogue
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3. Pollution and water quality degradation

861. In spite of improvements in some regions, watefutioh globally is on the rise. All economic
sectors contribute to point or non-point sourcesl global trade of manufactured goods continues to
create more pollution.

862. Information about pollution loads and water-quatibanges is lacking in large parts of the world
due to inadequate monitoring systems. As a rethdt,often-serious impacts of polluting activities o
human and ecosystem health remain largely unrepanteunder-reported. It is anticipated that in the
absence of substantial progress in regulation afick@ment of strict pollution control, pollutioniliv
increase as a result of economic development drhaertities, industries and intensive agriculture
systems. Another trend is the shifting of many stdas — some of which are known to be very pailyti

in nature (e.g. leather and chemical industries)om high income to emerging countries (Box 19).
where they can benefit from various incentiveshaaper workforce and less stringent environmental
regulations. This represents an additional chadieng

Box 19: Asian tigers and the hidden tip of theyt@n iceberg (UNESCAP, Ti)

Industrial and economic development in Asia — eigfigcin the ‘Asian Tiger’ economies which haye
seen the highest growth rates of any single gdparat history — has in many cases been at thersege
of water resources. Increasing urbanization rategsa Asia and the Pacific will continue to shape|t
parameters of water-use trends which affect thepacts for water scarcity management. While |the
Asian rural population is estimated to remain &adl current levels over the next 20 years, ufban
population is likely to increase by 60% before 208/ile attention focuses on the multiple challengé
‘mega-cities’ (populations over 10 million), smallerban areas, drawing few financial and technical
resources due to their subdued political clout, seeto continue current trends of poor wastewgater
management practices, posing a real threat to weseurces, more important than physical scarcity.

Current strategies for economic development fonger degradation to the top of the water-use agenda
Malaysia, for example, recently withessed an ireeda the number of rivers deemed slightly polluted
compounded by a decline in the number of riverssicianed clean. As recognition of this problem rises
efforts are increasingly being directed towardsrirehabilitation.

863. The most important water-quality contaminants @e&aby human activities are microbial
pathogens, nutrients, oxygen-consuming materialsyyrmetals and persistent organic pollutants (POPs
as well as suspended sediments, nutrients, pesti@dd oxygen-consuming substances, mainly from
non-point sources. The most important water quaiityue affecting human health is microbial
contamination. Inadequate sanitation facilitiespliaper wastewater disposal, and animal wasteshare t
major sources of microbial pollution. More than 8@%the wastewater discharged into freshwater and
coastal areas in five of UNEP’s Regional Seas Rrngre regions, for example, is untreated, with the
figure being no better than 50% in at least eidtihe regions (UNEP-GPA, 2006).

864. The most prevalent freshwater quality problem oglabal scale is eutrophication, namely a
result of high-nutrient loads (mainly phosphorusl aritrogen), which significantly impacts beneficial
water uses (e.g. the Baltic Sea, Box 20). Majarient sources include agricultural runoff, donmest
sewage (also a source of microbial pollution), stdal effluents and atmospheric inputs from fofsdl
burning and bush fires. Lakes, aquifers, groundwaasins and reservoirs are particularly susceptibl
the negative impacts of eutrophication, given threlatively longer water residence times, complex
dynamics and their role as an integrating sinkgdollutants from their drainage basins (ILEC, 2005;
UNEP, 2005). Nitrogen concentrations exceeding 5LAgoften indicate pollution from human and
animal wastes, as well as fertilizer runoff fromriagltural areas (Figure 78).
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Box 20: Addressing eutrophication and its efféctdhe Baltic Sea

In 1998, approximately 90% of the coastal and neabiotopes in the Baltic Sea were threatened kg/|los

of area, or by reduction in quality (HELCOM 1998)yhe main threats were eutrophicatio
contamination, fisheries and settlements. The canses of eutrophication were considered to be:

1) Agriculture: mainly inadequate adoption of modagricultural technology and inadequate integrat
of environmental and agricultural practices;
2) Urbanization: lack of investment in wastewatailities and high urbanization rates;

n1

io

3) Atmospheric deposition: from energy productiond atransport due to population growth and

urbanization, increased sea and road traffic, éntiffe laws and regulations to control emissiord lank
of an adequate transport policy.

However, several activities and programmes inidiaia the region and the implementation

of

environmental protection legislation have resuiledome improvement, as reported in the HELCOM

2003 Assessment. In the case of eutrophicationspdtwus inputs have decreased considerably in
Baltic Sea, following the implementation of measul®y the Baltic Sea riparian countries. Howe
eutrophication still remains an urgent problem iostrcoastal areas (UNEP, 2005).

the
er,

Figure 78: Inorganic nitrogen levels per watershwdregion, 1979-1990 and 1991-2003 (UNEP

GEMS/Water Programme in WWDR-2, 2006)
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865. Excessive nutrient inputs also can cause a phermmknown as harmful algal blooms. The
main cause is cyanobacteria, which have increasdgt$hwater and coastal systems over the past two
decades (e.g. East China Sea, Figure 79). Thestgxiaduced by the excessive algal blooms are
concentrated by filer-feeding bivalves, fish andestmarine organisms, and can cause fish and ishellf
poisoning. The toxins also have human health irafibois, since they also can cause acute poisoning,
skin irritation and gastrointestinal illnesses. fehare global warming implications associated il
phenomenon, as cyanobacteria have a competitivantatye over other types of algae at higher
temperatures.
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Figure 79: Increasing frequency of harmful algaldohs in East China Sea associated with increasing
fertilizer use in upstream and coastal provinceSEB/GWA, 2006)

866. Organic materials, particularly from domestic wasteer treatment plants, food-processing work
discharges and algal blooms, are decomposed byeoxsgnsuming microbes in water bodies, as
measured by Biochemical Oxygen Demand (BOD). Thestnatification in nutrient-enriched lakes with
high BOD levels can produce chemical conditionsveith)g nutrients and heavy metals in lake-bottom
sediments to re-enter the water column. Lake Emeggen-depleted bottom zone, for example, has
expanded since 1998, with negative environmentglaiots on the lake's fisheries. The eastern and
southern coasts of North America, the southerntsad<China and Japan, and large areas around &urop
(WWDR-2, 2006) have also undergone oxygen depletiomddition, the world’s second largest ‘dead
zone’ has appeared off the mouth of the Missisdiiper in the Gulf of Mexico, attributed to excessi
nitrogen loads from the river, and with negativep@ots on biodiversity and fisheries (MA, 2005). The
projected need for increased food production, dbageincreasing wastewater effluents, associatiédl w
increasing population over the next three decaleggests an increase in the river input of nitrdgads
into coastal ecosystems of 10-20%, continuingradtabserved between 1970 and 1995 (MEA, 2005).

867. Some heavy metals of both natural and anthropogenigin can accumulate in the tissues of
humans and other organisms. A noteworthy exampléhés high natural arsenic concentration in
groundwater in parts of Bangladesh and adjacens mdrindia (World Bank, 2005), which is having
significant human health impacts in these regi@ox( 21). Mercury and lead from industrial actiej
commercial and artisanal mining, and landfill leaigls are also major human and ecosystem health
concerns in some locations, with emissions front-ficed power plants being a major source of meycur
accumulating in the tissues of fish that residiatop of fish trophic levels.
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Box 21: The arsenic crisis: no solution as yet

It is now some 10 years since the extent of therdzgpoisoning disaster in Bangladesh became kriown
the international community, when high levels cfemic were found in tube wells that were constdicte
for drinking water purposes. Today, up to 70 millipeople in Bangladesh are exposed to water|that
contains more than the threshold value of 10 mienmg arsenic per litre as indicated in WHO
guidelines. Up to half of the estimated 10 millimtve wells in Bangladesh might be contaminated with
arsenic.

An additional reason for concern is the large arhafnarsenic-contaminated groundwater used| for
irrigation with the resulting appearance of arsenithe food chain. Natural arsenic pollution oiihtimg
water, although originally linked to Bangladesh #énel State of West Bengal in India, is now conside
a global threat with as many as 140 million pe@ffected in 70 countries on all continents.

=

Figure —Documented zones with excessive arsemgminndwater (World Bank, 2005)
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868. An emerging water-quality concern revolves arouhd potential impacts of personal-care

products and pharmaceuticals (e.g. birth-contraidiges, painkillers and antibiotics) on aquatic

ecosystems. Little is known about their long-teromlan or ecosystem impacts, although some are
believed to be endocrine disruptors. Only time &mther study will provide the necessary data and
information to further analyse this potential eomimental and human health threat.

869. The human-generated water pollution problem isrims® threat to human and ecosystem health,
but its importance is hard to quantify. Despite iming inadequacies, there are local si