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EXECUTIVE SUMMARY

Kenya is a signatory to the Convention on Biologi€aversity (CBD) and is
committed to its implementation and promotion dftlaé three objectives. These are
the conservation of biological diversity, the sustlle use of its components, and the
fair and equitable sharing of the benefits arighogn use of genetic resources.

This 5thNational Report to the CBD provides an wiew of recent governmental
and non-governmental activities on biodiversitKienya. It shows that progress and
achievements differ between Aichi Biodiversity Tetsy There are many success
stories and improvements in biodiversity protectaond restoration; however, there
are also areas of concern

Further the report also indicates that, significanbgress has been made in the
implementation of the convention, strategic plam @he Aichi targets. However
speedy implementation is heavily affected by thenty’s inadequate capacity with
respect to its financial, human, scientific, teclahiand technological needs Kenya
have ratified the Nagoya Protocol on Access to Geresources and the Fair and
Equitable Sharing of Benefits Arising from theiriliziation. The country continues to
review and enact statues and regulations and tpkeeoessary measures to ensure
that ecosystems’ capacities are maintained in gnogigoods and services as well as
support livelihoods of local populations.

The reports highlights the progress made in thdampntation of the convention, the
ten year Biodiversity strategic plan (2011-2020) &nchi Biodiversity targets which
were adopted during COP 10. Kenya has made suladtardgress in achievements
of Millennium Development Goals and is gearing apthe post 2015 Development
Agenda

The process of the revising and updating our NB$A\Bn underway and has been
very inclusive involving broad participation oftakeholders, including policy
makers , local communities, academic institutiamgl,society and NGOs. The role
of the stakeholders during the process and evendghrthe implementation phase has
been well defined and outlined. Finally, the redisgdBSAP containing national
targets and indicators is expected to be launcbed.s

The Fifth National Report contains the followingagiers;
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Biodiversity status and trends in Kenya

Main pressures on biodiversity

Impacts and trends in ecosystems and species

Valuing Biodiversity

Benefits from Biodiversity and its sustainable use

National Biodiversity strategy and Action Plan ewiand update

Progress towards the 2020 Aichi biodiversity tasgatd contribution to
Millennium Development Goals, and
o Key messages and conclusions

O O O O O o o

The report points out that current patterns of mretresources utilization and extraction
have failed to promote sustainability and integafyour natural capital. Of major concern
is the fact that economic growth and human welh@peire very much dependant on well
managed and sustained natural resources. To thikenya has undertake her Natural
capital compilation and already an Atlas of ouruMaitt capital has been developed.

Additionally, several restoration initiatives esjadly in our five water towers to mitigate
pressure and threats to these vital ecosystemsheare undertaken. As a result we have
slightly increased our forest cover as well as it sustainable land management in
most part of the country.

In ensuring sustainability of all the action amdtiatives we have undertaken we have
integrated environmental conservation and managemeour teaching curriculum. To

this end we have developed and launched a hand bookducation for sustainable
development which is being used in most of oumegy institution.
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1 BIODIVERSITY STATUS AND TRENDS IN KENYA

1.1 Introduction

Kenya covers a land area of approximately 583,@M@u® kilometers. Kenya straddles
the Equator between approximately 4.5 degrees Sandh4.5 degrees North latitude.
With a coastline of approximately 640 km, the t@ada of the Kenyan Marine Exclusive
Economic Zone (EEZ) extending 200 nautical mileaksut 230,000 square kilometers.
Thus, by area, about 28% of Kenya's ecosystemgaranéne and 72% are terrestrial.
About two thirds of Kenya’s land is less than 90@tens above sea level and one third is
comprised of highlands. The highlands, mainly imteevestern Kenya, surround five
major areas of mountains or hill ranges (Mount KenWount Elgon, the Aberdares
Range, the Mau Escarpment, and the Cherangan).Hilke Great Rift Valley, stretching
north- south across the country, splits the higldaimto a western and eastern part. The
Rift Valley contains numerous closed basin saliake$ and some freshwater lakes,
including Lake Naivasha and Lake Baringo in thetevasbranch of the Rift, and Lake
Victoria, which lies between the two Rift branch&seshwater and saline ecosystems
cover about 8% of Kenya, including rivers, laked aretlands with Lake Victoria, Lake
Turkana, Lake Naivasha, and Lake Baringo beinddbelargest inland water bodies.

The national biological resources are fundamemtaidtional prosperity in the light of
Kenya Vision 2030 and Millennium Development Goalkhey provide Kenyan
population with food, medicines, energy, sheltanpyment and foreign exchange.
Further, to offering multiple opportunities for hamprosperity. Vital national economic
engines such as agriculture, energy, tourism, naatwfing, wholesale and retail trade,
business process outsourcing (BPO) and financralces sectors, all largely depend on
the biodiversity in many aspects.

1.2  Biodiversity status in Kenya

Kenya is endowed with diverse ecosystems and haliit@at are home to unique and
diverse flora and fauna. . Kenya'’s rich biodiverstan be attributed to a number of
factors, including a long evolutionary history, tbeuntry’s varied and diverse habitat
types and ecosystems, diversity of landscapes anidhble climatic conditions. About

70% national biodiversity resources are found detshe protected, while the 30% are
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within protected areas that include national par&serves, sanctuaries, gazetted forests,
and heritage forests.

Kenya government recognize the use of ecosysteqmoagh as the best methods for
conserving biodiversity, the country has inadequateironmental and biodiversity

related laws, policies and instructional framewot&wards this end. Despite having
many sectoral laws and policy that can be usedippat the biodiversity conservation

there is need to harmonize and mainstream biodiyerenservation in order to realize

the objectives of the convention.

Kenya is rich in biological diversity. Around 25@@8pecies of animal and 7000 species
of plants have so far been recorded, along witkeast 2000 fungi and bacteria. An
enormous species of plants and animals inhabicthentry’s varied habitats, from its
crowded and colorful coral reefs to icy alpine maonds. What is however, clear is that
Kenya’'s biodiversity is under threats from a varieff sources include natural and
anthropogenic effects, and without concerted effofor research and focused
conservation actions, we are likely to lose unigpecies some of which are endemic to
Kenya.

1.3  Biodiversity by types

1.3.1.1PLANT BIODIVERSITY

A total of 29,614 vascular plant species (706 feré gymnosperms and 28,864
angiosperms i.e. flowering plants) are known frormica (APD, 2011; Roux, 2009),

which is the only continent where a relatively agwed flora revisions have been
completed. Except in the subtropical South Africthva mega diverse flora of 23,400
and Madagascar Island consisting of 12,000 spetiesast African region with 12,317
species described and documented has the higlestdiversity in the mainland tropical
Africa (Mwachala, et al., 2011; Beentje, 2012).

Out of the 12,317 species found in the regioneas$t 7,004 or 57 per cent are recorded in
Kenya (Mwachala, et al., 2011; Appendix I; Figure The current analysis based on
comprehensively revised taxa represented in thevdGBnes of Flora of Tropical East
Africa (FTEA) confirms the hitherto estimated cayntdiversity of about 6500
(Robertson & Luke, 1993), 6700 (Agnew & MutangaB99), 6817 (Anon, 1992) and
7000 (Muasya, et al., 1994). The total diversityll vimevitably increase, though

4
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marginally, when the floras published between 2Gi@ 2012 (e.g. Solanaceae,
Apocynaceae), bryophytes and fungi including lichare taken into account. There are
766 species of bryophytes recorded from Kenya, essprted by 255 Hepaticae
(liverworts) and Anthocerotae (Hornworts), and sidsses (see Figure 1; Appendix II)
(O’shea, 2006; Wigginton, 2009). |

Monocots
Dicots qa3t
Gymnosperms
Estimated in

. Kenya

Pteridophytes
B EKnown in
Bryophytes Kenya

Fungi and lichens = East Africa

0 2000 4000 6000 8000 10000

Figure 1 Plant and fungi diversity in Kenya

The Kenyan vascular plants diversity consistingg@94 species comprises 1720 genera
and 240 families. The plant families are domindigdhe angiosperms (dicotyledons and
monocotyledons) largely dominated by the leguminang grass species (Figure 2;
Appendix 1). The Leguminosae (subfamilies Caesabpleae, Papilionoideae and
Mimosoideae) and Gramineae consistitute 10 % (@08)8% (576), respectively (Figure
2). Other species rich families include Compos(i, 494), Euphorbiaceae (5%, 341),
Rubiaceae (5%, 330), Orchidaceae (4%, 249), Acaatt®a (3%, 225), Labiatae (3%,
218) and Cyperaceae (3%, 211) (Figure 2). Moshe$é¢ taxa are ecosystem indicators
such as Acacia grassland savannah or common wefedistarbed and cultivated
ecosystems (Acanthaceae, Compositae, Scrophulaeid@embanchaceae, Cyperaceae,
and Labiatae,). The Cyperaceae is also a dominawvercspecies usually found in
permanent or seasonal wetlands. It is worth notithgtt Cucurbitaceae and
Amaranthaceae which are sources of our indigeneg#ables have a moderately high
species diversity (Figure 2).

The dominant families also contain highly diversengra. The genera Euphorbia
(Euphorbiaceae) with 135 species and Crotalarigyfrenosae) with 110 species are the
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most diverse (see Figure 3). Euphorbia species mimithe Arid and Semi Arid Lands
(ASALS) ecosystems due to their semi succulentreafsee Figure 4) which help them
withstand extreme dessication. Aloe (56) and Eyxtaky (88) are also highly diverse
genera and well represented in dryland ecosystéitoss are succulent and sometimes
form dense colonies in the ASALS. The Eucalyptuscss are natives of Australia and
introduced through forestry plantations since 198Fajority are now naturalised
especially in the highlands where they can be ineas

Others
(2073, 393

Umballiferse

2%

Figure 2 Diversity of vascular plant families in Kenya
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Figure 3 Species diversity at generic level
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Figure 4 Dryland ecosystem dominated by succulentuphorbia species

Although Kenya is categorized as 80% arid and sana, it has high species index
attributed to the confluence of five major phytogephical regions, which include
Somali-Maasai, afromontane, Swabhilian Zanzibar-nbane, the Lake Victoria region
and the Guinea-Congolian mosaics (White, 1983).8dwone vegetation zones between
the Somali-Masai and afromontane, characterizedvbygded grasslands between 700
and 1750 m, has surprisingly the highest conceatraif plant diversity of about 4721
species (Mwachala, et al., 2011; Figure 5). Thggame includes the dry upland forests
straddling Nairobi from Ololua Forest through ThilkaNyeri characterized by the rare
and threatened Brachylaena huillensis associatdd@vbton megalocarpus, Eleodedron
buchananii and Chaetchme aristata (Bussmann, 2082)Nairobi ecosystem including
the National park contains high species index & @gnew & Mutangah, 1994), while
Nairobi City Park has 558 (Malombe et al., 2010y arhika indigenous relic forest
fragments has 571 species (Malombe & Mutangah, R0@thers included the
biodiversity rich mist evergreen forests in TaitdldHcomplex consisting of Mbololo,
Ngangao, Chawia, Vuria, Sagalla and Kasigau, whegresent the northerly arm of
eastern Arc Mountains. They are ranked among thei@&versity hotspots on earth due
to high concentration of threatened species (Bur§eGlarke, 2000).

There are other many evergreen mist forest hilltegettered throughout the drylands,
rising sharply from the 600-700 m a.s.l. to ovef@0n in some cases. Most of these
forests are not exhaustively explored and are vabie to overexploitation for natural
resources (Beentje, 1990). Recorded species rishinekide 748 in Kitui/Mwingi hills
(Mutha 189, Endau 508, Nuu 322, Mutitu 230 and Mom®75) characterized by
Acacia, Strychnos, Rawsonia, Drypetes and Crotogatearpus (Malonza, et al., 2006);
433 in Machakos/ Makueni (Makongo 138, Makuli 1B&hangu 227, Kitondo 119)
composed of Acacia, Combretum and Albizia (Malombe al., 2012). Other
representative sites include extensive hills int@émnd Upper eastern Province: Nyiru,

Ndoto, Kulal, Marsabit, Loroghi, Ndare, Mukogodoorfr, Mathews range, Kakoe,
7
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Imenti, Ngaia, Nyambene, and Kiangombe) (see Bussr@@02). Ol Ari Nyiro and
Mukutan Gorge in the Laikipia Plateau with 708 alspresent mega diversity (Figure 5;
Muasya et al., 1994). Most of the lower and cenRdt Valley areas dominated by
Acacia bushland are ranked within the similar rangeamples in Lake Nakuru
ecosystem with 575 species recorded and dominagtéctacia xanthophloea, Euphorbia
and Olea species (Mutangah, 1994).

The Olea-Croton dominated Kakamega forest with @861t species is incidentally
located at average altitude of 1600 m. It formsdhby easterly arm of the species rich
Guinea-Congolian lowland tropical rainforest extensn Kenya (Fischer et al., 2010). It
however has some affinity to the moist upland afsotane forests, which range from
1800 to 3000 m a.s.l. characterized by Ocotea anlbdarpus species, interspersed with
bamboo vegetation. The afromotane forests holdpanoaimated diversity of over 2824
species (Mwachala et al., 2011). Specific diversdgords include 882 in Mt Kenya
(Bussmann, 1994: Musila et al., 2009), 1464 in Mo (Masinde et al., 2006) and 771
species in Cherangani hills (Musila et al., 20TT)e modest diversity of 393 species in
Mau complex and 293 in Nandi forests indicates taesliversity (Musila et al., 2011)
but more intensive studies are required to unfoédftll biodiversity potential. Above the
tree line, between 3000 and 4500 m, most of thieamighountains are represented by the
alpine vegetation species poor zone characterizedHagenia, Hypericum, Erica,
Dendrosenecio and Carex. About 472 species have lbeeorded in this range
(Mwachala et al., 2011).

The Zanzibar-Inhambane forest at about 30 km siopg the coastline is also known to
hold a high diversity of 3040 species (43 per cehenyan flora) in Kenya. The

vegetation is characterized by the coastal lowlang leguminous (Brachystegia,

Cynometra, Afzelia, Hymenia, Julbernardia and Sdoptloeus) dominated forest found
below 400 m a.s.l. and influenced by the close jpnay to the ocean (Burgess & Clarke,
2000; Robertson & Luke, 1993). Except for the ferotected areas (Arabuko Sokoke,
Boni, and Shimba hills), most of the forests aralsand highly fragmented. The species
diversity at these fragments is however extremdlsichilar among the sites and
estimated to range from 300 to 800 in each of trests (Burgess & Clarke, 2000). It
reaches the peak in Shimba Hills ecosystem with6 1§ cies recorded (Luke, 2005).
These hills have been identified as a globally irtgpa centre of plant diversity (Davis,

Heywood & Hamilton, 1994) Other recent recordsunel 523 species in Gongoni Forest
(Njihia et al., 2012), Kaya Muhaka 492 (Gikunguadt 2011), and Kaya Jibana and
Mrima Hill with 361 and 343 species respectivelyaldmbe et al., 2010). Other older
records for most of the coastal forests are aviailédee Robertson & Luke 1993). The

8
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coastal forests open to the extensive Somali-MaasaiAcacia-Commiphora bushland
and grassland between 450 to 700 m. About 2678espbave been recorded in Somali-
Maasai region with at least 600 and 373 speciearang in Tsavo and Meru National
Parks respectively (Mwachala et al., 2011). In &oidlj 2071 species of fungi and lichens
are documented in the country. Therefore a tot&l84f1 species of plants and fungi are
known to occur in Kenya (Figure 1).

Bryophytyes are extremely dependent on forest rolicnate and any alterations of forest
structure usually leads to significant reductiorirair diversity or even extinctions (Pécs
1989, Gradstein, 1997; PAcs & Tothmérész, 199 nzar, 2003), and have been used to
estimate effects of forest fragmentation and clenahange (Monge-Nagera, 1989;
Zartman, 2003; Alvarenga & Po6rto, 2007). They hbgen referred to as ‘canaries in the
coal mine’ because of the high sensitivity to iase of carbondioxide and UVB
radiation, and almost instantly affected by decbh@tmospheric humidity (Slack, 2011;
Malombe & Matheka, 2012). Bryophytes are underctdlé in the country, but the
highest diversity occurs in the humid environmemévpiling in the afromontane
ecosystems of Mt Kenya (194; Chuah-Petiot, 199%)erdares (124; Chuah-Petiot,
1997), Chyulu Hills (79; Pocs & Luke, 2007), and Egon, Cherangani Hills and Saiwa
Swamp (226; Chuah-Petiot, 2003; Masinde et al.6200
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Figure 5 Plant and fungi diversity in Kenya



KENYA 5™ NATIONAL REPORT

1.3.1.FUNGAL DIVERSITY

In Kenya, fungi are relatively little known, thernsa case applies to many other countries
globally. The fungi diversity in Kenya is poorly damented given that the country is
widely recognized as one of the world's biodiversitotspots”. The species distribution
is broad associated with the various vegetatioegygnd zones in the country such as
forest, woodland, grassland, wetlands, montanej desert and agro-ecosystems. It is
estimated that over 5000 fungal species occur girout the country (Figure 6).
However, only 2071 species are currently descrdvetidocumented.

The most common groups in the natural, man-made agn-ecosystem include
Glomeromycota (soil fungi connected to roots of sgohants), Ascomycota (sac fungi)
and Basidiomycota (Club fungi). Fungi are the miagportant organisms in terms of
their ecological and economic roles. They influentagor ecosystem processes such as
nutrient cycling, soil formation and aggregatiotarp nutrition and plant protection from
diseases. Other fungi provide numerous drugs (sscpenicillin and other antibiotics),
foods like mushrooms, truffles and morels, and libbbles in bread, champagne, and
beer. They also cause a number of plant and ardie@ases while others such as yeasts
are particular important model for studying probdéeim genetics and molecular biology

(Table 1).

Table 1 Some selected fungi of economic importance in Kenya
Fungi species Economic importance

Agaricus campestris edible
Coprinus sterquilinus edible
Engleromyces goetzei medicinal
Langermannia
wabhlbergii dye
Ganoderma lucidum Medicinal
Cantharellus
platyphyllus Edible
Macrolepiota dolichaulg edible
Phlebopus sudanicus Hallucinogen
Podaxis pistillaris dye
hallucinogen,
Psilocybe merdaria poisonous
Termitomyces eurhizus edible
Termitomyces striatus edible
Armillaria mellea root disease

10
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Glomeromycota species include 51 species out of20{& morphologically described
worldwide (though using molecular tools the numbey be higher) which represents
about 25% of the total species (Shepherd et a@6;1®lathimaran et al., 2007; Jefwa et
al., 2012; Muchane et al., 2012;). Thirty two specare fully described and documented
while the rest are described only to genus levedcofycetes species include 760
described and documented species. Out of this progmately 400 species have been
collected from coastal regions, and only scantgrimiation is available on other Kenyan
regions (Mibey & Hawksworth, 1997; Mibey & Kokwarb999; Mugambi 2009; Mungali
et al., 2002a, b, c, d, e).

Basidiomycetes records are mainly from major biedsity hotspot such as Mt. Kenya,
Mt. Elgon, Kakamega forest, Simba Hills, Ngong &lilMaasai Mara and Arabuko

Sokoke forest. A record of 550 described speciessteen documented in the country
(Duke 1969; Pelger & Rayner, 1969; Kost et al., 200ibuhwa et al., 2011). This

number may be an under estimate of species givanthley appear only during rainy
season, and most of sampling could have missespinaes.

Lichens and lichenicolous fungi include only 71@aps recorded in Kenya. However it
is estimated that at least 1400 species occur.eas$t|58 species have recently been
documented in Mt. Kenya region (Kirika et al., 2D12
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Figure 6 Described and documented Fungi diversityni Kenya

1.3.1.3THREATENED PLANTS

Threatened Plant Species in Kenya
11
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Out of the 7004 vascular plant species, some 1(16Qoer cent) species in Kenya are
endemic (found exclusively either in Kenya or witlihe FTEA region in the world) and,

whilst there is no published inventory of threatkn@ant taxa for the country, most

botanists recognize a growing number of speciesegd of special protection. Only 464
species have been assessed and accepted in tla AN assessments for Kenya,
where 199 taxa meet the threshold categories eat{EAPRLA, 2012). In addition, 157

species out of 800 national and regional assessmetently undertaken by the

EAPRLA occur in Kenya. Therefore a total of 356 atdar species are threatened in
Kenya (Appendix VI). (Indicate website)

Of the 356 threatened species, 23 are CriticallgaBgered (CR), Endangered (EN) 83,
Vulnerable (VU) 169 and Near Threatened (NT) ard&dpendix VI). The CR species
includes Aloe classenii (Aloaceae), Cyathula brau#imaranthaceae), Sorindeia
calantha (Anacardiaceae), Afrothismia baerae (Buomageae), Gigasiphon macrosiphon
(Leguminosae, Caesalpiniaceae), Encephalartosategus ssp. powysii (Cycadaceae),
Cyperus flavoculmis, Cyperus microumbellatus, Bstgbs hispidula (Vahl) R. W.
Haines ssp. intermedia (Lye) R. W. Haines and Qypéxvaleensis Lye (Cyperaceae),
Euphorbia taruensis, Aristogeitonia magnistipula,nd a Euphorbia tanaensis
(Euphorbiaceae), Isoetes nigroreticulata Verdcoefmceae), Taxillus wiensii Polhill
(Loranthaceae), Memecylon buxoides Wickens (Melastaceae), Turraea elephantina
Styles & F. White (Meliaceae), Rhynchosia holtziarkhs (Papilionaceae), Plumbago
stenophylla (Plumbaginaceae), Ixora scheffleri &spiensis (Rubiaceae), Holmskioldia
gigas Faden, Premna discolor var. discolor and mka&ogigas (Faden) Verdc.
(Verbenaceae) (see Appendix VI; Table X).

Generally, 31 percent (112) of the threatened sgeare endemic to Kenya. Coastal
forests including Eastern Arc (Taita hills) presesover 86 per cent (307) threatened
species, where 69 per cent only occur in this regio Kenya. This exemplifies the
importance of imposing strict conservation and geton of coastal forests as refugia of
biodiversity wealth for posterity. The majority tie threatened species have either
narrow range in distribution, populations are disting and few mature individuals and
the natural habitats have become increasingly mbetl from agriculture and
development encroachments. For example, the Qhtiemdangered leguminous tree
Gigasiphon macrosiphon (Figure ) found in 6 loaaditrepresented by less than 30
mature individuals in the wild and spread in coastests of Kenya and Tanzania which
are highly fragmented and poorly protected. Twotled major populations, Gongoni
Forest and Mrima hill, in Kwale County are underetit from mining of Tiomin and
Niobium, respectively.

12
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Figure 7 Gigasiphon macrosiphon, a critically threéened tree species

1.3.1.4ANIMAL BIODIVERSITY

Kenya retains a remarkable variety of globally imignt and locally valuable flagship
animal species. These include birds, mammals, lesptiamphibians, fish and
invertebrates. The diversity of Kenya's wildlifeshgarnered international fame.Animal
biodiversity hold medicinal, agricultural, ecologic commercial, aesthetic and
recreational value and is protected and saved &oftture generations can experience
their presence and value. Towards this end, Kenyalunal biodiversity wealth is
integral to the delivery of the long-term econome&velopment blueprint for Kenya, the
“Vision 2030” (GOK, 2007) as it lies at the heafttloe tourism sector, which along with
agriculture, manufacturing, trade and financialve®s is expected to deliver the 10
percent annual growth rate envisaged by the cogrnbgg-term development blueprint.

Kenya has around 30,000 species of animal spewshsding 25, 000 invertebrates (21,
575 of which are insects), 1,100 birds, 315 mamr{i® of these are small mammals),
191 reptiles, 180 freshwater fish, 692 marine andackish fish, and 88
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amphibians.Kenya'’s rich biodiversity can be attrdalito a number of factors, including a
long evolutionary history, the country’s varied atiderse habitat types and ecosystems,
diversity of landscapes, variable climatic condiip and the convergence of at least
seven biomes. These unique and biodiversity-righores include East African Coast
biome including the Indian Ocean lIslands of Lamu &site, the coastal forests of
Arabuko-Sokoke and the lower Tana River; the Afroatane forests of Mount Kenya,
Aberdare and Mount Elgon; Kakamega’'seasternmostemitof the Guineo-Congolian
equatorial forest; and the Somali-Masai biome idirig the Northern dry lands that form
part of the distinct Horn of Africa biodiversitygien; the large Afrotropical grassland
Highlands biome; the small Lake Victoria Basin b®rand the Sudan and Guinea
Savannah biome. These ecosystems collectively icohigh levels of animal species
diversity and genetic variability while some spscleeing endemic or rare, critically
endangered, vulnerable or near-threatened.

1.3.1.5AVIFAUNA

Kenya has one of the richest avifauna diversitjfinca, with around 1100 bird species
recorded (Bird committee 2009). At least eightledge are national endemics. There are
several reasons for this high number of bird sgeriekenya for a relatively small total
area of the country.Kenya’'s diverse habitats rapdimm marine and coastal forests,
thorn bushland and woodland, savanna grasslangldahd moist forests, wetlands with
fringing papyrus swamps, afro-alpine moorland arelicts of guineo-congolian
rainforests in Kakamega .The presence of four ‘endéird areas’ and six avian biomes
(Fishpool 1996 see map below), Geographical lonatfothe country astride the equator
and , Kenya also lies on a major migratory flywhg-Great Rift Valley Bird Migration
Flyway used by hundreds of millions of migratingdospecies.

Endemic Bird areas are defined as places whereotwuore bird species of restricted
range i.e. with world distributions of less than@m km2 occur together. Four globally
recognized Endemic Bird Areas are represented imy&dStattersfield et al 1998 .see
map below). One other EBA, the Jubba and Shabesllieys is only marginally
represented in NE Kenya.
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i.Rufous Chatterer

ii. Northern Pied Babbler
ii. Eastern Violet-backed sunbird
iv. Golden-breasted Starling

Lake Victoria Basin Biome:
i Red-chested Sunbird
ii. Black-lored Babbler
iii. White-winged Warbler

M | T
\ East African Coast Biome-
3 i Southern Banded Snake Eagle
g ii. Zanzibar Red Bishop
120 60 0 120 Kilometers ii. East Coast Akalat
I

Figure 9 Map showing the six avian biomes in Kenyand examples of representative species for each
(shapefile source:http://www.wri.org/publication/cantent/9291).

There are about 211 water birds in Kenya whilerédst are termed land birds. Wetlands
are an important habitat for birds in Kenya covgrabout 14000 km2 of the country’s
land surface (Crafter et al 1992). The stronglyakitle lakes of the Great Rift Valley
though lacking any fringing macrophytes are verypantant for a variety of water bird
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species and sometimes will hold spectacular numbéra/aterbirds e.g. Flamingos.
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Figure 10 Map of the major wetlands in Kenya and tlkeir associated key bird species

Papyrus swamps especially those found patchilyraralne shores of Lake Victoria hold
unique suite of bird species endemic to papyrusmgysaof East Africa. The distribution
of important wetlands in Kenya and the key spetiiey support are shown in the map
above of which 335 bird species occurring in Keagaconsidered as forest dependent.

The major threat to the avifaunal wealth of Kengadegradation and loss of habitats.
This is due to various reasons but most significkinter is human population growth
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exerting pressure on habitats rich in bird spedi@sests and wetlands are particularly
under severe pressure as the need for more agrailytproductive land increases. This
has seen many important bird habitats convertedgriculture e.g. Yala swamp and
Busia grasslands in Western Kenya, and Kinangopstaads in central. Other threats
include alien species, climate change, pollutiod diegal hunting. These threats have
seen the number of globally threatened bird spemiesarring in Kenya increase from 14
in 1988 (Collar et al 1988) to 23 in 1994 ( Col&ral 1994) to 38 at present (IUCN
2012). Though this increase may be attributed tteb&nowledge about the avifaunal
composition of Kenya, a large part of it reflech® trapid changes in bird habitats in
Kenya.

Table 2 Number of threatened species in various IUCN categies of threat in Kenya

IUCN Threat Number of
Category Species

Critical (CR) 2

Endangered (EN) 16

Vulnerable (VU) 16

Data Deficient (DD) 4

Near Threatened 28

(NT)

Least Concern (LC) 1034

Total 1100

Population trends of selected bird species/group&enya

Waterbirds in the Rift valley lakes: Since 1991 taional Museums of Kenya and its
collaborators have conducted annual waterbird cowit major rift valley lakes in

Kenya.These long term data is used for monitoring setting of threshold limits for

normal changes (Owino et al 2001). Flamingo speaissally outnumber other

waterbirds at most of the lakes counted excepfréshwater Lake Naivasha. Analysis of
year on year count data shows marked fluctuationsali groups of birds usually in

relation to changing local conditions (e.g. seeufeég4 below). However a long term
trendline shows declines for all waterbird speciesr the 20 year period (Mwinami et al
2011).
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Figure 11 Trends of Flamingo numbers at Lake Bogos 1991-2010 (source:Mwinami et al 2012)

Birds of prey: At least 76 diurnal species of rapt(birds of prey) occur in Kenya and
because they cover a broad spectrum of ecologecplinements and susceptibility, their
presence indicates changes and impacts of ecosystechhuman activity respectively
(Newton 1979). They are however among the mosiatkned bird group in Kenya. For
example of the eight species of vultures that oatiltenya only three (Palm-nut Vulture
Gypohierax angolensis, Lammergeier Gypaetus babaand Hooded Vulture
Necrosyrtes monachus) are not listed in the [UGNIlist of threatened species while the
Egyptian Vulture Neophron percnopterus once commorKenya is now virtually
extinct. In a 20 year monitoring study around thaski Mara region Munir et al (2011)
recorded staggering declines in abundance of oncemon scavenging species. The
trend is repeated elsewhere with Sokoke Scops Omsggagnal endemic species only
known to occur at three sites in East Africa shawndmsconcerting declines at Arabuko-
sokoke forest, its main stronghold (see Figure 5).
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Figure 12 Population trends of the regional endemi&Sokoke Scops Owl over a 10 year period at
Arabuko Sokoke forest

The major pressure/threat facing the avifaunal theal Kenya is the degradation and
loss of habitat.Most indigenous forest has beearetk for cultivation or reforestation
with non-native timber, and the remaining tiny areaunder serious threat from both
clearance and degradation. Some species have ffeete@ such as the Taita Thrush
Turdus helleri.

Elsewhere critical natural habitats for birds coné to be cleared and converted to
farmland such as the Dakatcha woodlands wheredlare being extensively cleared
for cultivating pineapples, and where woodland Isoaeing damaged by cutting of
Brachylaena trees (in great demand for fuel woatlarving-timber). Apart from being

the stronghold for the endemic Clarke’s Weaver &lscgolandi, Dakatcha holds a
recently discovered population of the Sokoke Sc@psl and yet to be assessed
populations of other endemic taxa e.g. Golden-rumkephant Shrew Rhynchocyon
chrysopygus.

The unique high altitude grasslands of the Cemtesdya highlands and Mau escarpment
have experienced range reduction due to the seftieraof small-scale farmers and
conversion of grassland to farms and woodlots. Uihigque grassland are now almost
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entirely on private land and therefore have nocadfiprotection. The endemic Sharpe’s
Longclaw, Aberdare Cisticola and Jackson’s Widodlzre under threat in this habitat.
The increasing human population density has resuttethe subdivision of farms and
increasing stocking rates.

Wetlands are vital for not only their environmergatvices are also critically threatened
in Kenya. Main threat for wetland is conversion dgriculture e.g. Yala Swamp in

western Kenya. Other threats are less widespreadlbthe same critical where they
occur. These include: (a) Invasive species e.g.slama Red Crayfish Procambarus
clarkia, (b) Pollution-usually lethal for benthieeding species and (c) lllegal hunting
and poaching-

Despite its obvious public health threat illegalnting using pesticides such as the
carbamate Furadan is common in rice growing aré&®noya especially Mwea, Ahero

and Bunyala irrigation schemes. Thousands of bamdsestimated to be killed in this

manner every year. Elsewhere large numbers of lmfdsrey are accidently poisoned
when ranchers leave bait usually intended for |lamgelators (Lions, Hyenas etc) which
prey on their livestock.

Conservation Interventions for Kenya’s Birds: Thaportant Bird Areas programme in
Kenya:

This programme was started in the 1990s with thetfan of identifying and protecting a
network of sites at a biogeographic scale, critfoalthe long term viability of naturally
occurring bird populations, across the range o$¢hloird species for which a sites-based
approach is appropriate . Sixty IBAs (Figure 6 )svadentified and documented
following an internationally agreed criteria in tlade 1990s (Bennun and Njoroge 1999).
Since then two more sites — Lake Olborossat andrikaveiffs have been added onto the
list. Since IBAs are key sites for conservatiotbinéls and other biodiversity in Kenya the
programme helped set conservation priorities fanyée

Birds are an important focus for conservation imy@ since they: Play major roles in
the functioning of many ecosystems, particularlptigh pollination and seed dispersal.
Are important sources of revenue through bird wiatghourism and sport hunting- both
growing activities in Kenya. Play a significant @olas symbols and omens in many
Kenyan cultures. Act as environmental and healdgneysuch as vultures (Accipitridae
and Cathartidae) which are the only known obligatavengers. They feed on rotting
carcasses and therefore help control the spredisedses such as anthrax. Despite this
useful role they are now the most threatened duiactional group.
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Figure 13 Map of the Important Bird Areas in Kenya

CASE STUDY: Migratory bird species.

Kenya also supports about 170 palaearctic migrdng visit the country every
September to April period from the Eurasian regidhese birds travel from their
breeding grounds in eastern and western Europecemtal Asia to Africa to avoid the
harsh northern winter and take advantage of wamditons in Africa. Eleven of these
species have a local breeding population that nevgrates (Bennun and Njoroge 1999).
These migratory species find refuge in Kenya at ynames that are important for
congregatory birds. The major migratory flyways Kienya include the 550km long

coastline with its associated creeks, reefs andhesa and the chain of lakes stretching
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along the rift valley from L Turkana in the north It Magadi in the south (see Figure 2).
Around 60 species that occur in Kenya are afrot@pmigrants i.e. they migrate within
Africa and the Madagascar island.

Migration of Birds:

At the onset of migration birds feed as much assiptes to deposit fat as fuel. Some
species such as Garden Warbler Sylvia borin cablddheir weight whilst others may
only increase by around 10% (e.g. Steppe BuzzatddBluteo). The fat is deposited in
all organs except the heart, but the bulk of isibcutaneous. Fat is physiologically
advantageous as a storage product because it poduare energy per unit weight than
other foods. It also produces a lot of water, dmat too is an advantage since with the
necessary high rate of metabolism and high ratdérefathing there must be much
evaporation from the lungs. Fat accumulation idofeéd by a period of migratory
restlessness or ‘zugunruhe’. During migration bingse various cues that include:
landmarks, sun, moon, stars and magnetism to ateeahd navigate. Different species of
birds will migrate during the day or at night. Lar§oaring birds will usually migrate by
day while small birds will migrate at night. Spesfdmigratory flight varies with the size
of the bird, the weather, and the method of fliggliding or flapping). Speed ranges for
various groups of birds: passerines, 30-50 km/hteagtorks 40 -65km/h, ducks & geese
70-90 km/h, birds of prey >100 km/h. Some specid$ aover incredible distances
during migration e.g. The Arctic Tern does a 22,800round trip every year!The rest of
the bird species (about 800) are residents andhatiee country all year around and do
not migrate. They inhabit the different habitatattlare present in Kenya from the
seashores to the afro alpine habitats to the tiberm Kenya deserts.

1.4.1.IREPTILES AND AMPHIBIANS

The rich reptile and amphibian fauna of Kenya ocaaross all the major Kenyan
biomes. Herpes occur in the sea (marine), moistdapdavanna, dry and moist forests,
semi-deserts, deserts, wetlands (rivers, streawenps, lakes, manmade dams), up to
alpine zones of high mountains. However, speciesrsity and abundance varies across
these biomes. In addition while some species adespread, some are restricted to
certain biomes with some further being glued tdasersites (site-specific endemics).

Over 200 reptiles (5 marine turtle, 5 tortoise, Hddke, 100 lizard, 1 crocodile, and 5
terrapin species) and 110 amphibian species (imgu8 caecilian species and the rest
being frogs and toads) occur throughout the couexigept at the tip of high mountains
such as Mt. Kenya. Due to their physiology (poittiermic) majority of reptiles and
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amphibians occur in the warm and moist forest awhsna areas such the moist coastal
strip, western Kenya (the L. Victoria basin) ance tBouth-eastern drylands. The
distribution of amphibians and reptiles in Kenyagsociated with the broad vegetation
types and zones in the country such as forest, landdgrassland, wetlands, montane
habitats, semi desert and desert as well as thenenar On the extreme case some
endemic and site specific species are highly aettiand rare. A good example is the
Mt. Elgon torrent frog Athroleptides (Petropedetdsifoiti which has not been found
since early 1960s and the Taita Purple glossy sAakblypdipsas teitana known only
from the type specimen of 1970s. The same applisg\teral other rare and/or endemic
species. However, some of the information paucitgynibe attributable to lack of
sampling at the right time and place to detecttredidate species.

Reptiles and amphibians in Kenya have not recemadh attention in terms of studies
compared to other vertebrates. As a result infaonagaps exist in terms of species
counts, and population dynamics. Due to their behavmany reptiles especially the

shakes are very cryptic and hard to study theiufaiion dynamics in a broad area. On
the other hand many amphibians exhibit high vamatn abundance depending on their
breeding seasons that are triggered by certain hweatonditions calling for proper

timing in sampling.

In both reptiles and amphibians the situation magnebe tough for burrowing species.
Therefore population counts and trends are mosifgried from species habitat
condition/state and species habits. In many amahsbthe open water breeders (habitat
generalists) populations are mostly stable sineg #re able to utilize a wide array of
habitats including the human modified ones. Thishis same for majority of reptiles
especially lizards. On the extreme end habitat igpsts (including site-specific
endemics) population trends decrease with modificatr loss of their preferred habitat.
Exceptions are few endemic chameleons that aret@biglize farmlands edges.

In general the population trend of large speciesrakes such as Pythons, Mambas,
Cobras, puff-adder, Gaboon Viper is decreasing Uumxdhese species are top on the
trophic level (carnivores) and always occurs inyvéw densities. Many of these
historically required large areas for hunting whids now been modified into farmlands
and human settlements and the few that venturefotiieir reserves are highly visible
and spotted due to their large size and instaiitdkdeliberately by humans out of fear.

The most important threats to amphibians and eptire include habitat destruction
mainly driven by human population pressure, agtiral activities, mining, timber
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logging, housing, industry, transport etc. Becao$etheir limited dispersal ability,
reptiles and amphibians suffer the most due totagluss.

lllegal collection for international trade is aneththreat to amphibians and reptiles in
Kenya. Species like Chameleons, Pancake tortoiseKdviya bush viper, Africa rock
Python and sea turtles are examples of Kenyanlesghat are targeted for trade. As a
result some of the species are currently protegtetbr The Convention on International
Trade on Endangered Species of wild Fauna and ERIfES). In Kenya several species
of reptiles are listed under various CITES appesslior controlled international trade.
Some are also protected by the Kenyan Wildlife laiéldlife Conservation and
management Act)

Both amphibians and reptiles suffer from negatiubligity. They are feared and/or

disliked by many people as a result they are dfibed whenever they are encountered.
Related to the attitude problem is the fact thahyn@eople are not aware of the benefits
of amphibians and reptiles and so do not care wenetiey live or die. There is a

common fear of any snake-like-animal in morpholagy all are killed even those which

are harmless (a snake-is-a snake and deserves geatiWojnowski, (2008). Climate

change will in the long term affect populations doealtered temperature ad rainfall
patterns which may adversely affect amphibian bregpatterns.

1.4.1.BENEFITS OF REPTILES AND AMPHIBIANS

Ecosystem balance: reptiles and amphibians amntist important second and third level
consumers in the food chain and are the primargigiogs on invertebrates in many
ecosystems.

Source of food; Most important source of proteinssome societies for example US
imports of amphibians from India, and China hasttedontrolling the harvest because of
flare up in insects. Crocodile meat and turtle egigsare also know to be delicacies in
various communities.

Research and education: Amphibians have form plBiclogy classes as they are
commonly dissected in laboratory for physiologisidies.

Pest control: Both amphibians and reptiles maiadfon insects/rodents and hence offer
a good biological pest control to farmers. Aquatphibians are also known to feed on
mosquito larvae and hence help in the control darea

Bio-indicators: Amphibians have a semi permeable ghrough which substances like
agro-chemicals and other pollutants may penetfsdea result they are among the first
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vertebrates to be affected in polluted environmeartd hence they act as good bio-
indicators by giving early warnings to humans.

Leather: Leather from the skin of reptiles like aodiles are used to make shoes,
handbags, and belts of high quality.

Medicine: Venom from various snake species aregoekplored for the possibility of
their application in medical industry for examplenom from Boomslang (Dispholidus
typus) is being explored for treating Hemophilia.

Some threatened species listed under the IUCN Reddtegories include all the five
marine turtles (e.g. Hawksbill Turtle Erytmochelymbricata : CR —Critically
endangered), Shimba Hills Reed Frog Hyperolius audmmicualtus: E (Endangered);
Forest Spiny Reed Frog Afrixalus sylvaticus: E; hkdleptides dutoiti: CR; Sagalla
caecilian Boulengerula niedeni: CR; Irangi ForastidRe frog Phrynobatrachusirangi: E,
among others.

1.4.1. SMALL MAMMALS:

Mammals are an important part of various ecosystenashave economic, cultural and
aesthetic values to humans. Small mammals represemt 60% of all mammalian
diversity on earth (Schipper et al., 2008). Howeubese species have been largely
neglected by conservation planning and politicétiaiives (Amori & Gippoliti, 2000).
Among the mammals, rodents are the most numerogsms of species richness, but the
least known in terms of conservation issues (Anamid Gippoliti 2000, 2001, 2003).
Scant information exists on the faunal diversitigtrtbution and natural history of small
mammals (orders Rodentia, Lagomorpha, Afrosoriddiacroscelidea, Erinaceomorpha,
Soricomorpha and Chiroptera) in East Africa, beeahsy are cryptic, concealed or ‘non
majestic’ (Oguge et al., 2004). Kenya, is one efrtiost important countries in Africa for
conservation of rodents and insectivores (ordericBororpha) because of the large
numbers of uniquespeciesfound within her bounddAeori, et al., 2012).

Habitat degradation is currently the main anthr@mg threat to the survival of small
mammals. This has been occasioned by agricultw@dresion, urban sprawl, logging,
pollution, mining and park management practiceshe Ppast few decades have seen
pressure mount on wildlife habitats as land usesdcahange take toll on wildlife
habitats. Kenyas population growth rate currentiyng at 2.9% p.a. This has increased
the demand for agricultural land and has seen maitglife habitats converted to
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agriculture (Republic of Kenya 2009; Mbau et aQ12). In addition the impacts are felt
largely for the niche specific species whose adeptanechanism cannot match the rate
of habitat degradation.

Commercial mining has also seen crucial habitatefalemic, threatened, rare and data
deficient species along the coastal dwindle, eayak Mrima in south coast ( Mbau et al.,
2010).Roads and nature trails many protected areasot established in consideration of
small mammals’ ecology and distribution. Theseaatiereat to some wildlife populations
(Forman et al. 2003), because they fragment comtisithabitats (Wilcox and Murphy
1985; McGregor, et al., 2008), increase edges winal be avoided by interior species
(Ranney et al. 1981) and preferred by others (Amglyel990; Johnson et al. 1979).
Additionally, the resulting patches become barrigrsch may prevent animal dispersal
(Merriam et al., 1989; Rondinini & Doncaster 20&@&ine et al., 2004; Whittington et al.,
2004) or increase animal mortality (Osawa 1989:3p2000; Rosen and Lowe, 1994;
Drews, 1995). Roads and nature trails in proteateds in Kenya, might be causing the
loss of micro-habitats preferred by small mammalcsgs.

Climate change. The inability of small mammal specto physiologically adapt to
climate change effects (exceeded temperature tuesa at the same rate will inevitably
threaten their survival.Climate change will incredbke variability of weather patterns
and extreme events such as droughts, frosts, flawadi$ or hot spells, and fire outbreaks
leading to change in species distributions andoggodl communities, changes in their
geographic ranges, changes in species compositibimvecommunities in concert with
increasing local temperature. For many widelyritigted species, higher temperatures
may lead to major losses of ecotypes and associgretic materials. Rainfall pattern
will affect ecosystem stability, for example by lugncing movements, migrations/
dispersals of animals thus influencing ecosysteoctire and functioning. This can lead
to biodiversity loss through changes in the stngctof primary producers and primary
consumers such as small mammals.

1.4.1.4The value of small mammals in Kenya

Small mammals play crucial ecological roles in #esystem, and are of economic
importance to human. Ecosystem services such lasghion, disease and pest control:
Bats have been known to undertake pollination @r®00 plant species. Among these
plants are Boabab trees, Mangoes, guavas and lsargata feeding on fruits also help in
forest regeneration through seed dispersal. Intiaddr0% of bats feed on insects such as
mosquitoes and agricultural crop pests thus asgigti containing spread of malaria and
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crop pests management respectively. (Taylor & Kemke999; Medellin & Gaona, 1999;
Henryi & Jouard, 2007), while insect bats feed msects, some of which are agricultural
pests (Tyalor, 2000; Pierson and Kunz, 1994).

Research on diseases : Small mammals have plakey @le in enhancing research at
the Center for Disease Control (CDC) in Kenya. ke bats have been implicated in
the study of viruses that have the potential ohgeransmitted to human beings. Rodents
for instance are agricultural pests (Makundi, ¢i8B9) and carriers of potentially deadly
diseases (Neerinckx et al., 2010) and assist idssdispersal (Gautier-Hion et al, 1985).
Bats on the other hand are carriers of viruses lwhan potentially be transmitted to
humans (Taylor, 2000). Environmental monitoring 8@mall mammals such as bats are
sensitive to pollution and pesticide levels; theyn de useful as a warning sign for
potential environmental problems.

1.4.1.5-ISHES

The economically important marine fishes can prilpdoe categorized as demersal,
pelagic, sharks and rays, crustaceans, molluscotied finfishes. The marine fisheries
have been quite stable until early 1990s when thvaea drastic decline on all the major
groups above. Nzioka (1984); Pitcher et al. (19%&gbuor and Polovina (1995), also
caution on possibilities of overexploitation of $keresources. The contribution of
marine fisheries to the total national yields isremely low despite its enormous area of
157,500 km2. Mohamed (1998) attributed this, padlthe preference of inland fishes by
early investors and partly to technological indbilio exploit the offshore fish stocks.
Garcia and Reste (1981); Turner and Brody (198%gi€&t et al. (1990) and Turner
(1992) noted that shrimp fishery, though low inrtage, is the most important fishery
resource at the coast. Itis however, importamaie that, inadequate fishing technology
encourages overexploitation of inshore coastal iwatet there is a vast area of over 200
nautical miles.

Coral reefs form the dominant ecosystem along thpmty of the Kenya coast, creating
habitats for sea grasses and mangroves in theragaad creeks protected by the reef
crests. Kenya's marine environment faces a numb#mreats from the growing coastal
human population estimated at just fewer than timékon in 2000. Extraction of fish
and other resources from the narrow continentallf,sloeral reef and mangrove
ecosystems increases each year with inadequatdarngiand management structures
to protect the resource bases. Coastal developmemban and tourist centres proceeds
with little regard for environmental and social iags. With a faltering economy,
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industrial development in Mombasa proceeds with tdecks on pollution and other
impacts. In 1998 Kenya's coral reefs suffered 5% 80ortality from the El Nifio-related
coral bleaching event that affected the entirednddcean.

Catch statistics for Marine Fish, 1994 - 2006
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Figure 14 Catch statistics for Marine fishes in Kegma, 1994 — 2006 (Data Source, Fisheries
Department annual Reports, 1994 — 2006)

Overfishing/unsustainable fishing/chemical fishiRgllution and habitat loss, Impact of
global climate change on marine ecosystem, Use afenselective gears to reduce
bycatch, Oil and human activity, Fish trawling, Mml and energy mining e.g. recent
discovered titanium ores, Clearing of mangroves @oereclaim land for other use e.qg.
aquaculture, salt manufacture, agriculture.

The institutional, human resource and legal infrastire for managing the coastal
environment has in the past been low, however tlaeserapidly improving with the
revitalization of national institutions and the giag in 1999 of an Environment Act.
Marine Protected Areas are the key tool currentgduin management of marine
ecosystems, and focus principally on coral reefd &rodiversity protection. New
initiatives are underway to improve application fafheries regulations, and to use
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Integrated Coastal Area Management (ICAM) as a émmork for protecting marine and
coastal environments.

Conservation of fisheries resources in Kenya hagnbeestricted by various
anthropogenic activities and threats that includeasive species, river channelization
and water obstruction, pollution from industrialsées and agro-chemicals, destructive
fishing gears, climate change, deforestation leadm siltation, habitat fragmentataion
and loss, overfishing and dam construction (Darwalal,. 2011, Nyingi, et al., 2009).
Other threats to fish conservation are water mamagé urban development, natural
habitat change, riverbank farming and aquacultuiédhe status of the inland fishery
resources in freshwater ecosystems in the cousrgarly documented.

Even though no quantitative population data exists individual species trends

particularly of those that are not commercially lexpd, where fisheries data exist, they
are mostly generalized catch data which cannot doeirate in predicting population

trends because they are affected by catch effaitsatectivity for target (commercially

viable) species. However, population trends Hracynus jacksonii, Acolapia grahami,

Oreochromisesculentus, O. jipe, O. hunteri and &iabilis show declining trends.

Similar to other African freshwater fishes, most tbé species in Kenya have been
categorised as ‘Least concern’. According to (Ddiretaal,. 2011), such populations are
sparsely distributed in habitats that face no megmrservation threats.

The resulting impacts from increasing destructibwater catchment areas like extensive
soil erosion, flooding, increased turbidity and ueed water quality may cause
irreversible changes to fish habitats. The sedgprnanges of habitats endanger fish
species that are not able to physiologically adqaptve-McConnell, 1987). Changes
induced by anthropogenic activities like overgrgzimiverbank farming and shifting
cultivation endanger fish species by alteratiomalbitats quality. Excessive nitrates can
change an ecosystem in ways that make it imposs$ibl®ligotrophic fish species to
survive. The dependence of freshwater fishes aratag environment renders them
extremely vulnerable to changes in land use systamd alteration of riverine
vegetations.

Kenya has over sixty fish species that are endadgand IUCN red listed. Conservation
status of Kenyan fishes (figure 3). Some of th¢ically endangered species include:
Oreochromis esculentus, O.hunteri, O.jipe and @ldis while possibly extinct species
are Ctenochromis pectoralis, Aplocheilichthys spédaivasha’ and Xenoclarias

eupogon.
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Fisheries resources offer imense benefits to tlesystem and country,s economy. For
instance; fish are source of livelihood to fisheommunities in terms food, income and
jobs. The main fish of economic importance inclide Tilapia and Catfishes. These
have in the past decade formed the main basisgioaiculture development in Kenya. In
Kenya, fish meal has been a major product whiclsistsof whole fish, bones and offal

from processed fish processed into a powder or aakd as a high-protein supplement in
aquaculture feed. Fish oil is also a common extmictfish used for processing

supplements containing Omega and other cases fiectdise to boost immunity. Fish

such as the Mosquitoe fish have been introducgubals of stangnant water to control
the occurrence of mosquitoes by feeding on larvae.

1.4.1.dNVERTERBRATES

Invertebrates occupy a large array of ecologicethes within the terrestrial environment.
They are a highly successful group of animals alay @ major role in ecosystem
processing and functioning. For instance the swileitebrates are involved in the
decomposition process leading to the recycling wfients making them available to
plants. Some insects act as pollen vectors thusriagspollination of flowering plants.
On the other hand, many are herbivorous and theege & major impact on plant biomass
and survival; whilst others play important rolegotigh the regulation of animal
populations, as parasites or predators. In tuweriebrates provide an important food
source for many amphibians and reptiles, birds somde mammals. Some invertebrates
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(particularly insects) are highly mobile, with sinebme ranges and key roles in the
ecology of that range.

Although a lot of ecological studies have been utatten in Kenya on both terrestrial
and aquatic invertebrates of Kenya, the numberpeties represented in the country
remains unknown to the prevailing taxonomic impeshi However, some specific
groups are well documented such as moths and thetdetermites, mollusks although
the data available is mainly site specific. Accogdio the available national collection
and database at NMK, there are over 35,000 desctéibea and thousands of invertebrate
material remains undescribed. With the going curhabitat degradation trend as well as
the perceived climate change effects, there is faed rapid invertebrate assessment in
key habitats where no records exist.

Both terrestrial and aquatic invertebrates of Keraya often directly exposed to
pesticides, as they live in a number of habitatgclviare deliberately sprayed to control
insect pests, fungi or weeds or to protect humangsefrom disease vectors. Others are
directly exposed by deposition of insecticide spragich miss their target, e.g. soil-and
water dwelling invertebrates in sprayed farms clostorests or wetlands. In either case,
exposure may be through contact or ingestion. Otimegrtebrates may be indirectly
affected through the removal or reduction of foodrses, be they vegetable, fungal or
animal. Insecticides are designed specifically itbiksects and thus most invertebrates
are sensitive to these chemicals. Sensitivity be@opesticides varies, but some herbicides
and fungicides are also directly and highly toxichis group of organisms. Other threats
to invertebrates include habitat modification arayfnentation, pollution, alien species,
fires and climate change. Whilst a lot of emphésis been made on the conservation of
the "big 5" very little is said about the invérates as the survival of mankind and the
rest of biodiversity is dependent on the ecosystemices delivered or facilitated by the
in invertebrates e.g. pollination and nutrient &ityg services.

Given the wide diversity of both terrestrial andiatic invertebrates in Kenya, only a few
functional group summaries are presented.

1.4.1.8Bee diversity in Kenya

Studies on bee fauna have been seldom in Kenyareoéintly when community studies
were undertaken in various regions in Kenya (Gikyr2p02; Gikungu, 2006; Gikungu
et al. 2011). However, about 900 species of beesstimated in Kenya with increased
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pollinator survey in poorly studied areas. Majority bee species remain poorly
understood by farmers in Kenya and it is only thgisAmellifera that is commonly
known. Bees are found in all warm terrestrial hatisitwhere there are floral resources
(nectar and pollen) as well as nesting sites ostsates. The richest bee habitats in Kenya
include Kakamega forest where over 240 bees weceirdented by Gikungu (2006),
Coastal forests and savannah ecosystems. Studibg i@ity of Nairobi have revealed
that the urban areas can also serve as importareliggia. Over 90 species of bees have
been documented in Nairobi City Park .

The abundance and diversity of bee population tevepatio-temporal variation
following seasonal changes and modification of teabi Some bee species emerge
during certain periods of the year while others @mmon throughout the year. Social
bees such as Honeybees and stingless bees hawenipkreolonies are abundant
throughout the year compared to solitary bees.
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—#- Pre-mature forest

Mature forest

Farmland
—*=Young secondary forest
—o— Moderate secondary forest
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Figure 15 Adapted from Gikungu et al. 2011

1.4.1.8utterflies and Moths (Lepidoptera) in Kenya

Butterflies in Kenya have been studied to someildatal over 900 butterfly species are
found in the habitats across Kenya (Larsen 1996nWNat al., 2008, Lehman and Kioko,
2005). An estimated 487 butterfly species have eearded in Kakamega Forest alone
(Collins, 2008). The species represents all the #enyan buttefly families namely:
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Papilionidae, Pieridae, Lycaenidae, Nymphalidae aHeésperiidae. Kakamega.
Kakamega Forest butterfly fauna, therefore, comeprisf about 54% of all the butterfly
species known to Kenya. This emphasizes that tlestfés an important biodiversity area
in conservation of Kenya'’s natural resources

The conservation status on butterflies and inveatels in general is not available or not
well explored. This is mainly because the taxa hawe been subjected to a rigorous
IUCN evaluation and as most are still data defici®utterflies are definitely facing
challenges of habitat destruction as it is eviddnae current threats to their flora and
habitats.

Butterfly farming/Eco tourism: Kenya records theegence of some of Africa’s most
beautiful butterflies. These among others includharaxes species which are large
colourful butterflies, flying in great speed anegent a splendid sight to watch; Junonia
species which have beautiful colours; One spedigbhengenus Salamis (the mother of
pearls)- an exclusively Afrotropical group congsigtiof the prettiest of all African
butterflies; genus Neptidopsis an exclusively Adricgroup; genus Papilio with 17
species represented in Kenya, among them P. dasdarlarge butterfly and one of the
most fascinating in Africa and Genus Danaus witsirgle African representative D.
chrisippus which has a lot of interest being a nhaaenimicry complexes. The diverse
butterfly species can be utilized for butterfly fang and for eco-tourism (butterfly
walks) to ensure proper mitigation against the dtwdacing biodiversity conservation.
Butterfly farming has been pioneered in Kenya atAnabuko Sokoke Forest (Gordon &
Ayiemba, 2003).

Role of Lepidoptera as food sources in Africa, atsédave been used as traditional foods
among indigenous people and have played an imgortda in the history of human
nutrition. Although insects are generally viewedcasps pests and vectors of diseases,
several taxa such as moth larvae and pupae haveuseel as important food sources.
Moth larvae have great potential to provide animadteins for human consumption,
either directly, or indirectly as livestock fee@yegoke et al (2006) has demonstrated the
potential of edible Lepidoptera larvae of Cirinada in poultry feed, solving a major
constraint facing the poultry industry.Malnutritiom developing countries is as much, or
more, a problem of calorie deficiency as of prot@&ficiency. Insects vary widely in fat
(and, thus, energy) content. Lepidoptera (catemsi)l rank among the highest in fat.
Along the coast, several species of moth larvaecansumed including Bunaea alcinoe,
Cirina spp.
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Injurious Lepidoptera: Some moths have larvae tteise damage to crops. These
include : species like the armyworms, Spodopterecieg (Noctuidae); the diamond
backmoth, Plutella xylostella (Yponomeutidae) whiahe pests of cruciferae; stem
borers, Busseola fusca, Sesamia spp. And the res&ihilo partellus; stored product
pests like Sitotroga cerealella (Gelechidae).

1.4.1.Role of Lepidoptera in Sericulture

Sericulture is the process of rearing silk-prodgaimsects in captivity or collecting their

silk in the field for human use, mainly leadingtb@ production of fabrics. In the world,

there are about 400 -500 species of silk-produaimgths, out of which 8-9 are known to
produce silk of commercial value. Natural silk iso&dly classified as mulberry or

domesticated silk from Bombyx mori L. (LepidopteBombycidae), which produces 95-
99 % of the silk under commercial use in the waoolday (Raina et al., 2009, 2011), and
non-mulberry silk (Kioko et al., 1999a,b, 2000&007; Fening et al., 2008a,b).

Wild silkmoths or non-mulberry silkmoths are gedigrahose that are not reared in
captivity. Instead of rearing the moths, peopldemicocoons from wild populations. In
some cases, some semi-captivity rearing is donenobutdoors with little or no
protection of the larvae (Kioko et al., 2000a, lgoKa et al., 2008). Despite great efforts
by various National and International Agencies, sl production has failed to keep up
with the steady rising demand. Some of the leadmidperry silk producing countries
such as India, Japan and China appear to haveegaaluration point, attributable to the
acute scarcity of labour and the increasing cosprofiuction. This offers developing
countries an opportunity, with the enabling envimamt (surplus labour, land and ideal
climate) to raise their silk production for the é@ped world market. For this reason, the
high quality untapped non-mulberry silk has drawe attention of silk users (Raina et
al., 2009, 2011; Kioko et al., 2000a). In addititme low volume of wild silk production
offers an exclusive niche market where scarcity matdiralness is highly valued, leading
to a high price for fabrics made from wild silk. Africa, development of sericulture
technology as a rural cottage industry is needeenbance the income generation
potential of the poor-resourced rural communitied 80 ensure the conservation of the
rich biological diversity ( Raina et al., 2009, 2(Hioko et al., 2007; Fening et al.,
2008a).

Research on the utilization of silkkmoths as a sewfcncome for rural communities and
conservation of biodiversity in Kenya has been goim for years at the International
Center of Insect Physiology and Ecology (icipe)mped by the International Fund for
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Agricultural Development (IFAD) (Kioko et al.,, 208®; Raina et al, 2011). The
potential of the East African indigenous species wiold silk production has been

documented in Kenya (Kioko et al., 2000a; Rainalgt2009, 2011) Gonometa postica
Walker (Lasiocampidae), Argema mimosae Boisduvatyfiidae), Anaphe panda
Boisduval (Thaumetopoeidae)and Epiphora species haen reported as potential wild
silkmoths species in different regions of Kenyaglka et al., 1999, 2000a, b; Ngoka,
2003; Ngoka et al., 2008; Mbahin et al., 2008). |€ab shows some of the localities
where these species have been recorded in Kenya.

Wild silkmoths farming face challenges parasitaadsl predators. Some for A. mimosae
have been recorded in Southern Africa and also Afaista making parasitism one of the
major challenges facing wild silk production (Kiokbal., 2007; Fening et al., 2008a).

1.4.1.10 Prawns

Important prawn species which are harvested as $oacdces for local and export market
include five penaeid species; Penaeus monodongdius, P .japonicus, P. semisulcatus
and Metapenaeus monoceros commonly caught witl@rsittallow continental shelf in
the fishing grounds of Malindi and Ungwana Bay bynenercial prawn trawlers and also
in estuaries and deltas by artisanal fishermen. ddrelean shrimps Nematopalaemon
tenuipes are caught alongside the penaeid prawtraWiers in shallow areas. The prawn
juveniles utilize estuaries and deltas colonizedngngroves trees. According to the
Fisheries Department statistics, 2006, commeraialvp catches have been fluctuating
over the years with a decrease in 2001-2004 (Figlwrédiowever no individual prawn
species population trends are available in fiskestatistic data.
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Figure 16 Prawn catches by trawlers in Kenya (Souks, Fisheries Department 2006).
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The deep seaprawn Penaeus marginatus are caugbirbyercial trawlers in deep sea
waters of upto 200m deep off Malindi although thare no available catch records of
this species to monitor their population trends.

IUCN Redlist: Most species have not been assessditing in the IUCN Red list (See
Fig.2). However there are no endemic species.Thein m#reats are
overexploitation/overfishing, pollution, global miate change.More research/surveys on
their abundance and distribution to monitor thegpgation trends with view for
evaluation for [IUCN Red-listing.

Conservation issues: No species-specific conservatieasures in place but a new Prawn

fishery management plan has been prepared by Minidt Fisheries and now in the
process of being implemented.
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2 MAIN PRESSURES ON BIODIVERSITY

About 8% of Kenya’s land area included in the pcteéd areas and various new special
status sites are at different stages of developmeith significant community
involvement. The key global threats are mirroredliéferent intensities on the national
and local scales. These are outlined below.

Rapid population growth

Kenya’'s human population growth rate presents arasehing threat to the country’s
biodiversity, one upon which all other threats stieam. The population continues to
grow at an estimated 2.9 percent per year — fderfaban food production. Kenya’'s
population stands at about 40 million. This repn¢sa tripling since the late 1960s and
represents an effective decline in per-capita fpooduction base (Figure 1). From a
population of about 8 million in 1960, the popubatiis projected to reach 51 million by
2025,96.9 million by 2050 and 160 million by 2100.

1950 1960 1970 1980 1990 2000 ZCT)S 2015 2050

Figure 1:

f-f!‘}l' KENYA: Atlas of Qur Changing Environment

The overriding problem facing biodiversity in Kenys habitat degradation,
fragmentation and loss. The main drivers are humpapulation growth, exerting
pressure on biodiversity habitats and land resaumaverty leading to unsustainable use

38



2.2

KENYA 5™ NATIONAL REPORT

of land resources and biodiversity and limited ficial resources to support biodiversity
conservation.

The interaction between human well being, drivdrsi@nge and ecosystem services in
Kenya

Benefits

Biodiversity benefits people through more than jtstcontribution to material welfare
and livelihoods. Biodiversity contributes to setyriresiliency, social relations, health,
and freedom of choices and actions. Changes invasity due to human activities have
been rapid since independence. The drivers of ehéimgt cause biodiversity loss and
lead to changes in ecosystem services are eitbad\stshow no evidence of declining
over time, or are increasing in intensity. Many pledhave benefited over the last century
from the conversion of natural ecosystems to hud@ninated ecosystems and from the
exploitation of biodiversity. At the same time, hewer, these gains have been achieved
at growing costs in the form of losses in biodiitgrsdegradation of many ecosystem
services, and the exacerbation of poverty for offneups of people.

Drivers of biodiversity loss

The most important direct drivers of biodiversibg$ and ecosystem service changes are
habitat change (such as land use changes, physicdification of rivers or water
withdrawal from rivers, loss of coral reefs, andnd@e to sea floors due to trawling),
climate change, invasive alien species, overexloit, and pollution. Improved
valuation techniques and information on ecosystemicges demonstrate that although
many individuals benefit from biodiversity loss amtbsystem change, the costs borne by
society of such changes are often higher. Evenstances where knowledge of benefits
and costs is incomplete, the use of the precautyompproach may be warranted when
the costs associated with ecosystem changes niagler the changes irreversible.

Kenya’'s population of about 41 million people iojected to grow to 96.9 million by

2050 and 160 million by 2100. There are about 7dpfeeper square kilometer of total
land area and 348 people per square kilometeratifi@tand. This reflects a shortage of
farming land in the country. Overall population digyn will increase to 114 people per
square kilometer by 2030 and 170 people per sgkigeeter by 2050. Density for

arable land will increase to 831 people per squdoeneter by 2050. Other than Nairobi,
Western and Nyanza Provinces already have the $tigiopulation densities. Density is
projected to increase as the regions’ high feyti{®.6 and 5.4 children per woman
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respectively in 2008-9) and propel rapid populatgsowth. Population density is also
rising rapidly in the Rift Valley, one of the maineadbaskets for the country.

Figure 17 Trends in Kenyan human population from imdependence to 2010Source
http://www.tradingeconomics.com/kenya/population
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The increased human population has created a leigitauad for land, for instance, in high
potential areas of Western Kenya, Nyanza, Centrdlarts of the Rift Valley counties
where agriculture is the predominant land-use. &lunencroachment on critical
biodiversity sites for agricultural expansion lsasce the 1970’s and 1980’s shifted to
low potential rangelands which coincidentally dre prime wildlife ecosystems leading
to competition for water resources, human-wildifenflicts, habitat fragmentation and
blocking of wildlife migratory routes and dispersakas and negative perception towards
conservation. Similarly, mountain Ecosystems likeeAdare National Park, Mt. Kenya
National Park, Mt. Elgon, the Mau Escarpment amotigers have in the past few
decades seen substantial human influx for subsistdarming opportunities, and
extraction of biodiversity goods and services.
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Loss of habitats is mainly due to poor land usgciices, encroachment on protected
areas, unplanned and unregulated human settlenmehtuasustainable agricultural

development. A national spatial framework (NSF)bising developed to address
uncoordinated land development. For aquatic andneanvironments, declining water

guality due to increased pollution and siltatioanfr poorly managed upper catchment
and agricultural zones, is a key pressure. In gmdithere are insufficient mechanisms to
address emerging issues affecting land such asatglimhange, drought, floods and
tsunami and storm surges among others. Inadeqagteity to preserve and conserve
natural and cultural heritage within the ecosystémgether with inadequate mechanisms
for conflict resolution among the various resouusers within the ecosystems have led
to increased rates of loss of biodiversity. Thaee reow private sector and government
efforts to promote strategies to enhance commuerhpowerment and sustainable
livelihoods as well effective communication, edimatand awareness on landscape
management reduce land degradation with assod@deaf ecosystem values.
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2.2.1.1Population growth and trends in Kenya

High population growth rates in the densely pomdategions have led to rural-urban
migration. The impacts of population growth on lwedsity are easy to conceptualize.
Only 30% of Kenya's landscape is classified as hpbtential agricultural land.
Unfortunately, 70% of the population is to be foundhese 30% productive landscapes.
Unfortunately, the distribution of biodiversity amdsociated protected areas including
key water towers (e.g. Mt Elgon, Mt Kenya, Aberdarglau Forest Complex) and other
water catchments is to be found within the 30% lgtential land. This presents a major
conflict between biodiversity conservation, foodguction and settlement as all compete
for the limited land and land based resources.

Population increase mean that private land is nabdisided to indivisible parcels,
population density outstrips the ability of land noeet people needs, biodiversity on
private land is near gone and pressure on exigiiotected areas is at a record high.
Also, due to high population growth in the denspbpulated regions of the country,
there has been a noticeable rural-rural migratmrthie Arid and Semi-Arid Lands
(ASAL) areas. Unfortunately, when people migratytimove with their cultures, beliefs
and ways of life. That is why the agricultural coommties moved with their agricultural
practices into arid and semi-arid areas leadingidgb levels of degradation. The hunters
and gatherers and those growing indigenous crogsNgllet and Sorghum) switched to
sedentary lifestyles and growing of improved mairaps that are not compatible with
their new habitats. To plant enough maize for thputation large areas of bushland are
converted into cultivated fields. This affects #heosystems of these regions rendering
them more vulnerable to disasters like droughte@mdronmental degradation

Expansion of agriculture

Agriculture and livestock production remain the maources of livelihood for the
majority of Kenyans, thus average land holding noeal household had dropped to less
than 1/5 hectare. Agricultural expansion has leagktious land degradation and massive
soil erosion driven by poor farming methods. Cragds are on the decline, rivers, dams,
lakes and, the Indian Ocean are experiencing seseddmentation. Most of the
agrochemicals find their way into water bodies, stag serious pollution and
eutrophication. The Lake Naivasha is a case intpdue to extensive flower farming
around it.
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In the dry lands, irrigation is expanding with lgttinvestment in optimal water use.
Inappropriate crops especially require large-st¢atel conversion to make up for low
harvests. Chemical overload especially in high cagpural potential areas causing
unacceptable loss of pollinators (e.g. bees) ahdrdiiodiversity including soil enriching
microbes. Poor livestock husbandry marred by owekstg and overgrazing are
exacerbating the land degradation problem. Theaspog farming comes along with
expansion of human settlement.

Agriculture is the main stay to Kenya's economy aodtributes over one-third of the
country's Gross Domestic Product (GPD). It alsopap most of Kenya's exports, the
most important being coffee, tea, pyrethrum, sigal horticultural products. Other cash
crops include cotton and sugar-cane. Kenya isdhgest producer of quality tea in the
entire African continent. Of the total agricultutahd area of 57.6 million hectares, only
9.4 million hectares is high to medium potentialdgd DRSRS, 2008; Africover, 2000)
accounting for about 17 per cent of the total lareh. Of the 9.4 million hectares of high
to medium potential land, 2.8 million ha is croglan
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Figure 18 Percentage of land under agriculture froml970-2010
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Map of Kenya's cropland and graphics ( tablesrtsharaphs, photos)
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Agriculture and biodiversity: Kenya increasing ptgilon continues to exert
considerable pressure on land. It is estimated4B8&t of Kenya’s land area is under a
form of agricultural production. The rate of comrsien from natural and natural is very
high and is in line with the rate of populationnease.

Direct Drivers of change include: poor farming noeth that lead to massive soil erosion
leading to loss of crop yields, sedimentation wers and ultimately lakes and the Indian
ocean; inappropriate crops especially in the dngsawhere crops are not grown based on
land capability resulting the large areas of ndtioabitat being converted to crop fields to
make up for low harvests; poor livestock husbandrgrred by overstocking and
overgrazing exacerbating the soil erosion problein@mical overload especially in high
agricultural potential areas causing unacceptaids of pollinators (e.g. bees) and other
biodiversity including soil enriching microbes; beémergy crops which take up large
areas of natural habitat outright replacing wilkelifhabitats in community lands and
causing serious impacts associated with climatagdaWVhere water exists especially in
dry lands irrigation is thought of as a follow bamhtion to produce food.

These problems can be linked to indirect driveeg thclude: high population increase
that outstrip the ability of the land to provideoegh food; lack of agricultural spatial
land use plan leading to land uses not based oou#tgral capability; poverty resulting
to low capital investment in sustainable productitechnologies; poor policy
implementation resulting from weak institutions sad by insufficient political will to
prioritise resources allocation to sustainable fpomtiuction.

The impacts arising from this insufficient recogmt of sustainable production systems
include: Loss of wildlife habitat and associatedremmic gains; food insecurity causing
hunger and famines that overstretch the economypmadision of other services as
government has to provide food relief to the masgesse daily income is less than a
dollar; soil infertility that leads to low farm yas for food and pasture leading to serious
loss of livestock and wildlife at times of drouglAdso, soil biodiversity including micro-
organisms that should enhance fertility and polbrathat should boos production are
lost due to over use of chemicals. Due to soil iergsmnost of the chemicals find their
way in Lakes and the Indian ocean causing seriotr®ghication which serious affect
fresh water and marine biodiversity. The Lake Nsihais a case in point where flower
farming and agricultural activities are causingwslecological death of the lake. There
must be a major policy shift, institutional capgclhuilding, agricultural extension
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services and sound water use and planning foatiag if the twin objectives for meeting
the needs of people and biodiversity are to beeaeli.

Overexploitation of biological resources

Poaching and uncontrolled harvesting are major ritribrs to the decline of
biodiversity. The seriousness of poaching is weaibwn, especially in relation to
elephants and rhino. Poaching for meat and trophes been responsible for the
precipitous declines in several other species dherlast 30-40 years. According to
DRSRS estimates, the biggest declines were regtsty the Hunter's hartebeest or
hirola (Beatragus hunteri) with numbers dropping7l@$o over the 1970s-1980s. Lesser
kudu declined 71% over the same period. The [a84@2nd 1990s ushered in an era of
heavy declines in Grevy’s zebra (Equus grevyi)74%4), followed by kongoni at 68%
and topi (Damaliscus lunatus), at 65%. Less wetudwented is the illegal harvesting of
plant species such as the African Sandalwood =gr(s lanceolata), exploited for its
essential oils used in perfumes.

Climate change

Climate change is another major challenge to spexi€ biodiversity in general. The full
unravelling of climate change, expected to invaotwere rainfall over much of eastern
Africa, could lead to improved conditions for crogitivation and enhance pressure from
land use change. Most climate projections indita& on average, annual temperature is
likely rise 1- 4°C by the end of the century willetcountry is likely to become wetter in
both rainy seasons. Rainfall is projected to ineeeaspecially in northern and western
Kenya. Consequently flood and drought events &edylito increase in both frequency
and severity. Species that have long reproductyetes would have particularly critical
adaptation needs. Climate change also makes wilgipulations prone to new diseases.

Invasive alien species

A number of species have recently emerged ascphatly serious threats. The tick berry
(Lantana camara) has already invaded a numberrk$ pacluding Nairobi and Oldonyo
national parks. It forms dense, bushy undergrowét inhibits the growth of the natural
vegetation. The Velvet mesquite (Prosopis julifjprevhile not yet recorded in any
protected areas, is already a serious problemtieenglant species in several parts of the
country. The same is true of Mauritius thorn (Ciee&a decapelata) and several other
plant species. Aquatic and wetland biodiversityseriously compromised by alien
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invasives. Notable among these is the water hyadigichhornia crassipes), that has
been described as the world's worst aquatic wedwe Red water fern (Azolla
filiculoides) has already been described as ramipathie wetlands of Amboseli.

A number of naturally occurring pathogens and pgasan become a vexing problem
as wildlife and people come into closer contacisas already been cited in the case of
primates. For example, a tuberculosis outbreakregasrted in a group of olive baboons
(Papio anubis) that frequented a slaughterhousg@dum

2.6.1.1Alien/invasive animals

Coypu rat (Myocastor coypus); Speckled mouseb@blius striatus); Ring-necked
pheasant (Phasianus colchicus); Mute swan (Cygrlas); Chaffinch (Fringilla
coelebs); House finch (Carpodacus mexicanus); Cammdian myna (Acridotheres
tristis); Rose-ringed (ring-necked) parakeet (Bsitla krameri); Common (european)
starling (Sturnus vulgaris); Rock dove (feral mige (Columba livia); Beautiful fruit
dove (Ptilinopus pulchellus); Black-chinned frudove (Ptilinopus leclancheri);
Coroneted fruit dove (Ptilinopus coronulatus); Maa fruit dove (Ptilinopus
roseicapilla); Pink-spotted fruit dove (Ptilinopyserlatus); Wompoo fruit dove
(Ptilinopus magnificus); Speckled mousebird (Cslstriatus); House crow (Corvus
splendens); Red-billed quelea (Quelea quelea);-HRaded agama lizard (Agama
agama); Brother's island tuatara lizard (Sphenogmheri); Orange-throated whiptail
lizard (Aspidoscelis hyperythra beldingi); Rainbokopje skink (Lampropholis
delicata,); Brown tree snake (Boiga irregulariRed diamond rattlesnake (Crotalus
exsul); Burmese star tortoise (Geochelone plag)not

2.6.1.2Alien/invasive plants

Mathenge (velvet mesquite) (Prosopis juliflora)ckberry (Lantana camara); Nile
cabbage (Pistia stratiotes); Yellow oleander (Eftia peruviana); Crown of thorns
(Acanthaster planci); Mauritius thorn (Caesalpidiecapelata); Jimsonweed (Datura
stramoniun); Yellow bells (Tecoma stans); Mexipappy (Argemone mexicana); Long
spine cactus (Opuntia exaltata); Sweet pricklyr pé@puntia ficus- indica); Drooping
prickly pear (Opuntia vulgaris); Water hyacinth Eighhornia crassipes).
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3 IMPACTS AND TRENDS IN ECOSYSTEMS AND SPECIES
TRENDS IN ECOSYSTEMS

The extensive network of protected areas gazetathtional parks and reserves offer a
greater opportunity for Kenya'’s biodiversity conssron. Details are available from the
following websites. www.kws.org (conservation, pafl parks and reserves)
http://www.kws.org/research/priority_ecosystemslHu@search on priority ecosystems)
www.kenyaforestservice.org(ForestConservancies
tp://www.kenyaforestservice.org/index.php?optiommceontent&view=category&id=98
&ltemid=571) Biodiversity Research and Collections
http://www.museums.or.ke/content/blogcategory/44/83

Kenya Atlas of our changing environment

(http://www.unep.org/ecosystemmanagement/Publicatfublication/tabid/439/languag
e/en-US/Default.aspx?BookiD=4014)

Endangered ecosystems

Mara National Reserve, Mara Conservancy, Sianayakai Olare Orok Lemek, Ol
Pieyei, Loita hills, plains and forest, Suswa, Nguan, Maji Moto, Ol Choro Orua, Ol
Gulului/ Lolorashi Group Ranch, Mbirikani Group i, Kuku A and B Group
Ranches, Selengei Group Ranch, Ol Gulului Trusdl.&mana Group Ranch, Rombo
Group Ranch, West Chyulu National Park,Mashuru, rdtéi National park, Athi-
Kitengela & Kaputei Plains, Machakos ranches, Lalkkuru N.P and its catchment,
Mau Forest Complex, Soysambu Ranch, Marula Ranetke LElementaita and its
catchment and its basin, Soysambu Ranch, Marutahydburru Forest, Sibiloi National
Park, Kerio valley, Lake Turkana, Mt. Kulal, Loimtalls, Mt. Nyiro, Central and
Southern Islands National Parks, Nairobi Ranch,ifipWitu forest, Tana Primate
National Primate Reserve, Lango la Simba RanchikBlgalim Ranch.

Areas of environmental significance: Baringo Ecoésys Boni-Dodori -Kiunga
Ecosystem, Malindi- Watamu Ecosystem, Mt. Elgondystem, Mt. Kenya Ecosystem,
Marsabit Ecosystem, Lake Naivasha Ecosystem, Aber8@osystem Ranges, Tsavo
Ecosystem, Shimba Hills Ecosystem.

48



KENYA 5™ NATIONAL REPORT

3.1 Water towers of national importance

Mt. Kenya Ecosystem, Aberdares Ecosystem, Mt. Eldgmosystem, Mau Forest
Complex Ecosystem, Cherangany Forests, Shimba Hitsystem, Chyulu Hills, Taita
Hills, Marsabit Forest, Kibwezi Forest, Ngong Fdydsarura Forest, Mathews Range,
Mua Hills, Loita Hills, Kakamega Forest National &eeve, Bonjoge Forest, Ol Donyo
Sabuk National Park, Ndundori Hills

Savanna grasslands, shrub/bushlands and woodlands

These dominate the arid and semi arid parts of Kemd represent the last frontier for
agricultural expansion. Land sub-division, inappraje land uses and, increased rural
settlement are the main threats. These are madsevgrover harvesting of trees for fuel
wood and timber, planting of inappropriate cropsgerstocking and overgrazing and,
encroachment on wildlife corridors. T A rising laddmand for bio-energy production is
emerging as another major threat (e.g. proposakhéestablishment of Jatropha
plantations in the Tana Delta). The critical thset this biome type /ecosystems are
summarised below.

Status Key drivers and threats

A dynamic ecological mosaic that cove Subdivision and fencing
approximately 80% of the country; Urban and peri-urban expansion
The last bastions of the big aggregations Unsustainable grazing practices
charismatic large mammals globally; and conversion to rainfed and
Major attraction of international touris irrigated agriculture

and wilderness explorers; Resource conflicts

Rapidly being lost and degraded throu Human-wildlife conflict
fragmentation and unsustainable grazing Poaching for trophies, bushmeat
Large-scale wildlife movements quick Loss of keystone species
diminishing through loss of migratof Blockage of dry season wildlife
corridors; and livestock refuges

Human settlement and infrastructy Poor planning of water points
spreading rapidly, including significa Poor management of catchment
influx of farming communities; areas and upstream water over-
Dryland and irrigated cultivatio abstraction

expanding; Climate change

Modern pastoralism rapidly replacir

traditional practices
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The outcome of threats to savanna habitats is Igldéustrated all over Kenya. For
example, the Nairobi City has now engulfed Nairblaitional Park effectively blocking
the southern-bound wildlife migration through theahiAKapiti plains. The famed
elephant corridor between Mt Kenya and Aberdares &ao been completely lost, a
scenario that is imminent in Amboseli and Mara gstsms. Poor production methods
lead to unprecedented land degradation and salaravhich, coupled with the effects
of climate change, has exacerbated the problem ngaki a challenge for local
communities to utilise land sustainably. There iidel appreciation of nature values
beyond tourism mainly due to lack of or insuffidigrolitical will.

In some places the pressure from unplanned touisnstarting to be felt. The
compression of elephants, intensifying human-w#dlconflicts, overexploitation of
water resources and increasingly frequent drouglaicerbates the impacts of these
threats, a trend that is expected worsen with ¢knthange. The status and trends of
IBAs provides a clear illustration of the highly mhmic nature of Kenya’s habitats
(Figure 2).
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Figure 19 Annual trends of the state of bushland,esmi-arid and arid IBAs from 2006 to 2010

Montane, dry and coastal forests

It is estimated that Kenya has about 3.5 millionofidorests (indigenous forests, open
woodlands, and plantations) and an additional 2diion ha of “bush-land”. Most
highland moist forest occur between ¢.1,500m af8@n on Mt Kenya, the Aberdares,
Mau, Mt Elgon and Cheranganis, with typical treeedes belonging to the genera
Podocarpus, Olea, Juniperus and Newtonia. Kakarfregast, comprising only about
0.1% of Kenya’s land area, is a relic of a previpusiore widespread easternmost
extension of the Guineo-Congolean rainforests. Aderby north and south Nandi forests
represent a transition to montane forest type. @bésrests occur in small patches re
characteristic of the Zanzibar-Inhambane vegetatimsaic, with characteristic trees
being Cynometra, Afzelia, Brachylaena and Braclgate
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Kenya loses about 54,000 hectares of forest annttatbugh deforestation, degradation
and, land use change. Key drivers include: encroaal, overharvesting of commercial

timber species (e.g. Camphor in Mt Kenya); illegajging (e.g. Cedar), overgrazing,

human induced forest fires and, climate changee®pvs an indirect driver, coupled by

limited well-being options that has led to increhsharcoal burning and unsustainable
fuel wood extraction. An under-performing plantatisubsector has contributed to

increased pressure on the indigenous forest e3tagewetter montane forests represent
the greatest percentage of total area lost of aogystem in Kenya. The montane forests
play a critical water catchment role and host a Inemof rare and unique animal species
such as bongo, and giant forest hog.

This myriad of forest conservation problems is éidkto poor policy implementation,
weak institutional frameworks, poor resource goaaoe and, low capital investment.
The combined impacts of these are clearly illusttaty the rapid loss of forest cover in
the Mau over the last few decades (Figure 3). Duatense population growth between
the 1960s and 1990s, large areas of indigenousstfdrave been cleared for tree
plantations around Mount Kenya. Extensive illegajding of valuable species, charcoal
production, growing of Cannabis and, unauthorizedhing further threatened ecosystem
integrity

The status and trends of forest IBAs demonstrédtesiélicate nature of Kenya’s forests,
home to a unique pool of genetic variability thatludes endemic, rare, critically
endangered, threatened or vulnerable species @~hur

Status Key drivers and threats

Highly fragmented and degraded,; Smallholder and large-scale
Only about 10% of the original covera agricultural expansion

of wet montane remains; Spread of commercial and
Even the remaining small fractic technology-intense farming
jeopardized by demand for agricultu Demand for water for agriculture and
land; domestic uses

Contain an unusually high proportion Push for exotic timber species and
endemic species of plants and other ta plantations of

Source of irreplaceable ecosysts lllegal logging, charcoal production,
services, in particular as the waterst firewood collection, bushmeat
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catchments; harvesting
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improvement.
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Moorland and Afroalpine

The mountain tops have a limited but unique equaltafro-alpine zone, with the plants
that decrease in size and density as conditionsdget and colder with increasing
altitude. Open tussock grasslands and sedges tbr@zacthe highest elevations of the
Aberdares and Mt. Kenya, continuing right up to shewline in the latter case. They lie
above the subalpine zone characterized by Hagétagenhia abyssinica) woodland and
bamboo (Arundinaria alpina) and bamboo-forest andaits.

Mt Kenya also contains rapidly receding remnantigid and glacial tarns (small lakes)
of varying sizes. Plants that grow in these coodgiare specially adapted for survival,
the most spectacular of which are the dense leafsdttes such as Lobelias and
Senecios, notably the Giant groundsel - only foondthe mountains of East Africa.

These are important habitat for specialized plat @nimal forms, maintenance of water
catchment and climate regulation processes. Thelambcontains a variety of unique

small mammal subspecies such as the Mount Kenyasenshrew, rock hyrax hyrax

(Procavia johnstoni mackinderi), groove-toothed (&itomys orestes orestes)and,
common duiker.Several bird species also live inAfre-alpine zone, including sunbirds,

alpine chats, starlings and several raptors.

Status Key drivers and threats

Covers only about 1.2 % of total land area, gehe Global warming
above 3,000 m asl;

Largely intact due to inaccessibility and non-duiiity
for human habitation;

Mount Kenya ice sheet and glaciers on the dectime
largest glacier had decreased by 90% between
1930s and 2010.

3.4

Inland waters, rivers and wetlands

Inland waters and wetlands contain unique and higlplecialized species, and some

provide the last refuge for rare and threatenedispeAccording to various State of the

Environment reports, Kenya'’s freshwater resourgesuding rivers, lakes and swamps,

are estimated at 20.2 billion cubic meters distaduwithin six drainage basins namely

Lake Victoria, the Tana, Athi, Ewaso Ng'iro norteyvaso Ngiro south and northern rift

valley.Many provide a wide variety of products aedvironmental services and are
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breeding grounds for fish and birds. They consittital stepping stones along the route
for thousands of migratory birds. The also contebimmensely to livestock production
and biodiversity conservation. The rivers provide basis for generation of hydroelectric
power (HEP). These are under pressure from a yaoiesources especially by water
extraction and transfer, agrochemical runoff, indak and domestic pollution, and,
ultimately, eutrophication invasive aquatic weetlse pressures emanate from the fact
that wetlands collectively rank as one of the earthost productive ecosystems
(Kansiime et. al 2007). They provide a range ofsgstem services and goods.

Status Key drivers and threats
Freshwater and saline ecosystems cover 4 Changes in weather patterns and
8% of the surface area; seasonal flow regimes

Rainfall increasingly unpredictable; Reduced inflow into, rivers,
Surface flow highly erratic and seasonal lakes and swamps

River discharge and lake levels declining Reduced river recharge

Wetland vegetation and soil moisture rapi Loss of riparian vegetation and
declining; frequent/prolonged droughts
High social, environmental and econon Conversion of wetlands to
costs of aquatic weeds associated with po agricultural and pasture uses
generation, tourism, clean drinking wat Invasive species

transportation and biological diversity.

Wetlands occupy 3-4% of Kenya’'s land area (Repubfi&enya, 2002-2008). Kenya
became a signatory to Ramsar Convention in 199haadince designated five wetlands
as of international importance, covering an are4,018 km2.Categories of Wetlands in
Kenya include:

Riverine wetlands: this form along the course afiver upstream of its delta. Such
wetlands can be found in Tana, Nyando, Mwea-Tabhack Turkwel (Crafter, Njuguna
and Howard, 1992).

Lacustrine wetlands:these wetlands whose sourogatér is a lake, whether fresh or
saline, permanent or seasonal and whose topograpbation is lake basin. Examples
include crater lakes such as Simbi and Chala, treatCRIift Valley lakes and lake
Victoria (Crafter, Njuguna and Howard, 1992).

Estuarine wetlands: these are usually at the mooiths/ers where the source of the
moisture is likely to be partly oceanic and paftigsh water. The Kenyan coast has a
number of estuaries that came into existence dugaognt geological time; examples are
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at Mombasa, Shimo la Tewa, Kilifi, Turtle bay amdwnd Islands of Lamu, Manda and
Pate (Crafter, Njuguna and Howard, 1992).

Marine wetlands: found on open coastlines whereaditean is usually the significant
source of water and the topography is that of luges either an erosional or depositional
shoreline occurs (Crafter, Njuguna and Howard, 1992

Man made wetlands: these owe their existence taahuaativity that greatly changes the
topography to create a permanent seasonal bodwtef wl' hey include dams such as the
Sasumua, Masinga, Kamburu, Gitaru and Turkwell ff€ra Njuguna and Howard,
1992).

Lake Victoria, the second largest fresh water lakine world in terms of surface area, is
the world’s most productive freshwater fishery, thoSD 600 million a year. In the
50s, over 28 genera and around 350 species of diskvhich more than 300 were
haplochromine cichlids, had been recorded fromLthlee. It has been estimated that 200
species in the Lake have been driven extinct lprge a result of Nile Perch predation.
The fisher folks have reduced the number of largsted gill-nets and shifted to hooks
(especially small ones) that increased by 15.69%2042 while gillnets of 5 inches
increased by 26% with gillnets less than 5 incheseasing by 17.5% for the same
period.

Pressure on Lake Victoria fisheries has led todiwminance of the invasive Nile perch.
During the Pre-Nile perch period (1960s to earlg)38@he lake had annual fish catches
below 100,000 tones. During the Nile perch peakd(d®80s to early 1990s), fishing
increased to over 600,000 tones annually. DurirmgRhe-Nile perch boom (post 2000)
with Dagaa dominating in landings — total catchragpnated 1 million tonnes annually.

Figure 21 Fishing trends in Lake Victoria (SourcesKMFRI and LVFO)

57



KENYA 5™ NATIONAL REPORT

1200 A

W Tilapias
O Others
1000 1 @@ Nile perch
B Haplochromines
,g goo 4 B Dagaa
-
X 2
A 600 - L.
4 .
g -
5 400 - '
:—
200 -
O B e e s e e e e e e T rrrrrrrrrrrrrrrrrrr T Tr T TrrTrT
eI T\ N (- ST R < B RS . ~H <R S I S
O A A\ > & Y] ) ) ) Q %
IR A A A - - S S S
Years
1500 15000
=} =}
b= =
- i -
x X
2]
£ 8
= ’ 2
£33 A H Y—
5 500 | X/ - 5000 ©
S 2
2 '1 z
) _’_/;“_1_ A./H\A
A - =
N | | 1 | | n
v v

2000 2002 2004 2006 2008 2010

Wetland loss is best exemplified by the Yala swdnginage has been ongoing since the
mid-1960s, with a significant portion of the swamptiginal 17,500 ha having now been
converted to crop land. The pressures, impactdandfits are summarized below.
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Expansion of agricultural intp Reclamation and draining of wetlands e.g Yjala
wetland areas Swamp and Tana Delta

Agrochemical pollution
Urbanization and expansion pf Encroachment on wetlands e.g Lake Ol Bolosat
human settlements in wetlands Degradation of Nairobi river basin

Declining water levels
Increased water abstraction
Loss of wildlife habitat

Deforestation of major water Hydrological changes in Lake Victorig,

catchment areas- Mau Forest Naivasha and Nakuru

Complex, Mt Elgon Mt Kenya Loss of resources, increased poverty and

and Cherenganyi Hills unsustainable development

Pollution consisting of Water pollution

industrial and domestic High nutrient loading resulting in dense

effluent into wetlands colonies of Hyacinth e.g. Nairobi Dam and
algal bloom in Yala Swamp

Overgrazing Soil erosion siltation and sedimentaiog. in
lake Baringo

Invasive species e.g. Nile perch Threat to indigenous species

and water Hyacinth Hyacinth stifles wetlands making fishing
difficult

Overexploitation of wetland Decline in biodiversity

goods Increased extinctions

Over abstraction of ground and Drying wetlands

surface water

Climate change variability Changes in weather pastesuch as decreasged

rainfall levels, coral bleaching, threats |to
wetland species
Hydropower development Reduced peak flows

Socio-economic and Ecological benefits

Provisioning
Food Production of fish and grains
Fresh water Storage and retention of water for cbime
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industrial and agricultural use

Fiber and fuel

Source of fuel wood, logs and fodder

Biochemical

Used to extract medicinal products

Genetic Material

Used as ornamental species, antesgedor
resistance plant pathogens

Regulating

Climate regulation

Source of sink for green houaseg, influencg
local and regional temperature, precipitation
other climate process

v

and

Water regulation

Regulates ground water dischangkrecharge

Water purification and

water treatment

Retention recover and removal of exc
nutrients and other pollutants

2SS

Erosion regulation

Retention of soils and sediments

Natural hazarg Flood control and storm protection
regulation

Pollination Provides a good habitat for pollinators
Supporting

Soil Formation

Sediment retention and accumulatiborganic
matter

Nutrient Cycling

Storage, recycling, processing acduisition of
nutrients

S

Cultural

Spiritual and Source of inspiration. Many religions attach

inspirational spiritual values to aspects of water ecosysten

Recreational Opportunities for recreational aateit

Aesthetic Many people find beauty or aesthetic @alu
aspects of wetland ecosystems

Educational Provide opportunities for formal andormal

training

3.5

Coastal and Marine Ecosystems

With a coastline 600 km long, beaches, mangroveastal wetlands, sea grass beds,
lagoons and, coral reefs account for a large ptapoof the species in Kenya. The
pelagic marine zone of the open ocean covers alomesthird of Kenya's territorial area.
The coastal belt varies between 4km in the sou#t®kmn in the north, generally under 50
meters altitude. Recent reef limestone overlaicGdyds and clays dominate the coastal
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plain to the south while deposits of sand, silt atay form the prominent dunes further
north. The geological shifting of the Tana riveruttoforms another dominant feature in
the north.

Kenya’'s coastline extends about 600 km along tladraet, from Somalia’s border at
Ishakani in the north (Longitude 1° 41’ S), to Tan@n’s border at Vanga in the south
(Longitude 4° 40’ S)

Kenya’s coastal ecosystems occupy the westernmityref the tropical Indo-Pacific
biogeographic region, and have also recently b&essified as part of the Coral Coast of
the East African Marine Ecoregion (WWF, 2005). Témosystems include mangrove
swamps, coral reefs, seagrass beds, rocky shatasyies, beaches, mudflats, sand dunes
and terrestrial habitats, and are closely intedthkFigure 2.1).The distribution of
ecosystems along the coastline is influenced bystabageology, hydrology,
oceanography, and the characteristics of the cemt#h shelf. Sandysoils and a relatively
dry climate have produced a mosaic of coastal-f@ed bushland vegetation at the
coast. The hills from south of the Shimba HillsMalindi block the flow of major rivers
to the South Coast, enabling the development airgirtuous fringing coral reef, rocky
cliffs, white sandy beaches and small mangroveksremd estuaries. The coast north of
Malindi is a wide, flat sandy plain carrying Kengawo largest rivers to the coast. The
sediment plumes from these rivers provide predonipasoft-substrate habitats, open
sandy beaches and river deltas.

3.5.1.IKENYA: State of the Coast Report 2008

The interactions between the north-flowing Eastig&in Coastal Current (EACC) and
seasonally south-flowing Somali Current (SC) createmperature gradient of warm to
cool from south to north. This affects the produityi of pelagic ecosystems, resulting in
lower development of coral reefs in the cooler,rieat-rich waters of the north, and
extensive mangrove, seagrass and suspension-femaimgunities towards the south.

These richly biodiverse coastal habitats providécat socio-economic and ecological

services, such as protection from storm surgesf@oai wood, fuel, and livelihoods for

local communities. Economic activities along thestorange from manufacturing (e.qg.
salt industries), service provision (e.g. touristrgnsportation, fishing (both artisanal and
commercial), agriculture and a range of cottageisiries. All are based on the coastal
region’s rich natural resources.
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3.5.1.Xoral reefs

Coral reefs are the ocean's richest ecosystenrnmstef biodiversity and productivity.
They are incredibly diverse, very productive andthe same time extremely fragile.
Coral reefs are critically important for the maimaece of biodiversity and the ecosystem
services they provide. They support an incrediblergity of fish from small herbivorous
fish to large predatory fish. Algae, soft coralpsges and invertebrates create the base of
this web. Alongside reef fish is an equally diveeseay of marine crustaceans, reptiles
and mammals. All these depend on the reef for féwadbitat and protection and their
balanced relationships keep marine ecosystemssaiard abundant with life.

Coral reef fish and other marine life have beemimary source of protein for as long as
people have lived along the coast. From small seatesanal fisheries to major
commercial fleets, harvesting of marine life is ajon economic force in all of the
world’s oceans. Local fisheries, such as lobstames crab, snapper and grouper, all

62



KENYA 5™ NATIONAL REPORT

directly rely on the reef for spawning and habi@ther fisheries, such as tuna, dolphin
and other pelagic species, rely on the reef indirethrough the bait fish that they
consume.

Coral reefs often form the backbone of local ecoiesmrourists coming to dive need not
only dive boats and guides, but also restaurante]siand commercial and entertainment
facilities. In many cases, tourism asociated wikfs has expanded to transform the
entire economy of a region. This of course has Ipo#itive and negative consequences
for both the marine environment and the communiiieglved. For example, an
unmonitored number of tourists may result in enwinental problems such as coral
damage, pollution and inadequate waste treatment.

Reefs play an important role in protecting the shoe from storms and surge water.
They help stabilize mangroves and seagrass bedsh wan easily be uprooted by large
waves and currents. Erosion prevention is partibuianportant in coastal areas where
much of the shore is lined with residential homed eommercial buildings. Also, most
corals and sponges are filter feeders, which m#aatsthey consume particulate matter
suspended in the water column. This contributesnioanced quality and clarity of our
near shore waters.

Today coral reefs, perhaps more than other mayisiesis, are suffering from numerous
pressures. As a result, many have succumbed asduing ecosystems. Nutrients and
industrial pollution, shoreline alterations, disemasf corals and other important groups of
organisms, and over-extraction of fish, invertebsaand even the limestone rock itself,
have all contributed to the demise of about oneltbf the world's reefs. More recently,
climate change, notably a rise in sea temperatinehahas led to coral bleaching and
then death of component corals, has added to thessimposed on this ecosystem. In
future, ocean acidification, sea level rise andeased storms will add further stress.
Many of these factors interact, making the precesponses of reefs to these changes
very complex.
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Sea grass

Along the Kenyan coastline, twelve seagrass spdwwe been documented (Isaac &
Isaac, 1968; Ochieng & Erftemeijer, 2003). Thegecgs include Halodule wrightii,
Haloduleuninervis, Halodule minor, Halophila ovali4alophila stipulacea, Cymodocea
rotundata, Cymodocea serrulata, Thalassia hempridalassodendron cilatum, Enhalus
acoroides, Zostera capensis, and Syringodium febeth. These species are widely
distributed along the Kenyan coastline and moghef occur in mixed meadows with
Thalassodendron cilatum forming large monospedcif@adows in several areas. These
species of seagrasses occur in a succession re@gtmemall species such as Halodule
spp. and Halophila spp. being pioneer species lantatger seagrasses such as Thalassia
sp., Thalassodendron sp. and Enhalus acoroidesinigrthe more dominant climax
communities. Although the species diversity is knpwhe acreage of seagrasses along
the Kenyan coastline is yet to be estimated thraugpping.

Coastal and marine resources provide dominant alatesources supporting the
livelihoods of coastal communities. They also pdevicritical, irreplaceable and
undervalued ecosystem services, particularly tiseeption of the coastline from storms
and nutrient cycling. Marine biodiversity faceswmber of threats ranging from a rapidly
growing coastal human population, overfishing axtlaetion of other resources (Obura,
2001).
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Status

Key drivers and threats
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Kenya’'s mangroves are overexploited for wood prteland converted to salt-panning,
agriculture, and other land uses. Some estimatggestithat about half of the mangroves
have been lost over the past 50 years. Satellisgeis show rapid loss of mangroves
between Ngomeni and Karawa between 2002 and 2@8\yarrows, Figure 8).
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Figure 22 Ngomeni disappearing Mangroves between ges 2002 to 2008 (Source: Kenya Atlas of our
Changing Environment

Urban Ecosystems

Nairobi National Park is an island: Human populatia Nairobi has increased very
rapidly from surpassing one million in the 1980sp tmillion in the 1990s and now
approaching three million residents in 2013. Thghtlipurple of the intense urban
settlement can be seen steadily growing betweef a8d 2005. The Southern migration
corridor is completely blocked due to developmemt€itengela. Wild-beast migration is
near halt and Lions, Cheaters and other wildlife wa longer roam into the increasingly

densely populated landscape. Human wildlife cotslitave intensified to the detriment
of wildlife especially Lions.

The plan to expand Nairobi City area to include NgjoKajiado and Mavoko will ensure
that Nairobi National park is completely engulfeddettiements. Therefore, the future of
Nairobi National Park as currently set up is uraartThere is urgent need to survey and
gazette the wildlife migration corridor that wilteate a permanent link between Nairobi
National Park and the Amboseli National Park. Tlaa po include Mavoko municipality
within which a new Konza resort city will be buill exacerbate the Nairobi National
Park problem. Even without the implementation o tNairobi city expansion plan,
developments in Kitengela and Mavoko within theiAgapiti Plains are fast expanding
and replacing invaluable wildlife habitats withtehents.
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TRENDS IN SPECIES

Renowned worldwide, an increasingly large numbeKeiiya's species are threatened
most especially due to poaching for meat and teghtompetition with livestock, and
rangeland degradation. The spectacular large marpomllations are in rapid decline,
chief among them being the elephant, lion, blackahGrevy’s zebra, cheetah, leopard
and hirola. The same is true for several marineispesuch as the dugong, green sea
turtle, hawksbill turtle.

The Department of Resource Surveys and Remote rf8eifBRSRS) has conducted
ecological monitoring of wildlife and livestock palations in the Kenya rangelands
using standard counting techniques since the mi®4.9The regular surveys provide a
rich source of information for assessing trends #mel status of populations. Most
populations have fallen steadily by since the 19¥Bsn monitoring began (Grunblatt et
al. 1996; Ottichilo et al. 2000). The losses in 19¥0s through 1980s stood at 48%, in
the 1990s at 23% and the 2000s at 11%. These mm@aized in the figure below.

The heaviest declines during the 1970s-1980s weeerged in Hunter's hartebeest
(77%), elephant (72%), lesser kudu (71%) and watd1§70%) populations. The other
species that declined steeply were gerenuk (68%yx @67%), warthog (64%),
Thompson's gazelle (59%), impala (59%), Grant's efjaz (57%), kongoni (54%),
Grevy’s zebra (54%), buffalo (52%) and giraffe (50%here were moderate declines in
topi (27%), wildebeest (25%) and Burchell's zeb®&c) populations.

The period 1990s — 2000s registered heavy decimé&arevy’'s zebra (74%), kongoni
(68%), topi (65%), eland (62%), and oryx (49%), &hell's zebra (43%), Hunter’s
hartebeest (41%), giraffe (39%) and impala (38%utations, There were moderate
declines in Grant’s gazelle (29%), warthog (28%]}enlauck (16%), lesser kudu (16%)
and buffalo (1%). There were increases in elepl{a#i), gerenuk (3%), wildebeest
(16%) and Thompson’s gazelle (38%). Populationsiwiprotected areas have shown a
similar loss over the same period (Western et @92, declining by more than 40% in
some cases (Figure 10).
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Figure 9: Wildlife trends in the Kenya rangelandsetween 1970s and
2000s
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Figure 10: Wildlife trends in parks (1977 — 1997)

The declines have been attributed to land use @sandrought, poaching, diseases,
habitat degradation and competition for resourceatdr and forage). The heaviest
declines occurred in forest, woodlands, and wetam in cropland landscapes (Figure
11).
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Figure 23 Wildlife and livestock trends (1990s — ZiDs) in relation to biomes

The trends of a few selected species are presbeted:

Trend in Elephant numbers (1973-2010)
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Trend in Roan antelope numbers (1980-2011)
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4 VALUING BIODIVERSITY

COMMUNITY CONSERVANCIES: Habitat-level responses: the
evolution of community conservancies

Realizing that the current protected areas arepaide of adequately meeting the

biodiversity conservation goals and provide supfmlivelihoods the idea of establishing

private sanctuaries and community conservanciesghased momentum over the last

few decades. These form the lifeblood of the curfh system and represents the last
frontier for conservation in Kenya. The growth adw PA categories also marks the
maturation of the ‘parks beyond parks’ concept aggively promoted in the region since
the 1970s and further strengthened during the &0tiiversary of national parks.

In line with Vision 2030 - Kenya’s development hpumt, the Constitution and MDG 7,
a raft of new interventions have been promptedheycritical need to secure the survival
and continuity of many species (Figure 13). Migratautes/corridors are important for
connectivity of habitats for resource accessibiid enhancement of genetic diversity.
Restoration of habitats is also important for maimnhg ecosystems processes, improving
the integrity of their services, reducing humandlié conflicts and, enhancing
sustainable livelihoods

NATURAL CAPITAL AND BIODIVERSITY VALUATION

Natural capital assessment and valuation are ampttto change this systematic bias. In
Kenya and throughout the world, there are ongoiifigrts to value natural capital and

factor its value into national and local decisioakimg processes. This chapter will

present some of these efforts and, based on exgatsnmin national capital accounting

taking place elsewhere in the world, propose wagsya can secure both long-term
economic growth and societal well-being.

The concept of natural capital was adopted to esipbahe idea that ecosystems are
national assets, and that the capacity of ecosgstenprovide ecosystem services is
limited. As with other forms of capital (e.g., humand manufactured capitals), natural
capital needs to be carefully managed. Effectivénagament ensures that the flow of
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ecosystem services does not deplete the stock adystem services, and can be
maintained or enhanced over time.
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Figure 24 Integrated map of species densities andlemetry showing the movements of elephants and
wildebeests in southern Kenya rangelands

Figures 14 and 15 below show the migratory routes leabitat connectivity (corridors)
required in southern Kenya rangelands based omestednducted in the five contiguous
landscapes - Serengeti-Mara, Magadi-Natron, Ambd¥ebt Kilimanjaro, Nairobi
National Park - Athi-Kapiti and Tsavo-Mkomazi.
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4.2.1.1Challenges and opportunities

Community based wildlife conservancies are playamgincreasingly important role in
conserving biodiversity supporting an economicattyportant tourism industry and,
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reducing poverty.More than 70% of all large anirifel lives permanently or seasonally
outside the 38,000 km2 of protected. Reversingdibeine of wildlife is an issue of
national interest in view of the Vision 2030 amditito quadruple the contribution of
tourism to GDP and increase the number of toubgt65%. Recognizing the constraints
on the possibility of increase capacity inside pcteéd areas, conservation outside will be
crucial to allow further growth.

The first conservancy was established in 1992 iroll&ounty. This was followed by a
number of conservancies that were establishedeirl®#90s (Figure 16). Since then there
has been an exponential growth in conservancigg(&il7) and in 2012 the area under
conservancies equaled 9,975 km2 or 1.9% of Kenya.

[] No data
] 2000s
B 1990s

Wildlife Density (Kg / ha)
<1
1-10
10 - 100

I 100 - 1000
B >1000

Figure 25 Distribution of community conservanciesn 2010 and average wildlife density 2000-2010.
Source: DRSRS
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Evolution of the number and area of conservancigse Kenya rangelands

Conservancies differ how they benefit communitiessome cases, revenue is distributed
among those who provide services to tourists, ginalirect payment to land owners in a
form of payment for environmental service (PES)others, revenue is passed through
community representatives, with the danger of el#ipture reducing the benefit reaching
those managing the land. In others still, no dineayment is made but revenue is
invested in facilities such as schools and clitleg benefit the whole community.

CASE STUDY.

4.3.1.1POLICY LEVEL INTERVENTION - Natural Capital Accourting

Following the 2010 State of the Environment recomdations on embracing
environmental accounting, Kenya was one of the ignatories on the Communiqué on
Natural Capital Accounting at the Summit for Susadility in Africa in May 2012. Nine
other African countries signed on, and, a montar)aat the Earth Summit in Rio (WB
2012), dozens more countries from around the waqulddged to incorporate
environmental accounting into their traditional @acting practices. The Communiqué
on Natural Capital Accounting recognizes the linots$sross Domestic Product (GDP) to
measure national progress and proposes to compienweith an environment-inclusive
accounting methodology. Its adoption demonstrdtasthere is substantial political will
on multiple continents to move from a one-dimengiomeasurement of national
economic activity to a multi-dimensional measuretnannational well-being. Kenya’s
leadership in accounting for its natural capital aoly supports, but is essential to, the
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delivery of Vision 2030, the goal of which is toeate “a globally competitive and
prosperous nation with a high quality of life by320. While this development blueprint
builds on economic, social and political pillatsdoes not articulate how Kenya’s natural
capital, i.e. its forest, freshwater, wetland, $aa coastal ecosystems, supports these
pillars. For example, agriculture is expected totabute an additional KSh.80-90 billion
(or US$ 1-1.125 billion) to the GDP by 2030 (GoKDZ0.

To achieve this objective, Vision 2030 commendgesting in agricultural inputs and
processing facilities and dramatically increasihg area under agricultural production.
These strategies, however, fail to take into carsition the importance of agricultural
and non-agricultural ecosystems (e.g., drylandgsts, wetlands and lakes) in supplying
water, contributing to soil fertility, providing fage, and supporting pollination.
Sufficient evidence exists to suggest that unlessyd invests in these ecosystems —
unless it reverses their degradation (NEMA 2011agiér 3 of this Atlas) — it will be
unable to meet its agricultural objectives.The thett biodiversity is on the decline (as
shown in Chapter 4) is also of concern in lighthad Vision 2030 objective of increasing
the contribution of tourism to GDP to more than K200 billion (US$2.5 billion). To
achieve this objective, Vision 2030 commends imprgvtourism infrastructure and
touristic activities, and preserving wildlife catars (GoK 2007). The tourism industry
will not be able to grow as planned, however, i€ thAforementioned expansion of
agricultural production deprives wildlife of vitalccess to water and forage. Choosing
between growth in the agricultural and tourist sects one of the many complicated
tradeoffs that Kenya will have to manage wiselpider to achieve and maintain middle-
income status. It is important to note that soc&gpnomic and natural capitals are
interdependent and only partially interchangealBieegident’s council of Advisors on
Science and Technology 2011). Without recognizhegytrue value of natural capital to
economic and social capitals, decisions are likelgystematically favor the later forms
of capital with the consequence of undermining thiemthe long-term. While the
contribution of fisheries, forest products and Vifi&to the national economy is partially
recognized, many other contributions of naturalitedpo people’s livelihoods, health,
security, cultural heritage are not yet appreciated

4.3.1.2The afforestation of Kenya's water towers

Kenya's forests have received some attention irlabefew years with concerted efforts
to rehabilitate the five water towers, i.e. Mt KanyAberdare Range, Mau Forests
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Complex, Cherangani Hills and Mt Elgon and contigbto the 10% of forest cover
aimed by 2030.

The trigger for aggressive action against foregordstation and degradation was the
vital need for increasing water flows and qualipwihstream as these forests are the
source of a large part of all water in Kenya aneirthivers support 60% of electrical
power generation (UNEP 2009).

The good news is that by investing in its forestatural capital, downstream users will
also benefit from reduced soil erosion and sedinfeads in river water, regulated local
temperature and rainfall, increased groundwatdrangge, and reduced events of flooding
and landslides (UNEP 2010). Kenya increasing itedbcover also benefits the global
community by increasing carbonstock (Map D) andgattng climate change.The yearly
contributions of the Mau Forests Complex to agtiaa, tourism, electricity production,
urban and industrial use, erosion control, and aarkequestration among others were
estimated at KES 110 billion (US$ 1,4 billion) atite Aberdares’ ecosystem services
were evaluated at KES 59 billion yearly (US$ 740ion).

4.3.1.FCOSYSTEM VALUATION :

There have been a handful of valuations conducté¢enya. Several valuation exercises
focused on specific ecosystems. For example, atraluexercise was conducted for the
Aberdare Conservation Area in order to calculagedbsts and benefits of a nearly 400
km electrified fence (Biotope Consultancy Serviz41). The benefits derived from the
Aberdare Conservation Area include the provisiorwater for human and economic
uses, carbon storage, tourism and biodiversitysehmenefits were estimated at KSh 59.4
billion a year. The cost of building and maintagpithe fence, as well as the opportunity
costs associated with foregone logging, charcoahibg and livestock grazing were
estimated at a mere Ksh 8.8 billion. The variouspaie-Cost Ratios calculated under
different scenarios are all greater than 1, imglythe investments in the fence are
justified in conserving the Aberdare Conservatioread In the Upper Tana Basin,
implementing soil and water conservation practiceagricultural lands is expected to
substantially lower siltation of hydropower damsdaimcrease water availability
downstream. These benefits were estimated to bth\§oB-48 million but only costs 0.5
to 4.3 million, promising a ten-fold return on irsgment (ISRIC undated.

Individual ecosystem services have also been valRellination is a critical ecosystem
service provided to small-scale farmers by ferasband insects. In 2005, small-scale
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farmers in Kakamega are estimated to have madelznefit of US$3.2 million or about
40% of the 2005 annual market value from bee patiim of eight crops (beans,
cowpeas, green grams, Bambara nuts, Capsicum,desgiassion fruit and sunflower)
(Kasina et al. 2009). In Kenya, only large hortiatdl and coffee firms have initiated
beekeeping projects to mitigate against inadeqgpalienation. For the large majority of
Kenyan farmers, pollination is a non-managed putpiod that depends on the health of
surrounding ecosystems. The economic valuationtsestithis study demonstrate that it
makes economic sense to enhance pollination ssreisea way to increase agricultural
yield and produce quality.

The global community values the recreational ses/iprovided by the Maasai Mara
Ecosystem. Two ways in which this value is exprésae through wildlife rents and
what tourists are willing to pay to visit the MarBhe total wildlife rents available to
landowners in the Mara area could be as high as3FSsillion at the highest recorded
rent of US$ 50/ha/year (Norton-Griffith et al. 2008 is estimated that visitor entrance
fees to the Maasai Mara National Reserve couldrgémen estimated US$ 5.5 million
annually (Walpole & Leader-Williams, 2001) trangtgtto US$ 35/ha/year while the net
global returns to the 1.5 million wildebeests oé tMaasai Mara Ecosystem, a key
attraction to international tourists, is estimatedange between US$ 125 and 150 per
animal (Norton-Griffiths, 1996).

Economic valuations enable decision-makers to agkescosts of action versus the costs
of inaction. A study on the contribution of MontaRkerests to the Kenyan economy
(UNEP 2012), for example, demonstrates the impogasf accounting for the benefits
and costs of deforestation. In 2010, 50,000 hestaf Montane Forests were deforested.
The cash value from timber and fuelwood was es@thdab be KSh 1.362 billion. In
terms of costs, deforestation leads to changes aterwquantity and quality, most
significantly during the dry season. Low water ditgrhas direct negative consequences
on productive sectors such as irrigation agriceltnd electricity production. Poor water
quality adversely affects fisheries and increades t¢osts of treating waste water.
Deforestation also increases malaria incidencechvlgads to a rise in health care costs
and a loss in labor productivity. Eventually, ladSorest foregoes carbon income for the
government. The direct cost of deforestation of Mae Forests in 2010 was estimated at
KSh 3.652 billion. If considering the interdependes among sectors of the economy,
this cost should be revised upward to KSh. 5.8dpilin 2010. In other words, each KSh
from timber and fuelwood costs the economy KSh22-
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While valuing ecosystem services might require @altial data collection and analyses,
there is already much that can be done with exjstines. “Mapping and valuing

ecosystem services in the Ewaso Ng'iro Watersh#dR1(2011) used readily available

data such as land cover and socio-economic datected at district level to map the
distribution of key ecosystem services; estimaggrthotential supply; and establish the
existing demand for these services and associadekietvalue.

The Ewaso Ng'iro Watershed extends from humid aerdihumid agro-climatic zones

on the slopes of Mt. Kenya and the Aberdares andaikipia Plateau (upper watershed)
to the semi-arid and arid plains of Garissa, Isi@lod Marsabit districts (lower

watershed). As a result of diverse geology, préaipn and soils, the Ewaso Ng'iro

watershed is richly and diversely endowed with rataapital. Its ecosystems include:
forest, woodland, bushland and cropland in the uppatershed; and shrubland and
grassland in the lower watershed. The Ewaso Ndrineer and its tributaries, the only

permanent rivers, crisscross the upper watershddaasm the main sources of surface
water. The Merti aquifer and the Lorian Swamp aseatial during dry season for water
and grazing. In addition to these ecosystems, thtenshed is rich in biodiversity with

large number of elephants, grevy’'s zebra and Jaskadebeest; and in livestock with
herds of cattle, camels, sheep and goat.

The watershed can be classified according to hoaplpederive benefits from the
watershed’s natural capital (Map XX). Livestock guction system is the dominant land
use in the watershed, covering 82% of its areaedtind uses are: mixed crop-livestock
production (6%); mixed livestock production and diife conservation (4%); wildlife
conservation (3%); conservation forestry (3%); jpiciocbn forestry (0.6%); and irrigated
crop production (0.1%).

4.3.1.4ayment for ecosystem services

The government has also taken action and investedme natural capital (see Box Z).
However, many non-material ecosystem services, (eegulation of water flows, waste
water treatment, pollination, pest regulation) a depicted at national level. The
absence of data for some ecosystem services anlddkef consolidation of existing

ecosystem services data prevent from providingt@mel view of all aspects of natural
capital.
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This section will present well-documented examplepayment for ecosystem services.
In the first case study, water-related ecosystemvices were valued to improve
downstream water quality; in the second case sthdpjtat for wildlife is valued to
sustain wildlife-tourism in rangelands.

4.3.1.5Payment for Watershed Services in Lake Naivasha

Payment for ecosystem services in the Lake Naivagtiarshed is an excellent example
of a local initiative geared toward improving lantanagement practices, decreasing
poverty, and promoting sustainable development. Th&ral capital of the Lake
Naivasha watershed contributes hundreds of millmindollars to the national economy
through its flower exports. It also supports snsakle farming for a great number of
rural communities, supplies water to urban commesitand contributes to geothermal
electricity production.

The Lake Naivasha watershed encompasses the ldkb@amnivers and streams that drain
into it (Map CC). While most of the watershed islansmall-scale agriculture, there is
substantial upland natural forest and shrublané@rdlare patches of forest plantation and
grassland, and papyrus swamps. Intensive agrieu(tug., horticulture and floriculture
farming) are close to the lake shores. The watdrshests three national parks
(Aberdares, Hell's Gate and Longonot) and is vély m animal and plant biodiversity.
Lake Naivasha'’s international importance was recmghwhen it was designated as a
Ramsar site.

Map CC: Land use in 2006
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Ecosystems in the watershed contribute to locaplgéowell-being in many ways (e.g.,
basic needs; income from crop, fish, flowers, temri health from clean water; and
aesthetic pleasure), all of which intimately deped freshwater. The quantity and
quantity of the freshwater available in turn dependecosystem services supplied by the
watershed. Table X presents the water-related st@sy services provided by the
watershed and their beneficiaries.

Table XX: Water-related ecosystem services, benafitd beneficiaries
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Watershed Benefits Service Provided Beneficiaries
Market: Goods Water . Flower farms & other agriculture
Domestic water users
Commercial water users
Non-market: Recreational opportunities: - Tourist sector including hotels of the
recreation and Viewing, boating, scenic vistas Lake Naivasha Tourism Group and
aesthetics other tourism dependent businesses
Tourists
Indirect Flood moderation = Flower farms & other agriculture
Groundwater recharge = Domestic water users.
Sediment trapping - Commercial water users
Soil retention = Water Service Provider
Water filtration = Tourist sector including hotels of the
Lake Naivasha Tourism Group and
other tourism dependent businesses
Tourists

Source: Ellis-Jones 2007

Unfortunately the condition of the lake and its @ahed — and their ability to support
these services — has been in sharp decline (REBRJeice suggests that agricultural
practices and demographic changes in the regioa hagt negative impacts on the health
of the rivers and groundwater sources that feemliake Naivasha.

To reverse these trends, WWF Kenya and CARE Intiemsl in Kenya began
facilitating an equitablel payment for environmésgrvices scheme in Lake Nairvasha
watershed in 2006. Because of the importance afivptality to most downstream users,
the PES aimed at increasing regulation of erosiorsmall-scale agricultural land to
improve water quality in the lake.

Since the potential of regulating erosion varie®se the watershed according to the plot
topography, soil composition, land use and consgenvapractices, a hydrological
assessment was used to identify which sub-catclemeontributed the most to
downstream water quality (Map YY). To maximize thgpact of agricultural practices
on water quality, participating farmers were sadctin high-sediment-yield sub-
catchments (Map YY).

Map YY: Mean annual sediment yield (tons/ha)

1 WWF-CARE PES is purposefully equitable in that one of its objectives is explicitly to contribute to the well-being of
the ecosystem service providers.
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A cost-benefit analysis established that the benii terms of improved water quality
for downstream users would outweigh the cost ofiqgaypstream farmers to adopt
strategic interventions (establish grass strips tendces, reduce their use of fertilizers
and pesticide, and plant trees).

Over the past three years, the PES has been piatbedselected farms within upper
Turasha-Kinja and Wanjohi Water Resources Userodasons (470, 504 and 784
farms participated in the PES in the first, secamdl third year of implementation
respectively). The Lake Naivasha Growers Group (BYGFlower Business Park, Van
Der Berg Ltd, Maradju Ltd and Beauty Line contridtiv a fund that provides individual
farmerswith $17 vouchers toward agricultural inputs

At this early stage in the implementation of LakaiMasha PES project, the results are
promising. Although water quality has not noticegaiohproved in the lake yet, the PES

performance can be assessed though on-farm obsasjahich have reported increases
in vegetation cover and soil buildup behind grasps These improvements in erosion
regulation have also been accompanied with imprevesnin other ecosystem services,
such as soil fertility, forage production, and crppduction. As a result of these

synergies among ecosystem services, household esxdave increased as a result of
higher and more diversified agricultural yield. Astament to the project success in
improving livelihoods is that agricultural practecenplemented by PES participants have
been adopted voluntarily by non-participant farmers
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Similar analyses for financing watershed servigesiathe making in other watersheds.
For example, feasibility studies are being compldte establishing PES in the Sasumua
Watershed (PRESA 2012) and more generally for Gimangreen water credits in the

Upper Tana Watershed (Green Water Credits 2011).

CASE STUDY:

4.3.1.6Payment for Wildlife Habitat in the Mara Ecosystem

Kenya is endowed with exceptional biodiversity andtural heritage, as previous
chapters have highlighted. This inheritance malesahmajor international destination
for wildlife and cultural tourism.

The Maasai Mara Ecosystem (MME) is among Kenya'stnpopular and remunerative
tourist destinations. The area is renowned foalisndant and diverse assemblage of wild
ungulates, part of which is found in its varioustpcted areas (e.g. Maasai Mara
National Reserve, Tsavo National Park, Amboselidwa Park). It is also an important
Maasai area with large herds of cattle and strasiyi@al heritage. Wildlife and livestock
are sustained by the area’s savanna, bushland aadland (Map X). At the margin of
the ecosystem there is small-scale agriculture whiventier is advancing within
grassland.

Map X: Land cover in the Maasai Mara Ecosystem
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Livestock is the cornerstone of most local commasitlivelihoods and way of life.
People also benefit from cultural and wildlife tsmn and in some places from crop
production. Natural capital is also an importamtabutor to Maasais’ cultural identity
and personal social standing.

While the Maasai Mara Ecosystem also supports tiegsand agriculture, it is most
famous for the spectacular annual migration of Rioni wildebeest, zebra, and Grant’s
gazelle cross the Mara River from the Serengein®land year-round high density of
wildlife. The value of MME can be quantified in vaus ways. It is estimated that the
Maasai Mara National Reserve accounts for 13.4%esbfall international visitors to
Kenya, generating high revenues (US$ X) to botlallend national governments (WRI,
2007). It provides in the range of X,000 (directandirect) jobs. The value of MME’s
cultural and wildlife tourism, and the ecosystermmviees that support them (i.e. forage
production, freshwater and wildlife corridor), istienated to be as high as US$ 57 million
(Norton-Griffith et al. 2008). Visitor entrance fe& the Maasai Mara National Reserve
could generate US$ 5.5 million annually (Walpold_&ader-Williams, 2001). Estimates
of the tourism value of wildebeests of the MME ramdetween US$ 125 and 150 per
animal (Norton-Griffiths, 1996).

Despite the high value of these cultural servibesyever, the MME is facing rapid land

use changes and land fragmentation that is drianigss of wildlife. According to

Norton-Griffiths and Said (2010), the four main eomic driving forces that are
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influencing the land use decisions in Kenya’s rdauggs are the differential returns to
land uses and production systems; the incentiveshedivide land; the macro and micro
economic conditions that are in turn influencinggé differential returns; and policy and
market distortions with respect to the provisiowtllife goods and ecosystem services.
Even though most of these changes are taking macgrivate land outside protected
areas, they encroach upon wildlife habitat andidors and put at risk the sustainability
of the region as a tourist destination. Indeed, ajonty of large mammals live
permanently or seasonally outside protected amsses Wildlife density in MME in Map
Y) and changes in the habitat outside of proteatreds affect density levels outside and
inside protected areas.

Map Y: Wildlife den5|ty and wildlife corridors irhe Maasai Mara Ecosystem

T B

TR0
KISUMU

uuuuuuu
T

TAHARIVER

M AN Z AN | A

—Rd

|:|sn y'm

A% ACC-Elephant Movement. Naberera
i wildite Dcmslli: 7
D001 - 10 {Low)
tans P i 10 60 (Medium) 3
e M.F Eleuam ement 5--10.000 [High o .‘wvmll. olostxte.edal
Wildlife Movement Routes AWE, ACC, ILRL KWS, Colorade State University, ESRI Nat-Geo Werld Map
Source: DRSRS (Department of Resource Surveys & Remote Sensmg) ‘etal. {in prep)

Until recently, landowners only received a smabpgortion of wildlife-related income
and had no strong incentives to manage the landvildtife conservation and tourism.
Since 2005, though, a number of PES schemes haae $® up in conservancies on
private land bordering the MMNR. Based on a las@se system, tourists and tourism
operators pay the Maasai landowners for acces®mnsecvancy land to pursue legally
acceptable wildlife use activities such as gameaviwig and wildlife photography. In
exchange for this payment, restrictions are plamedctivities such as livestock grazing,
cultivation, natural resource collection, humartleetent, fencing, and land sales. The
stricter the restrictions agreed upon — the gretiterbenefits to tourists and tourism
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operators, in terms of protecting wildlife habitathe higher the payments to landowners
to cover their opportunity costs. A good examplehofv these tradeoffs in ecosystem
services work are the PES schemes for the Olar& Oomservancy and Kitengela. In
the former scheme, land owners receive US$ 43/ae/ye exchange for ending all
pastoralist activities on the conservancy; in thterd scheme, land owners only receive
US$ 10/hal/year because the PES still allows tawitipastoral livelihoods.

It is estimated that more than 800 families areefigng from the PES schemes in MME,
and the landowners earn more than US$ 3.6 milliorually in payments.The payments
to households constitute around 20% (up to 40%ndudrought periods) of their gross
income. Pastoralists use a large share of theiriR&ne to pay for basic needs such as
food, clothing, and education. Most of the PES se®also benefit communities more
widely, through conservancy trusts tasked with iowprg local infrastructure, schools,
and health facilities. In such cases PES have etsdrenefits for participants and non-
participants of the schemes.

The eight PES schemes and conservancies in the MBE secured for wildlife an area
of approximately 80,000 hectares, which is half #iee of the MMNR. A complete
analysis of the impacts of the PES schemes on\usgity is yet to be made due to the
relatively recent setup of these schemes. Howeweretare early reports that select
wildlife species — including lions and other prexdat — are increasing inside
conservancies.
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S BENEFITS FROM BIODIVERSITY — SUSTAINABLE USE

To understand sustainable use of biodiversity,sitprudent to look at how their
utilisations contribute to the various sectors of economy, society and environment as
well as how they in return are affected from thdilisation. Sustainability posit that the
supply of the resource use outweigh demand.Bioslityeiplays a critical role in the
provision of ecosystem services that support difietypes of livelihoods found among
various ethnic communities in Kenya as mentionarlier section of this chapter. These
ecosystem good and services support several seatossr country’s economy both
directly and indirectly. Some of the major sectorour economy that directly utilises
biodiversity as major input include;

» Agricultural sector

» Tourism sector

* Energy sector

* Fisheries sector

* Forestry sector

» Health sector

e Trade and Industry

5.1  Agricultural sector

Kenya land mass is over 80% arid and semi arid (BS#hile less that 20 % is arable
land. Despite this, agriculture is the mainstay Kénya's economy. The sector
contributes over 24 % of country’s GDP, contributes65% of export earnings and
provides 18% of total formal employment (GOK 2007)he sector consist of four sub-
sectors namely industrial crops, food crops, lieektand fisheries. The ASAL is

predominantly livestock producing zone holding ov@2 of the country’s livestock

with an estimated value of over Kshs 70 Billion.e$k livestock (cattle, sheep, goats,
camels, donkeys, etc) are largely local breeds lmeet many generations to suit
prevailing environmental conditions where they fmend. These livestock do rely on

forages (plant biodiversity) to grow and producedmp and services for human well-
being.

The arable land where rain-fed agriculture is pcagbroduces much of the cash and food
crops for foreign exchange and food security. Agtical sector provides food security
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and livelihood for 80% of Kenya’s population. Tolack the country’s economic
potentials, an ambitious development blueprint fdfis 2030” was initiated and
revitalising agriculture is one of the key focalimgo A policy to harness about 50
“orphans and/or emerging crops” for food, medicifietes, biodiesel, timber, fodder,
aromatic, ornamentals among other uses has bedteddrand awaits Cabinet and
National Assembly approval to take effect (GOK, @01

Other than direct benefits of biodiversity in agitare as highlighted above, there are
also indirect ones such as available genetic psefullin breeding superior crop varieties
(e.g. drought, disease or pest resistant variehigh yielding, fast maturity etc) using

wild relatives. Increasing agro biodiversity haemdouted as effective means through
which to adapt agriculture to impacts of climatamte (Cotter and Tirado, 2008). Soil
bacteria and other soil microbes are important nop cdevelopment (nodulation and

nitrogen fixation), soil aerations as well as inrrants cycling.

Furthermore, pollination in agriculture is a crd@aosystem services worth billions of
dollars worldwide. In Kenya, the worth of pollinati services to agriculture sector is yet
to be evaluated although some of the crops groweimya such as Pawpaw, Sunflower,
Avocados, Tomatoes, Pumpkins, Watermelons, Cofflsegoes among others requires
effective pollinations to be able to produce.

Some of the key threats affecting full benefitgriragriculture include the fact that:
unregulated expansion of agricultural land for fewgn or pastures contributes to
deforestation and loss of biodiversity, water and degradation (MA, 2005). In the
recent past expansion of agriculture into margiaadl is causing concern as some of the
impact maybe irreversible such as loss of soilssmilchutrients through erosion.
excessive use of inorganic fertiliser and othernubals (pesticides, herbicides etc)
causes soil and water pollution and decline in wlssbil microbes thus reducing
productivity as well as decline in wetland biodisigy.

unregulated development in genetically modifiedanigms has been noted as having
potential threat to biodiversity. Similarly, contesl breeding, development of plants and
animals with narrow genetic base threatened resdaase (Tyler, 2008).
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Case Study:

5.2.1.XKipepeo project in Gede, Malindi

Arabuko Sokoke Forest in Kilifi County is the lasgecontinuous block of indigenous
forest in the whole of Coast Province with an as€870 km2. It is a globally important
forest for conservation with several endemic sgeofeplants, birds and mammals (see
chapter 4). It has been ranked as the second mmpsirtant forest for threatened bird
conservation in mainland Africa (Collar & Stuar§8B) and one of the 19 important bird
area in Kenya (Chapter 4 section..). Over the ygaArabuko Sokoke biodiversity has
suffered wanton destruction from farm encroachmtrm@wood collection and charcoal
making, illegal hunting, and accidental fires entartpfrom neighbouring farms. In
addition, there was increasing human-wildlife cmtél emanating from wildlife
destroying crops in the area. To reduce threatsfuatiter loss of biodiversity as well as
change the local community’s attitude towards tredt, an initiative was mooted in the
1990s to establish an income generating projececbas the local biodiversity. The
initiative proposed butterfly farming and Kipepemjéct was born. The project involves
collecting butterflies from the forest and raisitigem on-farm later sells the pupae to
international market. The project is one of tlhiecess stories in the county having
managed to generate income for farmers as wellramqie positive perception of
wildlife and biodiversity in general among the lc&ipepeo project managed jointly by
National Museums of Kenya and the local communag about 500 farmers and has
employed four people from the local community. Betw 1994 and 2001, the project
generated cumulatively over US $ 130,000 with pasiteffects on livelihood and
attitudes (Gordon and Ayiemba, 2003). Currentlyghgect sells over 50,000 pupae and
... kilos of honey per year and has been self sustpsince 1999. It also cashes on the
vibrant tourism industry where visitors to the dehdeaches pay visits to project’s
butterfly centre at Gede Ruins.

The following recommendations and conservation rugietion in Kenya are being
implemented:
 Promote integrated natural resource management ittcdide diversifying
farming systems, enhancing natural capital anddmglon local and traditional
knowledge (IAASTD, 2008).
* Development of high valued products from indigenplasts for pharmaceutical,
neutraceutical and cosmetic industries places alguie squarely within the
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context of society and ecosystem thus empoweriogl lcommunities to address
depletion of natural resources and loss of biodiae(IAASTD, 2008).

» Certification of agricultural products e.g. Rairdet Alliance certification certify
cash crops that are produce sustainably. Certifieducts earn premium price in
international markets.

* Practice conservation agriculture (e.g minimunagé#é or no tillage farming) to
reduce excessive use of chemicals as well as restuiicerosion.

* Increase production per unit area to minimise rfeeeéxpansion through use of
modern technologies (e.g. green house production)

* Promote agro-biodiversity.

* Improve market efficiencies.

Tourism sector

This is a very significant sector in the countrgsonomy as it is a leading foreign
currency earner and has been identified in the tcgsndevelopment blueprint; Vision
2030 has one of the five key sectors to be promdtkd sector contributes 10 percent of
the GDP and 9 percent of total formal employmen®KG 2007). Tourism industry is
maintained by few attractions that include biodsvigr (mainly wildlife), coastline
beaches, diverse cultural and natural landscapgdve Kenya) and eco-tourism (sport
tourism, cultural tourism, scientific tourism, etdhe Seventh Wonders of the World —
The Wilderbeest Migration spectacle between Makksaia and Serengeti Ecosystem is
an attraction of international repute and one ef thurism jewels in the country. The
Mara —Serengeti Ecosystem is a unique savanna augresence of thousands of
ungulates and high diversity of large mammals pérarea.

Expansion of urban centres, farms and settlementilaiiife corridors e.g. Kitengela-

Kapiti Plains in Nairobi that has choked the migmatroute of wildlife between Nairobi

National Park and the large Amboseli - Tsavo edesysSimilarly, expansion of wheat
farms in Narok is putting pressure on wildlife disgal area within the Maasai Mara
ecosystem.Recently, the subdivision of group raméheKajiado into private leasehold
have been noted as contributing to decline in viddbopulation (Western, Groom, &

Worden, 2009). Similarly, expansion of agriculturéo the south of Ewaso Ngiro
Ecosystem especially Laikipia County is threaterbrogliversity
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5.3.1.1Tourism threat to biodiversity

* Unregulated expansion of tourism facilities intotected areas e.g. Kaya forests,
Maasai Mara hotels & cottages.

» Unregulated access of visitors’ numbers may interfeith wildlife reproduction
especially among the shy animals e.g. Leopards.

* Unregulated access to protected sites may promaoie degradation in form of
soil erosion, pollution,

» Unregulated sport hunting of some rare wildlife

* Unregulated infrastructure within wildlife habitagsy. Establishment of cottages,
roads within critical wildlife habitats

* Manufacture of handicrafts for tourists from raredaendangered plants or
unregulated collection of coral reefs from maricesystem.

» Collection of succulents plants from the wild.

Case study:

5.3.1.ZThe “Good Wood” Project

The expansion in the tourism sector in the coumtiphe 1980s and part of 1990s saw an
increase in the demand for woodcarvings. The wawduz industry as at 1996 was
estimated to support 60,000 to 80,000 carvers withre than 300,000 dependants
generating more than US $ 20 Million per year iverauie (Obunga and Sigu, 1996). The
industry was estimated to consume about 17,500fmfood 85% of which came from
three species; African Blackwood (Dalbergia melamax), African Olive (Olea europea
ssp. africana) and Muhuhu (Brachylaena huillengGhoge, 2000).To address the
problem World Wide Fund for Nature (WWF) fundedrajpct to address the threats to
the target species by promoting the use of altemmaspecies “Good Woods” and
certification of handcrafts in the country with tmcat the Coast. The proposed woods for
carving under the project were Neem (Azadirachtdica), Jacaranda (Jacaranda
mimosifolia) and Mango (Mangifera indica) trees egivtheir fairly fast growth rate,
presence of sufficient wood to satisfy the demamavall as fairly good wood qualities
(Obara, Hoft, & H6ft, 2004).Woodcarvers were traims wood treatment and storage to
avoid cracking and shrinkage. At the same timelléaraners with neem trees on their
land were trained to manage harvesting, form fasmassociation and apply for
certification of their wood so as to supply the woarvers. Under this project, Coast
Farm Forestry Association was born after certifa@apreparation, the group applied for
certification of their wood by Forest Stewardshipu@cil (FSC). Two woodcarving
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societies at the Coast; Akamba Cooperative andndiaCooperative too registered their
groups to produce certified carvings using the wdmn certified farmers. Through
these efforts, lots of carvings especially thosstide for International markets were
made from certified “Good Woods” and less and less of the indigenous hardwood.
The project had it drawback such as farmers/woacarinability to follow strict
provisions of the FSC guidelines and to pay fotifteation every five years, however
lots of other objectives were achieved.

Energy sector

Perhaps the biggest contribution of plant biodidgrso rural and urban poor is the
provision of bio-energy in form of fuelwood and ot@al. In Kenya, 68% of Kenya
population depend on biomass fuel (firewood, char@nd agricultural residue) as
source of energy (Yuko, 2004) and takes up to 11aP® 9.4% of the rural and urban
household budget respectively (KIPPRA, 2010).

As at 2005 charcoal sector employed 700,000 peepher as producers, vendors or
transporters and supported 2 million dependantsr ®4% of the urban poor and 34% of
the rural population uses charcoal as source afggné was estimated that 1.6 Million
tonnes of charcoal are produce annually generatimgincome of Ksh. 32 Billion
(Oimeke, 2012).

In 2006, it was estimated that the biomass demauitiei country was 38.1 against supply
of 15.4 Million tonnes, meaning there was a defidibbout 60% (Ndegwa et al, 2011).
Due to the high demand of cheap energy in Kenyarcoal making has become one of
the major sources of deforestation and land degoadaspecially where harvesting
occurs in unprotected areas.The major source ofcchhin Kenya is the semi-arid
ecosystems. The Counties bordering major citiekanya such as Nairobi, Mombasa,
Nakuru and Kisumu bears the greatest brunt of defation to satisfy the high demand.

5.4.1.1Threats of Energy sector to Biodiversity

In the recent past, proponents of climate changigations have proposed the use of bio-
fuels as opposed to fossil fuels as a means taceedarbon dioxide emissions. Whereas,
these proposals appear stroke of luck, it has gesetmore controversies than expected
benefits in different parts of the world. The pregbto produce bio-diesel or ethanol
from Jatropha species and sugarcane respectivelyod@an met with lots of resistance.
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Those oppose to the move have liken the proposdilieg the mother to save the life
of unborn infant” as large tract of lands is regdito produce viable bio-fuel business.
Lots of biodiversity may be loss to achieve ecoraaity viable bio-fuel business.

Over-exploitation of biomass driven by high enedgmand for industrial and domestic
use poses a serious threat to biodiversity. Theotiggefficient technologies in charcoal
making or in the use of biomass fuel (e.g. ineéintijikos) does contribute to losses in
energy.

5.4.1.ZRecommendations

There is need to explore alternatives sources efggnif the country’s effort to
reach 10% wood cover is to be attained. Some oélieenatives include Biogas
using livestock and household waste, Bargasse Bogarcane and other crop
residue, and tapping of solar and wind energy. Othygportunities include
improvement in the charcoal production stages, usg of Improve charcoal
making kilns as 88% of biomass is wasted duringlpetion and/or certification
of charcoal e.g. Makaazingira Eco-charcoal wheraradal is produced from
invasive or weedy plants or other sustainable ssurEfficient use of produce
charcoal through use of improve jikos go a long wayeducing demand for
bioenergy thus slowing down tree cutting.

On-farm woodlots of fast growing trees as well asnpotions of agro-forestry
practice reduce pressure for fuewood from natuoaddsts and these enhance
sustainability. Charcoal made from invader spesigh as Acacia drepanolobium
(Okelo et al., 2001), Euclea divinorum (Wahungalet2012), Lantana camara or
Prosopis juliflora (Mwangi and Swallow, 2005) cowdido be encouraged both as
a management tool as well as increase the mucledexsrcoal.

The government can also tax the industry and theemaollected is use in
afforestation/ reafforestation or in the supply saibsidised improved efficient
jikos.

Environmental and Social Impact Assessment mustebgiously done before
bio-fuel projects are approved and prudent follgwafter commencement.

Case study
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5.4.1.Bio-fuel production project in Kenya

There have been a number of attempts to grow Jaroprcas for bio-diesel in Kenya
since 2005. The proposed projects one at Tana Rivetranother in Dakatcha woodland
Kilifi County attracted cheers and jeers on equaasures. It has also interest the
scientific community, NGOs, private sector witheintl of knowing the viability of the
proposed project as well as negative responsely likeoccur (see Mogaka et al, 2010;
Tomomatsu and Swallow, 2007; Muok and Kallback, 800/ekesa et al. undated; ).
There have been campaign for and against the prapet heated debate online and in
media abound. What has come out clearly from trseudisions and commissioned
studies is that no agreement on the viability @ pinoject to support sustainable energy
source. The opponents of the project noted th&i0®0hectares of Dakatcha woodland
critical habitat for some rare birds and plants ldobe destroyed to give way to a
Jatropha plantation and did request for well dongifenmental Impact Assessment be
done before the project can proceed.

The sugarcane production for bio-fuel at the TanaRDelta also met resistance from
conservationists and some members of the local aortynwho rely on the riverine
ecosystem for dry season grazing. The arguments tvat the Delta is a gazetter Ramsar
site of international repute as important bird afi@#). There are however those who
welcome the initiative as god-send and see it aspgortunity to create employment for
the youth, generate environmentally friendly bidfaed increase productivity from
otherwise idle land.

Fisheries sector

Kenya’s fisheries sector is mainly composed ofHvester (lakes, rivers and dams) and
marine (Indian Ocean), with aquaculture still atanty. The sector is estimated to
produce 150,000 metric tonnes (MT) of fish annudhws contributing 5% of the

country’s gross domestic product (GDP) and emplogctly 50,000 people mainly

fishermen, traders, processors and employees (GXK5). Fishing is both a food

production as well as a cultural activity (sporiflaherefore it potential is enormous.

Lake Victoria produces over 70% of the country’swal fish production though only 6%
of the lack surface area is in Kenya with Nile pgi©mena (Rastrineobola argentea) and
Tilapia being the main catch. This sector also supfwurism sector from collection of
materials such as corrie shells, snail shells, deaal reef and ornamental fishes kept in
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Aquariums.

5.5.1.1Threat of fishing to biodiversity

Kenya’s aquatic ecosystem and species are facdd bwoith anthropogenic and
natural threats. They include the following;

Over-exploitation of freshwater and marine fisheaétributed to high demand.
Controlled breeding, development of animals withrea& genetic base threatened
resource base

Introductions of invasive species (e.g. Nile Peralgter Hyacinth in Lake
Victoria).

Use of banned fishing nets and fish poison in fighie.g. Tephrosia species sap).
Pollution from farms, industries, accidental sgj#eof oils and industries

Climate change causing bleaching of coral reef {&urism industry)
Deforestation

Uncontrolled abstraction of water

Siltation

Unregulated physical developments e.g. Dams, Caasdwidges etc.

5.5.1.Recommendations

Policy regulating allowable size of nets for fishiand seasons for fishing need to
be enforced. This can be done through strengtheexsfing associations of
fishermen/women and supporting establishment of oegs where none exist to
regulate their members in best fishing practise.

Control of pollution through policies such as pt#lupays for cleaning up the
mess.

Increase the capacity of fish farming to releasesgure on the few natural
habitats

Streamline market information, value chains and-eskimarket inefficiencies.
Control invasive species e.g. Nile Perch in Lakect®ia through targeted
harvesting.

Forestry sector
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The Forest sector contributes both tangible andngible benefits to Kenyan society
worth billions of shillings. Excluding intangibleshefits, the sector contributes in excess
of KSh 20 billion worth of goods to the economy aaltly and employs over 50,000
people directly and another 300,000 (KFS, 2009)ddition, millions of people living
adjacent to forests benefit from forests throughedtock grazing, fishing, honey
production, farming, and herbal medicine among otleaefits. In this atlas, highlights of
few timber and non timber forest products are giveth bias towards indigenous
species.

5.6.1.1Timber forest products

Wood is a major product derived from natural foseshd in plantations. The uses of
wood are varied from house constructions, fendiaigiture, carvings, fuelwood among

others. Demand for wood in Kenya far outstrips ¢hpply and hence some high valued
species have been severely over-exploited depeidirigeir preferred use.

Pencil cedar(Juniperus procera) known to have ke of growth and regeneration have
been heavily exploited to critical levels in regsowhere it occurs for use as poles for
fencing, furniture, windows and door frames. Otlgrscies whose utilisation is currently
unsustainable use as source of hardwood timbendacMvule(Milicia excelsa), Elgon
teak(Olea capensis), Meru Oak(Vitex keniensis) &abt African camphor(Ocotea
usambarensis).

The woods also provide the biomass used in bioggneector (discussed earlier in
section...).

5.6.1.Non-Timber Forest Products

Fibres

The need for fibres in Kenya is largely for locaeuin making of ropes, sacks, cord
strings for house construction, handcraft, floortsnamong others. Some of the
indigenous species used by various ethnic groupthencountry as sources of fibre
include; Cycads(Encepharlatos hildebrandtii), Adncfan palm (Borassus aethiopum),
Doum palm (Hyphaene compressa&H. Coriacea), Pho@Hwwenix reclinata), Mother-

in-law tongue (Sansevieria spp), Cordia spp, Cypsepp, Baobab, Dombeya spp, Mware
(Bombax rhodognaphalon), Smilax sp and Mguoguo i@histtoxicaria). The method of

harvesting, parts harvested and the rate of spewégeneration dictates their

susceptibility to over-exploitations. Some speasSansevieria genus use to make
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thatch (suti see image) among the Rendille andahc@ammunity in northern Kenya
have been extirpated in some locations with higmdou population in Marsabit County
e.g. Kargi, Korr and Logologo. A completely weavadi measuring approximate 1 m2
was sold at Kshs 1500 apiece in 2007 (Kibet et al.

, 2007) WIATRYED S 0 A SR |
Ariaal house thatched using suti made from Sansavép (Oldupai) in llaut area of
Marsabit County.

5.6.1.3Gum and Resins

The most renowned species that provide Gum andhsresi Kenya include Acacia

Senegal, Acacia seyal, Boswellia neglecta, CommgHhwmlztiana and Commiphora
myrrh. Thefirst two species produces the Gum Aralhde the later three produces gum
resins. The demand of resins in Kenya is estimate®20 tonnnes per year while
Ethiopia and Somalia need about 1150 and 720 tasgeectively (GOK, 2010). All the

gum and resins produce in Kenya are currently tbmen the wild.

Gum and resins have a moderate economic potentifthd country but has remains
largely untapped due to poverty, market factoricpmeglect and environmental factors
(Gachathi and Eriksen, 2011). The marketable guabircomes from Acacia senegal
(var) kerensis or Acacia seyalvar.seyal while themGresin include Myrrh from

Commiphora myrrh, Oppoponax or Hagar from CommipHhwiltziana and Frankincense
from Boswellia neglecta (Gachathi and Eriksen, 20R% at 2005, there were five key
players in this sector involved in trade in the oy with a annual trade volume of over
450 tonnes (Chikamai and Casadei, 2005). In antdffopromote trade and sustainable
utilisation of Gum and Resins in Sub-Sahara Afrigaegional network; Network for

Natural Gums and Resins in Africa (NGARA) was elsaled in 2000 by 14 countries
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producing gum and resins (www.ngara.org). Soméefconstrains noted in developing
the sector fully include inadequate data on theuews, lack of sound production
practices, inadequate market information and ldakexdit facilities for traders especially
in the rural areas (Chikamai and Casadei, 2005).

The immediate threat to Gum and resins producimegisp comes from alternatives uses
such as de-branching for fencing homesteads, fioewand charcoal making. This is
particularly critical within proximity to satellittowns in northern Kenya where majority
of the species are found. Other threats includeopgr harvesting methods (excessive
tapping) especially Mrryh, spread of invasive specProsopis juliflora) overgrazing and
conversion of woodlands into arable lands e.g akiegEwaso Nyiro River in Laikipia,
Samburu and Isiolo Counties. Another threat toasnable utilisation of gum and resins
is the low prices of the products.

5.6.1.4ssential oils & Lipids

The Sandalwood (Osyris lanceolata) is one of tdegganous species in Kenya producing
essential oils with international market. The deth&or the species has caused concern
among the conservation organisations in the cowridycurrently has been proposed for
inclusion in Convention for International Trade Endangered Species (CITES) list
under appendix Il after the expiry of presidentiagree invoked in 2007. This means any
future trade on the species as a whole or its estraill be restricted in an effort to
promote its conservation. Other popular specieslymiog essential oils in the country
include; Adansonia digitata, Calodendrum capens&n@m gratissimum, Tarconanthus
camphoratus, Calophyllum inophyllum, Moringa oleife Boswellia neglecta,
Cymbopogon spp andElaeis guineensis most of whiokh t@aded locally and
internationally.

The above species except (Osyris lanceolata) arently under no threat from over-

exploitation; however, limited ecological range foost of them makes them susceptible
(Lemmens, 2005, 2008). There is limited or no afteto cultivate some of the species
and any increase in essential oils demand willirstiiae supplies leading to excessive
extraction from the wild populations. There areoadxotic species under cultivation in

the country for supply of essential oils such ashaler, Avocado, Mints etc.
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5.6.1.5Threats of forestry sector to biodiversity

» The biggest threat to forest biodiversity as a e®wf timber products is over-
exploitation. Wood extractions are not in tandemthwievel of species
regeneration thus causing their population decli@astainable extraction of
timber is not possible in many forest patches duknited information such as
amount of existing wood volumes, growth rate andeneration of targeted
species, accessibility, competing uses among ateeded to plan an effective
harvesting schedule.

* The establishment of large scale plantations irvipusly natural forests, farm
encroachment, natural and anthropogenic fires amygk Iscale infrastructures (e.g.
mining factories, roads etc.) caused decline irdbdiversity.

5.6.1.6  Case Study

5.6.1.7Community forestry, Indigenous Knowledge and foressource use — The Kaya
forests

Kaya means homesteads in Mijikenda dialect. Theakiayests are relic forests of once
extensive Zanzibar-Inhambane Mosaic forest thatosaded former settlements of the
Mijikenda community. The Mijikenda community comgei of nine sub-ethnic groups
namely, Giriama, Chonyi, Kauma, Kambe, Jibana, Ribé Rabai in Kilifi County and
Digo and Duruma in Kwale County. Historical narvas indicates that the community
migrated from Singwaya (somewhere south of Kenya@ia border) due to hostilities
from neighbouring Galla people, drought and famanel established fortified villages
within forest ridges for security reasons (Spei8). Up to 60 Kaya forests of varying
sizes from as little as 2 acres to more than 50€saare found spread over 200 kilometres
at the coastal hinterland. As security improved,¢cbmmunity left the forest villages into
adjacent lands and settled but maintained the thres ancestors’ abodes. The
community with the help of council of Kaya eldereavare the custodians of the forests,
over generations established traditional rules @aglilations that governed the use of
resources within and outside the Kaya forest bouesta

A study of one of the Kaya forest (Kaya Mudzimuvya) the Rabai sub-ethnic group
showed that the forest was subdivided into eigimezawvith varying level of access. The
forest was governed through a set of rules/reguiatthat dictates the use of resources
within each of the zones. For example farming, palatting, livestock grazing were
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prohibited within certain zones of the forest. Fedr divine retribution played a
significant role in the enforcement of rules; peoplelieve that the transgression of
taboos may result in undesirable events such ass8| death, or the birth of a hand-
capped child (Kibet, 2002). Due to these rules r@gpilation, today Kaya forests remain
important sites of cultural and ecological sigrafice with many of them supporting rare
and endemic Kenyan flora and fauna. Recently, 0082 11 Kaya forests fragments
were inscribed as Whole Heritage Sites under UNES§dng them international
recognition as landscapes of cultural and nate@lte.

In the last five decades though, Kaya forests hasgan to experience accelerated
degradation due to decline in indigenous knowlediggease in human population and
associated demand for natural resources and dégclnespect to cultural value system by
younger generations. Similar observations have be&d among the Maasai, Pokot and
Luo communities (Kibet and Nyamweru, 2008; Kibed &yieke, 2009;).

5.6.1.8Recommendations

* Previous research and extension policies goverarestry did not address itself
to most of the high valued native species, but noneards exotic timber species
such as Cypress, Eucalyptus, Pines, Wattle tredsGamvillea. There is need
therefore for increase research on these spectepramote their cultivation on
farms and well as enrichment planting within prégecareas.

» Of immediate need, the sector need to undertakengplete inventory of the
existing resource base and mapped. This will peadbasis for identifying
research needs, existing threats and opportuniesplanning sustainable
utilisation.

» Purposeful engagement of local communities canmeogdinsaid in pursuit of
sustainable use of forest resources. Some pradtieps would be to undertake
capacity building on better harvesting methodsdhag and storage, propagation
protocols as well as in situ conservation e.g.aémnient planting within protected
sites, botanical gardens etc. The newly establisbednty government have a
golden opportunity to tap into local communitiegpport in the management of
forests resources by building partnership basethotual trust, through capacity
building, sharing of benefits arising from the se@nd direct employment.

» Domestication of species of commercial value is dadory if sustainable
utilisation of biological resources is to be acleiév Some species have fast
growth rate such as shortlived perennials/biannaaksnnuls (e.g. Ocimum spp)
and therefore they can easily be cultivated on-faasily. Some species such as
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Leleshwa (Tarconanthus camphoratus) are invadershanefore their use helps
in managing spread.

Health sector

This sector benefits from biodiversity in a numleérways. The nutrition needed for
healthy living is largely met by biodiversity froplant-based and animal-based foods. In
Kenya traditional foods have gained a lot of rectgm in the recent past due to health
benefits associated with them and sustained campaygdifferent stakeholders since
1989. Over a thousand species of plants are usaddiBonal foods in Kenya either as
fruits, vegetables, tubers, food additives (spiads) though only a couple of them are
domesticated/cultivated.

Clean environment provide clean air and water #matessential in sustainable healthy
lifestyle.

The use of traditional medicine and medicinal @asatas old as the humankind existence
on earth. Humankind has learned to use animal amlémt based medicine to treat
various ailments for themselves and their livestdtks estimated that 50,000 to 70,000
plant species are used in traditional and moderdicimal systems throughout the world
out of which 3000 are traded internationally (Laage Schippmann, 1997).

The World Health Organisation -WHO (2002) in rectign to the importance of
traditional medicines among the poor in developoauntries, it set out to create
awareness and promote their use as a complimgnint@ry healthcare. In response to
this campaign, the herbal market has continuedraav.gCurrently, it is estimated that
global market of herbal drugs is about US$ 60dillper year and growing at a rate of
7%. This increase in demand for herbal productsrkaslted in unsustainable use of
medicinal plants all over the world and particitaih Africa where poverty is
widespread and weak regulatory mechanisms and éh&@rcement is common (Vasisht
and Kumar, 2004).

In Kenya, 1200 vascular plant species have beesrtexpas having medicinal properties
(Vasisht and Kumar, 2004).

As a country, we not only grappling with how beet gromote sustainable use of
traditional medicine but also fight associated esigype created by the colonial

government where administration of herbal medsgiwas criminalised. Since 2002 a
number of projects have been initiated in the agutd promote traditional medicines

and medicinal plants looking at species inventor@mservation status, markets and
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value chain, as well as identification of stakeleotdd Some of the initiatives include The
Kenya Working Group on Medicinal and Aromatic Ptangéstablished in 2002,
Community Based Conservation of Medicinal Plant990422008), Network on

Traditional Medicines and Medicinal Plants (200®8)) Capacity Building on

Community Based Conservation of Medicinal Plant80@ among others. All these
initiatives aimed at identifying priority researdaps, priority list of species for
conservation (domestication and/or cultivation¥t lof species on currently on trade,
capacity building of traditional health practitiogand review of existing policy with a
view to laying a firm foundation that will guaraeteustainable development.

5.7.1.1Health sector and threats to biodiversity
The volume of trade on medicinal plants in Kenyan® clear, however increasing
market for herbal products internationally is likdb threatened some species where
harvesting relies on wild population. A stakehold&rkshop held in 2005 and again in
2010 to look at the traditional medicine and maewitiplants in Kenya, Conservation
Assessment and Management Planning workshop (CAM&hd Il) identified 65
medicinal plants species for priority conservatfoom a list of 780 species that have
been reported in publications as having medicirsa in Kenya(see Appendix..). The
workshop further identified research needs, mamdtetvelopment and potential for
cultivation of the selected species (Kibet et2010).
* Biopiracy and illegal trade
* Over-exploitation of wild medicinal plants
* Quacks practising as traditional health practittsr@ho have no understanding
on best practices in harvesting and preservationeaficinal plants.
* Persistent un-healthy competition between tradatiomealth practitioners and
conventional doctors.
* Examples of plants that have been over-exploiteétierrecent past in Kenya.
» Sandalwood (Osyris lanceolata) for essential o8e in pharmaceuticals and
cosmetic industry
» African Stinkwood (Prunus africana) for medicinatlgimber use
» Several Aloes species for medicinal and cosmeticsgse
* Muthiga (Warburgia ugandensis) for medicinal pugos

5.8 Trade and Industry Sector
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Trade in biological resources cut across other osectiscussed earlier such as
agriculture, health, forestry and energy. Traddiwdiversity is a ‘double edge sword’

with potential to promote sustainable use and flmsove livelihood but it can also

promote loss in species through illegal transastion

There are a number of small and medium scale fiasnmunity Based Organisations,
NGOS and individuals involved in trade on biodivgrsn Kenya. Some of these are
involve in trade in fauna e.g. Ostrich farming, tieg farming (Snakes, tortoise, and
chameleons), butterflies (see section 1.1.2.1hH Bwtlocal and international market. All
business trading in wild flora and fauna requirppraval from Kenya wildlife service

(KWS), however, illegal trade still occur. Tradethe above biodiversity could either be
as whole or parts of the organism e.g. skin, haddsaves, bark, roots etc.

5.8.1.1Threats of trade to Biodiversity

Unlike trade in fauna where license requirementstigtly enforced, floral trade has
challenges in enforcing regulations such as easeéeatification, the fact that some are
sold in highly processed form (e.g. lotions, so&ssential oils etc) and also inadequate
information on the stock level of some species.

As a country trade in wild species is common, havekis sector is not well understood
and thus not regulated. Some wild plant whosedraiie sold in local markets (including
supermarkets) include Adansonia digitata (Baobabpdolphia kirkii (Rubber vine),
Tamarindus indica (Tamarind), Sclerocarya birreaariMa tree), Dalium orientale
(Mpepeta), Saba comorensis, Ximenia americana, glyay spp, Ziziphus mauritiana
especially in the semi arid and Garcenia livingsfoDovyalis abyssinica, Psidium
quajava in the sub-humid part of the country (peisservation). Most of the above
species are not currently under threat of extimchiowever, increase in volume of trade
could endanger them. This is true for almost altitieal plants sold in local, regional
and international markets (Marshall, 1998; Karig€KKibet, 2007).

Market failures are pose threat to biodiversitym®af these failures by markets include
inability for markets to allocate resources effitlg. Examples include social
inefficiency where external costs and benefits ao¢ accounted for in production,
Technical inefficiency where goods are not prodatepossible minimum amount of
resources or Productive inefficiency where goodsrent produce at lowest factor cost.
What is the selling price for an elephant for exbefp

Recommendations

As a country we must enforce national and inteomatii regulations that promote fair
trade and sustainability principles. Currently Ep@cies native to Kenya have been listed
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under CITES, meaning trade on them is restricte@rohibited. More recently (2013)
African Sandalwood (Osyris lanceolata) was addedthe list to enhance their
conservation. This should not be an end in itsatfan opportunity to investigate how
best to sustainably use the species.

Kenya must lobby international community to ensumgernational treaties (e.g.
International treaty on plant genetic resourcedama & Agriculture (ITPGRFA), UN
Protocol treaty against Biopiracy, CITES, CBD etrg strictly enforced so that illegal
trade is curtailed.

The country must agree to certify biodiversity made with bodies such as Forest
Stewardship Council, ISO, FairTrade as a meansutture, promote and adopt best
practises. Trade should not be seen only as atthoediodiversity, but also an
opportunity to promote sustainable use.

As a matter of priority, organisms in trade or witbmmercial potential should be
domesticated/cultivated and more research carnethem to increase their production to
meet quality and market demand. This will not ob& benefit in the improvement of
society’s livelihood but also promote their susadile utilisation.

Biodiversity and cultural/spiritual value

Natural and cultural landscapes are critical nalidreritage and as such they ought to be
jealously conserved. Kenya has more than 40 distthmic communities spread from the
sea level at the Coast to highlands (over 2000 stl) seach with their own socio-
economic, political and cultural value system. Adenyan communities rely on
biodiversity to sustain their livelihood as well #eeir culture be they agriculturalists,
agro-pastoralists, pastoralists, hunter-gatherbusiness people.

Among some Kenyan communities, a well elaboratelibersity-culture interface exist
where biodiversity maintain culture and vice vessaue based on belief system.

Examples include

the clan totems, where clan identify themselva$ &wh emblem that could be an insect
(e.g. Bee), bird, mammals, reptiles etc.

Belief systems (Omieri and the good harvest, timofgcultural events e.g field
preparation for farming, planting etc

Use of plants and animals in cultural rituals, gitend ceremonies (e.g. marriages,
initiations, naming ceremonies, burials etc).

Use of animals as bride price
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5.10 Biodiversity and Urbanization

The expansion of cities is accompanied by neednfore land for settlement and
infrastructure development. For example Kitengdfapiti plains wildlife corridor that
once served as lifeline of Nairobi National Parkimereasingly being choked by
mushrooming farms, settlements, infrastructure dspaschools, hospitals etc) to the
detriment of wildlife. There has been increasingnan-wildlife conflicts within this site
as a result and things will get worse going inte thture unless a complete paradigm
shift occur with respect to design of urban plagnifRegenerative neighbourhood’
whereby development considers opportunities fosgstems to regenerate and provide
goods and services.

Establishment of infrastructure to meet needs ghaering cities e.g. Roads, Electricity
lines, Optic fibre etc some of which cut acrosdiaal habitats, Southern by-pass
(Nairobi) is designed to pass through Nairobi NadloPark, The Lamu Port-South
Sudan-Ethiopia Transport (LAPPSET) project thatl wiltimately open up sites

previously save haven for wildlife, Kenyan —Ethipgpowerline is planned to cut
through the Ewaso Nyiro Ecosystem that support 8%e only remaining 2000 or so
Grevy Zebra in the world. Karura forest in Nairchiffered tremendous degradation
thanks to expansion of Nairobi city.

5.10.1.1 Sustainable use and Nagoya Protocol challenges

Traditional knowledge is increasingly decliningfaster rate as elderly people passed on
and younger generation spend more time in schaofmployment in urban centres.
Undocumented traditional knowledge in public domaanstrains implementation of the
protocol (not easy to place ownership) and thustiud beneficiaries’.

Limited institutional capacity within the country tfully implement the protocol e.g.
competent focal points and information clearing $®uto ensure all necessary
information is consolidated, collated and sharedex®ssary.

Limited awareness among the general populace ompiinésion of the protocol and
therefore more is needed to educate the publib®same.

Suspicions among traditional knowledge experts @sgarch scientists have hindered
progress in tapping and improving on local knowkedgsociated with genetic resource
use.

110



KENYA 5™ NATIONAL REPORT

Incidences of biopiracy and illegal trade killglétgains already made in promoting fair
and equitable sharing of benefits arising fromisdiion of genetic resources e.g the theft
of bacteria from Lake Bogoria and subsequent corialésation without consent of

neither the local community nor the government
The resource inequity between genetic resourcesand technological advance regions

of the world.
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6 THE NATIONAL BIODIVERSITY STRATEGY AND ACTION
PLAN, ITS IMPLEMENTATION AND THE MAINSTREAMING OF
BIODIVERSITY

Status of review and updating of NBSAP

Process initiated

Resources mobilized from the GEF and governmertifgn
Stakeholder mapped and sensitized

Steering committee established

Inception workshop held and report generated.

Legislative instruments

To effectively implement conservation, sustainalde and development of biodiversity;
Kenya has the following legislative instruments:

The National Constitution of Kenya (COK 2010) :A6@ of the Kenya Constitution 2010
cover biodiversity issues comprehensively

6.2.1.1 ENVIRONMENTAL MANAGEMENT AND COORDINATION ACT (EMCA 1999

The Act provides for establishment of an appropriagal and institutional framework
for the management of the environment and relatedtens. It is a framework
environmental legislation that establishes appeteriegal and institutional mechanisms
for the management of the environment. This igi@éw of the fact that the environment
constitutes the foundation of national economicciap cultural and spiritual
advancement. The act has been reviewed to confothetKenya constitution 2010.
Water Act, 2002: Act No 8 of 2002 is an act of Remlent to provide for the
management, conservation use and control of wasemurces and for the acquisition and
regulation of rights to use water, to provide floe regulation and management of water
supply and sewerage services. The act is beingewed to conform to Kenya
constitution 2010.
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6.2.1.2NATIONAL LAND COMMISSION ACT, 2012

he independent land commission was establishguoasded by the Kenya constitution
2010 vide article 67. Follow up to this, an act mdrliament, the National Land
Commission Act, 2012 was enacted to give effethi®article. . The act provides for the
establishment of an independent government comomsgihose among other things
seeks to oversee management of public land on fbehdhe national and the county
governments, initiate investigations into presemt hostorical land injustices and
recommend appropriate redress and monitor and dasight responsibilities over land
use planning throughout the country among othevipians

Wildlife Act:

The Wildlife Conservation and Management Act 201k&dme operational on 10th
January 2014. The new law has as one of its mgig@rinciples the devolution of
conservation and management of wildlife to landawrend managers in areas where
wildlife occurs through in particular the recogaitiof wildlife conservation as a form of
land use, better access to benefits from wildbémservation and adherence to the
principles of sustainable utilization. The cat pd®s harsh penalties for poachers among
other provisions.

6.2.1.3 and Registration Act, 2012:

Land Registration Act is an act of parliament éwise, consolidate and rationalize the
registration of land, to give effect to the prinegpand objects of devolved government in
land registration and for connected purposes.

6.2.1.4Seed and Plant Variety Act:

This is an Act of Parliament to confer power toulage transactions in seeds, including
provision for testing and certification of seedstfte establishment of an index of names
of plants varieties, to empower the imposition @dtriction on the introduction of new
varieties.

6.2.1.Heritage Act 2006:

Act of Parliament to consolidate the law relatiogNational Museums and heritage.To
provide for establishment control, management agakldpment of National Museums
on transmission of cultural and natural heritag&enya.
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6.2.1.6Agriculture Act.:

To provide for the establishment of agriculturshéries and food authority, to make
provision for the respective roles of the natioaatl county governments in agriculture
excluding livestock and related matters in furtiheeaof the relevant provisions of the
fourth schedule to the constitution and for coneégurposes.

6.2.1.MNoxious Weeds Act.

This act provide for the suppression of noxious dgedt introduces various measures
that shall be taken by the Government and indiv&lta the suppression of a weed that
is declared to be a noxious weed by the Ministefeahis Act. A declaration of noxious
weed may apply to a specific area of Kenya. Angperhaving land in an area for which
a noxious weed is declared shall report the existest such weed and immediately
destroy such weed. Inspectors appointed by thecireof Agriculture shall have the
power to control land on the existence of noxiowseavand order the eradication such
weed. If a person fails to observe an order ofrapector, the inspector may proceed to
eradicate the weed. A local authority may, with tbensent of the Director of
Agriculture, make by-laws for securing the eradaatof any noxious weed from land
within its area and may provide for the appointnahihspectors.

Science, Technology And Innovation Act 2013.:. Tailfate the promotion, co-
ordination and regulation of the progress of saeriechnology and innovation of the
country; to assign priority to the development oeace ,technology and innovation; to
entrench science, technology and innovation inéortational production system and for
connected purposes.

6.2.1.8.AND ACT:

The Land Act focuses on conservation and protecifacologically sensitive areas such
as “Riparian reserve” i.e. Land adjacent to theaog lake, sea, dams and water courses
and sustainable and productive management of Esalrces.

6.2.1.9FOREST ACT 2005:

Provides for the establishment, development andamable management including
conservation and rational utilisation of forest owses for the socio economic
development of the country
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6.2.1.10 BIOSAFETY ACT 2009:

Established the national biosafety authority tlegjutates transfer, handling and use of
genetically modified organisms.

6.2.1.11 Kenya Agriculture and Livestock Research ACT 2013:

Established a national agricultural and livestoekearch organisation comprising semi-
autonomous thematic institutes including genetisouece research institute that's
mandated to conserve genetic resources

6.2.1.12 THE LAW OF THE SEA:

The law of the sea governs the resources and #safghe coastal and ocean areas and
also recognizes the interrelationship among théowarcoastal and marine ecosystems
and associated multiple uses.

6.2.1.13 THE NAGOYA PROTOCOL:

The Nagoya protocol which was adopted on 29th Gxt@610 in Nagoya focuses on fair
and equitable sharing of benefits arising fromtutikzation of genetic resources, thereby
contributing to the conservation and sustainabéeaidiodiversity.

6.2.1.14 THE KYOTO PROTOCOL :

The Kyoto protocol adopted in December 1997 coutebtowards stabilizing
atmospheric green house gas through enhancing rcagip&s, promoting agricultural
activities, promoting energy efficiency and usera@fiewable energy. This has therefore
promoted environmental integrity and enhanced berdity conservation.
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7 PROGRESS TOWARDS THE 2020 AICHI BIODIVERSITY
TARGETS AND CONTRIBUTION TO THE RELEVANT 2015
TARGET OF THE MILLENIUM DEVELOPMENT GOALS

7.1 Aichi Biodiversity Targets
Table 3 Summary of Kenya's progress towards achievement dichi's targets

AICHI ASSESMENT OF PROGRESS PROPOSED
BIODIVERSITY TOWARDS AICHI TARGETS NATIONAL GOALS
TARGET

Target 1 Communication Educational and By 2020 40 % of the
By 2020, at the Public awareness (CEPA) on population to have
latest, people arg biodiversity  conservation and been made aware of
aware of the sustainable use targeting terrestrial biodiversity issues and
values of and aquatic ecosystems carried put the steps to be taken to
biodiversity and in the country. conserve and US
the steps they can CFAs, WRUAs, PPP, community them sustainably.
take to conserve based conservation initiatives,
and use it strengthened collaboration between
sustainably. civil societies and government

institutions

Strong community wildlife service
, education and awareness
department at KWS
Establishment of community and
private conservancies increased |by
about 100%.
Initiated incorporation of
environmental (including
biodiversity) education programmes
within the national educationa
curriculum (from primary to tertiary
level).
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Revision of national food

composition table to capture the

values of local
initiated.

agro-biodiversity

Target 2
By 2020, at the
latest,
biodiversity

values have been

integrated intg
national and local
development and
poverty reduction
strategies and
planning

processes and are

being
incorporated intg
national
accounting, as
appropriate, anc
reporting systems.

=

Biodiversity values included in
various national and
development and master plans
Recognition of biodiversity values in
national development blue print
(vision 2030).

Kenya forestry master plan
Ecosystems/site specific plans
National biodiversity conservation
and restoration plans
Climate change strategy/action plan
Climate change bill
Strategic plans for key biodiversity
management institutions
Recognition of biodiversity within
the Kenya constitution 2010
Wildlife Conservation and
management Act 2013
Climate change bill 2015
Draft Climate change policy
National Wetlands policy
Water Act

Kenya Agricultural and Livestock
Research (KALR) Act 2013

Bio science bill

EMCA review

Seed and plant varieties Act 2012
Land Act

Land use policy

National environment policy
Wildlife  biodiversity  valuation
project initiated

sectoral

By 2015 to have
documented the
natural capital in

Kenya by undertaking
ecosystem valuation ¢

identified ecosystems

water catchment aregd
and other critica
habitats.

By 2020 to have

economic valuation of

biodiversity in at leas
2 major ecosystem
undertaken.

1%

D

AS
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Biodiversity valuation mainstreamed

in the new wildlife law (2013
capturing need to value biodivers
resources and policy 2013
Creation of
utilization including wildlife related
enterprises for poverty reduction

ty

conservancies and

Target 3
By 2020, at the
latest, incentives,
including
subsidies, harmful
to biodiversity are
eliminated,

phased out or
reformed in orde
to minimize or

avoid negative
impacts, ang
positive

incentives for the
conservation and
sustainable use of
biodiversity are
developed and
applied,
consistent and in
harmony with the
Convention anc
other relevant
international

obligations,

taking into
account national
sSocio  economig
conditions.

Regional economic blocs e.g.:
East African
environment and natural resourg
of East African Community(EAC)

Biodiversity managemern
programme by Intergovernment
Authority on Development(IGAD)

National policy and legislation that

safeguard biodiversity exploitatig
locally and internationally (Wildlife
management and conservation A
2013).

Incentives to set conservancies
especially reclaim wildlife migrator
corridors

Involvement of local communities i
wildlife ~ conservation  througt
community wildlife association
new wildlife law 2013
Compensation committees at coul
level to ensure that loc:
communities are compensated los
related to wildlife conservation

protocol on

es

al

A\ct

to

>

nty

=

Ses

Identify/document
and analyze the
current negativg
incentives by 2015
Identify/document
and analyze th
positive incentive
with  a view of
integrating them into
national planning
process by 2020
Enhance
implementation of
positive/new
incentives
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Target 4
By 2020, at the
latest,

Controlled exploitation o]
biodiversity.
CITES licensing and nationg

A

Have a Green
economy strategy and
action plan by 2015

By 2020, the rate

of loss of all
natural habitats
including forests
is at least halve
and where
feasible brough
close to zero, an
degradation an(
fragmentation s
significantly
reduced.

174

&N

Forest Act 2005 in place
Rehabilitation initiatives 0

ecosystems( Mau, Aberdares, WM.

Kenya,
progress
Protected Areas — with 8 PA
(Chepkitale  National Reserv
Mount Kenya National Reserv

Cherengani, Nandi)

Governments, mechanism well established o by 2020 develop SPC
business and ensure managed international gnd plan  for  priority
stakeholders at all local use of wildlife resources sectors
levels have taken Collaboration through formal
steps to achieve public-private partnerships
or have SEIA, EIA and EA mandatory for
implemented projects within PAs and outside that
plans for are likely to impact negatively
sustainable Enactment of Private Public
production  and Partnership Act.
consumption and
have kept the The government has put policies and
impacts of use of strategies to in place to attain 10%
natural resources tree cover.
well within safe
ecological limits.
Strategic Goal B: Reduce the direct pressures ativ@rsity and promote sustainable use
Target 5 Land use policy in place Increase the forest

i

AS

D

w

Nyambene National Reserve, Lake

Simbi National Sanctuary, Naivasl
National Sanctuary, Ondago Swal
National Sanctuary, Lake Kanyabc
National Reserve
Elementaita National Sanctuar
declared since year 2000 with a tg

and Lak

np
Dli
e

Y)
tal

cover to 10 % by 2020
by 2020 20% of

degraded and
fragmented  habitats
are

restored/rehabilitated
By 2020 the rate o
loss of natural forest is
brought close to zero
Increase % of
protected Area

—
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area of Squire Km 3017
Development and implementation
the National action of UNCCD
Project on mapping and recovery
wildlife migratory corridors initiated
Establishment of wildlife
conservancies
community land owners promoted
Management of invasive
species (IAS) initiatives
Economic use
initiatives of IAS
One new Ramsar site designa
(Tana delta) and nomation of

three World Heritage Sites three Rift
Valley Lakes — Lakes Elementaita,

Nakuru and Bogoria

by private and

alien

of

of

and management

red

Target 6
By 2020 all fish
and

stocks and aquati
plants are
managed an(
harvested
sustainably,
legally and
applying

ecosystem base
approaches, S
that overfishing ig
avoided, recover)

plans and
measures are i
place for all

depleted species

fisheries have nq
significant

invertebrate

174

(@)

O

D

adverse impact

L)

Monitoring surveillance, control and

patrol of fisheries enhanced
Vessel monitoring systems(VMS)
enhanced surveillance established
Ecosystem management plann
standardized and adopted

Critical fish habitats mapped a
protected

Beach management
developed.

New marine vessel acquired f
research and training.

regulatio

Economic  stimulus
promote aquaculture.

policy t

[0

ng

By 2020 lllegal,
Unreported ang
Unregulated  fishing

are eliminated o
brought close to zero
by 2020 at least five
management plans fq
inland specific wate
bodies and marin
species developed

1%

Dr
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on threatened
species and
vulnerable
ecosystems and
the impacts of
fisheries on
stocks, specie
and ecosystem
are within safe
ecological limits.

[ Y

Target 7 Management and conservation plans Develop and
By 2020 areas to ensure sustainable use of natural implement a nationgl
under agriculture resources and biodiversity rich areas aquaculture  strategy
aquaculture and e.g. livestock production. and master plan by
forestry are Participatory Forest management 2018 to ensuring
managed plans, Aquaculture policy conservation of
sustainably, Application of climate smart biodiversity
ensuring agriculture including drought Integrating sustainable
conservation  of resistant/tolerant varieties promoted aguaculture and
biodiversity. and Agro forestry practices forestry in  county

promoted government spatial

plan by 2020

Target 8 Pollution  deterrent  legislation By 2020 :
By 2020, including Kenyan constitution 201|0 Provide infrastructure
pollution, reviewed and enacted.Water quality to reduce informa
including  from regulations and solid waste settlements by 50%
excess nutrients, management regulations in place. By 2020 to reduce
has been brought Management of waste and pollutipn runoffs from
to levels that are within protected areas undertaken| in agricultural
not detrimental tg collaboration with stakeholders. ecosystems by 40%.
ecosystem
function and Establishing of wurban rivers
biodiversity. programme to minimize pollution.

Optimal fertilizer use initiatives

promoted.

Organic farming practices promoted.

linking farmer with researc
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institution for timely information

Target 9
By 2020, invasive
alien species an
pathways are
identified and
prioritized,

priority  specieg

are controlled o
eradicated, an
measures are |
place to manag
pathways to
prevent theirn
introduction and
establishment.

[®X

Priority invasive and alien specis
identified and control measurs
initiated.

Legislative and institutiong
framework to implement Cartaget
Protocol on Biosafety among othe
established.

Biotechnology policy 2006 unde
Review to address other issU
including IAS.

National invasive alien specié
management strategy

Strategic plan on management
invasive in PAs
institutiong

Legislative and

framework to prevent introductign

of alien invasive species establish
under plant protection Act [reviewe
2012] and associated regulations.
An inventory of IAS on going

drafted and
activities to implement it initiated.

2S
2S

na
S

=

2r
es

2S

of

ed
d

Develop and initiate
implementation of &
national strategy o
invasive alien specie
by 2020

Finalize inventory of
IAS by 2020

Increase capacity t
identify 1AS to 100
personnel by 2020 t
enhance surveillanc
and monitoring of 1AS
pathways.

=)

(@)

O

e

Target 10
By 2015, the
multiple

anthropogenic
pressures on corg
reefs, and othe
vulnerable
ecosystems
impacted by
climate change o
ocean

acidification are

minimized, so as

to maintain their
integrity and

=

functioning.

Kenya Coastal Developme
programme (KCDP), for sustainab
management of Kenya’s coastal g
marine resources established
Integrated Coastal Zon
Management(ICZM) is in place ar
Is being implemented

The level of awareness on coral r¢
conservation.among . local fishir

communities has been enhang

through Beach Management Unit

Monitoring of coastal biodiversit
ongoing e.g Watamu Turtle watch
ICZM policy

le
nd

cef
"9

ed
5 .

Oceans policy

By 2020 minimise
anthropogenic
pressures on coast
and marine resource
by 50%

al
'S
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Target 11
By 2020, at leas
17 per cent of
terrestrial and
inland water, ang
10 per cent of
coastal and
marine areas
especially area
of particular
importance  for
biodiversity and
ecosystem
services, are
conserved
through
effectively and
equitably

|92}

Major coral reefs within the Kenya

Indian Ocean are protected as part of

the Marine PAs.

Sensitization regarding pollution and
silt into the sea to minimize climate

change impacts on the corals
Implementation of Nairob
convention protocol on LBS
NCCRS and Action plan by 2017

Update information on the sources

of pressures

Update knowledge base on status

trends on coral reefs and oth
vulnerable ocean ecosystems

Expansion of the protected are

increased NH
foreg

system through
community conservancies,
reserves, private forests.
Recovery of wildlife dispersals are
and creation of wildlife corridor
ongoing. .

Management of protected areas
been mainstreamed into other |a
use management systems includ
agriculture.
Recognition  of

the indigenou

er

as
)S,
st

AS

Uy

has
nd

ing

S

community conserved areas and

conservation practices.

Increasing

conservation and
protected areas of
terrestrial and inland
water, and of coastal
and maring

ecosystems by 17% &
2020.
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managed,

ecologically
representative and
well  connected

systems of
protected areas
and other
effective area:
based
conservation
measures, angd

174

integrated into the
wider landscape
and seascapes.

L)

Target 12 Single species action plan (Tajta Develop

By 2020 the apalis,Taita  thrush, Flamingos, A database of
extinction of Elephants, Sable, Sitatunga, HiroJa) threatened species
known threatened developed Species action plan
species has been A lot of effort and resources havye A national register o
prevented and been channeled for protection (of threatened species
their conservation endangered species especially the

status, large mammals under threat due|to

particularly of illegal international trade. Kenya has

those most in been in the forefront in mobilizing

decline, has been national as well as international

improved and efforts and goodwill in ensuring

sustained. their protection.

Research for inventorying endemic
species in some isolated protected
areas undertaken
Strong monitoring programmes hayve
been put in place for all categorigs
of species that is threatened |as
outline under IUCN red list and 4l
are captured in the scheduled |of
wildlife law in order to confer more
protection against extinction as well
as improve their status
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Bioscience Policy and Bill propose

to establish KBRC to be ex-situ

conservation of microbes and cell

lines of threatened species.

Target 13
By 2020, the
genetic diversity
of cultivated

Legislative and institutiong!
framework for conservation of the
diversity of cultivated plants and
domesticated animals established.

By 2020 establish
gene banks for animal
and microbes.
By 2020 community

—

plants and farme
and domesticate
animals and of

Close to 50000 samples of cultivated Gene banks are
and wild relative crops mainstreamed into
compromising about 2000 species agricultural systems.
wild relatives, conserved ex-situ.
including  other Several botanic gardens and field
socio- Gene banks established.
economically ag Efforts to conserve microbial genetic
well as culturally resources initiated.
valuable species
is maintained, an(
strategies  hav
been develope
and implementec
for  minimizing
genetic  erosion
and safeguarding
their genetic
diversity.

j®N

=0

Target 14
By 2020,
ecosystems tha
provide essential

Master plan for protection of water
catchment areas developed and
adopted.

By 2020 50% of our
major ecosystems wi
be mapped and the
extent of degradatio

~t

=]

services, included in climate change resporise established.
including services strategy. By 2020 5% of the
related to water, Establishment of legal and degraded ecosystem
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and contribute tg

institutional framework for

restored.

health, conservation of water towers.

livelihoods and

well-being, are .

restored and Restoration activities. in degraded

safeguarded, catchment areas ongoing .

taking into

account the needs

of women,

indigenous  and

local

communities, and

the poor and

vulnerable.

Target 15 Developing capacity to inventory By 2020 at least 5 %o
By 2020, and assess carbon stocks in Kenya of degradeg
ecosystem Ongoing assessment and inventory ecosystems are
resilience and the of carbon stocks restored /rehabilitated
contribution  of Restoration of degraded areas within to increase their
biodiversity  to important ecosystems resilience

carbon stocks has Constitutional requirement that 102 By 2020 the country
been enhanced, of Kenyan territory be under forest will have increased the
through and tree cover tree cover to 10%
conservation and Agricultural policy that 10% of NCCRS and Action
restoration, agricultural land be under tree cover plan by 2017

including Implementation of Master plan for

restoration of a rehabilitation and restoration of

least 15 per cent water catchment areas

of degraded Implementation of  Nationally

ecosystems, Appropriate Mitigation

thereby Actions(NAMAs) and National

contributing  to Adaptation Programmes of Actions

climate  change (NAPAs)under UNFCCC

mitigation and Promotion of alternative livelihoods

adaptation and to and appropriate technologies

combating NAP UNCCD developed.

desertification.
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Target 16 Nagoya has been ratified By 2017 the CHM
By 2015, th Legal notice no.160 on access and portal on ABS is
Nagoya Protoco benefit sharing(2006) established and
on Access td NACOSTI is a checkpoint for operational

Genetic Nagoya on Access Benefit Sharipg NACOSTI and KIPI
Resources and the Mechanisms for research involving

Fair and access of biological materials by

Equitable Sharing recommending applicant to segk

of Benefits affiliation mandated to manage

Arising from their biodiversity and seek access permit

Utilization is in from NEMA.

force and

operational,

consistent  with

national

legislation.

Strategic Goal E: Enhance implementation througtigygatory planning, knowledge management and
capacity building

Target 17 Process initiated Complete NBSAP by
By 2015 each Resources mobilized from the GEF 2017

Party has and government funding

developed, Stakeholder mapped and sensitized

adopted as a Steering committee established

policy instrument, Inception workshop held and report

and has generated

commenced

implementing an

effective,

participatory and

updated national

biodiversity

strategy and

action plan.

Target 18 Traditional knowledge and Mainstream NBSAH
By 2020, the traditional cultural expression bill in in other sectodl
traditional draft stage development plans by
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knowledge,
innovations  ang
practices of

indigenous  and
local
communities
relevant for the
conservation and
sustainable use of
biodiversity, and
their  customary
use of biologica
resources, ar
respected, subjec
to national
legislation  and
relevant
international
obligations, ang
fully integrated
and reflected in
the
implementation
of the Conventior
with the full and
effective
participation  of
indigenous  and
local
communities, at
all relevant levels

112

—

Legal notice on access and benegfit
sharing
Development of ABS tool kit by
NEMA

PIC guidelines
MTA guidelines
MAT guidelines
Proposed traditional knowledge
digital library, by NMK
National policy on traditional

knowledge, Genetic Resources and

Traditional Knowledge

Constitution of Kenya article 40(5)
Science, Technology and Innovatipn
Policy
Traditional Medicine and Plants
Policy(2010) bill
Ensure Locals communities are
involved by research accessipg
Biologicals materials and their TK
through ABS tools such as MOU,
PIC, MAT, MTA and ITA.
Establishment of traditional
knowledge and genetic resource
unit.

2020.
[IN
KIPI
NMK
NEMA

Target 19
By 2020,
knowledge, the

science base and

technologies
relating to
biodiversity, its

Draft bio-science policy and bil|,
for the establishment of Kenya
Biodiversity Information Platforn
for information sharing
Collaborative research with other
international institutions
Agency websites hosting

Establish/strengthen
of a biodiversity
repository for data
information and
knowledge centre b
2020

=

By 2020 technology
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values, biodiversity related information and need assessment
functioning, publications By 2020 appropriate
status and trends, Biosciences Policy and Bill proposes technologies for the
and the establishment of Kenya Biodiversity conservation and
consequences of Informatics Forum with a Platform sustainable use far
its loss, are where Institutions can inventorize biodiversity use
improved, widely data on Dbiodiversity which is And strengther
shared and accessible to researchers and capacity.
transferred, and academia.
applied. Establishments  of  Institutions

Higher learning that are enhancing

building of capacity in the

management of Biodiversity.
Target 20 Government agencies prioritizing Develop a resources
By 2020, at the biodiversity issues on their work mobilization strategy
latest, the plans for biodiversity by

mobilization  of
financial

resources for

effectively
implementing the

Strategic Plan for

Biodiversity
2011-2020 from
all sources, and i
accordance  with
the consolidateg

and agreed
process in the
Strategy for
Resource
Mobilization,
should increast

substantially from

the current levels.

This target will be

U

subject to change

BIOSCIENCE programs and natuf
products initiatives(MTP cycle 1)

al

2017

Advocate for
biodiversity research
fund

Designate a
biodiversity nationa

resource mobilization
focal point by 2015
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contingent to
resource  needs
assessments to be
developed and
reported by
Parties.

7.2

Contribution towards the achievement Millennium Dewelopment Goals
and post 2015 sustainable development goals

7.2.1.1Goal 1- Eradicate Extreme Poverty and Hunger

Efforts have been untaken by the Kenya Forest &erthrough the (Plantation
Establishment and Livelihood Improvement Scheme)lBEand Participatory Forest
Management (PFM) to enable forest dependent contiesinaccess forest resources
enabling employment and livelihood generation, &ge-keeping, eco-tourism which
has contributed greatly to rural livelihoods.

Establishment of community conserved areas, hamngesf non timber forest products,
agencies getting involved in the Corporate so@aponsibility by various agencies like
KFS, KWS, WRMA, etc , all leading to minimizing eéhdependency on natural
resources. Promotion of aquaculture across thetgoly the state department of
Fisheries. Promotion of agrobiodiversity (like giog of vegetables in sacks within
homesteads.

7.2.1.X50al 7 - Ensure Environmental Sustainability

National forest cover currently stands at 6.99%rejaa 2015 target of 10%. Efforts to
gazette more forest reserves will ensure theirrggcand conservation of other depended
biodiversity into perpetuity. Efforts are also bemade to rehabilitate degraded forest
ecosystems and improving their management througticjpation of the local
community living adjacent forests. Enhanced managenand protection of fragile
ecosystems is being undertaken through fencingeased surveillance and increased
security personnel.

* The land use plan for Tana Delta has been completed

* The site has also been confirmed as a Ramsar site.

* The finalization of the Wetlands policy, Nationath\BEronment policy, Integrated

Coastal Zone Management policy,
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* Management plans have been drawn for various etregdike the Nandi Forest,
Lake Naivasha.

* Development of Community Conserved Areas in varjpaigs of the country like
in Kakamega, South Nandi and in Dakatcha woodland

There are restoration programmes of degraded gensydeing undertaken by various
stakeholders. There has been gazettement of mast fand game reserves like (Nairobi
Ranch as a provisional forest The number of IBAsIteen increased to 65

Challenges and lessons learnt

Challenges that face the implementation of the A@igets include:

* Inadequate resources

» Transition to devolved governance subject to newyd&e constitution.

* Slow process of developing and enacting appabpriegislation Increased
pressure arising from multiple factors includeignate effects

* Changes in national/economic policies

» Changes of government structures

» Strengthen institutional capacities towards NBS#&f national biodiversity
reporting

Lessons learnt

* Need for priority setting on resource allocation.

 National and Regional integration and coordinatiane critical to the
implementation on the AICHI targets in respect tank boundary biodiversity.

* Inadequate mainstreaming of AICHI Targets in sedtstrategic plans slows
down progress.

* Involvement and participation of stakeholders ig teesuccessful implementation
of AICHI targets.
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CONCLUSION

Commendable progress towards achieving the AlCidkts.

Necessary legislation to promote biodiversity covasgon has been enacted.
Similarly a lot of effort has gone into putting jlace institutional structures for
biodiversity conservation.

Human resource capacity development

Management of water catchment and Protected Areas

Community involvement in conservation initiatives

Sustainable utilization of genetic resources

Improved awareness on biodiversity conservatiorceons.

Mainstreaming biodiversity conservation into seatatrategies and plans.
Resource mobilization towards biodiversity consgora

GAPS

More initiatives on communication education andlmuéwareness.

Urgent need to improve on clearing house mechanism.

Urgent need to improve on coordination and shasirigformation.

There’s need to identify innovative systems for thning financial resources for
biodiversity conservation.

Inadequate structures for conserving all formsiodliversity.

Need to strengthen institutional capacity for eoéonent of biodiversity related
laws and regulations

Integrating biodiversity concerns into strategicd aenvironmental impact
assessments.

Strengthen institutional capacities towards NBS&f national biodiversity
reporting

132



8 ANNEXES

8.1 ANNEX 1:
Driving-Pressure-Status-Impact-Response (DPSIR)y&isaon the Ecosystems and Natural Resources

Driving

pressure/Thr

Benefits

eats

Status

Response

Forest

Energy
(fuelwood,
hydro);
wildlife
habitat; trap
and store rair
water;
regulate river

flows and
prevent
flooding; help
recharge

ground-water
tables;
improve soil
fertility;
reduce SOi
erosion  ang
sediment
loads in river

Anthropoge
nic
Activities
Human
population
IS increasing
at about 3%
per annum
land use
change/land
tenure
change;
human
settlements;
agricultural
expansion;
fuelwood/co
nstruction;
poaching

Degraded/d
eforested
for logging,
firewood,
timber; loss
to
encroachm
ent of
settlements
and
agricultural
activities
such as
crop
production,
livestock
grazing,
charcoal
production

Habitat
degradation
and loss

sedimentation,
erosion ang
landslides,
alteration of
the
micro-climate,
water
shortages,
health risks
desertification,
reduced rivel
flows, threat to
endemic birds
mammal
species,
butterflies and
tree species

Appropriate
forest policy
2005, Fores
Act 2005,
Environment
policy, Wildlife
policy and Act
National land
Policy, climate
strategy/policy/l
egislation, UN
conventions
(UNCCD,
CBD,
UNFCCC,
Ramsar/wetlang
S, CITES,
CCMS, etc)
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water;  help
regulate loca Climate Frequent and
climate change prolonged
conditions; acf Rise in droughts ang
as carbor temperature storms/floods,
reservoirs and (0.7-20C, desertification,
sinks; are increased increase in
important in rainfall disasters,
cultural variability diseases,
ceremonies, as invasive
sacred sites, species, loss df
and in tourism biodiversity
and
livelihoods,
increased
human-wildlife
conflicts, water
scarcity, fires
Grassl Energy Anthropoge Degraded Habitat Appropriate
and/S (fuelwood); nic for shelter, degradation forest policy
avann wildlife Activities constructio and loss, soi 2005, Fores
a; habitat, Human n, erosion, Act
Shrub livestock population firewood,; desertification, 005,Environme
land/ production; is increase at loss to threat to birds nt policy,
Wood they trap and about 3% encroachm mammals and Wildlife policy
land store rain per annum ent of plants and Act
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[

water; land use settlements Livestock
improve soil change/land and policy, National
fertility; tenure agricultural Land Policy,
reduce SOi change, activities climate
erosion; human such as Appropriate
important  in settlements, crop Frequent and forest policy
tourism agricultural production, prolonged 2005, Fores
expansion, livestock droughts  ang Act
fuelwood/co grazing, storms/floods; 005,Environme
nstruction, charcoal desertification, nt policy,
poaching production increase in Wildlife policy
disasters; and Act
Climate diseases; Livestock
change invasive policy, National
Rise in species, loss df Land Policy,
temperature biodiversity climate
(0.7-200C), and strategy/policy
increased livelihoods, /legislation,UN
rainfall increased conventions
variability conflicts— (UNCCD,
human CBD,
conflicts, UNFCCC,
human-wildlife Ramsar/wetlang
conflicts; water| S, CITES,
scarcity, fires CCMS, etc
Marin Energy Anthropoge Degraded Habitat Appropriate
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Aquat
ic/We
tland

(fuelwood);
timber;
wildlife
habitat (flora
and fauna)
food
production
(e.q. fish);
mangrove
habitats,
corals;
tourism,
transport,
climate
regulation,
water
regulation ang
purification,
water,
grazing, flood
control,
erosion
control.

nic
Activities
Human
population
IS increasing
at about 3%
per annum
land use
change/land
tenure
change;
human
settlements,
agricultural
expansion;
fuelwood/co
nstruction

Climate
change-

for shelter,
constructio
n,

firewood,;
loss to
encroachm
ent of
settlements
and
agricultural
activities
such as
crop
production,
livestock
grazing,
charcoal
production,
pollution

Rise in
temperature
(0.7-20C,

increased

degradation
and loss, soi
erosion,
siltation  and
sedimentation;

threat to
biodiversity—
birds,
mammals, fish
and plants
pollution—
degraded wate
quality,

reduced wate
level

and surface
area, invasive
weeds e.g
Water hyacinth
(Eichhornia
crassipes)

Frequent anc
prolonged
droughts  ang

storms/floods;

=

forest policy
2005, Fores
Act
005,Environme
nt policy,
Wildlife policy
and Act
Livestock
policy, National
Land Policy,

Wetland policy,
Water  policy
and Act,
fisheries  Act,
climate strategy)|
policy/legislatio

n , UN
conventions
(UNCCD,

CBD,

UNFCCC,
Ramsar/wetlang
S, CITES,
CCMS, UN

World heritage

[

etc
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rainfall desertification;
variability increase in
disasters—
diseases,
invasive
species; loss 0
biodiversity
and
livelihoods;
increased
conflicts—
human
conflicts,
human—
wildlife
conflicts; water
scarcity, fires

—

Arid: Livestock Anthropoge Degraded Habitat Environment
Desert production, nic habitat, soil degradation policy, Wildlife
and wildlife Activities erosion and loss, soi policy and Act
Bare habitat (flora Human loss, erosion, Livestock
land and fauna) population desertification, policy, National
tourism increases at threats to Land Policy,
about 3% birds, mammal climate
per annum fish and plants strategy/policy/l
leading to Rise in egislation, UN
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land use temperature conventions
change/land (0.7-200C), Frequent anc (UNCCD,
tenure increased prolonged CBD,
change rainfall droughts  and UNFCCC,
variability storms/floods; Ramsar/wetlang
desetrtification; S, CITES,
Climate loss of CCMS, etc.
change biodiversity
and
livelihoods;
water scarcity
Agro- Food, Anthropoge Degraded Unsustainable ,Environment
ecosy livestock and nic soils, low land practiceg policy,
stems, crop Activities productivit leading to soll Livestock
Cropl production; Human y erosion, loss o policy, National
and/li soil fertility population soil  fertility, Land Policy,
vestoc increases at low Wetland policy,
k about 3% productivity, Water  policy
per annum plant and Act,
leading to biodiversity fisheries  Act,
land use loss, Agriculture Act,
change/land fragmentation Food and
tenure Rise in of land for nutrition Policy,
change, temperature urban climate
human (0.7-200C), settlements, strategy/policy/l
settlements, increased diseases/pests egislation, UN
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decrease
land size

Climate
change

in

N

rainfall
variability

Frequent anc
prolonged
droughts  anc
storms/floods;
desertification;
increase in
disasters,
diseases,
invasive
species, loss 0
biodiversity
and
livelihoods;
increased
conflicts—
human
conflicts,
human-wildlife
conflicts; water

—

scarcity

conventions
(UNCCD,

CBD,

UNFCCC,
Ramsar/wetlang
S, CITES,
CCMS, etc.
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Urban

Wildlife

habitat (flora
and fauna-

parks,

arboretum);

food
productio

(e.q.

industries);

tourism,
transport,

development
of various
infrastructure

(roads,
airport,
and
services

n

rails
etc.)
other

Anthropoge
nic
Activities
Human
population
increases at
about 3%
per annum
leading to
increases in
slums,
pollution,
waste, crimg
and
congestion

Climate
change

Degraded
rivers,
congestion

Rise in
temperature
(0.7-20C,
increased
rainfall
variability

Pollution (air,
noise, waste)
poor, health
and sanitation
crime

Frequent anc
prolonged
droughts  anc
storms/floods,
increase in
disasters,
diseases,
invasive
species; loss @
biodiversity
and
livelihoods;
increased
human
conflicts; water

—

scarcity

Environment
policy, National
Land Policy,
Physical
Planning  Act,
Waste
management
policy, climate
strategy/policy/l
egislation, UN
conventions
(CBD,
UNFCCC,
Ramsar/wetlang
S, CITES,
CCMS, etc.
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Soil

Provide
nutrients; hold
vegetation in
place; crop
production;
allow
percolation of
rain water;
form
foundations of
buildings; act
as carbor
reservoirs andg
sinks;
preserve
underground
biodiversity

Anthropoge
nic
Activities
Human
population
IS increasing
at about 3%
per annum
land use
change/land
tenure
change

Climate
change

Soil
degradation
Soil
erosion ang
loss

Rise in
temperature
(0.7-200C);
increased
rainfall
variability

Soil
degradation
and loss due t
unsustainable
land practices
poor tillage,
overgrazing,
deforestation,
leading to
reduced lang
productivity
e.g. food,
vegetation,
desertification,
sedimentation,
erosion ang

landslides;
water shortage
due to
decreased
infiltration

Frequent anc
prolonged
droughts  ang

[72)

storms/floods;

Environment
policy, National
Land Policy ang
Acts, Climate
strategy/policy,
UN conventiong
(UNCCD,
CBD,
UNFCCC, etc.)
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desertification
and soil
degradation
leading to loss
of biodiversity
and
livelihoods,
water scarcity

Moun
tains/
hills

Regulate river

flows and
prevent
flooding; help
recharge

ground-water
tables;
improve soil
fertility;
reduce SOi
erosion  ang
sediment
loads in river|
water, help
regulate loca
climate
conditions;

important ag

Anthropoge
nic

Activities
Human
population
increase
resulting in
land use
change/land
tenure
change,
human
settlements,
agricultural
expansion

Climate

Degradatio
n of the
soil,
Biodiversit
y-plants
and animals

Melting of
snow on Mt
Kenya,
reduction
of glaciers

Unsustainable
land practiceq
leading to soil
erosion, loss o
soil  fertility,
low
productivity,
biodiversity
loss, landslides

Environment
policy, Natio
Land Poli
climate

nal
cy,

strategy/policy/I

egislation,
conventions
(CBD,
UNFCCC,

UN

Ramsar/wetlanad
S, CITES,

CCMS, etc.)
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cultural change

ceremonies

and sacred

sites;

important in

tourism and as

wildlife

habitats (florg

and fauna)

Geolo Construction Anthropoge Open Land Environment
ay material; soll nic quarries, degradation, policy, National

development; Activities loss of soil  erosion, Land Policy,

trap and store Human water  for desertification climate

rain water population use in arid strategy/policy,
increase lands UN conventiong
results in An increase in (CBD,
greater disasters, UNFCCC,
demand for water-borne Ramsar/wetlang
construction diseases, los S, CITES,
material of biodiversity CCMS, etc.)
leading to and
uncontrolled livelihoods,
mining, increased
pollution conflicts—
from dust, human
and reduced conflicts,
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water
storage
sand dams

in

human-wildlife
conflicts; water
scarcity
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8.2 Annexe 2:

Participating Institution

Kenya Wildlife Service

Fisheries Department

Nature Kenya

Kenya Agricultural Research Institute

National Museums of Kenya

National Council for Science and Technology Ing#itu
Department of Resource Surveys and Remote Sensing
Indigenous Information Network

Kenya Marine Fisheries Research Institute

Kenya Forest Service

Ministry of Devolution, Government of Kenya

Ministry of Environment Water and Natural Resources
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Appendix 1

Reporting Party

Republic of Kenya

NATIONAL FOCAL POINT

Full name of the institution

Ministry of Environment, Natural Resources and Regl Development Authorities

Name and title of contact officer

Dr. Richard Lesiyampe, Principal Secretary

Mailing address

P.O Box 30126-00100, Nairobi

Telephone +254-20-2730808/9
Fax +254-20-2734722
E-mail psoffice@environment.go.ke

CONTACT OFFICER FOR NATIONAL REPORT (IF DIFFERENT F ROM ABOVE)

Full name of the institution

Ministry of Environment, Natural Resources and Ragl Development Authorities

Name and title of contact officer

Parkinson Ndonye, Deputy Director, Multilateral Bommental Agreements

Mailing address

P.O Box 30126-00100, Nairobi

Telephone +254-20-2730808
Fax +254-20-2734722
E-mail pndonye @environment.go.ke;parkinsonndonye @yahad co.

SUBMISSION OF REPORT
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Signature of officer responsible for
submitting national report

Date of submission

28" OCTOBER 2015
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