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INTRODUCTION

1. The Ad Hoc Technical Expert Group (AHTEG) on Biaglisity and Adaptation to Climate
Change was established to assist the Subsidiary Bod&cientific, Technical and Technological Advice
(SBSTTA) in its further work on the interlinkagestiveen biodiversity and climate change (decision
VII/15), by undertaking a supplementary assessroarthe integration of biodiversity considerations i
the implementation of adaptation activities to et change, and preparing advice taking into
consideration the thematic areas of the Converfitioplanning and/or implementing activities to aesb
adaptation to climate change.

2. With the generous support of the Government ofdfid] the Executive Secretary convened the
meeting in Helsinki from 13 to 16 September 200thatpremises of the Finnish Environment Institute.

3. The meeting was attended by 15 experts nominatedGbyernments, 8 experts from
organizations, and two resource persons.

ITEM 1. OPENING OF THE MEETING

4. The meeting was opened at 9.30 a.m. on Tuesday$Sef@ember 2005, by Mr. Kalemani
Mulongoy on behalf of the Executive Secretary & @onvention on Biological Diversity. He welcomed
all the participants; thanked the Government ofldfid for supporting participants and hosting the
meeting, and the other Governments and invitedrzgtions for sponsoring their representatives. He
then described the objectives of the meeting irctivgext of the work on biodiversity and climateaobe

of the Convention on Biological Diversity. Parfiants were also welcomed by Mr. Stefan Wallin, &tat
Secretary of the Environment on behalf of the Goremnt of Finland. Mr. Mikael Hildén, from the
Finnish Environment Institute provided an overviefvthe Institute’s administrative structure, overal
mission, and described topics being addressedautiversity and climate change, including adaptation

* UNEP/CBD/SBSTTA/11/1.
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ITEM 2. ORGANIZATIONAL MATTERS
2.1. Election of Co-Chairs
5. After a brief self-introduction of the participantbe Group elected as its Co-Chairs Mr. Heikki

Toivonen from Finland and Mr. Nagmeldin Goutbi Ebkan from Sudan.
2.2.  Adoption of the agenda

6. The provisional agenda prepared by the Executiveetey (UNEP/CBD/AHTEG-BDACC/1/1)
was adopted without amendments.

2.3. Organization of work

7. The Group agreed on the contents of the propoggthaation of work for the meeting contained
in the annex to the annotated agenda (UNEP/CBDRBFBDACC/1/1/Add.1). The Group started its
work in plenary, and subsequently broke into wagkigroups. As necessary, the working groups
reconvened in plenary.

ITEM 3. SUBSTANTIVE ISSUES

3.1. Integration of biodiversity considerationsinto the implementation of
adaptation activitiesto climate change

3.2.  Adviceor guidancefor use at local, national, regional, and
international level for planning and/or implementing activitiesto
address climate change, biodiversity conservation, and land
degradation and desertification.

8. Mr. Manuel Guariguata from the Secretariat brieffviewed the mandate of the Group as
contained in SBSTTA recommendation X/13, recallohgcision VII/15 on biodiversity and climate
change of the Conference of the Parties. Ms. HaGittay summarized the scope and content of the two
background documents prepared for the meeting (URBB/AHTEG-BDACC/1/2 and
UNEP/CBD/AHTEG-BDACC/1/3), and gave a synthesistlbé main observations and suggestions
provided by experts, Parties, and members of tlmuito these documents during the review process.
Her presentation was followed by a general disomssin how to best respond to the mandate of the
Group.

9. The following documents, among others, were alsal ly the experts in addition to the official
documents prepared by the Executive Secretary:

(@) Ecosystems and Human Well-being—Biodiversity Sysithe Millennium Ecosystem
Assessment (2005).

(b) Arctic Climate Impact Assessment (2004).

(© United Nations Framework Convention on Climate GfganSynergy among multilateral
environmental agreements in the context of natiadaptation programmes of action (FCCC/TP/2005/3)

(d) Resolution VII.3 of the Conference of the Parteghe Ramsar Convention on Wetlands,
on climate change and wetlands: impacts, adaptatid mitigation.

10. The Group then considered the two agenda itemd#lyjaamd decided to carry out its work by
developing key messages and drafting explanatotg tender the following headings: (i) identifiazti

of the major properties that contribute to ecosystesilience including the role of biodiversityj) (i
integration of biodiversity considerations in theplementation of adaptation activities to climatarmge;
and (iii) approaches, methods, and tools for plagndesigning, and implementing directed adaptation
activities. The Group carried out its work in threreak-out groups, one for each topic agreed ingon
the Group. These were later combined and finaliredlenary. The output is contained in annex |
below.
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ITEM 4. PREPARATION AND ADOPTION OF THE REPORT
4.1 Determination of need for follow-up work

11. The Group stressed the fact that while annex h&gresent report summarizes some lessons
learnt from recent work on climate change, biodiitgr and adaptation, and provides some key paifts
advice, there is ample opportunity for further depeng an in depth assessment on the topic, in
particular, by adding more case studies and instpddditional information derived from the worktbé
United Nations Convention to Combat DesertificafoiNCCD).

12. In this context, the Group encouraged the furtlesetbpment of synergies in the implementation
of the Convention on Biological Diversity and UNC@CDBcluding by sharing best practice.

13. It was further agreed that focusing on adaptatmrtlimate change for the conservation and
sustainable use of biodiversity warrants more &tenas it is a rapidly developing area with many
relevant case studies and projects being formulatetlding the preparation of new national adaptat
plans of action by national Governments, in thenfavork of the United Nations Framework Convention
on Climate Change (UNFCCC).

14. The Group also recognized that adaptation to tleetsfof climate change due to both natural and
human factors is a high priority for all nations stated in paragraph 55 (c) 2005 World Summit
Outcome adopted by the General Assembly at itdeflixtsession, taking into account that nations
committed themselves to assist developing countaesprove their resilience and integrate adapiati
goals into their sustainable development strategies

4.2.  Adoption of the report
15. The Group considered and adopted its report, omdses of a draft presented by the Co-Chairs
with the support of the Secretariat.
ITEM 5. OTHER MATTERS
16. Under this item, the Group made:

(a) Expressed its gratitude to the co-chairs of thetimgethe coordinators of the break-out
groups and the Government of Finland.

(b) Acknowledged the usefulness and relevance to itskwaf having experts and
representatives from the Convention on Biologicalesity, the United Nations Framework Convention
on Climate Change (UNFCCC), and other biodiversgpventions, such as the Ramsar Convention on
Wetlands;

© Expressed its gratitude to the comments provideaiperts and Governments to the
background documents used in the preparation ahahto the present report.

(d) Expressed their hope that additional time and fir@nresources could be found to
expand and refine the contents of annex | of thp@ntewith the view of producing a peer-reviewed
publication in theCBD Technical Series.

ITEM 6. CLOSURE OF THE MEETING

17. After the customary exchange of courtesies by #régipants, the meeting was closed at 10 p.m.
on Friday, 16 September 2005.
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Annex |

BIODIVERSITY AND ADAPTATION TO CLIMATE CHANGE: FURT HER ASSESSMENT
AND ADVICE ON THE INTEGRATION OF BIODIVERSITY CONSI DERATIONS IN THE
IMPLEMENTATION OF ADAPTATION ACTIVITIES TO CLIMATE CHANGE

l. INTRODUCTION

1. As noted in the Millennium Ecosystem Assessmeimate change is one of the most important
drivers of biodiversity losg and is projected to further adversely affect tbke of biodiversity as a
source of goods and services. The impacts of téilaange on biodiversity have been of major caoncer
to the Convention on Biological Diversity since 200hen, following a request from the Conference of
the Parties and the Subsidiary Body on Scienflfaxhnical and Technological Advice (SBSTTA), an Ad
Hoc Technical Expert Group (AHTEG) was establistedarry out an assessment of the interlinkages
between biodiversity and climate change. The tegdavas completed in 2003 and focused on the links
to, and impacts on, biodiversity in relation toigation options in the context of the Kyoto Protloco

2. In 2004, the Subsidiary Body on Scientific and Treslbgical Advice of the United Nations
Framework Convention on Climate Change (UNFCCC)camled the report of the AHTEG and
encouraged Parties to the UNFCCC to make usefof their national purposes as a relevant source of
information for their national purposes. Subsetjyethe Conference of the Parties to the Conventio
Biological Diversity also considered the report|eeeed it and requested its wide disseminationitsin
decision VII/15, the Conference of the Parties ested SBSTTAas the next stage of its work on the
interlinkages between biodiversity and climate gfeato develop, for the consideration of the Confeee

of the Parties, advice or guidance for promotingesgy among activities to address climate changjeeat
national, regional and international level whererapriate, including activities to combat desecttion

and land degradation, and activities for the cors@m and sustainable use of biodiversity.

3. At its tenth meeting, held in February 2005, SBSTTaking into account decision VII/15,
recognized:

(a) That the framework adopted by the ConferendaeParties in its decision VII/30 to
measure progress in achieving the 2010 biodivetaityet includes activities aimed at maintaining an
enhancing resilience of the components of biodityets adapt to climate change; and

(b) The need to further assess the integratioaraf,impacts on, biodiversity into adaptation
activities.

4, Following a request by the Conference of the Pare@BSTTA established an Ad Hoc Technical
Expert Group on Biodiversity and Adaptation to Glten Change in its recommendation X/13 in order to:

0] Undertake a supplementary assessment on the ititegd biodiversity considerations
in the implementation of adaptation activities fimate change at the local, subnational, national,
subregional, regional, and international levelsemgver appropriate drawing on case-studies andngeek
also to identify and avoid duplication in activétidbetween the Rio conventions. In particular, the
assessment shall contemplate: (i) the identificatid the major biological factors that contribute t
ecosystem resilience under the current and prajentpacts of climate change, and the identificatibn
particular adaptation activities carried out unither current thematic areas of the Convention: atjural
biodiversity, dry and sub-humid lands biodiversfgrest biodiversity, inland waters biodiversityarime
and coastal biodiversity, mountain biodiversityddsland biodiversity; (ii) the potential conseques
for biodiversity of those particular adaptationiates, taking into account, but not limited technical

y Millennium Ecosystem Assessment, 2005. EcosystemisHuman Well Being: Synthesis. Island Press,
USA.
2/ CBD Technical Series No. 10nterlinkages between biological diversity and climate change. Advice on the

integration of biodiversity considerations into the implementation of the United Nations Framework Convention on Climate
Change and its Kyoto Protocoal.

/...
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and technological interventions, highlighting gaims current scientific knowledge and identifying
research needs; and (iii) the role of biodiveragyan adaptation element by itself;

(i) Based on existing work, including the informatiantained in the report of the Ad Hoc
Technical Expert Group on Biological Diversity a@limate Change and the above supplementary
assessment, as well as other relevant sourceseefierin the chapeau to the present paragrappame
advice or guidance under the thematic areas ofCtnevention, for use at local, national, regionall an
international level as appropriate, for planningl/an implementing activities to address adaptatimn
climate change and that interlink across climatgngde, biodiversity conservation and sustainableanse
land degradation and desertification. The drafticed or guidance may include relevant tools and
technologies, including those under the Conventiand take into account traditional knowledge,
innovations, and practices of indigenous and lamahmunities, on the integration of biodiversity
considerations in the design, implementation, amhitaring of projects aimed at addressing climate
change.

5. The need to focus on adaptation to climate change also emphasized by the Joint Liaison
Group (JLG) of the three Rio conventions (UNFCCONQLD and the Convention on Biological
Diversity) at its fifth meetings/ held in January 2004. The Joint Liaison Groupogmized that
adaptation to climate change is an important acgatife three conventions, and that activities that
promote adaptation to climate change also congibiot the conservation and sustainable use of
biodiversity and sustainable land management. Jinet Liaison Group further noted the potential for
creating synergy among the objectives of the ti@erventions through activities geared at adapting t
climate change.

6. In addition, at the High-level Plenary Meeting bétGeneral Assembly at its sixtieth session, the
Heads of States and Governments natdtiat adaptation to the effects of climate chadge to both
natural and human factors is a high priority fémaitions, and committed themselves to assist dpuej
countries to improve their resilience and integrat@ptation goals into their sustainable developmen
strategies.

7. In response to its mandate in paragrdpbove, the AHTEG on Biodiversity and Adaptation t
Climate Change met in Helsinki from 13 to 16 Sejtem2005, and prepared the present document.
Section Il contains the supplementary assessmetheofntegration of biodiversity considerations in
adaptation activities. Section Il describes sapproaches, methods and tools for planning, designi
and implementing adaptation activities includingdiversity considerations. Drawing upon the cotgen
of the previous two sections, section IV contairy koints for advice that could be forwarded to the
Conference of the Parties. While this report sunzaa some lessons learnt from recent climate aang
adaptation work and provides key points of adviicis,not based on an in depth assessment.

I. FURTHER ASSESSMENT OF THE INTEGRATION OF BIODIVERSI TY
CONSIDERATIONS IN THE IMPLEMENTATION OF ADAPTATION
ACTIVITIES TO CLIMATE CHANGE

8. Adaptation is an adjustment by an ecosystem to a meor changing environment without
simplification or the loss of structure, functionsand components Adaptation to climate change
moderates harm or exploits beneficial opportunitiddaptation activities are human interventiomsed
at minimizing loss of biodiversity and ecosystenarettteristics. Such activities may include scfenti
technological, institutional, behavioural, politicBnancial, regulatory and/or individual adjustng.

9. Even if all anthropogenic additions of greenhouse ages to the atmosphere were to be
stopped immediately, global warming and associate@npacts such as sea level rise would be
expected to continue for centuries Due to inertia in climatic, ecological, and sBeiconomic systems,

3 UNEP/CBD/SBSTTA/10/INF/9

4/ Paragraph 55 (c) of the draft General Assemkdgpltgion on 2005 World Summit Outcome (A/60/L.1)
/...
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they have both fast and slow responses to climasage, with adverse consequences for sustainable
economic development, maintenance of food prodaoctiad natural adaptation of ecosysteshs.

10. Climate change is already affecting many ecosystemsBiodiversity’s natural responses to
changing environmental conditions are called autungs adaptation. A number of ecosystem properties
contribute to autonomous adaptation capacity. Tiedade resistance, resilience, inertia, vulnditgbi
and sensitivity (see glossary in the appendix bglowAlthough each of these properties merits
consideration, this report focuses on the maintemaof resilience as an essential component for
successful adaptation.

11. Resilient ecosystems maintain biodiversity and comue to deliver ecosystem goods and
services under climate change.ln the geological past, biodiversity at ecosystepecies and genetic
levels has adjusted to changes in climate, e.gugir changes in growth, population size, and mignat
patterns. In the light of the projected magnitudel aate of climate change and increasing climate
extremes, as well as of the levels of habitat cosigr, fragmentation, and degradation, the abdity
natural and managed ecosystems to adapt autongmswstipected to be insufficient to arrest the dte
loss of biodiversity.

12. Directed adaptation activities are urgently neededo slow the rate of biodiversity lossThe

roles of autonomous and directed adaptation inialphe rate of biodiversity loss are depicted iguiFe

1. Directed adaptation actions are necessary a@bsectors including water management, forestry,
agriculture and infrastructure development. Adégpteactivities are best carried out as part obeerall
approach to sustainable development and integratechational development plans, as well as nationa
biodiversity strategies and action plans. They atanuate loss at local, sub-national, nationath- s
regional, regional, and international levels. Diegl adaptation requires a better understandindpeof
sensitivity of biodiversity to the potential impacof climate change, measures and means to assess
adaptive capacity, the ability to reduce vulneiitie, and enhance resilience.

13. Directed adaptation for biodiversity requires that resilience be maintained and restored.
Activities to maintain and restore resilience cantbought of in terms of three components. The firs
component is to maintain adequate and approphaees structure and services to respond over tehpor
and spatial scales. This includes consideratiomimvement and replacement due to climate chargge, a
well as all levels of biodiversity. The second @ament is to limit stresses that amplify the impaat
climate change. This includes addressing streasels as habitat fragmentation and loss, over harves
invasive species, and pollution (contaminants amdents). These are generally approachable ore mor
local scales. The final component is to employ &dapmanagement, including monitoring to allow
testing of approaches while implementation is uwdgr This is important due to significant existing
knowledge gaps, which are coupled with the nedzbgin taking some action now due to increasingscost
and option limitations as climate change progressadditionally adaptive management can provide
lessons learned to be shared beyond the locatitthshe capacity to undertake such projects.

14, Many factors confer resilience.These include population size, habitat area andesh&esence
of environmental gradients, existence of habitdtigie, degree of habitat connectivity, presence of
ecotones and seres, degree of genetic heterogesigdtyies richness, regenerative capacity, intaateed
disturbance regimes, behavioural plasticity, midtiptable states and stable hydrological cyclegy K
biological factors for successful directed adaptatire:

0] Maintaining genetic heterogeneityis both a goal and a tool of directed adaptation.
Replicate, viable and heterogeneous populationsimiea their shared risk and maximize their
opportunities for successful autonomous adaptation;

(i) Regenerative populationsare essential for the sustainability of speciegupations and
community structure. The maintenance of climatiocditions necessary for all life cycle phases isiaiu

5 Article 2 of the United Nations Framework Contien on Climate Change includes as its objective th
stabilization of greenhouse gas concentrationshén atmosphere at the level that would prevent dangeanthropogenic

interference with the climate system

/...



UNEP/CBD/SBSTTA/11/INF/5
Page 7

for the long-term viability of populations. The nagement of habitats to ensure suitable micro-cksat
for key phases is an essential component;

(i) Maintainingmultiple successional statesan confer contrasting resource and habitat types
under which selected species are able to persistegmoduce throughout the landscape;
(iv) Climate change will cause species with limited fatee to relocate to more suitable

locales requiringhabitat connectivity across environmental gradients Directed adaptation needs to
provide access to these new locations often adragsnented or disturbed landscapes or seascapes.
These new habitat needs cannot necessarily becfgddiAs a result it may be prudent to ensure gean

of habitat options along environmental gradients.

Figure 1. Schematic Diagram of Biodiversity Response to Climate
Applicable to each CBD Thematic Area
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15. Adaptation strategies have limits, requiring that &tion also be taken to limit the rate and
extent of climate change

(a) Cost increases and options decrease with delagtionaas climate change proceeds.
Biodiversity responses to climate change are nugali, with thresholds that research indicates occur
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between 1-3C above current levels/ 7/ These thresholds vary between ecosystems amiesp&or
example, a °C increase is “likely to lead to extensive coratauhing” and similar dramatic effects
relating to loss of ice habitat in the Arctic. Midlihg suggests that under linear conditions, angase of
temperature of this magnitude could occur as easly2015g/ After a threshold is passed, most
adaptation strategies are unlikely to be successfdlremaining ones prohibitively costly. Avoidarafe
this threshold requires action on mitigation conent with adaptation efforts;

(b) Under current constraints prioritization may beessary in selecting adaptation projects
as the need for adaptation is large but capacitjuding cost) limited,;

(© Our ability to design and implement adaptation\étedis is limited by knowledge gaps,
synthesis of existing knowledge and experiencehnelogy, awareness and political will to act.
Overcoming these hurdles requires addressing tips gad challenges relating to tools, research,
synthesis and communications (section Il1);

(d) Given the current concerns with the growing incilerof natural disasters and their
impact on biodiversity, national biodiversity stgtes and action plans could benefit from the irattégn
of knowledge on prevention, preparedness, and nsgpstrategies developed by the natural disaster
management community.

16. Directed adaptations are already being implementetb reduce many of the adverse impacts

of climate change to produce economic and social tefits in the future. These adaptations can
have positive, neutral or negative effects on biodersity and ecosystem goods and service®Rlanned

or directed adaptations carry implications for altosystems covered under the thematic work
programmes under the Convention on Biological GHitgr Table 1 illustrates how some of these
thematic programmes (e.g., agricultural biodivgjsitan be impacted through planned adaptation
activities. The impacts contained in the tableehbeen evaluated as positive, adverse, or newatral f
biodiversity. The construction of seawalls, forample, poses a serious risk to biodiversity, ay the
prevent the ingress and egress of coastal, estuand marine species. Common adaptation measures,
such as soil and water conservation, are applicatdess many ecosystem types/CBD thematic work
programmes. Yet it is advisable to further explommmonalities among these work programmes
drawing on other assessments such as the Arctica@i Impact Assessment and its implications eog., f
the Programme of Work on Mountain Biodiversity.

17. Understanding changes of biological diversity dueat climate change may include active
participation of local and indigenous communities Sustainable development in light of adaptation t
climate change needs to document, analyse and #pglytraditional knowledge in ways that help to
complement scientifically-based knowledge and viegsa. Enhanced competency is needed in
indigenous organisations, their institutions, ahdirt universities. New information technology will
facilitate communication between local and indiggh@ommunities, such as web based, multi-lingual
tools.

6/ Tirpak, D., J. Ashton, Z Dadi, L.G.M. Filho, Bletz, M. Parry, J. Schellnhuber, K.S. Yap, R. Wataad T.
Wigley. 2005 Avoiding Dangerous Climate Change:etnational Symposium on the Stabilisation of Gremrsle Gas
Concentrations. Report of the International Step@ommittee. Hadley Centre, Met Office, Exeter, I8 February 2005.

7/ IPCC 2001. Third Assessment Report: The ScierBésis.
8/ IPCC 2001. Third Assessment Report: The ScienBésis.
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Table 1. Indicative list of adaptation activities9/ relevant to the thematic areas considered under the Convention on Biological Diversity, their potential
impacts on and risks to biodiversity, and possible actions as part of adaptive management
Adaptation activity Types of Potential impacts | Potential risk to Possible action for adaptive management
adaptation 10/ on biodiversity biodiversity
Marine and coastal biodiversity
Sea walls, dykes and tidal barriers Technologindl a Adverse High-very high if Include biodiversity (terrestrial and coastal/majin
economic concrete/rock structures considerations in Environmental Impact Assessment
Low-medium if using mud (EIA)
walls and vegetation
Bridges to cross potentially inundated areas Technological and Adverse Medium-high depending on| Include terrestrial and aquatic biodiversity comsadions
due to climate change economic the location in EIA
Buildings on stilt Technological and Adverse to neutral Low if already in urban areas onikbr for likely effects on biodiversity and incla
economic adaptive management
Rezoning in coastal areas Institutional and Adverse or positive High-very high if Strategic environmental assessment should contsider
regulatory urbanization of high impact on biodiversity and zone accordingly; allimw
biodiversity areas; low appropriate conservation areas for biodiversity
otherwise
Migration of people from coastal areas andfdBehavioral and individual| Adverse or positive Ldwrioving to urban areag Educate the urban planners to minimise the expioitaf
marginal lands (e.g. in semi-arid areas) although could place natural resources; effect of other migration mayael to

additional pressure on water| manage
and energy resources; high if
moving to slightly less
marginal areas

Introduction of salt tolerant varieties Scientificd economic Neutral to adverse High as areas dmddme | Monitor for likely effects on biodiversity and incle
more saline and reduce the | adaptive management
endemic biodiversity

Establishment of aquaculture including Technological and Neutral to adverse Escape of alien or GMOs fisMonitor for likely effects on biodiversity and inde
mariculture to compensate for climate- economic or other aquatic including adaptive management
induced losses in food production marine organisms,

eutriphication, release of
harmful chemical

Rehabilitation of ecosystems Scientific, regulptand | Positive Use of potentially invasive | Monitor for likely effects on biodiversity and ingle
institutional exotic species, damage to | adaptive management
neighbouring areas
Establishment of protected areas or Regulatory and Positive or neutral Medium-high Monitor for likegffects on biodiversity and include
management for sustainable use institutional adaptive management
Inland water biodiversity
Buildings on stilt Technological and Adverse to neutral Low if already in urban areas onlbr for likely effects on biodiversity and incle
economic adaptive management
9/ The adaptation activities may be anticipatoryeactive. Usually they refer to human systems. Waithese activities are described in some detaihe CBD Technical Series
No. 10 in section 4.11
10 Human systems may require adjustments to thegihg climate e.g. in the scientific, technologjdastitutional, behavioral, political, financiakgulatory and/or individual area.

/...
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Adaptation activity

Types of
adaptation 10/

Potential impacts
on biodiversity

Potential risk to
biodiversity

Possible action for adaptive management

Diversion of freshwater to areas suffering
water shortage (dams or irrigation channel
or increased extraction of groundwater

supply

Technological, regulatory
5)and economic

Adverse or neutral

Medium-high depending on
environmental flow, the rate of
withdrawal etc

Include terrestrial and aquatic biodiversity
considerations in EIA

Introduction of higher temperature tolerant
varieties

Scientific and economic

Neutral to adverse

Highsihg more water for
growth

Monitor for likely effects on biodiversity and inade
adaptive management

Introduction of pest resistant varieties

Scientifechnological
and economic

Neutral to positive

Low if neutral impact on
biodiversity if pests not able td
non-agrobiodiversity, high if
doing so

Monitor for likely effects on biodiversity and inae
adaptive management

Wider landscape management

Scientific, regulatody a
institutional

Positive

Low-very low as aimed to
benefit biodiversity

Monitoring would still be necessary to ensure that
goals are being met

Need to consider and if necessary enact policideab
with land tenure issues and compensation for rémtuct
in intensity of farming practices

Establishment of aquaculture including
mariculture to compensate for climate-
induced losses in food production

Technological and
economic

Neutral to adverse

Escape of alien or GMO fish
other aquatic including marine
organisms, eutrophication,
release of harmful chemicals

avionitor for likely effects on biodiversity and inade
adaptive management

Rehabilitation of ecosystems

Scientific, regulpt@mnd
institutional

Positive

Use of potentially invasive
exotic species, damage to
neighbouring areas

Monitor for likely effects on biodiversity and inae
adaptive management

Island biodiversity

All adaptation activities identified for the thentaareas marine and coastal biodiversity, inlantevea agricultural biodiversity , dry and subhurhiddiversity , forest biodiversity and mountain
biodiversity might also be relevant for island hicsity.

Agricultural biodiversity

Diversion of freshwater to areas suffering
water shortage (dams or irrigation channel
or increased extraction of groundwater

supply

Technological, regulatory
5)and economic

Adverse or neutral

Medium-high depending on
environmental flow, the rate of
withdrawal etc

Include terrestrial and aquatic biodiversity
considerations in EIA

Introduction of drought tolerant varieties

Scienténd economic

Neutral or adverse if
extending into marginal
lands not cultivated
before

Low if the growth period is not
extended

Monitor for likely effects on biodiversity and inade
adaptive management

Introduction of salt tolerant varieties

Scientiicd economic

Neutral to adverse

High as areas ¢mddme
more saline and reduce the
endemic biodiversity

Monitor for likely effects on biodiversity and inade
adaptive management

Introduction of higher temperature tolerant
varieties

Scientific and economic

Neutral to adverse

Highsihg more water for
growth

Monitor for likely effects on biodiversity and inae
adaptive management
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Adaptation activity

Types of
adaptation 10/

Potential impacts
on biodiversity

Potential risk to
biodiversity

Possible action for adaptive management

Introduction of pest resistant varieties

Scientifechnological
and economic

Neutral to positive

Low if neutral impact on
biodiversity if pests not able tg
non-agrobiodiversity, high if
doing so

Monitor for likely effects on biodiversity and inae
adaptive management

Introduction or extending multi-cropping or
mixed farming systems

Introduction of new crop/animal species an
varieties

Scientific and economic

Impacts: positive if
there is reduction in
chemical use for pest
and disease control
and/or decrease in
erosion due to crop
cover all year round

Low —medium if replacing an
existing crop without extendin
the cropland; High-very high if
the crop/animal becomes an
invasive species

Assess the potential invasiveness risk of the dhitced
J species; minimise the land under intensive agricalt

Low tillage cropping, maintaining cropping | Scientific, technological | Impacts: positive due tq Low Monitor for the gains in biodiversity or redian in
residues and reducing fallow periodg 11 and economic possible decreased soil erosion and potential water use

erosion and decreased

loss of soil biodiversity
Changes in timing and type of irrigation and Technological, Positive if introducing | Low Monitor for the changes and or look at the pmbty of

fertiliser use

institutional and economig

water saving (e.g. drip
irrigation) in areas that
were already irrigated,
negative if introducing
irrigation

introducing the most appropriate irrigation for ttrep;
for fertiliser; timing of fertiliser application cabe
important in minimising the risk to biodiversity

Changes in grazing managentent

Economic

Positive if reducing the
intensity of grazing,
negative if extending
the areas grazed

Low to moderate

Monitor the effects on biodiversity

Abandonment of agriculture

Economic and regulato

yPositive if
native/endemic species
colonize old fields;
negative if old fields
colonized by non-native
and/or invasive species|

Low to moderate

Management of the abandoned landdessary to
provide maximum benefits to biodiversity

Establishment of corridors

Scientific, regulatonda
institutional

Positive

Low-medium if allowing
migration of invasive species

Monitor the migration of plant and animal speciestie
corridors and the connected cells of the landscapés

manage invasive species when detected

1y

Can be a Land Use, Land Use Change and Foréstt [CF)-based mitigation option too under the Ky@tmtocol.
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Adaptation activity

Types of
adaptation 10/

Potential impacts
on biodiversity

Potential risk to
biodiversity

Possible action for adaptive management

Wider landscape management Scientific, regulatody a Positive Low-very low as aimed to Monitoring would still be necessary to ensure that
institutional benefit biodiversity goals are being met
Need to consider and if necessary enact policieeab
with land tenure issues and compensation for rémtuct
in intensity of farming practices
Rehabilitation of ecosystems Scientific, requlptand | Positive Use of potentially invasive Monitor for likely effects on biodiversity and inade

institutional

exotic species, damage to
neighbouring areas

adaptive management

Establishment of protected areas or
management for sustainable use

Regulatory and
institutional

Positive or neutral

medium-high

Monitor for likedyfects on biodiversity and include
adaptive management

Reduction of other pressures on biodiversit
arising from habitat conversion, over-
harvesting, pollution, and alien species
invasions

y Scientific, technological
and regulatory

Positive

Methods can have secondary|
effects on biodiversity

Monitor for likely effects on biodiversity and inade
adaptive management EIA and Strategic Environmer
Assessment.

Dry and sub-humid land biodiversity

Diversion of freshwater to areas suffering
water shortage (dams or irrigation channel
or increased extraction of groundwater
supply

Technological, regulatory
5)and economic

Adverse or neutral

Medium-high depending on
environmental flow, the rate of
withdrawal etc

Include terrestrial and aquatic biodiversity
considerations in EIA

Introduction of drought tolerant varieties

Scidotdnd economic

Neutral or adverse if
extending into marginal
lands not cultivated
before

Low if the growth period is not
extended

Monitor for likely effects on biodiversity and inae
adaptive management

Introduction of salt tolerant varieties

Scientificd economic

Neutral to adverse

High as areas dmddme
more saline and reduce the
endemic biodiversity

Monitor for likely effects on biodiversity and inae
adaptive management

Introduction of higher temperature tolerant
varieties

Scientific and economic

Neutral to adverse

Highsihg more water for
growth

Monitor for likely effects on biodiversity and inae
adaptive management

Introduction of pest resistant varieties

Scientifechnological
and economic

Neutral to positive

Low if neutral impact on
biodiversity if pests not able to
non-agrobiodiversity, high if

Monitor for likely effects on biodiversity and inade
adaptive management

doing so

tal
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Adaptation activity Types of Potential impacts | Potential risk to Possible action for adaptive management
adaptation 10/ on biodiversity biodiversity
Introduction or extending multi-cropping or| Scientific and economic Impacts: positive if Low —medium if replacing an | Assess the potential invasiveness risk of the déhtced
mixed farming systems there is reduction in existing crop without extending species; minimise the land under intensive agricalt
Introduction of new crop/animal species and chemical use for pest | the cropland; High-very high if
varieties and disease control the crop/animal becomes an
and/or decrease in invasive species
erosion due to crop
cover all year round
Low tillage cropping, maintaining cropping | Scientific, technological | Impacts: positive due tq Low Monitor for the gains in biodiversity or redian in
residues and reducing fallow periods12 and economic possible decreased soil erosion and potential water use
erosion and decreased
loss of soil biodiversity
Changes in timing and type of irrigation and Technological, Positive if introducing | Low Monitor for the changes and or look at the puibty of
fertiliser use institutional and economig water saving (e.g. drip introducing the most appropriate irrigation for ttrep;
irrigation) in areas that for fertiliser; timing of fertiliser application cebe
were already irrigated, important in minimising the risk to biodiversity
negative if introducing
irrigation
Changes in grazing managentent Economic Positive if reducing thg Low to moderate Monitor the effects on biodiversity
intensity of grazing,
negative if extending
the areas grazed
Abandonment of agriculture Economic and regulatoryPositive if Low to moderate Management of the abandoned lanéldessary to
native/endemic species| provide maximum benefits to biodiversity
colonise old fields;
negative if old fields
colonised by non-native
and/or invasive species|
Natural forest regeneration, Regulatory, institutional Positive, if Low Monitoring to assess the gains for biodiversity
sustainable forest managemensii and economic natural forest
avoided deforestation regeneration occurs angd
sustainable forest
management harvesting
practices are applied
Establishment of corridors Scientific, regulatonda | Positive Low-medium if allowing Monitor the migration of plant and animal specieshe
institutional migration of invasive species | corridors and the connected cells of the landscapds
manage invasive species when detected

12 Can be a LULUCF-based mitigation option too
3 Some Annex B Parties can declare this as an gctinder the Kyoto Protocol
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Adaptation activity Types of

adaptation 10/

Potential impacts
on biodiversity

Potential risk to
biodiversity

Possible action for adaptive management

Wider landscape management Scientific, regulatody a Positive Low-very low as aimed to Monitoring would still be necessary to ensure that
institutional benefit biodiversity goals are being met
Need to consider and if necessary enact policieeab
with land tenure issues and compensation for rémtuct
in intensity of farming practices
Rehabilitation of ecosystems Scientific, regulptand | Positive Use of potentially invasive Monitor for likely effects on biodiversity and inae

institutional

exotic species, damage to
neighboring areas

adaptive management

Establishment of protected areas or
management for sustainable use

Regulatory and
institutional

Positive or neutral

medium-high

Monitor for likedyfects on biodiversity and include
adaptive management

Reduction of other pressures on biodiversity Scientific, technological
and regulatory

arising from habitat conversion, over-
harvesting, pollution, and alien species

Positive

Methods can have secondary|
effects on biodiversity

Monitor for likely effects on biodiversity and inae
adaptive management EIA and SEA

invasions

Use of prescribed grazing management Scientific and regulatory Positive or neutral Ovaming Monitor for likely effects on biodiversityd include
regimes adaptive management

Eficient management of rain water Technologicah#®aoral | Positive Low Monitor for likely effects on biodivaty and include

and Individual

adaptive management

Forest biodiversity

Introduction of pest resistant varietigs
economic

Scientifechnological and

Neutral to positive

Low if neutral impact on

Monitor for likely effects on biodiversity and inade

biodiversity if pests not able| adaptive management

to non-agrobiodiversity, high
if doing so

Abandonment of agriculture

Economic and regulatory

Positive if
native/endemic species
colonise old fields;
negative if old fields
colonised by non-native
and/or invasive species|

Low to moderate

Management of the abandoned laneldsssary to provid

maximum benefits to biodiversity

Natural forest regeneration,
sustainable forest management 14 | economic
and avoided deforestation

Regulatory, institutional and

Positive, if natural
forest regeneration
occurs and sustainable
forest management
harvesting practices arg
applied

Low Monitoring to assess the gains for biodiversity

Establishment of corridors Scientific, regulatongda Positive Low-medium if allowing Monitor the migration of plant and animal speciestie
institutional migration of invasive species corridors and the connected cells of the landscapés
manage invasive species when detected
14/ Some Annex B Parties can declare this as anigatinder the Kyoto Protocol
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Adaptation activity

Types of
adaptation 10/

Potential impacts
on biodiversity

Potential risk to
biodiversity

Possible action for adaptive management

Wider landscape management Scientific, regulatndy a positive Low-very low as aimed to | Monitoring would still be necessary to ensure that
institutional benefit biodiversity goals are being met
Need to consider and if necessary enact policiegab
with land tenure issues and compensation for rémtuat
intensity of farming practices
Rehabilitation of ecosystems Scientific, reguhatand Positive Use of potentially invasive | Monitor for likely effects on biodiversity and inade

institutional

exotic species, damage to
neighbouring areas

adaptive management

Establishment of protected areas or
management for sustainable use

Regulatory and institutional

Positive or neutral

den-high

Monitor for likely effects on biodivergiind include
adaptive management

Reduction of other pressures on Scientific, technological and Positive Methods can have secondaryvonitor for likely effects on biodiversity and inade
biodiversity arising from habitat regulatory effects on biodiversity adaptive management EIA and SEA

conversion, over-harvesting,

pollution, and alien species invasions

Practice of low-intensity forestry Scientific arebulatory Positive Medium-high Monitor for likegffects on biodiversity and include

adaptive management

Mountain Biodiversity

Introduction of higher temperature
tolerant varieties

Scientific and economic

Neutral to adverse

Highsihg more water for
growth

Monitor for likely effects on biodiversity and inae
adaptive management

Introduction of pest resistant varietie

S

Scientifechnological and
economic

Neutral to positive

Low if neutral impact on
biodiversity if pests not able
to non-agrobiodiversity, high
if doing so

Monitor for likely effects on biodiversity and inade
adaptive management

Natural forest regeneration
sustainable forest managementit
avoided deforestation

Regulatory, institutional and
economic

Positive, if
natural forest
regeneration occurs angd
sustainable forest
management harvesting
practices are applied

Low

Monitoring to assess the gains for biodiversity

Establishment of corridors Scientific, regulatongda Positive Low-medium if allowing Monitor the migration of plant and animal speciestie
institutional migration of invasive specieg corridors and the connected cells of the landscapés
manage invasive species when detected
Wider landscape management Scientific, regulatndy a Positive Low-very low as aimed to | Monitoring would still be necessary to ensure that
institutional benefit biodiversity goals are being met
Need to consider and if necessary enact policideab
with land tenure issues and compensation for rémtuat
intensity of farming practices
Rehabilitation of ecosystems Scientific, reguhatand Positive Use of potentially invasive | Monitor for likely effects on biodiversity and inade

institutional

exotic species, damage to

neighbouring areas

adaptive management

15 Some Annex B Parties can declare this as an tctimder the UNFCCC Kyoto Protocol
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Adaptation activity Types of Potential impacts | Potential risk to Possible action for adaptive management
adaptation 10/ on biodiversity biodiversity
Establishment of protected areas or| Regulatory and institutional Positive or neutral den-high Monitor for likely effects on biodivergiaind include

management for sustainable use

adaptive management

Reduction of other pressures on
biodiversity arising from habitat
conversion, over-harvesting,

pollution, and alien species invasions

Scientific, technological and
regulatory

Positive

Methods can have seconda
effects on biodiversity

yMonitor for likely effects on biodiversity and inde
adaptive management EIA and SEA
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18. Adverse consequences to biodiversity can be miningid, and positive benefits enhanced to

it, if biodiversity considerations are incorporatedformally and routinely into adaptation planning.
Planned adaptation actions should proactively take account biodiversity considerations that are
mainstreamed into development policies, plans aoggts at national, sub-national and local scafes.
example, adaptation actions to climate changeffardnt ecosystems, e.g., actions already plannddru
the implementation framework of UNFCCC and UNCCD firylands should take into account
biodiversity considerations already consideredhia €BD programme of work on dry and sub-humid
lands biodiversity. However, some thematic worigpammes, such as marine and coastal biodiversity
and mountain biodiversity, will have limited cagsdor including adaptation activities.

19. As an adaptation strategy, maintaining biodiversityallows ecosystems to provide goods and
services while societies cope with climate changeThis is essential if UNFCCC objectives and
Millennium Development Goals for poverty alleviation, food production and sustainable
development are to be met The categorization of ecosystem services (piawiisg, supporting,
regulating and cultural), as presented in the Miliem Ecosystem Assessmetd, is useful in
determining their importance for the subsistencbwhan beings. Many ecosystem services are largely
unrecognized in their global importance or in tbée rthey play in meeting societal needs. Ecosystem
services play a role in mitigation and adaptatmilimate change. Nearly 60 per cent of the cathah

is now emitted to the atmosphere from human am#its absorbed and stored by terrestrial and ocean
ecosystems, thereby slowing the rate of global aterchange. An estimated 40 per cent of the global
economy is directly based on biological productd processes, and the goods provided by biodiversity
represent an important part of many national eci@®mEcosystems also provide essential serviges fo
many local and indigenous communities such as moper forest products and other needs for
subsistence and traditional medicines. Successfaptation to climate change thus includes progurin
the continuous flow of ecosystem services.

20. Greater synergy in implementing the Convention on Blogical Diversity and other relevant
multilateral environmental agreements (MEAS) is neded for improving the delivery of the three
objectives of the Convention. The rationale for collaboration among the multitateenvironmental
agreements stems from the interlinkages betweeisshes that they address. Climate change can be a
important driver of biodiversity loss and desecafion. Ecosystem dynamics can impact the earth's
carbon, energy and water cycles and therefore taffenate. Furthermore, measures undertaken under
one convention may have consequences for the olgecif the other conventions:

(a) In recognition of the distinct mandates of relevanultilateral agreements and
conventions, the importance of enhanced cooperaasrbeen identified several times in various faum

(b) Enhanced cooperation between international conwesitiorganizations and bodies aim
at ensuring the environmental integrity of the aamions and promoting synergies under the common
objective of sustainable development, avoid dupbecaof efforts, strengthen joint efforts and use
available resources more efficiently;

(c) The Joint Liaison Group (JLG) between the secra@isiof the Convention on Biological
Diversity, the United Nations Framework Convention Climate Change and the United Nations
Convention to Combat Desertification has assesastignd current forms of collaboration and ideedifi
options for enhanced cooperation among three Ritvarttions (UNEP/CBD/SBSTTA/10/INF/9 and
FCCC/SBSTA/2004/INF.19). Options for further entiag cooperation include:

(i)  Cooperation at the national and international kvelich as encouraging collaboration
among national focal points and collaboration at l#vel of the convention bodies and
secretariats;

16/ Source: Millennium Ecosystem Assessment 2003 Refeople and Ecosystems: A Framework for
Assessment"
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(i)  Cooperation on issues addressing climate changeactsipadaptation, mitigation, land
degradation and the conservation and sustainablefusodiversity;

(i) Cooperation in specific areas: capacity-buildinggchinology transfer; research,
monitoring and systematic observation; informatexthange and outreach; reporting,
and financial resources.

21. As illustrated in table 2, provisions and decisionsesolutions from the governing bodies of
the UNFCCC, CBD, the Convention on Wetlands of Intenational Importance especially as
Waterfowl Habitat (the Ramsar Convention), and the Convention on the Conservation of
Migratory Species of Wild Animals (CMS) have identiied concrete adaptation activities under the
following elements

(a) Development of adaptation options;

(b) Assessment of adaptation options;

© Effective management of particular ecosystems;

(d) Promotion of societal actions;

(e) Restoration of degraded ecosystems; and

() Integration of adaptation activities into otheripigls and strategies.

22. The list above demonstrates the wide variety ofioogt for complementary work across
multilateral environmental agreements to fulfilithebjectives whilst contributing to adaptation.t e
same time, the list is useful for identifying pddsiareas where more complementary work could be
undertaken in the future, such as in recogniziegtie of ecosystems in adaptation, promoting lpickal
diversity in climate change adaptation measures nainimizing the adverse effects of adaptationcadi

on the environment.

23. An integrated adaptation framework to climate chang would benefit from a proactive
attempt at developing a comprehensive complementdyi strategy that engages the various
multilateral environmental agreements, for instance through the Joint Liaison Group. Synergy
between biodiversity, climate change, desertifaati sectoral policies and programmes (e.g. land
management, wetlands, agriculture, forests) isntisdeat the national and local levels. It is ddesed
that adaptation options are best carried out asgiaein overall approach to sustainable development
integrated, for example, with national biodiversityategies and action plans, and related projects.

Table 2. Examples of complementarity in adaptation optiong/activities/objectives between selected
multilateral environmental agreements (MEAS) 17/

Activities | Source

Element 1. Develop adaptation options

Ramsar Convention

j®n

Encourage the development of appropriateé Ramsar Resolution VIIl.4, Wetland issues in Integrate
methods of integration of flood and natural Coastal Zone Management (ICZM), Annex (Principles
hazard management and water quality and guidelines for incorporating wetland issues int
control through maintaining natural coastal Integrated Coastal Zone Management (ICZM)): Action
wetland processes in all phases of integratesl5, Guideline No. 5 —Ensuring the recognition by
costal zone management (ICZM) Contracting Parties of the role of coastal wetlainds
regulating water flows and water quality

17 This is a sample of the activities listed under @ldaptation section of the biodiversity and cleretange module of
UNEP’s Issue-Based Modules for Coherent Implemantaif Biodiversity Conventionsh¢tp://svs-unepibmdb.net/)
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Activities

Source

CBD

Develop methods for adapting marine and
coastal protected areas management in
response to possible changing species an
habitat distribution patterns, which may
result from climate change

CBD Decision VII/5, Marine and coastal biological
diversity, Annex | (Elaborated programme of work on
dmarine and costal biological diversity): Paragréph
Priority 2.3: Identifying the best indicators fasg@ssing
management effectiveness at various scales within a
overall system, Appendix 4, research priorities|uding
research and monitoring projects associated with
programme element 3: marine and coastal protectss 4

Element 2: Assess adaptation options

Component 1: protected areas

UNFCCC

Provide opportunity for research, including
for adaptive measures for protected areas
cope with climate change:

UNFCCC Article 4.1(e), KP Article 11.2
to

Component 2: coastal wetlands

Ramsar Convention

Assess the feasibility of adaptation options
for coastal wetlands in relation to climate
change and sea-level rise scenarios

Ramsar Resolution VIII.4, Wetland issues in Integrate
Coastal Zone Management (ICZM), Annex (Principles
and guidelines for incorporating wetland issues int

Integrated Coastal Zone Management (ICZM)): Action
6.3, Guideline No. 6 — Ensuring recognition by

Contracting Parties of the role of coastal wetlainds
mitigating impacts of climate change and sea lesgel

jon

Review opportunities for the rehabilitation
restoration of degraded coastal wetlands:

oRamsar Resolution VIII.4, Wetland issues in Integrate
Coastal Zone Management (ICZM), Annex (Principles
and guidelines for incorporating wetland issues int
Integrated Coastal Zone Management (ICZM)): Action
5.2, Guideline No. 5 — Ensuring the recognition by
Contracting Parties of the role of coastal wetlainds
regulating water flows and water quality

jon

Consider the creation of additional
constructed wetlands within coastal areas

Ramsar Resolution VIII.4, Wetland issues in Integrate
Coastal Zone Management (ICZM), Annex (Principles
and guidelines for incorporating wetland issues int
Integrated Coastal Zone Management (ICZM)): Action
5.2, Guideline No. 5 — Ensuring the recognition by
Contracting Parties of the role of coastal wetlainds
regulating water flows and water quality

jon

Assess options for maximizing benefits of
coastal wetlands in mitigating climate
change and sea-level rise impacts:

Ramsar Resolution VIII.4, Wetland issues in Integrate
Coastal Zone Management (ICZM), Annex (Principles
and guidelines for incorporating wetland issues int
Integrated Coastal Zone Management (ICZM)): Action
6.2, Guideline No. 6 — Ensuring the recognition by
Contracting Parties of the role of coastal wetlainds
mitigating impacts of climate change and sea-legel

j®n

Component 3: coral reefs

CBD

Support further target research programmg
that investigate management options to
building resilience to mass coral bleaching

2<BD Decision VII/5, Marine and coastal biological
diversity, Annex | (Elaborated programme of work on

marine and costal biological diversity): Subparabra
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Activities

Source

on both short- and long-time frames

2(a)(v)(c) phandix 1, specific work plan on coral
bleaching

Estimate the cost to implement the necess
activities to meet the targets of the
programme of work on protected areas

aBBD Decision VI1/28; Protected areas (Articles 8 (a) ta
(e)), paragraph 10

Element 3: Effectively manage natural systems

Component 1: general

CBD

Take measures to manage ecosystems sg
to maintain their resilience to extreme
climatic events and to help mitigate and
adapt to climate change

&BD Decision VII/15, Biodiversity and Climate Change
paragraph 12

Component 2. marine and coastal zones

UNFCCC

Develop and elaborate appropriate and
integrated plans for coastal zone
management

UNFCCC Article 4.1(e) andKP Article 11.2

CBD

Take measures to manage coastal and ma
ecosystems, including mangroves, seagra
beds and coral reefs

ridBD Decision VII/5, Marine and coastal biological
ssliversity, paragraph 8. The objective is to mamtaeir

resilience to extreme climatic events.

Maximize the effectiveness of marine and
coastal protected areas and networks

CBD Decision VII/5, Marine and coastal biological
diversity, paragraph 8. The objective is to enhance
biodiversity by addressing threats.

Identify, test and refine management regin

n&3BD Decision VII/5, Marine and coastal biological

diversity, Annex | (Elaborated programme of work on
marine and costal biological diversity): Subparagra
1(a)(ii), Management actions and strategies to aupp
reef resilience, rehabilitation and recovery, atoac
identified as being of highest priority for implentation.
Specific examples given of means to implement these
actions are the application of appropriate protecti
status, reduction of reef stressors, and managesheaef
communities. The objective is to enhance reefieesie
to and recover from higher sea temperatures acdfat
bleaching.

Component 3: water resources and agricu

lture

UNFCCC

Develop and elaborate appropriate and
integrated plans for water resources and
agriculture

UNFCCC Article 4.1(e) andKyoto Protocol Article
11.2

CBD

Carry out a series of case studies to identi
key goods and services provided by
agricultural biodiversity

YWCBD Decision V/5 Agricultural biodiversity: review of
phase | of the programme of work and adoption of a
multi-year work programme, Annex 5 (Programme of
work on agricultural biodiversity): Activity no. 2,
Programme element 2. Adaptive management. One2o
specific issues that the case studies are requarddal
with is the role of genetic diversity in providing

f th

resilience, reducing vulnerability, and enhancing
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Activities

Source

adaptability of production systems to changing
environments and needs. According to the Appetdix
CBD Decision V/5 agricultural biodiversity providdse
following climate-related ecological services: fom
control and climate regulations and sequestration.

Component 4: drought, desertification and

floods

UNFCCC

Develop and elaborate appropriate and
integrated plans for protection and
rehabilitation of areas, particularly in Africa
affected by drought and desertification, as
well as floods

UNFCCC Article 4.1(e) andKyoto Protocol Article
11.2

Component 5: wetlands

Ramsar Convention

Plan the management of mangrove
ecosystems, including required adaptation
measures

Ramsar Resolution VI11.32, Conservation, integrated
management, and sustainable use of mangrove
ecosystems and their resources, paragraph 20. The
objective is to ensure that they may respond taityp
caused by climate change and sea-level rise.

Manage wetlands through effective
strategies, among others, through promoti
wetland and watershed protection and
restoration.

Ramsar Resolution VII1.3, Climate change and
ngvetlands: impacts, adaptation and mitigation, paaty
14. The objective is to increase wetland resilieiace
climate change and extreme climatic events anddoae
the risk of flooding and drought in vulnerable ctigs.

Integrate fully the “Principles and guideling
for wetland restoration” into National
Wetland Policies and Plans.

sRamsar Resolution VII1.16, Principles and guidelines
for wetland restoration, paragraphs 11 and 12

Put priority on wetlands which are of speci
significance for coastal protection

aRamsar Resolution VIII.25, The Ramsar Strategic Plar
2003-2008, Annex (The Ramsar Strategic Plan 2003-
2008): Action 3.3.1, Operational Objective 3.3:rewse
recognition of significance of wetlands for reasohs
water supply, coastal protection, flood defensedfo
security, poverty alleviation, cultural heritagagda
scientific research, Operational Objective 3. In&ign of
wetland wise use into sustainable development.

Component 6: migratory species

CMS

Maintain a network of suitable habitats in
relation to the migration routes of migrator
species in CMS agreements

CMS Article 5(f)
y

Component 7: Effectively manage forest e

cosystems

CBD

Promote the maintenance and restoration
forest biodiversity in forests

0CBD Decision VI/22 Forest biological diversity,
paragraph 10 and CBD Decision VI/22, Annex
(Expanded programme of work on forest biological
diversity): Programme element 1: conservation,
sustainable use and benefit-sharing, goal 1: ttydpp
ecosystem approach to the management of all tyipes @

forests, objective 3: mitigate the negative impafts
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Activities

Source

climate change on forest biodiversity, activity. (Ehe
objective is to enhance the capacity of forestdapt to
climate change.

Develop coordinated response strategies :
action plans on forest biological diversity &
global, regional and national levels

ar€BD Decision VI/22 Forest biological diversity,

t paragraph 10 and CBD Decision VI/22, Annex
(Expanded programme of work on forest biological
diversity): 10: Programme element 1: conservation,
sustainable use and benefit-sharing, goal 1: ttydpp
ecosystem approach to the management of all tyipes @
forests, Objective 3: mitigate the negative impatts

climate change on forest biodiversity, Activity (b)

Element 4; Promote societal actions

Activities

| Source

Ramsar Convention

Increase the adaptive capacity of society t
respond to the changes in wetland
ecosystems due to climate change

pRamsar Resolution VIII.3, Climate change and
wetlands: impacts, adaptation and mitigation, paaaly
15

CBD

Consider and promote the mainstreaming
agricultural biodiversity into national plans
programmes and strategies

oCBD Decision VII/3, Agricultural biological diversity,
paragraph 10

Element 5: Restore degraded ecosystems

CBD

Develop and implement programmes to
restore degraded mountain ecosystems.

CBD Decision VII/27, Mountain biological diversity,
Annex (Programme of work on mountain biological
diversity). The objective is to enhance the capauit
mountain ecosystems to restore and adapt to climate
change.

Ramsar Convention

Review opportunities for the rehabilitation
and restoration of degraded coastal wetlar]

Ramsar Resolution VIII.4, Wetland issues in Integrate
dSoastal Zone Management (ICZM), Annex (Principles
and guidelines for incorporating wetland issues int
Integrated Coastal Zone Management (ICZM)): Action
1.2.1 of Goal 1.2: To protect, recover and restore
mountain biological diversity, Programme element 1.:
direct actions for conservation, sustainable usk an
benefit-sharing

|&N

Element 6. | ntegrate adaptation measuresinto other policies and strategies

CBD

Integrate climate change adaptation meas
in protected area planning, management,
design

uEBD Decision VII/28, Protected areas (Articles 8 (a) ta

aife)), Annex (Programme of work on protected areas):
Suggested activity no. 1.4.5, Goal 1.4 — To sulbstin
improve site-based protected area planning and
management, Programme of Work on Protected Area

192}

Ramsar Convention

Apply thePrinciples and guidelines for
incor porating wetland issues into Integrated
Coastal Zone Management (1CZM)

Ramsar Resolution VIII.4, Wetland issues in Integrate
Coastal Zone Management (ICZM), Annex (Principles
and guidelines for incorporating wetland issues int
Integrated Coastal Zone Management (ICZMytion

6.2, Guideline No. 6 — Ensuring the recognition by

/...
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Activities Source

Contracting Parties of the role of coastal wetlands
mitigating impacts of climate change and sea-legel of
Principle 3. Coastal wetlands have important vaares
functions and provide multiple goods and serviddsigh
economic value: Ensure that information on the
implications and vulnerability of coastal wetlarids
relation to climate change and sea-level rise thad
options for maximizing their benefits in mitigating
climate change and sea-level rise impacts are made
available to the integrated coastal zone management
(ICZM) processes

Il. APPROACHES, METHODS AND TOOLS FOR PLANNING, DE SIGNING
AND IMPLEMENTING DIRECTED ADAPTATION ACTIVITIES

24, Various approaches, methods, and tools can be usddr planning, designing, and
implementing directed adaptation activities Some of these are more relevant and applicabileea
local to sub-national scale and others at natiandlfewer at global/international (see Table 3jte®at
the national scale, the amalgamation of varioushaus and tools provide opportunities for exploiting
and addressing the synergies between the objectivemultiple environmental conventions and
sustainable development goals. The approachemtaltwo main categories; “top-down” (modeling or
scenario-driven) and “bottom-up” (community or vettability-driven) and incorporate information and
policy link. They are complementary and in somgsv@rm a continuum (for more details see chagter
of CBD Technical Series No. 10).

25. In certain circumstances, one approach may have merstrengths than the other For
example, models are useful in depicting generaldseand dynamic interactions between the atmosphere
biosphere, oceans, land and ice, but have low ugsnland limited ability to project the impacts of
climate change and are unable to provide the irdition needed to support planning and prioritizatbn
adaptation activities at local level. However, migdare continuously revised and thus gain cragibil
and robustness. The vulnerability-driven approazhadaptation usually involves assessing past and
current climate vulnerability, existing coping $&gies, and how these might be modified with clenat
change. They have the potential to address imneedigeds to respond to extreme climatic events and
adding to the coping capacity for future chang@serall, there is a need for detailed informationthe
application of the different approaches and methods
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Table 3: Some approaches and tools that are usete$gning and implementing adaptation activities.
In many cases, participatory/multi-stakeholder apphes and cooperation between stakeholders are an
essential component. Other tools such as cosffiberelysis, and multi-criteria analysis, are also
relevant at a wide range of scales. A more congrsilie list of tools and approaches to design and
implement adaptation activities has been prepaneéruthe UNFCCCLg/

Approach/methods tools Scale (local, sub-national,
national, regional and
international/global) at which it
iS most appropriate

Strategies and action plans International, national

Legislation National, regional (e.g. EU)

Environmental Impact Project based so local

Assessments

Strategic Environmental National, regional

Assessments

Modelling (quantitative and Global, regional, limited at

qualitative) national —local

Sustainable livelihood approach  National-local

CBD Ecosystem Approach Local, sub-national and oreai
(watersheds)

26. The various approaches and methods can be combinéato a climate change adaptation
framework for biodiversity and specific tools can e used in different stages of the framework
Adaptation is an iterative process and the climegtange adaptation framework for biodiversity is
designed to assist countries in the integrationcohsideration of biodiversity in adaptation to
climate-change-related risks (figure 2). The sstgg framework incorporates the both scenario drive
and vulnerability driven approaches. It is alsasistent with the framework for assessment of irtgpac
vulnerability and adaptation suggested by the IPGC,adaptation policy frameworky risk
management approaches, Ramsar risk assessmentviidinend national adaptation programmes of
action (NAPAS).

27. The climate change adaptation framework for biodivesity (fig. 2) includes iterative steps
including the indemnification of the problem, ensumg and seeking participation from multiple
partners, assessing the knowledge base, preparingich implementing adaptation action plans
These stages are followed by monitoring of the @uts the plan and when needed supplementing and
strengthening the information/knowledge base asdaech activities. Communication and transparency
are important components throughout the proce$® dverall framework should be seen to be part of a
risk management approach.

18 http://unfccc.int/adaptation/methodologies_fotharability and_adaptation/items/2674.php

19 IPCC Technical Guidelines for Assessing Climate ri¢jealmpacts and Adaptations with a Summary for
Policy Makers and a Technical Summary

20/ UNDP-GEF. 2005. Adaptation policy frameworks étimate change.
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Identification of problem and its scope

Inclusiveness
*Partners, stake holders
eldentification, participation

'

Current adaptation knowledge base
« Status and trends (existing data and
traditional knowledge)
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«Climate change, variability, and extremes
*Adaptive and coping capacity and

«—> resilience
*Behavior/practices/technologies

* Impacts on biodiversity

*Vulnerable Systems (ecosystems, species)

'

Adaptation action planning
eldentification and prioritization of adaptation
<+— | .Adaptation options
*Development of policies and measures <
*Synergies between objectives of conventions
eIntegration into national sustainable
development plans

v
Monitoring
<«—> | *Collection of new/additional long-term data
on climate system and biodiversity

*Monitoring outcomes of adaptation action
plans

A ¢
New initiatives, outreach

Research, education, training and public
awareness

\ 4

A

Transparency and communications

Review and advice

Figure 2. Climate change adaptation framework for biodiversity

28. There have been some planned adaptation activitiethat have been designed, but fewer
have been implemented These activities have used different approaenescombinations of methods
and tools (see box 1) as either “stand alone” ptsjé.g. Sudan, Kiribati, Mexico) or embedded wiith
national development plans (e.g. South Africa, &idl Canada). In the case of both Kiribati andaBu

the aim is to move from the “stand alone” projecbeing part of a national development planningt Y

/...
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there is an urgent need to implement more adaptaidivities, extract lesson learned, document best
practices and modify methods and tools as needed.

Box 1. Selected case studies illustrating the dige ways in which different approaches and tools cabe integrated for
development and implementation of adaptation actios. The list is not exhaustive and reported informigon is of ongoing
nature.

1. South Africa: Cape floral kingdom and Succulent Karoo. The Succulent Karoo, the world’s richest aridspot and the diverse
Fynbos Biome are strongly dependent to climate ghamends. Climate change is projected to leagxtensive loss of
especially rare species causing changes in speaigposition and their distribution. Approachesetaknclude: (i) modeling of
vulnerable areas by assessing the impacts of dictainge; (i) development of policy frameworks &ghl instruments; (iii)

activities to conserve vulnerable areas includiegjanal planning; expansion of protected areascamdervation farming; (iv)

development of seed banks and DNA banks; (v) mangoof the activities and their expected outcon{es; research (e.g.
possible future impacts of elevated £ €hanges in precipitation patterns); (vii) infotina exchange and capacity building.

2. Sudan: sustainable livelihood framework Sudan, like many other parts of Africa, is pronedtought and land degradation
resulting in loss of biodiversity, displacementpEople and human livelihood. Included concept ef fiie capitals (natural,
physical, financial, human and social) to examime ¢oping capacity of communities in the face afent climate variability,
and to better understand their potential resilieand adaptive capacity in the face of future clemahange. Documented
experiences of sustainable livelihood measureshididtbeen successfully used to reduce a communitikgerability to drought.
Adaptation actions — win-win actions — that alsduee poverty, increase human security, improverahtesource stocks and
ecosystem integrity.

3. Kiribati. Local consultation. Kiribati is one of the most isolated Least Develbgeountries in the world, consisting of 33
low-lying islands highly susceptible to sea-leviderand prone to other environmental pressuresingUsstablished risk
management tools the Kiribati Adaptation Projectdh&vo major national consultations, which built @&reness of, and
commitment for adaptation and climate change. ddvesultation brought together Chief Councillorsygmment staff, clerks,
unimanwe representatives (traditional elders), women anattydrom each of the islands. Key results includ@dawareness
that the changes they faced were spread acrosgaaltls; (ii) a catalogue of kinds of changes eigmeed over the last 20-40
years, and traditional coping mechanisms used &b With those changes; (iii)a preliminary assessnoérareas where people
felt they needed additional assistance in copirty #ieir vulnerabilities; (iv) a strategy to talesults back to their islands for
further local level consultations; (v) a shared digdinctively Kiribati definition of what isulnerability andadaptation.

4. Finland. National Strategy for Adaptation to Climate Change. By request from the Finnish Parliament the Gorent
completed the preparation of the National Strafegydaptation to Climate Change in 2005, based\wilable information and
expert assessments and judgements. The stratsgyileis the impacts of climate change in the seatbrfood production,
forestry, fisheries, reindeer husbandry, game mamagt, water resources, biodiversity, industryrgpnetraffic, land use and
communities, building, health, tourism and rec@atiand insurance. The main content of the AdaptaSitrategy and priorities
for implementation will be included in the Natior@limate and Energy Strategy. Priorities for insieg adaptation capacities
include (i) mainstreaming climate change impacts aslaptation into sectoral policies, (ii) addregdong-term investments and
(i) coping with extreme weather events, (iv) iraping observation systems, (v) strengthening rebeand development base,
and (vi) international cooperation (www.mmm.fi/sopgmisstrategia/).

5. Canada. Agri - Environmental standards for biodiversity, air and water. Canada has initiated projects to improve the ecanom
competitiveness of Canadian farmers by developgrg anvironmental standards for biodiversity, @id water. The impact of
agriculture on biodiversity will be evaluated anglwnagri - environmental standards developed toaedine impacts of climate
related and other stresses. Thematic work programhéhe CBD and national biodiversity strategiasenbeen used to guide
the development of these standards. The implertientaf these standards will be applied at the flawel scale.

6. Mexico. Resilience of coastal wetlands. The coastal region along the Gulf of Mexico i& afithe most vulnerable areas in the
country and it has been identified as susceptibléses in sea leve which will cause changes indlgdy, salinity and in some
places loss of wetland habitat. This project seaga basis for developing specific adaptatiorsares for reducing the impacts
of climate change to biodiversity and local comntiesi The project has two main phases (i) an assa® of the vulnerability
of the flora, fauna, and economic assets of thonedjii) design and implementation of restoratiopasures that will conserve
coastal wetlands and their ecosystem servicesadithate changes.

7. Colombia. Synergies. High-elevation paramo vegetation is one of theit@lpmountain ecosystems heavily threatened by
climate change. One of the ecosystem servicetake $s capture and regulation of water indispeles&d upper mountain
communities who have no other source of water,asa carbon sequestration and storage in form aif p€ommitments with
Ramsar Convention are also threatened. Consequswitigrgistic implementation of the instrumentsrefévant conventions is
needed. The case of Paramo Las Hermosas bringth&vgesources from the Clean Development Mecimaisnoya” project

to generate hydropower, and resources from thé @ilmbal Environment Facility-INAP project on adafion to climate change,
addressing both conservation and development qftatian strategies.
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8. United Kingdom. National Adaptation Framework . Under development, and of cross-sectoral naburtea range of
partnerships and projects are currently tacklirgliviersity and climate change impacts. The MONAR&bfect has modelled
the impact of predicted changes in climate uponsi&ies of conservation importance in Britain lathnd. Through a
stakeholder workshop involving those responsibtetie conservation of these species, the implinataf the results for policy
changes and conservation management will be carsid€uidance on climate change adaptation foretimoslved in
implementing work towards the National Action Plaifi address seven principles: i) conserve Protbéteeas and other high
quality wildlife areas; ii) reduce other sourcesoblogical harm, such as pollution; iii) protepesies and habitat range and
ecological variability; iv) protect and enhanceigton within the landscape; v) establish ecololgmsworks and facilitate
dispersal; vi) respond to decline and extinctiorthyrough ecological analysis and vii) adapt cores@n priorities and targets
in response to monitoring and surveillance.

9. Arctic Vulnerability Study: local knowledge applied to reindeer herding in a changing climate. An interdisciplinary,
intercultural study that will assess the vulneiigbdf coupled human-ecological systems in the irtit variation and change in
key aspects of the natural and human environmemtbidiversity. The key projects from the Saamivérsity College and
Nordic Saami Institute focuses on reindeer herdingyrctic and sub-Arctic Eurasia. Its approachadistic, integrating social
and natural science and users’ understanding indh@oduction of knowledge. Climate variabilityincate change and the
societal/cultural transformations associated witibglisation have been, and continue to be, resplenf®r major changes in
physical environment, the biota and the culturethefindigenous communities in the Arctic. Littteknown about the
vulnerability of such systems to change. Herdexgerience and understanding will, therefore, brideented, analysed and,
under their guidance, combined with data in sceafal natural sciences.

29. The knowledge base and participatory processes nestl to support adaptation planning
and implementation for biodiversity should be stregthened. Major gaps and challenges fall into
four major categories: tools/data needs, researcBynthesis/participation and communication.

30. For tools/data needs, specific gaps and challenga®:

(@) Lack of baseline data and systematic monitoringassess biodiversity response to
climate change and adaptation activities (e.gréd).

(b) Development of predictive models and decision supfmmls to guide the design and
selection of adaptation strategies at differentlescgbiome, local, subnational, national, regional,
landscape/seascape);

(© Development of scenarios of likely future changesdrivers, status and condition of
ecosystems, and biodiversity outcomes, reflectinty) beientific and traditional knowledge;

(d) Strengthening expertise and institutional capaaitgeveloping countries and indigenous
communities for all the above.

31. Regarding research, there is a need for

(a) Improved understanding of how biological and phgkaystems will respond to climate
change and how their interactions influence outcomme ecosystems. Discerning these complexities
represents one of the largest uncertainties fgeptiag future biodiversity21/

(b) An analysis of the impacts on biodiversity of eixigtand planned adaptation activities in
response to climate change and improved undersignafi ecosystem/species adaptationscurent
environmental change as it can provide importafiarimation for designing future options;

(© An improved understanding of the biological fact@sd ecosystem processes that
contribute to resilience and natural adaptive cifyzac

(d) A critical analysis of the use of key indicatorsdasther methodologies, such as risk
assessments, for assessing biodiversity statusemik;

(e) Improved sophistication, robustness, downscalirdya@upling of climate and ecosystem
models and improved capacity for simulating effexftsnultiple drivers and pressures (climate and-non
climate) on biodiversity, distinguishing anthropageand natural climate impacts;

21/ CBD Technical Series no. 10.
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() Long-term monitoring of key biophysical parametsesto provide time-series data for
developing baselines as climate changes. Mongosunccess of adaptation is equally important (see
figure 2);

(9) Developing research agendas that reflect priorftdesvulnerable communities such as
local and indigenous populations and those witlitdidhcapacity for adaptation.

32. With respect to synthesis/participation and collabration, main issues are

(@ Incorporating both scientific and traditional knedge to facilitate adaptation planning
and implementation, and collecting traditional kihedge prior to is disappearance;

(b) Ensuring participatory approaches and partnersfgpsplanning and implementing
adaptation strategies;

(c) Documenting case-studies of adaptation in ecosystard their limits in conjunction of
the records of the present climate variability arttemes as a basis for designing adaptation aption

(d) Synthesizing information derived from top-down dmsttom-up approaches leading to
the development of directed adaptations for biadiae (e.g. box 1).

33. With respect to communication, there is a need for

(a) Cooperation, networking, and large-scale (bioggalyal) approaches for documenting
present distribution and future shifts in ecosystamd species ranges across political boundaries;

(b) Collection, systematic analysis, and disseminabbnnformation and lessons learned
from adaptation activities through the clearingg®umechanism under the Convention on Biological
Diversityand similar approaches at national, subnat and local levels, including dissemination of
information describing the effectiveness of impastessment tools.

V. SUMMARY OF KEY ISSUES FOR ADVICE AND GUIDANCE

34. Adaptation is an adjustment in natural or humarnesys to a new or changing environment.
Adaptation that includes autonomous and directdibres; needs to be incorporated into the thematic
work programmes and relevant cross cutting isstieheo Convention on Biological Diversity. Yet,
adaptation activities alone will not be adequateraduce the rate of biodiversity loss. Mitigation
activities are also essential if the three objedtiaf the Convention on Biological Diversity arebmmet.
Adaptation and mitigation activities to climate oga are both needed within the context of susté&nab
development.

35. National policies, programmes and plans for adaptaghould take biodiversity considerations
into account. For example, planned adaptationsalieady being implemented to reduce many of the
adverse impacts of climate change to produce ecanand social benefits in the future. If biodiviers
considerations are incorporated formally and ralyinnto adaptation planning, negative consequences
can be minimized and positive benefits enhanced.

36. Adaptation options for biodiversity need to takéoiaccount natural disaster preparedness and
relevant mitigation actions within the contextsoftainable development.

37. Maintaining biodiversity should be part of all ratal policies, programs and plans for adaptation
to climate change to allow ecosystems to contimogiging goods and services. This is essentitiaf
UNFCCC objective and Millennium Development Goads poverty alleviation, food production and
sustainable development are to be met.

38. In particular, programmes and plans for adaptatiorlimate change should take into account the
maintenance and restoration of resilience, whictansessential element to sustain the delivery of
ecosystem goods and services. Biological factohsclwconfer resilience, include genetic heteroggnei
regenerative populations, multiple successionalestaand habitat connectivity across environmental
gradients.
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39. Various approaches, methods and tools are currentylable and can be used for planning;
designing and implementing directed adaptationvdiels as per the Climate Change Adaptation
Framework for Biodiversity.

40. There is an urgent need to implement more adaptatitivities, extract lesson learned, improve
methods and tools, document best practices andmdisate this information through the clearing-house
mechanism under the Convention on Biological Diivgrs

41. An enhanced knowledge base, in particular for néaptation research, data, tools, synthesis and
communication, is needed to support adaptationnphgnfor biodiversity. This knowledge base should
include both traditional and scientific knowledge.

42. Training, capacity building and strengthening itgions is critical for building the much needed
expertise in developing countries to implementedéht adaptation actions.

43. Effective collaboration and networking between bredsity and climate change communities at
all levels is essential for the successful impletaton of adaptation activities for biodiversity.

44, A number of adaptation related activities have badantified in several multilateral
environmental agreements (MEAs). Greater synarghese adaptation efforts is needed for moving the
adaptation agenda forward while contributing ireefive implementation of the objectives of differen
multilateral environmental agreements.

45, It is recognised that adaptation to the effectglimhate change due to both natural and human
factors is a high priority for all nations, as sthtin the paragraph 55 (c) of the draft resolubonthe
2005 World Summit Outcome presented at the sixtietssion of the General Assembly. Moreover,
nations committed themselves to assist developmgtties to improve their resilience and integrate
adaptation goals into their sustainable developrsigategies.

46. It is clear that adaptation to climate change fimdiversity is a rapidly developing area with
many new national adaptation plans in preparatidfany opportunities to further develop synergies
between Conventions or the sharing of best praftice on-going work warrant further consideration b
national Governments and the Convention on Biokddiaversity.
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Appendix

GLOSSARY

Adaptive capacityis the ability of an ecosystem to adjust to clieneltange (including climate variability
and extremes) to moderate potential damages, ® ddkantage of opportunities, or to cope with the
consequences.

Inertia is the property of a dynamic ecosystem to presesvegrior rate of change after being perturbed.
For example, the capacity of oceans to store lamgeunts of thermal energy slows climate change, but
also ensures that climate will continue to charmg lafter stabilization of greenhouse gas conceois

in the atmosphere.

Resilienceis the ability of an ecosystem to maintain funesicafter being perturbed. A measure of
resilience is the magnitude of disturbance requicechove an ecosystem irreversibly to an altereativ
state. Resilience decreases an ecosystem’s sépsitiv

Resistancedescribes the capacity of an ecosystem to parsidtanged despite environmental change.
Resistance decreases an ecosystem’s sensitivity.

Sensitivity measures the magnitude and rate of response ponpian to the magnitude and rate of
climate change. Ecosystems will be particularlys@ere to changes in climate variability and the
frequency and magnitude of extreme events.

Vulnerability measures an ecosystem’s exposure to and segsttivitimate change. Vulnerability is
determined at specific spatial and temporal scaled is a dynamic property dependent on local
conditions; for example, a forest during the drgssen.
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413 St. Jacques Street

Office 800

Montreal H2Y 1N9

Canada

Tel.: +1 514 287 7009

Fax: + 1 514 288 6588

E-Mail: manuel.guariguata@biodiv.org

Web: http://www.biodiv.org

Prof. Kalemani Jo Mulongoy

Principal Officer

Scientific, Technical and Technological Matter ($1)TDivision
Secretariat of the Convention on Biological Diversi
413 St. Jacques Street

Office 800

Montreal H2Y 1N9

Canada

Tel.: +1(514) 287 7027

Fax: +1(514) 288 6588

E-Mail: jo.mulongoy@biodiv.org

Web: http://www.biodiv.org

Support staff

Ms. Sanna Luhtala

Ministry of the Environment, Finland
PO Box 35

FI-00023 Government, Finland

Tel: +358 9 160 39530

Fax: +358 9 160 39439

E-mail: Sanna.Luhtala@ymparisto.fi

Support staff (cont'd)

Ms. Sirpa Méard

Ministry of the Environment, Finland
PO Box 35

FI-00023 Government, Finland

Tel: +358 9 160 39332

Fax: +358 9 160 39364

E-mail: sirpa.mard@ymparisto.fi

Ms. Jannica Pitkanen-Brunnsberg

Nordic Environment Finance Corporation (NEFCO)
PO Box 249

FI1-00171 Helsinki

Finland

Tel: +358 9 1800 372

Fax: +358 9 630 976

Mobile: +358 40 716 0911

E-mail: jannica.pitkanen@nefco.fi



