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Preface

I am delighted to present this second edition efState of the Coast report for Kenya. The pioneer
first report was published 8 years ago in 2009. Widevelopments that impact the coastal region in
diverse ways have taken place since the first@divas prepared. This report has reviewed the
current status of the coastal environment andataral resources, the demography and rich culture
of Kenya’s coastal communities, as well as thequness and threats to environmental health being
experienced in the coastal zone. The report haifeel the drivers and pressures on resource use,
the observed impacts on the environment, and tharnagés made to safeguard the environment.
The report further proposes measures to mitigatewrse environmental degradation in order to
safeguard the environment and the ecosystem goodsservices it provides to the coastal
communities and the economy.

Kenya'’s coastline, extending from the border witmfalia in the north to the border with Tanzania
in the south, is about 600 km long. The coastakzerendowed with rich natural resources, which
are of immense economic and cultural value to d@stal region inhabitants and the nation at large.
These resources, in addition, provide critical egmal services, whose real value has tended to be
underestimated. The coastal region supports mamyoaaic activities that contribute significantly
to the country’s gross domestic product.

This report shows that during the last 8 yearscibestal urban population has increased steadily
mainly due to imigration, leading to increase imagraphic pressure on the natural resource base.
Shipping and tourism remain the two main industtlest attract immigrants due to the real and
potential employment opportunities. Other key ecoigoactivities include agriculture, fisheries,
mining, and manufacturing. While the shipping indysontinues to grow and offer livelihood
opportunities, tourism has significantly contractiule to insecurity and other external factors.
Apart from changes in demography, new developmentshe agriculture, water management,
infrastructure and industry have continued to implae environment.

To counter the impacts, the report shows that denable efforts and gains have been made at
policy and management level during the period tdresk the issues facing the coastal and marine
environment. Such efforts include implementationhef first Integrated Coastal Zone Management
(ICZM) action plan between 2011- 2015; review aegiedlopment of laws and policies relevant for
coastal zone management such as ICZM Policy 20dvplementation of various sectoral
programmes and improvement in public participatomong other efforts. While the outcomes of
such efforts are already visible as documentetiisireport, it is undoubtedly clear that much still
needs to be done in order to promote sustainablel@@ment in the coastal zone. This report will
inform the formulation of the ICZM Action Plan ftine next 5 years besides other programmes and
strategies by stakeholders to enhance conservatiothe coastal and marine environment.
Furthermore, the production of this report servesde¢liver part of Kenya's obligations to the
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Nairobi Convention for the Protection, Managemeamd ®evelopment of the Marine and Coastal
Environment of the Eastern African Region.

I would like to thank our Government, Indian Ocegaommission and DANIDA for supporting
preparation of this report. The leadership and dioation role played by NEMA in preparation of
the report is commended. The participation by vexistakeholders in the preparation of the report
led by NEMA and Kenya Marine and Fisheries Resedrdtitute is highly appreciated. |
encourage all stakeholders to make use of thenrdbon provided in this report to plan and
implement programmes and projects that will goraglvay in enhancing sustainable development
of Kenya’s coastal zone.

Prof. Judi Wakhungu
Cabinet Secretary, Ministry of Enviroment and Natural Resources
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Foreword

This report has reviewed the first edition of that& of the Coast (SOC) Report for Kenya prepared
in 2009 by updating and adding new data and infdonaon the status of the coastal and marine
environment. The findings of the report providedevice on the need to foster integrated approach
to management of the coastal zone.

Since early 1990s concern about the issues aftetite coastal and marine environment has led to
a number of initiatives based on the concept &grdted coastal zone management (ICZM). ICZM
seeks to create a balance between development ngtbdthe need to protect the very resource
base that sustains the coastal economic and logdilactivities. It brings together all stakeholders
involved in development, management and use oftabasne resources within a framework that
facilitates integration and coordination of theffioets with a view to promoting sustainable coastal
development. ICZM was institutionalized in the coynn 1999 following the enactment of the
Environment Management and Coordination Act (EMQAP9 which today is EMCA CAP 387
following a review done in 2015 to align it withetinew constitution.

The Kenya Coast is endowed with some of the worbst valuable coastal and marine resources
that not only support economic activities but alke livelihoods of the people. The resources
include mangrove forests, estuaries and deltasl danes, beaches, coral reefs, seagrass beds as
well as pelagic habitats among others. These ressuare environmentally sensitive and easily
degrade if poorly managed and used. This reporthkeasly shown that there are numerous issues
and challenges facing the coastal and marine emwient. Notable drivers of environmental
degradation in coast region are: high rates of |abjn growth, urbanization, expansion of
industrial developments, overexploitation of natuegources and climate change among others.

The fast growth of coastal urban settlements withlbe necessary support services has led to the
degradation of the built/urban environment throygtilution; clearing of urban forests; and
reclamation of urban wetlands among other impalit® report also shows that emerging issues
brought about by large-scale socio-economic devedrpis and climate change are also putting a
lot of pressure on the coastal and marine enviroinidese issues, unless addresses, will continue
reducing the resilience of the coastal environnagak its capacity to sustainably provide ecosystem
good and services.

This second edition of SOC report has recommendbtbad range of measures and actions to
address the issues and challenges facing the teastanarine environment. Pursuant to EMCA
Cap 387 sec 55, an ICZM plan will be prepared basethe findings of this report to guide the
management of the coastal and marine resourcehennext five years. The Ministry of
Environment and Natural Resources is committed trkiwg with NEMA and all other
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stakeholders to develop and implement plans andrgnames to address the issues facing the
coastal and marine environment as reported inrépisrt.

Mr. Charles T. Sunkuli,
Principal Secretary, State Department of Environmen
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Executive Summary

This report reviews the first State of Coast Repaublished in 2009. The review used the current
data and information on the status of Kenya’'s @astd marine resources and the environment,
demographic and resource-use trends, current ispacid threats to sustainability, and
management measures to mitigate and prevent ceqtinkesource overexploitation and
environmental degradation. The report recognisescttanges in the management structures and
instruments, changes in economic fortunes of tiggone accerelated economic development and
other issues emerging during the intervening peridek information will serve as the foundation
for the development of the Integrated Coastal Zda@agement (ICZM) Action Plan for the next
few yearsin addition to informing other programmes and swm@s by stakeholders to enhance
conservation of the coastal and marine environment

The preparation of this document was lead by KMHkRIcollaboration and consultation with
experts and managers in each sector from the cegisin as well as resource users. The DPSIR
(Drivers, Pressures, Status, Impacts and Respofiag®work was used to prepare the document,
in which the drivers and pressures of the changesdantified clearly, the status and impacts of
pressures on the resources is evaluated, and tmagerment response strategies and their
effectiveness are discussed. The document cordaieshnical chapters which give an overview of
the coastal environment of Kenya, coastal ecosystand biodiversity, species of conservation
concern, coastal communities, land and water ressureconomic activities, major threats and
impacts on coastal and marine biodiversity, gouwaceaof the coast and marine environment and
emerging issues.

Chapter one provides a detailed description ofnle¢hodology used to prepare the report while
Chapter Two provides the geographical, physical gedlogical setting, climate as well as the
factors that drive the state of the environmenthat coast. Climatic, oceanographic and weather
patterns are driven by thetertropical Convergence Zorfel CZ) which influence seasonal monsoons
and associated human activities. The factors drhanges in the environment through economic
and demographic developments, urbanisation, tourgniculture, mining and shipping. The
changes observed in the coast environment sinceriwgous report include sea level rise and
associated impacts of coastal erosion, reductiah ragher variability of precipitation and river
discharge. The changes are further exacerbatedday thanges in water and land resource uses
driven by population growth and the demand for fotiter natural resources.

Chapter Threg@resents in detail the various ecosystems andJgoglty supported by the coastal
and marine environment. The ecosystems includeeshearies and deltas, coastal sand dunes and
beaches, terrestrial and coatal forests, mangreeagrass beds, rocky habitats and coral reefs, as
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well as pelagic and deep water ecosystems. Theweegstablished that these ecosystems have
demished in size and species diversity due tortigacts of human settlemets and developments,
which in turn has reduced their ability to provideosystem services required for sustainability.

The most impacted ecosystems include coastal tealeforests, coastal forests and wet lands,

coastal beaches, seagrass beds as well as cdgal ree

The main drivers of change in these ecosystemgwaeuse by an increasing human population,
economic development and climate change. Popukatidrkey species within these ecosystems
have been impacted to critical levels threatenimgirtcontinued existence. The most affected
species within the terrestrial environment include primates and, reptiles; while in the marine
environment sea mammals, turtles, and elasmobraghsighly threatened by over-exploitation
and the impacts of marine resources use. Mitigati@asures to the threats are based on global
concervation approaches, national environment prasen measures such as protected and
conservation areas and local community based cemtsem areas and rehabilitation measures as
well as the establishment of a seed bank storerdeepve the genetic diversity of indigenous
threatened plant species.

ChapterFour describes the status of species of consernvatimcern. Species of conservation
concern include those that are rare, endemic aw gvidence of local population declines, and are
classified by IUCN as critically endangered, endard, vulnerable, or near threatened. They
include marine mammals (Cetaceans and Sireniaea){wstles, bony fishes and elasmobranchs
(sharks and rays), and terrestrial species (mammegdsles, birds, amphibians, and plants). Human
induced pressures continue to impact on speciesop$ervation concern driven by increasing
coastal populations, poverty, shrining habitas,rexgloitation of resources, coastal development
and urbanization, and tourism. There are generegrtaminties on their status; however, anecdotal
evidence continues to indicate declining populaioNonetheless, there have been concerted
efforts since 2009 to document sightings of thgmzigs through collaborative monitoring efforts,
which has enhanced knowledge on their distribuiot enabled the idenfication of important areas
of biodiversity.

Chapter Fiveprovides details of coastal communities in relatiorthe environment. Population
growth is one of the key drivers of changes in ¢bastal environment. The national population
census of 2009 estimated the coastal populati@Banillion people with an annual growth rate of
2.9% compared to the national growth rate of 3.2¥e region has a population density of 40
persons/kry which is lower than the national average of 66ses/km with a high
concentratation in urban centres. Population siwedistribution in the coastal region is driven by
immigration and settlement of landless people.l&eatints and land use patterns have not been
well coordinated nor informed by the consideratiohscological sustainability. Densely populated
areas have arisen without the necessary servickgling clean water supply, sanitation, education
and health facilties, leading to decline in envimemt and human health. The rapid human
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population growth, combined with poor resource ngamaent has led to unsustainable extraction of
natural resources, including water, forests, aslgfiies.

Chapter Six describes the land and water resouvdeish are key factors to economic
developments. These resources are also the pd#neagnvironment that is directly impacted by
economic activities. The review shows an increaggrotected and conservation areas, which serve
as reserves of biological diversity and ecologfcactions. Large-scale agriculture and ranching
also occupy a significant part of the land at thast region. However, issues related to land tenure
hinder investment and food production. Moreoverstad the land at the coast is not adjudicated
and a large part of the population does not haeerigihts to the land they occupy, whereas a
significant part of the land is owned by absentaedlords. Remarkable changes in land use
patterns are taking place due to a huge demandrdrfor housing and settlement particularly near
urban areas.

Like most of Kenya, the coast region is water defit The coastline receives significant
convectional rain that supports natural vegetatinod agriculture. The main sources of domestic
water are surface water, ground water, and rainwdtee densely populated coastline gets most of
the water from the springs in Taita-Taveta, theeRiathi and ground water from the shallow
Msambweni aquifers. While piped water is the maburse of water in the urban areas, few
households have piped water in their houses, andet obtain water from vendors. In some areas
of the coast such as Lamu, households mainly depenldarvested rainwater for domestic use.
Interventions to improve the supply of domestic evanclude servicing of aged water supply
systems, building of new dams; while desalinatibrseawater is proposed to increase freshwater
supply to urban areas.

Chapter Seven describes the key economic actiatielsthe impacts on the coastal environment.
The key sectors contributing to the coastal econgnawe tourism, ports and shipping, agricultural
industry, fisheries, agriculture, forestry, and m@ The coast has diverse tourist attractions that
support the national economy. These attractionkidecsome of the best beaches in the world,
wildlife conservation areas, and historical andural attractions. The review has established that
the performance of the tourism sector has markddtfined mainly due to insecurity. However,
tourism remains one of the most important econaautuwvities in the region and the leading source
revenue and of job opportunities. The impacts of tharious economic activities on the
environment include physical alteration and desioacof habitats; pollution; salination of ground
water; and overextraction of resources among otfRrsommendations have been made to address
these impacts.

Chapter Eight evaluates the major threats on coastamarine biodiversity including pollution by
effluent and solid waste, eutrophication, permaradteration and destruction of habitats, invasive
species as well as climate variability and adveveather patterns. The key sources of pollution
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affecting coastal and marine environments are imdldischarge and oil spills, while sewage
discharge and agricultural activities lead to rutienrichment of water bodies resulting in loss of
biodiversity. In most of the larger coastal urb@mters and their suburbs, the use of septic tanks
soak pits, pit latrines and open drains is prevalere to lack of sufficient sewege disposal systems
resulting in the contamination of surface as welgeound water. Solid waste management systems
are inadequate. The situation is made worse bintiteasing use of non-biodegradable plastics that
end up in the environment as microplastics threatethe health of wildlife and human beings.
Large areas of land have been permanently altgretehring of natural vegetation for agriculture,
salt manufacture, mining, and extraction of corddtom materials without any plans for
rehabilitation. The loss of natural vegetation asdful land to invasive plants pose significarkgis

on livelihoods and the environment, while variaon weather patterns constitute a serious threat
to the region’s natural evnvironment and the ecdnand physical systems in which sustainable
development and prosperity depends.

The status of governance of the coastal and marimgonment has been reported in Chapliere

9. The review established that the national goverrtnhas enacted several legislations that effect
natural resource management within the coast rebesed on the new National Constitution
(2010). The new constitution devolved many function the management of natural resources and
the environment from the National Government to i@gpuGovernments. The provisions of the
constitution have been operationalised throughosesgiecific legislations. The EMCA CAP 387 is
the key national frame work law for managing theiemment. Other relevant laws include the
Forest Conservation and Management Act 2016, thleeFies Management and Development Act
2016, Wildlife Conservation and Management Act 20@8unty Governments Act 2012 and the
Land Act 2012 among others.

Some new structures have also been establishaatintbe new legislations. They include, County
Environment Committees, the Kenya Fisheries Seraond Kenya Fish Marketing Authority.
Through the new Constitution more responsibilibesmanagement of natural resources have been
vested on the Counties Governmemtsblic awareness on the importance of the coasthhearine
environmenthas also improved. This is evidenced by large rernatb CBOs formed and actively
participating in environmental conservation in feriod. The review andnprovement of legal
frameworks providing for community participation ienvironmental management has also
enhanced community participation in coastal resumanagement. As a result there are more
BMUs; CFAs; and WRUAs formed and actively consegvthe coastal environment than it was
during the first state of coast reporting. Howewvemnyironmental governance issues still exist.
Recommendations have been made to address them.

A number of emerging issues associated with neweldpments since the previous report are
discussed in Chapter 10. These include the megasirditure projects, LAPSSET and the SGR and
large scale farming initiatives aimed at improvingd security. Other emerging issues, which may
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also have an impact on the coastal economy andrvieonment, include security, climate change,
oil and gas exploration and development of offstshipping infrastructure.

Finally, Chapter Elevenf the report has made recommendations on the pegpmterventions to
address the issues affecting coastal and marireuness. Although many of the interventions
proposed fall under specific sectors, it is impoirtao note that embracing integrated and
ecosystem-based approaches would be more benefgcialwill create synergy, avoid duplication,
and result in outcomes that are more effectiveep dtarting point towards implementation will be
to capture the recommended actions in the ICZMdkcRlan for the next five years and in sectoral
strategies, programmes and plans.
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Chapter 1 : Introduction and Methodology

There has been increasing awareness and consensugs stakeholders in the country that the
use of integrated approach to management of thstaloaone provides for better coordination
compared to the sectoral management approach.niégrated Coastal Zone Management (ICZM)
approach brings all the sectors involved in theetitgument, management, and use of the coastal
zone within a framework that facilitates integratiof their interests and responsibilities. ICZM
attempts to balance the needs of development witegtion of the very resources that sustain
coastal economies, while taking into account thelips concern about the deteriorating
environmental, socio-economic and cultural statthefcoastal zone. The ICZM approach requires
a synthesis of the status of the resources, tkplogation, and the current and potential impamts
the environment to facilitate systematic management

The first State of the Coast Report (GovernmenKehya, 2009) was developed by a National
Task Force constituted by the National Environmel@nagement Authority (NEMA) in 2008
when the Authority initiated steps towards the dewament of an ICZM framework for Kenya. The
report was the first one-stop document to provigedtatus of the resources in the coast of Kenya,
in relation to livelihoods and human welfare. TI@&ZM action plan was developed to guide the
implementation of the recommendations of the refgatmove forward, a review of the report was
found necessary in order the ICZM action plan.

The initial step in the preparation of this reportolved an in depth review of the content of the
State of Coast report (2009) to define the scomk depth and to identify data and information
gaps. The review resulted in the expansion of #imel luse and water resources section to a new
chapter, recognising the central role of the resesiin the human well-being and environmental
sustainability. This report takes cognisance of thev dispensation provided in the new
constitution and the devolved administrative stites and institutions. In addition, it was realised
that there were emerging issues that could notcberamodated within the thematic chapters and
therefore a new chapter on emerging issues wasdadds report also includes a new chapter,
which provide directions and future activities thall need particular attention in the ICZM Action
plan for the next five years.

The review was followed by identification and catien of new data and information that has been

generated through various research, surveys andnuodations since the last report. The

evaluation of changes in the status of resourcdsearironmental impacts associated with their

exploitation followed the DPSIR (Drivers, PressurBtatus, Impacts and Responses) framework

(Figure 1.1). The framework identifies a chain @usal links starting with ‘driving forces’

(economic sectors, human activities) through ‘press (emissions, waste) to ‘states’ (physical,
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chemical and biological) and ‘impacts’ on ecosyseimmuman health and functions, eventually
leading to management ‘responses’ (Kristensen, 2004

Drivers Pressures State Impact

Human Human Ecosystem Physical
needs acﬁviﬁes e.g., air, water, forests, z’_;;ng’lc_:a’l

coral reefs, mangroves,
seagrasses, lakes

Response
Decisions

Figure 1.1 The causal links of the DPSIR framework

The main drivers of change are population growtionemic development, poverty, and low level
of education. Historic, current, and emerging puess on the coastal environment include over-
exploitaiton of resources, land use change, sarethange, and pollution, all of which are
associated with natural and anthropogenic factdoh® emerging pressures include oil and gas
explorations, ocean acidification, rise in seaateftemperature, sea level rise, eutrophication and
others. The environmental impacts identified inelddss of biodiversity, lose and modification of
habitats, declining catches in fisheries, while thsponses include management interventions,
changes in policy, increased enforcement of exgydams and regulations among others.

A consultative approach was undertaken in the daweat of the report. An inception report which
described the scope of work and allocation of rasjilites as well as a work plan was developed
and agreed upon between KMFRI and the NEMA. Thekwalan included the steps and
identifiable goals of each step to ensure wide wlbason of experts, stakeholders, resource
persons, and target resource users, managers eistdenakers. The drafting of each chapter was
guided by lead experts in the thematic areas, wpluts from other external experts, resource
persons and managers. The team leader oversawribistency and coherence of the entire report.
Two expert consultative meetings were conducterbtiect data and information from experts and
managers responsible for various coast and maeswirces. The draft report was also presented to
the ICZM committee for inputs and validation. Theaftl was further subjected to a stakeholders
review process in two other workshops. The updateth and information and the additional
sections in this report will provide clear evaloatiof the state of the environment and a firmeebas
for the preparation of the ICZM Action plan and etlnitiatives to support the integrated coastal

zone management process.
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Chapter 2 : The Coastal Environment

2.1 Geographical setup

Kenya has a coastline of over 600 km which stretcileng the seafront, from Kenya-Somalia
border at Ishakani in the north (1.7°S; 41.5°EK&nya-Tanzanian border at Vanga in the south
(4.7°S; 39.2°E). Upon promulgation of the new cduagobn in Kenya in the year 2010, forty-seven
(47) counties were delineated, of which Kwale, Mas#y Kilifi, Tana River, Lamu and Taita-
Taveta are within the coast (Figure 2.1). The Kengclusive Economic Zone covers an
approximate area of 142,000 kwith potential extension of its continental shedfybnd the 200
nm by approximately 103,302 Krpending Kenya’'s submission to UNCLOS. For the pags of
this report, the coastal zone means the geomorgitoémea where the land interacts with the sea
and comprises of both terrestrial and marine argh @oexisting biota and abiotic components
(EMCA, 2015).
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Figure 2.1 Map of the Kenya coast showing the ebastunties and the Kenyan EEZ boundary.
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2.2 Climate

The Kenya coast lies in the hot tropical region rehthe weather is influenced by the great
monsoon winds of the Indian Ocean. Climate and hegasystems are dominated by large-scale
pressure systems of the Western Indian Ocean (Wi@) two distinct monsoon periods. The
weather is dominated by the Northeast Monsoaskazj which is comparatively dry from
November to early March (Figure 2.2).
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Figure 2.2 Seasonal variations of the average smadd

During March and April, the monsoon winds blow meast to south-easterly directidfugi) with
strong incursions of air from the Indian Ocean fing heavy rains. Between May and August, the
South-easterly monsoon gradually sets in and thathge becomes more stable comparatively
cooler temperatures. There is a 1 — 2 months transperiod between the two seasons
characterized by variable and weaker winds.

Annual rainfall follows a strong seasonal pattesalpng between late March and early June.
(Figure 2.3). Another smaller peak of rain occuebateen October and November but decreases
rapidly from December to a minimum during Januang &ebruary. Mean annual total rainfall
ranges from 508 mm in the drier, northern hintetltmover 1,016 mm in the wetter areas south of
Malindi. Relative humidity is comparatively highl gkar round, reaching its peak during the wet
months of April to July.
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Figure 2.3 A general climate diagram of Mombasakeshowing rainfall and temperature variations
(Source: Lietch et al., 1999)

2.3 Oceanography

2.3.1 Tidal regime and waves

The inshore waters of Kenya experiences semi-didiohes with a spring tidal range of about not
exceeding 4 m (Brakel 1982; Tychsen 2006). Thetabaffshore waters experiences swell whose
magnitude varies in different periods of the y&auring the northeast monsoon season, 80% of the
swells originate from the north-east with a maximsignificant height of 6m. The sea is usually
calm during the inter-monsoon period (March-Apat)d wave height drops significantly to 2.5m
shifting clockwise to a southerly approach withgafluctuations. The waves are usually very large
with a maximum significant height of 8m during trsutheast monsoon (May-October)
approaching the coast predominantly from south-aast southwest direction. Calm conditions
follow during the inter-monsoon period and wavesdt¢o approach the coast from a north-east
direction.

2.3.2 Ocean currents

The offshore current system off the Kenyan coagtait of the alternating cycle of the southeast
monsoon and the northeast monsoon (Knox and Ander885, Schott and McCreary 2001). The
cycle is caused by alternating high and low pressystems over central Asia and south ¢fR0
latitude (Okoola, 1999). The predominant monsoawedr surface currents off the Kenyan coast
are the East Africa Coastal Current (EACC), the &lo@urrent (SC) and the Equatorial Counter
Current (ECC) (Figure 2.4). The EACC flows northd/dinroughout the year. On the other hand,
the Somali current is a typical seasonally revegrsiarrent with the current flowing northward
during the south east monsoon at a maximum speabaft 2 m3(Swallow et al. 1991). During
the northeast monsoon, the Somali current flowshseard at a speed of 1.5-2 HsThe reversed
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Somali Current meets the EACC at latitude 22%0 form the eastward flowing ECC which flows
as an undercurrent. The width of EACC is 160-200ath its maximum depth at about 400 m.
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Figure 2.4 Schematic representation of ocean dsrierthe Indian Ocean during the South East Monsoo
(red) and Northeast Monsoon (blue) including chpéimt transport numbers (Source: KeNODC).

2.3.3 Sea level change

Over 30 years’ of sea level data derived usingMbenbasa tide gauge shows a gradual increase in
mean sea level over the period 1986 — 2012 of aBoatm per year (Figure 2.5), which is
consistent with projections by the Intergovernmkemanel on Climate Change (IPCC, 2013).
Seasonal variations in sea levels occur with marmimalues usually observed in the period April-
May and October.

31



2.95

2.92

2.89

2.86

Mean sea level {m L.A.T)

2.83

2.80
1985 1990 1995 2000 2005 2010

Year

Figure 2.5 The monthly mean sea level variatiothatKkMFRI GLOSS Mombasa tide gauge station
between 1986 and 2012. (Source: Kimeli et al., 206Bublished Report)

The lowest sea level occurs in February and ingleeod July-August. These variations are
attributable to inverse barometric effect as welttee monsoon regime. The interannual variation in
sea level is attributed to thermal expansion ofdbean due to global warming and steric effects
that are attributed to salinity variations.

2.4 Geology and geomorphology
2.4.1 The geologial timescale

The geology of the Kenyan coast is composed ohsenalis from the Tertiary, Cretaceous, Jurassic,
Triassic to the Precambrian ages (Figure 2.6). t€htery being the youngest (0-50 Ma), Jurassic
(150-200 Ma) and the oldest being the Triassic {2B0 Ma). Much of Kenya is covered by
Precambrian Basement (Mozambique system), Teni@lioanics and Quaternary sediments. It also
comprises of coastal terrigenous clastic sedimehthe Karroo system belonging to the Jurassic
(144 — 206 Ma) and Tertiary (1.8 — 6 Ma) periodige northern part around Lamu region is
predominantly Pleistocene sediments which are mamin-marine; however, a more mixed
geology is discernible from Malindi down to the 8aurhe mixed geology can be attributed to East
African Rift System (EARS) that is characterisedritgnse geological processes.

The Kenya coastal region is generally low-lying astthracterized by an extensive fossil reef,
which lies a few meters above present sea léMet coastal environment is set in a passive
continental margin (i.e. tectonically inactive)ethvolution of which was initiated by the break-up
of the mega continent Gondwanaland in the Lowerddeg (200 Ma). The Kenyan coast can be
described in three geological physiographic zofée. Nyika lies at 600 m above the present sea
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level and represents the higher ground coveredéyDuruma sandstone series and older rocks to
the west. The Foot Plateau occurs at an elevatbnden 140 m and 600 m above the present sea
level. This coincides well with the relatively yagar Jurassic rocks. The Coastal Plain, the lowest
step, rises from sea level to 140 m. On average,bélt increases from a few kilometres wide in
the southern sector, to over 40 km in the northe Geomorphology of the Coastal Plain is
dominated by a series of raised old sea level destaMost of the coastal environment and the
modern shore configuration follow the 0-5 m and3hE5 m sea level terrace complexes.
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Figure 2.6 The geological ages of rocks of the Kengoast (Source: KeNoDC)

The cretaceous and volcanic sediments allow foraeodd percolation and recharge of coastal
aquifers, which supports immense potential for gtwater resources. Cretaceous sediments are
characterised by among others mudstones, shale sandstones. Volcanic rocks including
pyroclastics, for example, have porosity and pebhiiéa similar to poorly sorted sediments that
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allows for percolation and subsequent rechargeqaffers. Most of the rock formations have a
shallow water table (between 20 and 30 m), witlaterryields of varying salinity. The highest
water quality is found in areas covered with Kilgoni beds and Magarini and Kilindini sands, e.g.
the Tiwi area of the South Coast. Areas covereth Mitrassic shales and Pleistocene limestone
tends to have low volumes of poor-quality water (iga et al., 2006).

2.4.2 Sediment lithology

Sediment lithology of the Kenyan coast shows a doatlon of alluvium, terrigenous to aeolian
(windblown) sediments (Figure 2.7). The coastlidedominated by coral reef with instances of
pronounced presence of aeolian sediments espetatlye north around Malindi and Ungwana.
This can be explained by the pronounced occurrefisand dunes in this region. However, farther
away from the coastline, alluvium and sandy sediolegy dominates the lithology. Alluvium are
loose, unconsolidated sediments, composed of shd and clay transported by water and
deposited in non-marine environments.
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Figure 2.7 The sediment lithogy of Kenya's cabsbne (Source: KeNoDC)
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2.4.3 Bathymetric features

Additionally, multibeam (MBES) bathymetry and 2-Bismic reflection surveys were carried out
between 2007 and 2008 by the Government of Kenyahe purpose of delineating Kenya's
extended continental shelf beyond the 200 nm bayrarequired under Article 76 of the United
Nations Convention on the Law of the Sea (UNCLO3®)e data provides new information on the
geomorphology of the continental shelf, slope aogksal plain along the Kenyan passive margin.
The data showed a gently sloping continental stegticted with deep sea channels/canyons.

Three large seamounts ranging between 800 — 20@0height were also observed at the southern
most part (427’ 52.914” E, 438’ 42.635” S), the other at the centre (&Y%’ 32.82" E, 3 4’
52.346" S) and the last one at the northern boyn@& 17’ 15.943” E, 2 8’ 34.173"” S). The three
seamounts are yet to be named and included inightaldjazetteer of undersea names maintained
by the General Bathymetry Chart of the Ocean (GEBSGb-Committee on Undersea Feature
Names (SCUFN). The Kenyan EEZ (shallow to mid-dgpshnot adequately mapped to high
resolution presenting a gap that needs to be fdkegart of the blue economy initiative. However,
there is an opportunity for Kenya to fill this gaging a recently acquired research vessel (RV
Mtafiti) equipped with state of the art echo-soungdequipment.

2.5 Drainage and hydrology

2.5.1 Rivers, catchments and sediment loads

The hydrology of the coastal region of Kenya isdohsen the drainage patterns of perennial and
seasonal rivers into the Indian Ocean baEhe riverine parameters in the perennial and sedson
rivers that drain into the Indian Ocean along tlemyan Coast are shown in Table 2.1.

The two main rivers, Tana and the Sabaki both aig from the highlands of Kenya around
Mount Kenya and Nairobi, and the Nyambene Hilleastern Kenya. Discharge from the two main
rivers is highly seasonal, characteristic of dmydaivers, which can deliver over 80 % of their
annual sediment loads within a period of a few datythe onset of heavy rains (Table 2T3ana
River, which is the longest river in Kenya (~1,20€), has a total catchment area of ~96,000 km?
(~17% of the country), and drains into Indian Oceaar Kipini in north coast of Kenya. Sabaki
River, which empties into the Indian Ocean 5 kmtimaf Malindi town, is the second-largest river
network in Kenya, with an approximate length of k%b0and a total catchment area of 46,60¢ km
(Marwick et. al., 2014). The major perennial andhsperennial rivers and less studied include
Mwache in Mombasa County, Ramisi, Umba and Mweha &wale County.
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Table 2.1Riverine parameters of perennial and seasonakri#&ining into the Indian Ocean along the
Kenyan coast (Sources: Tychsen, 2006; McClanahdu®©dra, 1997; Kitheka et. al., 2003a, 2003b; and
UNEP, 1998)

. Ao Frgshwater Annual Sediment
River L ) Catchment (knv) Dl_s_charge Loads
(million m?3) (tonnes)
Perrenial | Tana 1100 96,000 4,000 3 million
Sabaki 650 46,600 2,000 2 million
Ramisi * * 6.3 1,500
Semi- Mwache 110 2,250 215 *
perrenial "\iwena 180 * 34 *
Umba 300 * 16 *

*Information lacking

Tana and Sabaki rivers experience a bimodal hydicdb cycle with peaks in May and November
corresponding with the long and short rainy seas@spectively. A mean annual river discharge of
156 n? st has been estimated for Tana River (Figure 2.8).
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Figure 2.8 Distribution of median monthly dischader the Tana River (1941-2011) (Source: Tamooh et
al., 2012).

2.5.2 Coastal lakes

There are three coastal lakes in Kenya nhamely Ugdes Lake Chala, and Lake Kenyatta. Tlage

Jipe with an approximate surface area of 28 kas an average depth of less than 5 m. The Lake is
transboundary with drainage from Mt. KilimanjarodaRare mountains in Tanzania. The Lake
basin sits on top of the Kilimanjaro aquiféake Chala, is surrounded by a 100 m high crater ri

in acalderaon the borders ofanzaniaandKenyaon the eastern edge of Mount Kilimanjafde
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lake is fed by groundwater flows fromount Kilimanjaroand drained undergrounidake Kenyatta
is a freshwater oxbow lake located in Lamu Cousty by the Tana River basin, which drains the
Mt Kenya and Aberdare regions.
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Chapter 3 : Coastal Ecosystems and Biodiversity

Kenya is endowed with biologically rich coastal amdrine ecosystems ranging from terrestrial
forests, mangroves, coral reefs, seagrass bedsyiestand sand dunes. These ecosystems provide
important goods and services such as; habitatBstorand other aquatic and terrestrial organisms,
erosion control, provision of wood and non-woode&irresources, provision of food, water and
industrial resources to millions of people along tmast. This chapter highlights the status ofehes
ecosystems and their associated biodiversity; pressthat threaten their long-term integrity and
productivity; as well as management interventio@sllectively, major pressures impacting on
coastal ecosystems and biodiversity, include; exgloitation of resources, habitat degradation
and transformation, pollution, and climate change.

3.1 Terrestrial forests and eastern arc mountains

Terrestrial coastal forests in Kenya are found @ystem of low ridges between 100 and 300 m
above sea level forming a mosaic of lowland fopestiches, woodlands, bushlands and thickets
with mostly infertile soils (Figure 3.1). These dsts are primarily defined by geographic location
but the term could also encompass certain ecolbgicaregetation characteristics as well as
climatic effects (White, 1983). In this report, thmer is largely applied where administrative
boundaries are used to encompass forests withicaastal counties of Kwale, Mombasa, Kilifi,
Tana River, Lamu, and Taita-Taveta.
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Figure 3.1 Land use/cover along the Kenya coastr(®o Landsat TM data)

The Eastern arc mountains forests represent ramessifs separated by lowland woodlands and
savannas in Kenya and Tanzania. With direct infteeof the Indian Ocean, eastern arc mountains
have been shown to be an important center of erstherand species richness for both plants and
animals.The Taita Hills forests form the northernmost pairtthe Eastern Arc Mountains, and
contains several restricted range species sucheablack-and-rufous elephant shrew, east coast
akalat,Sheppardia gunningand plain-backed and Uluguru violet-backed sudshir
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3.1.1 Status and trends

The area of terrestrial coastal forests in Kenyastamated to range from a low of 66,000 ha to a
high of 450,000 ha (Burgess et al., 2000). Thesk wariations arise from lack of clear definitions
of what constitutes coastal forests (Githitho, 2004e total area of natural forest in Taita Hifls
approximately 600 ha, mostly in fragmented formhwat closed canopy forest of about 200 ha. In
addition, 120 ha of land in Taita Hills is protettas forest reserve. Apart from Arabuko Sokoke,
Shimba Hills, and Boni-Dodori that are large, mosastal forests are threatened as a result of
fragmentation resulting in loss of biodiversity bl@ 3.1). Some of the fragmented patches are as
small as 1 ha. Recent biodiversity surveys indicatstal forests as rich in biodiversity rich, and
hosting a number of threatened species (KCDP ZIM15; Box 1).

Table 3.1 Coverage and legal status of terrestmiakts within the coastal counties of Kenya

County Forest A&Leae; Legal Status

Kilifi ArabukoSokok 42.00( | Forest resen
Madungun 1,00( | Forest resen
Mwangea Hil 2,00( | Trustland/ privat
Nzovun 50C | Trustland/ privat
Dakatcha woodlan 32,000 | Trustlanc

Kwale Shimba Hills 19,24: | Forest resen
Mkongani (West & nortt 2,47¢ | Forest resen
Mwaluganje 1,414| Forest reserve
Mwache 417 | Forest resen
Buda complex, Mrima, Dzombo, Marenje, Gonja 5,0F®rest reserve
Kilibasi 50C | Trustlanc

Tana Rive Wayu 42,512 Forest reserve
Kokani 61,495| Forest reserve
Bangali 119,373| Forest reserve
Mbalambala, Hewani, Mwir 10,29¢ | Forest resen
Kipini 22,01¢ | Provisional fore:

Lamt Witu Lamtu 4,67¢ | Forest resen
Boni/ Lungi 39,925| Forest reserve
Panda Nguo 41,316| Forest reserve
RasTenawi 2,000]| Trustland

Taita Tavet i
Ztc;;r()ast Reserve (incl. Fururu, Mwandogo, Ngangap 1108| Forest reserve
Trust Land (incl. Kasigau, Kalangu, Mwarang'u ¢ 527% | Forest resen

All counties . i

unt Kaya (over 50 sites) 2’84|0'\N/|at|onal
onuments

Adapted from KFS, 2015, Samoilys et al., 26h®ans no information available.
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Box 3.1.Biodiversity profile of Shimba Hills and Arabuko I8ike forest

Biodiversity of Shimba hills

*A botanical survey conducted by KWS in
2014 revealed a total of 620 plant
species;33 of which falls under IUCN’s
species of special concern.

*Fifty (50) species of reptiles and
amphibians including Usambara Garter
snake, Usambara green snake and
Lindner’s dwarf toad which have either
only been recorded for the 1% time in

Biodiversity of ArabukoSokoke forest

* There are three forest types identified in
ArabukoSokoke: undifferentiated mixed
forest, Cynometra and Brachystegia forest

*Biodiversity survey in 2014 revealed 32
mammalian species including Sokoke bushy-
tailed mongoose (vulnerable) and Aders’
duiker (endangered)

* Four-toed Sengi increased in occupancy
between 2010 and 2015

Kenya or only recently documented. *36 bird species encountered including the
*Number of birds vary with season with || Amani sunbird an endangered species

up to 112 recorded during wet season

3.1.2 Drivers, impacts, pressures and response stegies

The main drivers of change in the coastal and saste mountain forests are population growth,
high poverty levels, inadequate management capagity weak governance. Governance issues are
linked to increased human-resource interactiontipal interference, and the overlapping mandates
of government agencies. For instance, Shimba Bidmzetted as both forest reserve and a national
reserve reducing management effectiveness.

Overexploitation of forest resources is one of kbg pressures contributing to fragmentation and
loss of biodiversity. Additionally, inappropriatand-use and widespread encroachment into the
forests due to agriculture and pastoralism poséserthreats leading to land degradation
(Samoilys et al., 2015). Other forms of pressurescoastal forests include illegal hunting of
wildlife, intentional grass fires, illegal timbeatvesting for charcoal and building, illegal traaie
fauna and flora (Samoilys et al., 2015). Mining gos significant threat to coastal forests given
that large reserves of titanium have been discoverghin Kwale to Kilifi Counties and
underneath Arabuko-Sokoke Forest (CEPF, 2005). @adtstrip mining of titanium in Kwale
County involves clearing of vegetation reducingefir cover (Chelagat, 2015). The, plans for
mining operations have environment restorationvdigs. However, some of the indigenous plant
species may be lost.

Forest Conservation and Management Act (2016) coes to promote devolution of forest
governance in the country as well as communityi@petion through establishment of Community
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Forest Associations (CFA). Most of the CFAs in Laamd Tana River counties are at a formative

stage while those in Kilifi, Taita-Taveta and Kwale already functional (Table 3.2).

Table 3.2 A List of Community Forest Associatiof$-As) along the Kenya coast

County Community Forest Association (CFA) Area of operation
Kilifi Gede Community Forest Associati Around Mida
(GECOFA)
Mtwapa Takaungu Kilifi MTAKIMAU Kilifi and Takaungu
Jilore CFA Jilore Forest Station
Sokoke CFA Sokoke Forest Station
Dakatcha CFA Dakatcha Woodlands
Magarini Mangrove CFA Magarini
Kwale Gongoni Gazi Community Fore . . .
Assc?ciation (GOGACOFX) Gogoni, Gazi, Makongeni
Mrima, Marenje, Dzomk (MRIMADZO) | Mrima, Marenje, Dzomk
'(\:/IVW,ZA\ESS’O?:??)O’ Buda, Fun Mwazaro, Bodo, Buda, Funzi Island
Vanga, Jimbo, KiwegLVAJIKI) Vanga, Jimbo, Kiwec
SHIKOFA Shimba Hills
Lamt LAMACOFA Mkunumbi, Lamu Island, Manda, Siy
Magongoni, Dodori Creek, Wange
Creek, Pate Island
Mangrove Cutters Associati Lamu
Tana Rive MAMACOFA Sabaki, Gongoni, Marereni, Kura
Mombas: MOKICFA Mombasa and Kilindir
Taita Tavet | KICOFCEA Taveta, Kitobr
NGACOFA Ngangao fore:
KASICOFA Kasigau fore:
CHAKOFA Chawia fores
VUCOFA Vuria Fores
SACOFA Sagalla fore!

Source: KFS, Coast

County governments have taken cognisance of the fo@eenvironmental conservation and have
therefore integrated issues touching on coastastsrin their County Integrated Development
Plans (CIDP 2013-2017). With the development aretatpnalisation of Forest Rules 2010 which
was provided for under Section 59 of the Forest 285, clear guidelines have been put in place
on legal requirements for producers, transportedsteaders engaged in charcoal business (Gathui
et al., 2011). In addition, Charcoal Producers Aggmns (CPAS), whose role is implementation of
the guidelines including reforestation, have bemmeéd in order to streamline the implementation
of these rules.

Under the national forest program, KFS has putlace initiatives to boost forest cover in the
country, including coastal forests. An interactivaline landscape atlas has also been developed
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guide reforestation and afforestation efforts. Tegraded natural forest areas that have potential
for restoration and areas suitable for afforestatiothe coastal area are shown in Figure 3.1.

P b)
g T W dem

S A i ~=

Figure 3.2 Tree-based landscape restoration mepastal Kenya showing potential areas for (a)
rehabilitation of degraded natural forests andaffgrestation of natural forests (KFS, 2016).

3.1.3 Policy and management options

In order to guide sustainable management of cofststs, the following measures need to be put

in place.

* Review criteria for defining coastal forests and tregetation types to ensure consistency in
estimation of both temporal and spatial variationforest cover for the determination of trends

» Develop and implement targeted forest managemansgb tackle localized forest degradation
while factoring the provisions of respective Coulmtiegrated Development Plans

» Empower the technical and financial capacity of GRA effectively develop and implement
forest management plans

» Establish a seed banks to preserve the geneticsdivef indigenous threatened plant species

3.2 Mangrove ecosystems

Mangrove forests are a common feature along the/&enast between high and low water marks
of the spring tides (Figure 3.ZJhey provide goods and services that are of econoseblogical,
and environmental value at local, national andrivggonal levels (Government of Kenya, 2017).
Mangrove wood is harvested for firewood and bugdmaterials, while the ecosystem provides
habitat for fish and other wildlife, protect shanel erosion, and regulate climate through carbon
capture and storage. It is on this basis, thatTib&al Economic Value (TEV) of mangroves in
Kenya has been estimated at KES. 269,450 per ha/getailed in Table 3.3.

44



2°S

“Watarmu MNP

. Mombasa MNP
N
2
N
*Mombasa MNR

Vénga ;7 ¥sMpunguti MNR
Kisite MNP

Mangrove forest

River
®  Town

County boundary

s |nternational boundary

200 400

00
Kilometars

40°E

Figure 3.3 Mangrove distribution within the fiveurgies along the Kenya coast

Table 3.3 Valuation of mangrove ecosystem in Kgi@a@urce: Kairo et al., 2009)

Product and service KES hayr?
Building pole: 30,66(
Fuelwooc 4,50t
Onsite fisherie 9,61:
Beekeepin 1,25C
Integrated aquacultL 40¢
Education and reseal 65,47(
Tourism 782
Carbn sequestratic 21,89¢
Shoreline protectic 134,86t
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3.2.1 Status and distribution of mangroves in Kenya

The total area of mangroves in the Kenya is eséthat 61,271 ha; with Lamu County accounting
for over 60% of the total cover, followed by Kilifikwale, Mombasa and Tana River (Table 3.4).
Reported estimates of mangrove coverage in Kenyav sliscrepancies arising mainly from
differences in methodologies and description of twdenstitute mangroves among other reasons.
The 61,271 ha estimates in the development of thgomal mangrove management plan
(Government of Kenya, 2017), is significantly highiean the 54,000 ha and 47,000 ha estimates
by Doute et al. (1981) and Kirui et al. (2012) djvely. The management plan re-analysed the
1990s medium scale (1:25,000) aerial photographsmgroves on the entire coastline; whereas
Doute et al. (1981) and Kirui et al., (2012) useahdisat imageries to map the forests. There is
certainly a critical need to invest in aerial sywéo accurately map the mangrove areas in Kenya.

Table 3.4 Mangrove areas in the five counties atbhrgKenyan coast (Government of Kenya, 2017)

County Forested mangrove area (ha) % Cover
Lamu 37,35( 61
Tana Rive 3,26( 5
Kilifi 8,53¢ 14
Mombas: 3,771 6
Kwale 8,35¢ 14
Total 61,27: 10C

3.2.2 Drivers, impacts, pressures and response stegies

Similar to terrestrial forests, mangrove coverag&enya has continued to decline. Between 1985
and 2009, the country lost an average of 17.8%0.((0% by area per year) of mangroves (Kirui et
al., 2012). Most of the losses were observed iffikihd Tana River counties (Table 3.5). Losses
and degradation of mangrove forests in Kenya steons over-exploitation of wood and non-wood
products, conversion of mangroves areas to othwet lesses such solar salt works, infrastructure
development, and pollution effects. Climate charggéaking toll on the remaining mangroves,
particularly through sea-level rise, aridity, ahdotling. One of the major drivers that has led to
conflicts and exacerbated the deterioration of maves has been inadequate linkages among
different stakeholders. At community levels, ladkrecognition of customary rules governing
subsistence use of mangrove resources has resolteser conflicts. It may be difficult to predict
trends in areas where harvestable products havedsgteted owing to the dynamics of the drivers.

Table 3.5 Mangrove forest cover per county alorgikbnya coast from the year 1985 to 2010 (Source:
Kurui et al., 2012)

Region Mangrove covel (ha) Percentage los:
198t | 1992 200c 201C | per county as at
2010
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Lamu-Kiunge | 23,37 | 22,62¢ | 20,66 | 20,48: 12.£
Tana Rive 10,43« | 9,11¢| 7,35(| 6,45( 38.2
Mida Creel 3,30C| 3,184] 3,00¢| 2,93¢ 10.¢
Kilifi 474 274 12¢ 114 75.¢
Mombas: 3,36(| 3,07%| 2,84€¢| 2,81¢ 16.2
Gazi- Vange | 14,04¢| 13,60z | 12,94f | 12,79( 9.C
Total 55,28¢ | 51,88: | 46,93¢ | 45,59( 17.5

Despite the decline in mangrove cover, there hagenbincreased interests on conservation,
rehabilitation, and sustainable utilization of meng resources in Kenya. To improve the
management of mangroves in Kenya, the governmerglaged a national mangrove ecosystem
management plan for the 2017-2027 period (GoverhnoénKenya, 2017). This is the first
management plan for mangroves in Kenya that aimegntoance ecosystem integrity and the
contributions of mangroves to the economy througistasnable management and rational
utilization. Aspects of co-management, equitabke, ascess and tenure for the communities living
within and adjacent to mangrove ecosystems have lhighlighted in the management plan in line
with Forest Management and Conservation Act (2@b@)other environmental laws in Kenya.

Additionally, local communities living adjacent toangroves have come up with conservation
groups through which income generating activitiess @romoted while conserving the mangroves
(Okello et al., 2011). Most of these livelihood amdome generating activities revolve around
reforestation of degraded areas, beekeeping, mtejraquaculture, and ecotourism (Government
of Kenya, 2017). To tap on climate change oppoties)i an innovative carbon offset project was
initiated at Gazi bay with the sole aim of restgrand protecting mangroves through sale of carbon
credits. The captured carbon, amounting to 3000:A&@r are traded in the voluntary carbon
generating approximately KES. 1.0 m/yr to the comityu (http://www.planvivo.org/project-
network/mikoko-pamoja-kenya/). There are plansxpaad similar carbon offset projects to other
mangrove areas in Kenya.

3.2.3 Policy and management options

In order to improve the management of mangrove uress the following actions are

recommended:

* Implement the National mangrove ecoystem managepiant

* Produce accurate mangrove forest cover maps usiadium-scale aerial photographs
(1:25000) to delineate zones for development,zatiion, protection and rehabilitation;

» Strengthen institutional capacity of agencies rasfme for mangrove management

» Upscale enforcement of regulations on the explonabf mangroves for fuelwood and building
purposes;

» Establish permanent sample plots (PSP) in the ezsiint order to provide incremental data on
growth dynamics for forest management planning;
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* Formulate and implement tourism development plartsather forms of recreational activities
in mangrove areas to increase benefits to comnasniti

3.3 Seagrass beds
3.3.1 Status and trends

Seagrasses are marine angiosperms with a worldivéiebution. In Kenya, seagrasses occur in
sheltered tidal flats, lagoons and creeks withetkeeption of the coastal stretch adjoining the Tana
Delta (UNEP, 1998). Compared to mangroves and geefls, seagrasses have received limited
scientific attention despite the important roleythaday in providing nurseries, breeding, and
feeding grounds for commercially important fishepecies. Seagrasses support marine foodwebs
and are thus important in nutrient cycling and oarbequestration (Bjork et al. 2008). They serve
as a primary food source for threatened and endedgpecies such as the green tudleglonia
myda3, the hawksbill turtle Eretmochelys imbricajaand the dugongDugong dugoh (IUCN,
2010). In addition, sea grasses buffer wave aagaolicing coastal erosion, while the structure of
their leaves act as traps for suspended sedimBjitk (et al. 2008).

Seagrass beds in Kenya are estimated to coverfacsuwarea of about 33,600 ha, with the most
extensive cover occurring in Lamu-Kiunga area, Nili- Ungwana Bay, Watamu, Mombasa,
Diani-Chale, and Shimoni-Funzi bay (KWS, 2013). Twee(12) species of seagrass have been
recorded along the Kenyan coast (Government of Ee@909; Table 3.6)These comprise the
short-lived, ‘pioneering’ formsHalophila ovalis Halophila minor Cymodocea rotundata
Halodule uninervis Halodule wrightii Halophila stipulacea Syringodium isoetifoliumZostera
capensis and the long-lived, ‘climax’ species represenityd Enhalus acoroides Thalassia
hemprichii and Thalassodendron ciliatunfMariani and Alcovero, 1999)Zostera capensiss
categorized as a species of least concern in tadlIkéd list. (UNEP, 1998).

Table 3.6 Distribution of seagrass species aload#nyan coast (x = areas where the species and)fou

Name of species County
Kwale Mombasa Kilifi Lamu
Funzi- Gazi | Diani- | Mombasa| Bofa | Watamu | Lamu-
Vanga- Chale Kiunga
Shimoni
Cymodocea rotundal X X X X X X X
Cymodoce serrulata X X X X X X X
Enhalus acoroide X X X
Halodule wrighti X X X X X X X
Halodule uninervi X X X X X
Halophila minor X X X
Halophila ovalic X X X X X
Halophila stipulacet X X X X X X

I
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Thalassia hemprict
Thalassodendron ciliatu
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3.3.1 Threats to seagrass ecosystems in Kenya

Seagrass ecosystems are threatened by fishingtiastiincluding beach seining and trawling..
Overfishing of sea urchin predators, particulariggerfish, has also contributed to explotion & se
urchins,Tripneustes gratilldeading to degradation of seagrass beds, pantigulEhalassodendron
ciliatum (McClanahan, 2000). For instance, in Diani-Chalhel Watamu sea urchin herbivory is
associated with a 50% reduction Bf ciliatum (Uku et al., 2007)Other major stressors include
pollution, dredging and boating activities exacéedaby climate change effects.

3.3.2 Drivers, pressures, impacts and response stegies

Seagrass beds are undergoing continued degradedéidimg to losses of cover and biodiversity in
many areas with rates of degradation varying frome site to the other (Githaiga et al., 2015).
Degradation of seagrass beds negatively impacttala@mmunities since they derive livelihoods
from this resource. The Kenya government has dpeel@ management and conservation strategy
for coral reefs and seagrass ecosystems (KWS, 20t®) strategy is guided by six strategic
objectives focusing on threats and mitigation messuThe feasibility of seagrass restoration has
also been conducted in Diani-Chale and Wasini wahed success (Daudi et al. 2013, KCDP
2015). Promising results on the recovery of seagfasds and associated fauna have been
demonstrated (Daudi et al., 2013).

3.3.3 Policy and management options

Seagrass ecosystems are closely connected toreefaland mangroves in terms of biodiversity

and biophysical characteristics. As such, threattn§ one of the ecosystems will impact on the

other. In order to conserve and safeguard sealjeaiss the following actions are recommended:

* Determine the seagrass distribution, coverage gediess composition using high-resolution
imageries and ground-truthing to identify degradezhs in need of restoration;

» Strengthen legal and policy framework governinggsasses in Kenya

* Implement the Coral Reef and Sea grass Ecosystaesenation Strategy 2014-2018;

* Increase awareness on the value of seagrass emosyshreats facing them, and consequences
of their loss and degradation
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3.4 Sand dunes and sandy beaches

3.4.1 Status and trends

Sediment from eroding corals, shells and matetatught from the hinterlands by rivers get
deposited on the coast to form sand dunes (PlajeaBd sandy beaches. Prevailing winds blowing
from the sea piles beach sand to form dunes. Sanesdand beaches provide important breeding,
feeding and nesting habitats for diverse faunauthiolg sea turtles, birds and crabs among others.
They also support fresh water provision in undergrbaquifers and help buffer against sea level
rise and storm surges. Economic activities assatiatith sand dunes and sandy beaches include
coastal tourism (Plate 3.2), mineral explorationgd aand harvesting. Sand dunes supplied by
sediment from Sabaki and Tana River are promineatufes of the coastlines in Lamu Tana River
and Kilifi counties.

Plate 3.1 Sand dunes in Malindi (Photo credinds Kamula)
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Plate 3.2 Public recreation at Jomo Kenyatta Pisigch, Mombasa (Photo credit: James Kamula)

3.4.2 Drivers, pressures, impacts and response stegies

Dunes and beaches are dynamic due to the physioakgses of currents, tides, winds and
sedimentation. Encroatchment by tourism infrastmectdevelopment is one of the key issues
impacting on sandy beaches and sand dunes (Pl&ed&gradation of sandy beaches and sand
dunes through sand harvesting and improper wasgosil is also a major threat. Solid waste
including plastics and other forms of marine delrnisbeaches not only lead to a loss of aesthetic
value, but also reduces the quality sea turtleimgs$iabitats and threatens the survival of sedeturt
hatchlings as well as other benthic animals. Agsifen sand dunes are also susceptible to
contamination from septic tank effluents leachirant adjacent settlements.

hment at Shelly beach, Likoni, Mombasa @hot

Plate 3.3 Shoreline erosion trigered by shoradimezroac
credit: James Kamula)
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Although shoreline change is a continuous naturatgss, the intensity of change is influenced by
development activities along the shoreline and lhesc A shoreline management strategy,
developed in 2010, has been developed to guidancehoreline development and address the
environmental issues of the coastal shoreline.émphtation of the strategy will be key to mitigate
the threats facing shoreline habitats includeingigdeaches and sand dunes.

3.4.3 Policy and management options

In order to conserve and safeguard sandy beacklesaad dunes, the following actions are

recommended:

* Implement the shoreline management strategy t@prbeaches and sand dunes

» Profile all the beaches and implement long-ternchead shoreline change montoring
programme to inform decision-making and planningtudreline protection interventions

* Incorporate beach monitoring and protection in dlai and County Development Plans

» Develop guidelines on sustainable utilization aodservation of sand dunes and beaches

» Strengthen and enforce relevant regulations taeptdieaches and shoreline habitats from
developments

» Accreted shoreline areas are ecologically sensiimd vulnerable. Such areas should be
mapped and gazetted as public land/areas

» Develop and implement programmes to address mbttiexeand other land-based sources of
pollution on coastal beaches

* Ehnace awareness on the value of beaches and saad dnd consequences of their loss and

degradation

3.5 Coastal wetlands

3.5.1 Deltas and estuaries

Wetlands occupy 14,000 km2, representing 3 — 6%hefand surface in Kenya, depending on the
season (Government of Kenya, 2013). Along the ¢cdhste wetlands are represented by deltas,
estuaries, tidal marshes, mangrove swamps, freshveeitd constructed wetlands. Tana is the
biggest delta in Kenya with an estimated area &,d@® ha. It is a wetland of both local and
international importance having been designatedR@ssar Site in 2012. The Delta is also an
Important Bird Area (IBA) and the second most intpot estuarine and deltaic ecosystem in
Eastern Africa with extensive floodplains and dse2mangrove systems (Hamerlynck et al, 2010).

Another major wetland along the coast is the Sabakiary, which covers an area of 600 ha. The
estuary consists of sandbanks, mudbanks, dunegrowes, seasonal, and permanent freshwater
pools. Sabaki estuarine is an Important Bird ArdEA] providing habitats for migratory and
resident birds. Other important animal speciesuthel baboons, monkeys, antelopes, crocodiles,
and hippopotamus; that attracts visitors to the sit
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3.5.2 Coastal lakes

There are three major lakes in the coastal regfadenya, namely; Lake Kenyatta (Mkunguya),

Lake Jipe and Lake Chala. Lake Kenyatta in LamunBpois the largest of the three with a surface
area of 496 krhand is part of the lower Tana River basin. Lakpe dnd Chala, on the other hand,

are transboundary in nature, stranding between &ang Tanzania border in Taita-Taveta County.
Coastal lakes and their riparian areas supporthabiiodiversity (Table 3.7, Plate 3.4) as well as
vital economic activities of the surrounding setténts. They are also a source of water to the
adjacent communities and wildlife.

Table 3.7Biodiversity of the coastal lakes (KCDP, 2014)

Lake

Biodiversity

Kenyatta

Over 30¢€ plant species including those of special conceerfaind within the mixe:
vegetation types, including wooded grasslands,jdands, overstorey forests and onshg
vegetation on bogs.

10t species of invertebrates includi2€ species of utterflies,13 of bees 3 of ants,2 of
wasps 49 of beetles? of cockroaches3 of snails,4 of dipterans3 of true bugs & several
unidentified species of spiders, scorpions andpeilles; some of which falls under
species of special concern.

Over 23 species of waterbirds at Lake Kenyatta. The mashdant species are Africi
Open-billed Stork, Cattle Egret and White-faced $tilig Ducks. Small mammal

assemblages of the immediate surroundings, inajudidents, bats, shrews, lagomorph:
mesocarnivores, hyraxes, and lorrisids

An endemic Lorissid primatGalagoides cocois found in the forests around the |

Jipe

The lake is known for its endemic fish species,avhtrds, mammals, wetland plants ¢
lake-edge swamps, which extend about 2 km fronshioeeline (Maltby, 2009)

Vegetation dominated by bulrusTypha domingens) locally known as “Gugu maiji” the
grows out from the lakeshore forming floating ‘isfts’ and fringing the lake edges.

Swards oCyperus laevigati, Sporobolus spicas andS. macrantht, and also papyru
being the major plants as well as 50 others founthe landward side.

One of the few places in this part of Eastern Africhere the Lesser Jacana and the P
Gallinule are common and where the Madagascar $quderon, Black Heron, African
Darter and African Skimmers are often seen.

Herbivores, carnivores, ungulates, reptiles arerantioe different wildlife species th
have adapted to the environment around the Lalkecdifthment area. These include

zebras, impalas, gazelles, hippopotamus, crocoailg®r monitors, otters and elephants

Chalz

Home to endemic Lake Chala tilajOreochromis hunte which is critically endangere
as per IUCN red list of threatened species (Baydrad., 2006)
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3.5.3 Drivers, pressures, impacts and response stiegies

Pressures in coastal wetlands and lakes in Kergydraren by among others; unsustainable human
activities within and adjacent the catchment amas in the wetlands; lack of co-ordinated and
holistic policy guidelines as well as climate chan@ommunities within and adjacent to coastal
wetlands and lakes practice mixed farming, fishisgnd collection among other economic
activities which are the major drivers of changal{fé 3.8). Frequent drought and abstractions of
water upstream, either for irrigation or energysutes in alteration of sediment dynamics
downstream. Tana Delta and the Athi-Sabaki estwaey now showing evidence of shoreline
change resulting from reduced freshwater flow amldased sedimentation. The impacts of these
changes include loss of critical habitat and sggaiesource use conflicts and loss of livelihoods.
These changes have eroded the ecological and scorm@amic values and services derived from
these wetlands.

Table 3.8 Major drivers, pressures, and impacte@thanges in coastal wetlands in Kenya

Underlying Sectol Pressure Impact:
Agriculture » [Excessive abstraction of fresh water «  Water scarcity due to high
» Unregulated diversion of water for water demand
irrigation * Changing river course
» Conversion of wetlands for » water pollution and solid
agriculture and settlement waste management
» Overgrazing » Resource use conflicts
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Sand nining « Sand over harvesting » Soil erosion/sedimentation
» Reduced hydrological

Fisfreries » Use of illegal/ destructive fishing .
capacity
methods . L f critical habitat and
« Over exploitation of fisheries soZiigscn \cal habitat an
resources . Inpvasives ecies
Forestn » Overexploitation of forest products P
Tourism » Conversion of wetlands for tourism

development
» Wastewater discharge and pollution
Energ) » Excessive abstraction water
 Alteration in freshwater flows and
sediment loadings

Among the coastal lakes, Lake Kenyatta has noictetr to resource exploitation; hence, the lake
faces a number of challenges ranging from encroanhnselective felling of riparian vegetation,
overgrazing, soil harvesting and impact of invasspecies such like aBrosopis juliflora and
aquatic plants (Plate 3.5). Indirect threats inel@kcessive abstraction of underground water in
form of numerous shallow wells and boreholes supksbrrounding local community to draw
underground water for domestic use and irrigatigricalture. As a result, overgrazing of large
herds of cattle owned by the local communities®@ag the major forms of pressure in this lake.

Plate 3.5 The invasive species water cablﬁhm stratiotesn the shores of Lake Jipe (Photo credit:

Stephen Mwangi)

Lake Jipe is facing numerous environmental and igem&nt challenges including: lake recession,
sedimentation, deteriorating water quality, incezhsalinity and accelerated weed invasion. These
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changes potentially affect the biodiversity andvsion of ecosystem services. The catchment is
facing human-induced changes due to land use @esivand diversions of River Lumi for
agriculture and domestic use. The lake ecosystenows at risk from environmental degradation
owing to the heavy sedimentation leading to rapidwgh and spread of the macrophytes,
especially emergentypha domingensiswhich have colonized a large proportion of thkela
Sedimentation is as a result of soil erosion in tiparian areas arising from anthropogenic
activities including settlement and agriculture.@sonsequence, the fishery once relied on heavily
in the Taita-Taveta region has since collapsed tduthe changes in water quality among other
factors Fisheries (Plate 3.6).

Plate 3.6 Fishermen in a traditional vessel in L#ige (Photo credit: KCDP)

Response strategies to conserve wetlands inclatiBcation of the Ramsar Convention (Ramsar,
1971) in 1990 to address sustainable utilizationwetland resources; and formulation of the
National Wetlands Conservation and Management y¢{#%816) to guide the management and use
of wetlands in the country. Site specific managenmm@an has been developed e.g for the Tana
Delta. The focus of the management plan is renewifgyts by the local community and other
stakeholders to sustainably utilize the resouradsmthe delta. A management plan for Lake Jipe
has also been developed.

3.5.4 Policy and management options

In order to conserve and safeguard costal wetlanddakes, the following actions are
recommended:

* Prepare and maintain an inventory of all wetlamdkenya coast

 Develop and implement targeted integrated wetlamignagement plans to promote
conservation and sustainable use of these resources

» Strengthen enforcement of wetlands regulationsodiner relevant regulations to protect coastal
wetlands from unsustainable developments and use
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* Implement long-term wetlands montoring programmmtorm decision-making and planning
of wetlands conservation interventions

» Develop ecotourism ventures to encourage particpaitf communnities in concervation of
wetlands;

» Creating awareness among the local communitiesdble them embrace conservation and
manahement of wetlands

3.6 Coral reefs, rock shores and hard bottom habita

3.6.1 Status and trends

Coral reefs and rocky shore ecosystems occuraiigathe coast except at the mouths of the major
rivers, the Tana and Sabaki (Figure 3.4). Ovecaltal reefs occur within hard or rocky substrates,
from shallow inshore waters of < 1.5 m to about®®a depth (Obura, 2012). The southern reefs in
Kenya are almost contiguous fringing reefs withttezad lagoonal patchy reefs, whereas the
northern reefs are discontinuous and falls withsystem of barrier islands and mangrove forest.
Coral species diversity decreases as one moveswards along the coast; with Kisite-Mpunguti
in the south having the highest diversity (203 tgenera), followed by Lamu (173) and Kiunga
(167) in the north (Obura, 2012). With little humdisturbance, healthier corals with abundant fish
in Kenya occurs in MPA’s (Muthiga, 2009).

Coral reefs and rocky shores harbour rich bioditeersf birds, fish, crustaceans, molluscs, and
echinoderms. In turn, the rich biodiversity suppgseople’s livelihood through fisheries, tourism
and cultural heritage (Obura, 2012). They also ipyprotective services provided by coral reefs
and associated ecosystem against extreme evehtasstorm surges and even tsunamis.
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Figure 3.4 Map of the Kenyan coast showing majefsrand nationally gazetted MPAs (Source: Samoilys
et al., 2011)

The change in coral cover between 1998 and 20%6as/n in Figure 3.5. Turf algae cover was
higher from 2000 to 2008 and declined in the folluywears, while hard coral cover was low 1998
to 2005 and increased steadly during the followagrs. The recovery of hard coral cover in the
different reefs especially after the 1998 bleacleugnt was variable, with reefs in MPAs showing
slightly higher recovery than open access reefsd ldaral cover in MPAs has increased to 15 to
40% from about 8-10% following the regional 1997B8SO bleaching event. Compared to fully
protected areas, open access reefs show less@b@ofihe hard coral cover in MPAs.
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Figure 3.5 Trends in percent cover for major benthinctional groups (hard coral, macroalgae anid tur
algae) between 1999 and 2016 in Kenyan reefs (&ddpbm Mwaura et al. 2017).

3.6.2 Drivers, pressures, impacts and response stegies

Human and natural induced stressors drive chamgései coral reef and associated biodiversity.
Over-exploitation of marine living resources, urloillution, coastal development and tourism are
among the main anthropogenic pressures that casecsignificant decline of coral reefs and

consequently reduce their functionality.The follogiare the main pressures impacting the coral
reef ecosystem:

Climate change:The impact of coral bleaching and mortality indutsdwarming of sea surface
temperature is a major driver of coral declines lwide (Atewerben et al., 2011). There is
evidence of climate-induced events affecting inctlyecoral reef fish abundance (Cinner et al.,
2007). On the long-term, the ocean warming altees distribution of organisms and may drive
some species to extinction (McClanahan et al., ROM2ass bleaching and mortality of corals in
Kenya was experienced in 1997/98, 2001, and 20 3.6). The highest recovery was in MPA
as compared to open access reefs that show lowedtdoral coverage and highest algal turf.
During the 1997/98 bleaching event, coverage af lcarals in MPAs dropped from 40% to < 10%
(Ateweberthan and McClanahan, 2010). Overall, dooth of coral reefs in Kenya have improved
since 2000, as indicated by cover of major berfilmctional groups — hard corals, macroalgae and
turf algae.
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Figure 3.6 Coral bleaching and mortality recorgsoréed during 1987 - 2010 (Source:
http://www.reefbase.org/global_database/default)

A recent coral bleaching event was observed duhegApril — May 2016 period. Approximately
60% of all coral colonies assessed were bleachdduprto 20% mortality was observed in some
sites (Figure 3.7).
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Figure 3.7 The bleaching status of coral colonesampled sites during 2016 along the Kenya coast
(Adapted from Mwaura et al. 2017)

Over-exploitation of resources: Over-harvesting of reef resources has been assdciatth
reduction in commercial fish species such as gnaymsveetlips and snappers (McClanahan et al.,
2012). Many coastal residents unable to securedbjois resort to fishing as access to marine
resources is largely uncontrolled.

Destructive fishing practices Bottom-dragging gears such as seine nets and leigdls of
trampling of corals by speargun fishers cause wigesl physical damage to coral communities
and ultimately destroy the reef (KWS, 2013).

Tourism pressure Heavily visited reefs result to breakages of bhamng corals which provide
shelter to small juvenile and cryptic fish (KWS,13). The development of hotels and tourist
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resorts on beaches adjacent to coral reefs aldoilmate to the degradation of reef habitat through
sewage or wastewater discharges into the nearslfatezs (KWS, 2013).

The responses to mitigate impacts on coral reefseagrass ecosystems include the development
of a conservation strategy for Kenya for the pe26d5-2018 (KWS, 2013). This strategy seeks to
address issues affecting coral reefs through mgldinkages and synagies among public and
private sectors, local communities, experts ancegdrstakeholders. The strategy is guided by six
strategic objectives focusing on threats, and titbqy measures to coral reefs and seagrass
ecosystems.Marine Protected Areas (MPASs) contritboitehe conservation and management of
coral reef ecosystems in Kenya. This entails padrafull restriction of use or extraction of
resources. There are currently 4 marine parks améréthe reserves all under the management of
KWS. At the local scale, coastal fishing commusitibave embraced community-based
conservation through establishment of Communitysgeovation Areas (CCASs) in order to enhance
sustainable fisheries and other livelihood optisumsh as eco-tourism (Table 3.9).

Table 3.9 Existing CCAs, year of establishment areé protection

Name of CCA | Year established Leve_l Of manggement Number of fishers involved
intervention
Kuruwitu 200¢ No-take zon 10¢€
Tiwi (Nyari) 200¢ No-take zon 40
Wasin 200¢ Seasonal closu 31
Kibuyuni 201( No-take zon 81
Buren 201(¢ No-take zon 27
Kanama 2011 No-take zon 99
Tradewinds 200¢ Gear restrictio 73
Jimbc *k Gear restrictio 75
Vang: *x Gear restrictiol 217
Iweni, Lamt 201C Gear restrictio 23

** Not demarceted (Source; WCS, 2012)

There has been trial experiments to assess thieilgytaf coral species for culture at the Mombasa
Marine Park (Kimani et al., 2014, Plate 3.7), adl @e collaborative initiatives to restore degraded
coral reefs involving communities at the south ta#sKenya at Wasini (Murage and Mwaura
2015, Plate 3.8). The collaborative initiativesa@ntands-on training on coral gardening as well as
development of a step-by-step guidebook on corahsplantation (Figure 3.7a). Initial
transplantation trials have given survival ratgd% and improved fish density by two folds within
one year (Mwaura et al., 2015).

61



Plate3.8 Training session on coral restorat
Marine Park after a few months of growth (Photo (Photo credit: Jelvas Mwaura)
credit: Gladys Okemwa)

3.6.3 Policy and management options

In order to enhance conservation and managementoddl reefs in Kenya, the following

management strategies are recommendations:

* Encourage community-based protection and restoraficoral reefs

» Develop viable mechanisms to reduce the use ofu#ste fishing gears

* Implement the Coral Reef and Sea grass Ecosystesenation Strategy 2014-2018

* Raise public awareness on the value of coral rélefeats facing them, and consequences of
their loss and degradation

* Promote long-term monitoring of coral reefs andableng events

3.7 Offshore and deep sea habitats

3.7.1 Status and trends

Deep sea habitats constitute the physical feanfrése sea bottom including soft bottom habitats,
hard or rocky habitats, sea mounts as well as akays; whereas pelagic habitats include the water
column which is penetrated by light as well as tlaek parts where light does not penetrate.
Kenya's deep sea habitats remain largely unexplbette very little is documented about their
status. However, during recent surveys, 3 seamdwavis been observed at depths ranging between
2750 - 3500 m and measuring 800m, 1500m and 200@mageraging 890 kfm(Harris et al.,
2014). Although their contribution has not beeninegted, seamounts form high productivity
ecosystems by supporting upwelling (ASCLME/SWIOE®]2a).
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Longline and purse seine fisheries are the mairaetk¢e economic activities in the Kenyan EEZ.
Trials for commercial deep water trawling for cactans and demersal fish are also ongoing
following research surveys during the South Wedtdn Ocean Fisheries Project (Plate 339ep
sea oil and gas exploration are ongoing, partigylam the northern part of the Kenyan coast off
Lamu Island.

3.7.2 Drivers, pressures, impacts and responses

The main driver of change in deep water and pelagosystems is global climate change that has
been associated with increased ;C@évels in the atmosphere. Kenya is a major gatefay
shipping within the East African region. Increasstgpping traffick poses a potenial threat to the
environment through ship discharges of waste, poliyacoustics and accidental oil spills.

Kenya has ratified a number of international andtitateral agreements that have provisions for
the protection of marine resources, including thetédl Nations Convention for Law of the Sea
(UNCLOS 1982), FAO code for responsible fisheri@985), United Nations Framework on
Climate Change and International Convention for teevention of Pollution from Ships
(MARPOL Convention, 1973/78) while the regional @gmnents including the Nairobi Convention
(1985), Port State measures agreement (2016) #Hsastan protection of coastal and marine
resources. Nationally, the government has increasegstment in the deep sea research through
acquisition of marine research vessel (MV Mtafiti).
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Chapter 4 : Species of Conservation Concern

Species of conservation concern include those dhatrare, endemic or show evidence of local
population declines. Most of the species are géigdomg lived, slow growing, late maturing and
produce few young ones making them vulnerable tbrapogenic impacts. Some are listed under
the IUCN Red List of Threatened Species as crificahdangered, endangered, vulnerable, or near
threatened species. They include marine mammalespéCetaceans and Sirenians), sea turtles,
bony fishes and elasmobranchs (sharks and rayd)iearestrial species (mammals, reptiles, birds,
amphibians, and plants).

4.1 Status and trends

4.1.1 Cetaceans

Whales Seven species of whales have been recorded witanya waters. The most common
species is the humpback whalMeggaptera novaeanglideOther species include the minke whale
(Balaenoptera acutorostraja bryde’s whale Balaenoptera edeji the toothed sperm whale
(Physeter macrocephalysthe killer whale Qrcinus orcg, the false killer whale Rseudorca
crassideny the melon headed whal@gponocephala electyaand most recently the blue whale
(BalaenopteramusculigKiszka et al., 2008; Barber et al., 2016). Themecies are listed as
endangered and three as vulnerable (Table 4.1).

Dolphins: Five species of dolphins have been sighted wikemya’s marine waters (the Indo-
Pacific bottlenose dolphinT(rsiops aduncysthe common dolphindelphinus delphisthe Indo-
Pacific humpback dolphirSpusa plumbgathe spinner dolphinStenella longirostrig the spotted
dolphin Stenella attenuaje Three other species, the striped dolphstefella coeruleoalba
Fraser’s dolphinl{agenodelphis hosgiand risso’s dolphinGrampus griseysare also reported to
occur (Kiszka et al., 2008).

Table 4.1 List of threatened marine mammals ilth® and their status (adapted from UNEP-Nairobi
Convention and WIOMSA, 2015)

IUCN Red List Common names Species Global Distribution
Endangered Sei whale Balaenoptera borealis Cosmopolitan
Blue whale Balaenoptera musculus Cosmopolitan
Fin whale Balaenoptera physalus Cosmopolitan
Vulnerable Sperm whale Physeter macrocephalus Cosmopolitan
Dugongs Dugong dugon Indo-West Pacific
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Efforts to monitor and document sightings of mamm@&mmals along the Kenya coast by the Kenya
Marine Mammal Network (KMMN) have contributed newsights on species distributions and
their relative abundance. Sighting surveys condlidtetween May 2011 and September 2013
reported 681 marine mammal sightings representetiZzbgetacean species and 1 dugong (Table
4.2). The Indo-Pacific bottlenose dolphins and hibagk whales (Plate 4.1) were the most sighted
within the Watamu-Malindi area (364 sightings) ahd southcoast area along Diani to the Pemba
channel (305 sightings). Pilot whales were sighdealind Diani, Pemba Channel and Watamu,
sperm whales were sighted near Malindi, and arkiighin the Watamu banks. In 2016, a sperm
whale stranding was reported at Ngomeni, and apgaumigrating false killer whales at the
Watamu banks. The Indo-Pacific bottlenose dolptonstituted 70% of the dolphin sightings
followed by spinner dolphins (15%). The most comrtawations of sighting included: Kwale (96),
Malindi (52), Kilifi (5), Lamu (2), Mombasa (1), dnTana River (1). Another marine mammal
species, the Sub-Antarctic fur seal, was foundregtéal in a gillnet in Lamu in 2015 and released
alive. The frequency of cetacean sightings is lyigtdasonal, for example humpback whales are
frequently sighted between the months of July teo®er coinciding with the peak breeding and
calving periods.

Table 4.2 Relative abundance of marine mammalsteghby volunteers based on surveys coordinated by
the Kenya Marine Mammal Network (2011-2013)

Species Scientific name 2011| 2012 | 2013 | Total | IUCN Red list
Bottlenose dolphin | Tursiops aduncus 71 191 | 122 | 384 | Data deficient
Humpback whale | Megaptera novaeangliae 5 77 116 | 198 | Least concern
Spinner dolphin Stenella longistris 1 23 8 32 Data deficient
Humpback dolphin | Sousa plumbea 4 11 12 27 Near threatened
Common dolphin Delphinus capensis 1 0 0 1 Data deficient
Unidentified 0 26 0 26

’I;illotkv-vhales Globicephala macrorhynchusO 4 1 5 Data deficient
Orcas Orcinus orca 2 1 0 3 Data deficient
Dwarf Minke whale | Balaenoptera acutorostrata | 0 0 2 2 Least concern
Bryde's Whale Balaenoptera edeni 0 0 1 1 Data deficient
Sperm whale Physeter macrocephalus 0 1 0 1 Vulnerable
Unidentified whale 0 1 0 1

Dugong Dugong dugon 0 0 0 0 Vulnerable
Grand Total 84 335 | 262 | 681
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Corne, GVI)

4.1.2 Sirenians (Dugongs)

The dugong (Dugong dugon) is the only living spgdrethe mammalian family Dugongidae. The
Dugong is classified as vulnerable to extinctiorttm IUCN Red list and designated in the Wildlife
Conservation and Management Act 2013 as a protsgtecles. Dugong populations in Kenya have
declined drastically over time. In the 1960s, tixeye reportedly abundant having been observed in
groups of upto 500, mostly off the south coast @u$975). Later reports recorded only 8 (Ligon,
1975) and only two were sighted during recent sygue December 2016 and March 2017 during
aerial census surveys conducted by the Kenya Wél®iervice. The relatively pristine Kiunga
Marine National Reserve (KMNR) is considered thesmmportant area for dugongs in Kenya
(Jarman, 1961, Eros, 1992, WWF & EAME 2004).

4.1.3 Sea turtles

Five species of sea turtles, the green tufllee{onia mydas hawksbill Eretmochelys imbrica)a
olive ridley (Lepidochelys olivacea)pggerhead Qaretta caretta and leatherbackDermochelys
coriaceg occur in Kenya. Green turtles, hawksbills, lodgads, and leatherbacks are pan-tropical
(occurring in tropical regions of all continents)hile olive ridleys are distributed within the Indo
Pacific region. The global status of the five tirpecies based on the IUCN Red List and their
local occurrence is shown in Table 4.3. The grestietis the most common species in Kenya
constituting approximately 97% of reported nestdloved by the hawksbills (2.5%) and olive
ridleys (0.5%) (Olendo et al., 2017). There areegahuncertainties on the status of local seaeturtl
populations in Kenya; however, anecdotal evidenesell on fishery perceptions indicates
declining turtles on nesting beaches and at sean{Wata and Okemwa 2009). The islands of the
Lamu archipelago and the Malindi-Watamu-Kipini an@evide the most important sea turtle
nesting areas. Notable in-water concentrations wifles have been observed e.g. within
Mpunguti/Wasini, Takaungu, Watamu, Ungwana Bay lasahu (Morley et al., 2011).
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Table 4.3 List of threatened sea turtles in Kenya

Common Name | Scientific Name IUCN Red List Occurrence in | Activity

Kenya
Green turtl Chelonia myde Endangere Very commol | Nesting, Foragin
Hawksbill Eretmochelys imbrica Critically endangere | Commot Nesting, Foragin
Olive ridley Lepicochelys olivace Vulnerable Rare Nesting, Foragin
Leatherbac Dermochelys coriace Critically endangere | Very rare Foragin(
Loggerhea Caretta carett Encangere Very rare Foragin(

Regional tagging efforts of sea turtles in the SoWest Indian Ocean (SWIO) region reveal
migrations through Kenya and genetic studies gré@nya’s sea turtle stock as part of the

Northern SWIO stock (Bourjea et al., 2015). Fumthere, a regional status evaluation scored olive
ridleys to be at high risk and highly threatenethimi the Western Indian Ocean region calling for
prioritized conservation of the species (Wallacalgt2011). Collaborative community based beach
monitoring and conservation efforts contribute #igantly towards assessing the status of sea
turtle populations and enhancing the survival ef sgtle populations along the Kenya coast. Long-

term monitoring of selected nesting beaches atltivmu archipelago, which hosts the most

important nesting beaches for sea turtles in Kesgaws a relatively stable trend from 1997 to

2013 attributed to collaborative community cons@oraefforts (Figure 4.1).
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Plate 4.2 A nesting green turti@l{elonia mydasgoing back to the sea at a nesting beach in L@hato
credit: Mike Olendo)

4.1.4 Bony fishes and elasmobranchs

Bony fishes QOsteichthyesare a diverse taxonomic group of fish that hakeletons primarily
composed of bone tissue, as opposed to cartilagasmBbranches are cartilaginous
(Chondrichythes and comprise of sharks, rays, skates and sawfisl. species of conservation
concern include 16 shark species (2 endangeredldndulnerable), 4 ray species (1 critically
endangered, 3 vulnerable), all species of sawfisth & finfish species (1 endangered and 7
vulnerable) including two seahorse species (Tallg 4

Plate 4.3 Species of skate and rays —The rouncmtbb ray {Taeniura meyehi(A), and Himantura urnark(B),
Dayastis spp(C) in Shimoni (Photo credit: Nina Wambiji)

Table 4.4 Bony fishes and elasmobranch speciesr#ervation concern in Kenya (Source: IUCN, 2014).

Group IUCN Red list Category | Species
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Bonyfishes Critically endangered

Oreochromis hunter

Endangered

Humphead wrass€peilinus undulatés

Vulnerable

Green humphead parrotfisBqlbometopon muricatum
Giant grouperEpinephelus lanceolatys

Blue marlin Makaira nigrican$

Blacksaddled coral groupdrlectropomus laev)s
Bigeye tunaThunnus obesis

Spiny seahorseHjppocampus histrix

Great seahorsH(ppocampus kellogyi

Spotted seahorselippocampus kuda

Sharks Endangered

Scalloped hammerhea8ghyrna lewinji
Great hammerhea&phyrna mokarran

Vulnerable

Pelagic threshe{opias pelagicus

Bigeye thresherAlopias superciliosys

Common thresher sharRlppias vulpinuy
Oceanic whitetip sharkJarcharhinus longimangs
Sandbar sharkJarcharhinus plumbegis

Great whit shark@archarodon carcharigs
Shortfin mako sharkgurus oxyrinchups

Tawny nurse shark\gbrius ferrugineus

Sicklefin lemon sharkNegaprion acutiderns
Short-tail nurseFseudoginglymostoma brevicaudajum
Bowmouth guitarfishRhina ancylostoma

Whale sharkRhincodon typys

Giant guitarfish Rhynchobatus djiddengis

Zebra shark$tegostoma fasciatym

Rays Critically endangered

Honeycomb stingrayHimantura uarnak
Giant mantallanta birostrig
Rhinoptera javanicdFlapnose ray)

Sawfish Endangered

Narrow sawfish Anopristis cuspidata)

Critically endangered

Green sawfishRfristis zijsron

4.1.5 Birds

Kenya'’s bird species diversity is rich with a totél1,034 species. About 41% are found along the
coastal shoreline (Lewis & Pomeroy 1989), of whiéhspecies, and 171 are palaearctic migrants
migrating southwards during the European wintemfr@ctober to March (Dowsett, 1980).
Important Bird Areas (IBAs) refer to places or sitef international significance for the
conservation of birds and other biodiversity andenbeen recognised worldwide as practical tools
for conservation and sustainable use of the naamakonment (Barasa et al., 2014). There are 18
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IBAs along the Kenya coast which host globally #temed species, restricted-range species and
exceptionally large numbers of congregating bifdgyre 4.2).

Shorebirds and seabirds A diverse assemblage of migrant shorebirds aadisss including crab-
plovers, sandplovers, gulls, terns, noddies, shetane congregate to forage in intertidal mudflats,
reef flats, tidal creeks, mangroves, estuariespaas, beaches and rocky cliffs. Tenewi Island in
Kiunga, Whale Island in Watamu and Kisite Islan&mimoni provide important breeding areas for
Roseate Terns, while erratic nesting is observethatother sites. The Tenewi Islands host the
world’s largest breeding colony was estimated td8660 to 10,000 pairs. Other Important Bird
Areas (IBAs) hosting high assemblages of and temisde the Tana River Delta and Mida Creek.

Rare species such as the Glossy Ibis, Purple H&ommon Snipe and the Grey-headed Gulls
have been sighted in Watamu.
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Terrestrial birds : Coastal forests host a high diversity of birds@eg, many of which are endemic
or have small distributions. As such, at least &&bing birds have been identified as endangered
or threatened in Kenya, including the endemic Tapalis Apalis fuscigulariy and Taita thrush
(Turdus hellerj,the Sokoke scops-owDfus ireneag and the Basra reed-warblekdfocephalus
griseldi which are endemic to coastal forests (Table 413)e Arabuko-Sokoke Forest is
internationally important for the conservation gldbally endangered bird species.

‘!- ;‘5:'
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LAy EL e %‘n
Plate 4.4 Fischer's Turacbguraco fischeript Shimba Hills National Reser{hoto credit: Tomokayu
Fukui-JICA)

Other important bird areas include Shimba Hillsdres, the Diani Forest, Dzombo Hill forest, the
Dakatcha Woodland and the newly established B&@wdori Forest which is documented to host
283 bird species from more than 61 different fagsilincluding 5 threatened and 6 Near Threatened
including Fischer’'s Turaco (Plate 4.4), as well2&ZsPalaearctic Migrants (PM), 24 Afro-tropical
Migrants (AM) and 16 East African Coastal Biome BAspecies (Barasa et al., 20Eqgure 4.2).

Table 4.5 Terrestrial bird species of conservatiomcern along Kenya coast (Sources: Barasa edhd, 2
Otieno et al. 2016)

Common name Specie Status Habitat
Amani Sunbirc Anthreptes pallidigast: | Threatened, E Arabukc-
African Crowned eag Stephanoaetus corona | Regionally threaterd | Witu fores

Basra reed warbl

Acrocephalus griseld

E

Boni and Dodor

Chestnut fronted helm

Prionops scopifror

Endemit

Witu fores

Clarke's Weave

Ploceus golant

E

Arabukc-Sokoke
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East Coast Akal Sheppardia gunnir NT Arabukc-Sokoke
Fishers Turac Tauraco fischel Endemic, N° Witu forest, Bol-
Little yellow flycatche Erythrocercus Regionally threaten¢ | Witu fores
Saddl«billed stor} Ephippiorhynchu: Regionally threaterd | Witu fores

Scaly babble Turdoides squamula Endemit Witu fores
Sokoke Pipi Anthus sokoken: T Arabukc-Sokoke
Sokoke Scops Oy Otus irenea E Arabukc-Sokoke
Southern Banded Sné- Circaetus fasciolatt NT Witu forest / Bor-
Spotted Ground Thrus Geokichla guttat T Arabukc-Sokoke
Taita Thrus| Turdus hellel CE Taita hills

Taita Apalit Apalis fuscigulari CE Taita hill

Malindi Pipit Anthus melinde NT Malindi

4.1.6 Terrestrial mammals

Recent efforts to document the terrestrial mamneaibersity in coastal forests includes the use of
infrared camera traps, which has provided new hisign the presence of at risk species. A list of
terrestrial mammal species of conservation conaéng the Kenya coagt shown in Table 4.6A
survey conducted between 2010 and 2011 reportepp&8es including 32 species at Boni-Dodori
forests and 20 species at Arabuko-Sokoke forestidAje et al., 2015). Among the species are two
of Kenya’'s rarest mammals, the endemic Tana Rivet Rolobus Rrocolobus rufomatiitysand
Tana River MangabeyCercocebus galeritgswith population levels estimated to range frond@0
to 1300 individuals (Butysnki and Mwangi, 1994) aegorted be further declining. A population
of ‘critically endangered Aders’ duikeiCephalophus adersonly thought to be restricted in
Arabuko-Sokoke forest and Zanzibar were sighteBadni forest (Andanje et al. 2011, Amin et al,
2015). The Sable antelopElippotragus niger rooseveltis a rare species that is endemic to the
Shimba Hills National Reserve. Although it is lidtas ‘least concern’in the IUCN Red List, the
Kenyan subpopulation has declined alarmingly fro®65-individuals in the 1960s to about 60
(KWS, 2012).

Table 4.6 List of terrestrial mammal species ofsgmation concern along the Kenya coast (Data seurc
Andanje et al., 2011, 2015; Barasa et al., 20148 KI015)

IUCN Status Foresi

Arabukc-Sokoke

Common Name Scientific Name

Ader’s Duikel Cephalophus adel CE
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Common Duike

Sylvicapra grimmi

\Y

Boni Dodor

Harvey's Duike

Cephalophus harve

Conservation dependt

Witu

African elephar Loxodonta African \% Arabukc-Sokoke
Haggard's Orik Oureba ourebia haggar |V Boni-Dodori
African Elephar Loxodonta African \% Shimba

Giant Senc Rhynchocyon ¢ Conservation depend¢ | Boni Dodor
African Wild Doc Lycaon pictu E Boni - Dodori

Golder-rumped sen Rhynchocyon chrysopyc | E Arabukc-Sokoke
Lesser Elephant Shri Elephantulas rufesce NT Witu

Lion Panthera le Y Witu

Leopart Panthera pardc \% Boni-Dodori
Topi Damaliscus lunatus to NT Boni-Dodori
Sokoke Bush-tailed Bdeogale omnivo \% Arabukc-Sokoke
Sun Nectragus moschati Conservation depend¢ | Witu

Tana river red colobi Procolobus rufomitrat. | Conservation depend¢ | Tana rive
Crested mangab Cercocebus galeritt Conservation depend¢ | Tan rivel

Sable antelog Hippotragus nige! Least concrn Shimba Hills

roosevelti National Reserve

4.1.7 Other terrestrial species

Other terrestrial species of conservation concectude reptiles, amphibians and plants, many of
which are endemic to coastal forests (Table 4.7)uWdrest reserve is known to hold at least nine
species of threatened plants includigphorbia tanaensisvhich is endemic to the area (KFS,
2014). Only fourE. tanaensidrees remain in Kenya, out of an estimated 20 tredbe whole
world (KFS, 2014).

Table 4.7 Other coastal and marine threatenedespactKenya (Sources: Andanje et al., 2015; Mbtiail.e
2015; Mitto et al., 2015; KFS, 2015). IUCN Red L&atus (V= vulnerable, NT = near threatened, T =
threatened, E= endangered, CE = critically endatjerC= least concern).

Fauna/Flora | Common name / Species Status Location
Frogs Forest Spiny Reed Fr | Hyperolius sylvatict T Shimba Hill¢
Shimba Hills Reed Frc | Hyperolius rubrovermiculatt | T Shimba Hill¢
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Shimba Hills Banan Afrixalus svlvatic Shimba Hills
Saqalla caecilie Boulengerula niede Taita Hills
Taita Hills Warty Fror | Callulina dawidz CE Taita Hills
Reptiles Kenya sand bc Gonaylophis colubrint Protectec Lake Jipi
Leopard tortois Stigmochlys pardali Protectec Lake Jipi
Nile crocodile Crocodylus niloticu Protectec Lake Jipi
Nile monitor Varanus niloticu Protectec Lake Jipt
Southern Africar Pvthon natalens Protectec Lake Jipt
Plants Shwb Afrocanthium kilifiens \% Mwaluaanie
Shrut Afrocanthium Y Shimba Hills
Shrut Allophvlus chirindens \% Shimba Hills
Shrut Aristogeitonia monophvl Y Mwaluaanie
Shrut Bauhinia mombass E Shimba Hill¢
Shrut Brachylaena hulensis NT Mwalugani
Shrut Buxus obtusifoli \Y Mwalugani
Tree Caesalpinia insolit Vv Mwaluganie
Creepina rhizorr Callopsis volkens NT Shimba Hille
Tree Chytranthus obliguinerv \% Lake Kenvatta/Shimb
Tree Cola ulolom: Y, Shimba Hills
Tree Combretum tenuipetiolatt | CE Rabai fores
Tree Commiphora obova NT Shimba Hills
Tree Cynometra suahelien: Vv Mwaluaanie
African blackwoor Dalberaia melanoxyic Protectec Witu fores
Shrub/ Tre Diospvros areenwa \% Shimba Hills/ Wtu
Shub/ Tre Diospyros shimbaen: E Shimba Hill¢
Mombasa Cyce Encephalartos hildebrand | N Mwalugani
Voi Cycac Encephalartos kisan T Taita fores
Tree Ervthrina sacleux NT Lake Kenvatt
Shrut Ervthrococca pubesce LC, rare Mwaluaanie
Tree Euphorbia tanaens CE Witu fores
Shrut Isolona cauliflore Y, Shimba Hills
Ferr Memecylon fraarar Y, Mwaluaanie
Herbaceous climb Momordica leiocarp R Mwaluaanit
Tree Nesoagordonia holtz R Shimba Hill¢
Tree Oxvanthus pyrifrmis E Shimba Hille
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Shrut Pavetta tarennoidt R Shimba Hill¢
Shrub / Tre Sterculia schlieber \% Shimba Hill¢
Shrub / Tre Thecacoris usambaren E Mwaluaanie
Shrub / Tre Uvariodendron kirki Y Mwaluganie
Shrub / Tre Vepris sanibarensi Y Mwalugani
Shrub / Tre Vitellariopsis kirkii Y Mwalugani

4.2 Drivers, pressures, impacts and response stragies

As identified in the previous State of Coast Refg@avernment of Kenya, 2009), human induced
pressures continue to impact on populations of ispeaf conservation concern. Major drivers
include increasing coastal populations, povertyerexploitation of resources, habitat destruction
due to infrastructural development and urbanization

Cultural value is an important driver of species population dexdinespecially for marine
mammals, sea turtles, sharks, birds and some plstaisy of the species are valued by coastal
communities as a source of protein from meat agd egfor their medicinal properties.

Poachingis driven by poverty and the availability of lucvat illegal markets. Kenya is a signatory
to the Convention on International Trade in EndaedeSpecies of Wild Fauna and Flora (CITES)
which bans trade in protected species. Howevedeigaate collaboration by law enforcement
institutions | presents a challenge in enforceno¢@ainti-poaching laws.

Overfishing from commercial, artisanal, subsistence and réiore fishing activities is a major
threat. Artisanal fisheries are a key source ogguee on finfish and shark populations along the
Kenya coast. Direct exploitation for local consuioptof shark meat is substantial (Barnett, 1996).
Shark oil products are processed locally from ftkier] while shark teeth and jaws are sold to
tourists. Kenya represents an important transshpipeint for shark fins within the WIO. Thus,
demand for Kenya'’s shark fins, particularly fromiass a major driver of overfishing. A steady
decline in shark fin exports from Kenya occurretivgen the 1990 and 1995 from 10 mt in 1990 to
4.3 mt in 1995. There was also a rise in value betw2006 to 2015 with the lowest value of
Ksh.31.9/Kg being reported in 2008 and the higheite of Ksh.721.6/Kg being reported in 2015
(Figure 4.3).
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Figure 4.3 Shark fin exports in metric tons andogkpalue in Ksh/Kg between 1987-1995 and 2006-2015
(KFS statistics)

Bycatchin fishing gears such as trawlers, drifting netsne nets, longlines gillnets, ringnets cause
mortalities and are by far the most critical of theeats (Wamukoya et al., 1996, Amir et al., 2002;
Kiszka, 2012). Captured individuals either drowrd/an are injured during disentanglement by
fishermen. Sightings of dead and stranded maringesuand mammals (Plate 4.5) are often
documented and tend peak during the Northeast manseason when fishing effort is more

intense.

s . s IR e T WL T, 3 . = ' 3

Plate 4.5 A dugong captured accidentally in a gilifarife) within fishing grounds in Msambweni and
brought to shore by fishermen in April 2017 (Phatedit: Gladys Okemwa)
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Environmental pollution includes marine debris from land-based and seedbssurces, oil spills
from vessels, chemicals including persistent heaeyals and slowly degraded organic chemicals
like polychlorinated biphenyls (PCBs). Microplastiwwhich develop from the breakdown of big
plastics are ingested when mistaken for food remulh mortalities and increased susceptibility to
pathogenic infections. For example, incidencedfilmfopapilloma virus in sea turtles are now
frequent.

Noise pollution has impacts on animal communication systems ahdviaur by masking acoustic
signals related to territorial defence, mate atitbac alarm calls among others (Warren et al., 2006
Noise pollution from offshore activities relateddib and gas exploration and seismic surveys may
have acoustic impacts on marine mammals and stéastand may include damage to the hearing
system or behavioural changes after exposure (Me@at al., 2000; Walker, 2001; Stevens et al.,
2005).

Habitat degradation emanates from various human activities relatedxigoitation of resources
and urbanization. Poor management of terrestriaitdig has resulted in land fragmentation, which
is increasingly having a negative impact on vulbkraerrestrial birds and mammals. Loss and
defragmentation of forest habitats is occurringotiygh deforestation from illegal charcoal
production and unsustainable wood extraction (Musetial., 2013). In the sea environment, fishing
methods such as trawling, dynamite fishing and Ibes&ines destroy critical breeding and foraging
habitats for cetaceans and marine turtles. Exptoradf mineral resources such as titanium mining
in Kwale County also contributes to environmentagihdation in both terrestrial and marine
environments.

Infrastructural developments lead to defragmentation of terrestrial and mahabitats resulting

in loss of wildlife corridors and increased humaifdiife interactions. Urbanization has also
resulted in decreased vegetation cover, which adWeraffects the distribution of terrestrial
mammals in their native habitats due to reduced failability. The building of structures such as
seawalls along the shoreline has lead to a lossuithble sea turtle nesting grounds and drives
shoreline erosion. Other associated effects inckaidogical light pollutionwhich impacts on sea
turtles and migrating birds by causing disorieatatfrom interference with natural homing cues
(Gauthreaux and Belser, 2006).

Coastal tourism and recreation may negatively impacts on marine mammals and geked.
Activities such as dolphin-watching in Malindi-Wata MPA and Kisite-Mpunguti MPA can
cause short-term migrations or changes in indivicwivity and impact negatively on tourism
(Christiansen et al., 2010; Pérez-Jorge et al.522016). Marine mammals and sea turtles are also
vulnerable to injury from boat strikes especiallyidg peak seasons when there is increased boat
traffic. Recreation on beaches is also associatddtrampling, picnicking and discarding of litter
which degrade sea turtle nesting beaches.

Climate changeassociated with increasing temperatures and searise have the potential for
increased temperatures on nesting beaches, whighaffect hatchling sex ratios, and increasing
sea level rise resulting in an inundation of naestd reduced hatching success. Similarly, conditions
on land are progressively getting hotter and deading to a loss of suitable habitats for terialstr
animals.
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Kenya is a signatory to international instrumenrggties, conventions and trade instruments such as
CBD, CITES, UNCLOS, CMS and measures have beenpocated in existing national regulatory
frameworks including EMCA CAP 387, Wildlife Consation and Management Act (2013), and
the Fisheries Act (2016). Interventions by KWS ua# protected areas and reserves within which
thethese iconic species are continuously being tmid and protected. Species-specific
conservation and management strategies have bestoded by KWS for the conservation of
endangered and threatened terrestrial mammals014,2KWS launched a national sea turtle
conservation strategy, which provides a coordinftachework for the conservation of sea turtles
and their habitats in Kenya through advocacy, etiluta public awareness, communication,
targeted research and monitoring to address tleathto their survival. The strategy also lays the
foundation for community based initiatives.

4.3 Policy and management options

The following strategies are proposed to mitigatsgures facing species of conservation concern

at the Kenya coast:

* Implement provisions of international treaties, wemtions and trade instruments such as
CITES, UNCLOS, CMS;

» Improve enforcement of existing regulatory frameksofEMCA, Wildlife Act, Fisheries Acts);

» Develop and implement strategies and managemems plaluding a National Marine Mammal
Conservation Strategy and a National Plan of Ac(iROA) for sharks);

* Mainstream actitivies to conserve species of canaeto County governments’ development
agenda; and provide technical support in the foatmh and implementation of collaborative
management frameworks;

» Develop effective monitoring, control and surveita systems especially outside marine
protected areas;

* Promote public awareness on the status and impear@inconservation

» Strengthen community participation and ‘citizenescie’ in research and monitoring through
capacity building and financial support to boodtestive action and conservation capacity;

» Develop of a comprehensive by-catch managementtplamhance the survival of incidentally
captured species;

* Enhance research and monitoring of species of alpemncern to establish species composition,
population sizes, species movements and mortaligsr

» Encourage ecotourism initiatives to minimize taegeexploitation and promote a conservation
ethic;

» Identify and protect important areas used as fagagind breeding and rehabilitate degraded
areas; and

» Develop and implement national guidelines and etlias to manage domestic waste and reduce
pollution.
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Chapter 5: Coastal Communities
5.1 Ethnic and cultural diversity

The unique composition of people in the coast afiyeis linked to the rich history of connections
between native Kenyan populations and the longuc# traders. The interactions of people from
various continents who mingled and intermarriedhwtlte native residents of the Kenyan coast
generated the Swabhili culture and ethnic diversitthe coast. The Swabhili culture gave rise to
Kiswahili language that emerged between th& a6d 14' centuries as the main language of the
coastal people, existing alongside several otheallalialects (Sinclair and Richmond 2011).
Kiswahili was declared a national language in 1968 remains the dominant language in the
region even as globalization makes an impact onlitles of the coastal communities in Kenya
(Caplan and Topan 2004).

The native coastal communities include the Mijiker{(&Giriama, Chonyi, Digo, Rabai, Duruma,
Jibana, Kauma, Kambe and Ribe), Swahili, PokomguiBaOrma, Sagala, Taita and Taveta. The
vulnerable and marginalized coastal communitiedude Aweer/Boni, Waatha, Munyoyaya,
Malakote/llwana, Sanye, Wakifundi, Washirazi, Waelkaw and Makonde. The coast also has
immigrants from inland Kenyan communities, Arabiaations, Asia, Somalia, Europe and the
Americas. The dominant Mijikenda community occupés expansive area of land from Kwale
County (from the Tanzania border in the south)ht northern limit of Kilifi County. Due to its
accessibility and socio-economic dynamics, whicteroample opportunities for livelihoods and
leisure, the Kenyan coast has over the centurtescttd many different ethnic and racial groups
(UNEP, 1998).

5.2 Population distribution and growth rate

Population size and distribution at the coast ohy&eis driven by natural population growth, in-
migration due to availability economic opporturstieproximity to social amenities, and
administrative settlement policy (Hoorweg et aD0@). Opportunities in sectors such as tourism,
maritime activities, construction and commerce hatteacted people to migrate from other parts of
the country to settle in the coast. The coastabregf Kenya -is 14.2% of Kenya’s land mass and
has a population of 3.3 million people that tratedato 8.61% of the total Kenyan population
(Government of Kenya, 2010).

The population density of the coast region is shbweFigure 5.1. The coast region has an average
population density of 40 persons per?mich is lower than the national average of 66 gessper
km?. Most of the land has low population density. Hoere there are very high density areas
particularly along the coastline and in urban aestike Mombasa, Malindi and Kilifi, Ukunda and
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Malikani. The density is highest in Kilindini at483 persons per khwhile the lowest is in Lamu
with 16.2 persons/ki(Table 5.1).Other areas with relatively high pofioles are Lamu, along the

River Tana and the Taita highlands.
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Figure 5.1 Population densities in Kenya Coastahties (KeNODC, 2016)

Approximately 44% (1,463,120 people) of coastal pieareside in urban centres (Table 5.1).
Mombasa County is the largest urban centre with @7%he population dwelling within the city.
Since most of the coastal urban centres are logateldse proximity to important ecosystems such
as estuaries, mangrove swamps and coral lagooasd)igh population exerts excessive pressure

and threaten the sustainability of the coastalystems.

Table 5.1 Population data across Coastal CourBieggrnment of Kenya, 2010)

Taita Tana Total Total
Demographic Profile Mombasa | Kilifi Lamu Kwale Taveta | River (Coast) (Kenya)
Population Siz 939,37(| 1,109,73 | 101,53¢| 649,93:| 284,65 | 240,07!| 3,325,30 | 38,610,09
# of Male: 486,92 535,52t 53,04 | 315,997 | 145,33:| 119,85{| 1,656,679 19,192,45
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# of Females 452,446 574,209 48,494 333,034 139,3220,222| 1,668,628 19,417,639
Male/Female Rati 10¢ 93 10¢ 9t 104 10C 9¢ 9¢
Youthful population (18-35

Yrs) 401,66:¢ 304,32 30,92¢ | 177,49: 84,291 62,177 | 1,060,88 | 11,729,18
Population growth Rate 4 v 3 3 1 3 3 3
Population

Density(Persons/Sq.Ki 4,29% 88 16 78 17 6 4C 6€
Urban Population 939,37p 285,482 20,238 117,676 28%4, 36,065 1,463,120] 11,545,571
Rural Populatio 824,25 81,30: | 532,25! | 220,36¢| 204,01(| 1,862,18 | 27,064,52
Area (Sg.Km) 219 12,609.Y 6,213 8,295 17,128 38466 82,816 581,313.7

Figure 5.2 shows the population size of the coashties from the 1962 and 2009 population
census.The annual population growth rate for Kebgast in 2009 was 2.9% compared to 3.5% in
1999 (Government of Kenya, 2010). The overall glovdte of the coast counties is 2.88, slightly
lower than the national average of 3.0%. It is @ctyd that the coastal population will increase
from 3.3 million in 2009 to about 4.4 million peepby 2019. The highest growth rate was in Kilifi
(7.38%) while the lowest growth rate was in Taita/@ta (1.44%). Besides the natural population
growth the coast region attracts internal and esleemigrants who contribute to the increase in
population. The coastal region’s rich biodiversggndy beaches and cultural heritage attracts about
60% of Kenya’s domestic and international touristts.
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Figure 5.2 Population growth pattern of Kenya Chattveen 1962 and 200&ource: CIDPs for Coastal
Counties, 2013-2017; Republic of Kenya, 2010)

Population growth across all coastal counties awee is shown in Figure 5.3. Kilifi, the most
populous county, has the highest population folblwg Mombasa and Kwale. The high population
growth rate in Kilifi is attributed in part to artde emergence of fast growing urban and peri-urban
tourism hot-spots like Kilifi town and Mtwapa whidiave attracted in-migrations for social and
economic opportunities. The anticipated developsmentLamu County including Lamu Port-
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Southern Sudan-Ethiopia Transport (LAPSSET) projeatver generation from wind and coal will
continue to attract in-migrants looking for econormpportunities in the coast region.
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Figure 5.3 Population (numbers) of coastal cour{tBesvernment of Kenya Census, 1962-2009),

5.3 Migration trends

Due to its trading history that spanned over céasythe Kenyan coast attracted immigrations from
other parts of the country and internationally. N@tive people at the coast constitute about one
guarter of the coastal population (KCS, 2013).002 the coast received 67,849 (6%) in-migrants
and released 42,008 (4%) emigrants. This makes &&mpastal region to be a net importer of in-
migrants. Labour migration into the region can taedd as far back as 1895, when large numbers
of people from Central and Nyanza provinces moweiMbombasa to work on the Kenya-Uganda
Railway line and coastal plantations. Conflicts ronesource use peaked in 2012 and 2013 between
the Orma who are pastoralists and the Pokomo wdonainly farmers resulting in migration from
Tana River District (presently Tana River County).

5.4 Social wellbeing

5.4.1 Access to social services

The Kenya vision 2030 identifies access to soaaVises as a foundational pillar to economic
transformation and alleviation of poverty. Accomlito Vision 2030, the social pillar aims at
promoting equitable social development in a cleamd &ecure environment with specific
interventions in education, health, environmenbanization, gender and vulnerable groups, and
sports (Government of Kenya, 2014).

A survey conducted in 2013 by the Kenya Nationatedu of Statistics (KNBS) and Society for
International Development (SID) exploring Kenya'reqguality showed that when the poverty line
is estimated as Ksh 1,562 and Ksh 2913 for rurdlwaban dwellers respectively, the severity of
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poverty was highest in coast, with Tana River amehl¢ counties having the highest poverty (44-
49%) of the population while the lowest was at Laf@#tl1%). The interaction between the poor
coastal communities and the environment has resuiteundesirable consequences that have
accelerated not only poverty levels but also the od environmental degradation throughout the
region.

5.4.2 Education

The coast region has one of the lowest literacgliein Kenya. According to government statistics,
both Kwale and Kilifi Districts had the highest mpary school enrolment rate while Lamu and

Taita-Taveta Districts continued to lag behind ttleer counties in enrolment rates (Figure 5.4).
The low enrolment rate is attributed mainly to pdacilities and infrastructure, lack of trained

teachers, and early marriage of girls, particulanythe rural areas. As at 2009, there was no
established universities at the coast. There igrafisant disparity in literacy levels between men

and women, and between urban and rural areasi, Kiaha River and Kwale Districts have the

highest disparities, with literacy levels of menngemuch higher than of women (Hoorweg et al.,
2000).
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Figure 5.4 Enrolment of youth in academic instdns across coastal counties (Source: Government of
Kenya 1999, 2009).

5.4.3 Health

Kenya Coast region has a total of 579 health teeslicomprising of 30 hospitals, 38 health centres,
235 dispensaries, 199 clinics and medical cen2@sursing and maternity homes, 34 institutional
health facilities and 7 special treatment centfEsble 5.2). In all coastal counties, the doctor-
patient ratio still falls short by far, of the 1®Gtandard set by the World Health Organization.
Severe environmental degradation has consequemcésiman and ecological health. Whereas
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health and environment inter-linkages are undeajaielevant legal and policy interventions rarely
take cognizance of this interconnectedness.

Table 5.2 Health infrastructure at Kenya Coast
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Kwale 5 6 46 33 1 - 1 1:7674: 7.0C
Taita Tavet 3 7 33 5 - 8 2 1:1913¢ 5.0C
Tana Rive 2 6 44 4 - 4 - 6.0C
Lamt 2 8 18 4 - - - 5.0C

5.4.4 Water supply and sanitation services

The main sources of freshwater at the Kenyan @vaghe Tiwi boreholes, Mzima springs in Taita-
Taveta, Marere springs in Kwale and Baricho TreatnWorks at Sabaki River. In 2009, 11% of
the population in the coast of Kenya had accesgetbwater, 10.7% to stream/river water, 9.2% to
pond water; 6.4% to borehole water and 5.8% to demter (Government of Kenya, 2000).
Wastewater treatment at the coast of Kenya is ptiysi@adequate. In the entire coast region there
is only one wastewater treatment plant in Mombasaisg a small percentage of the city. Only
30% of the population of Mombasa Island and 15%hefpopulation of the Mombasa Mainland
West is connected to sewerage services; the resithier served by septic tanks or cesspits,
including pit latrines. Over 65% of the coastal plagpion is served by pit latrines, around 6% has a
water closet and 16% has no provision for sewesagéaces whatsoever (GOK, 2001).

5.4.5 Social capital

Social capital refers to the means of accessinguwsirforms of resources and support through
networks of social relations. In rural communitiégelihoods are not only shaped by access to
common property resources but also by economic ryppiies and the social relations. Social
capital is a tool for poverty reduction and therefdt remains critical in the development of the
rural economies where extended family ties are imgy occurrence. social capital may be
embedded in society rather than in any one indalidgund is aimed at transformation of societal
welfare in terms of increased growth in social,remuic, political and cultural changes (Ellis,2000;
Grootaert and Bastelar, 2002b; Aker, 2007).

In most of the coastal region, the source of fimarservices for rural households is predominantly
informal finance mechanisms that are savings-l&tht¢gaseveral variants of rotating and savings
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and credit associations (ROSCAs), also referraabtthemerry-go-roundsOut of the eight sources
of social capital (OECD, 2001), the commonly fousources within the coastal communities
include: the extended family, SMEs and the locahownity organization e.g. the BMUs, women
ROSCAs. It should however be noted that, this eatly influenced by factors like the number of
economically active persons in the household, gdugahealth, duration of residence in current
community, members away from home earning cash svage trust (KMFRI,2014; Unpublished) .
Formal cooperative societies with distinct ideestand legal status also form part of social chpita
Table 5.3 shows the distribution of cooperativeedges within the six Counties at the coast. Taita-
Taveta County has the highest number of Cooperatieesties and youth groups.

Table 5.3 Distribution of cooperative societies gnolips across the six counties

Self-
Cooperative societies/groups help
County groups
No. Membership | Women Youth
registered
Mombasa 241 35,987 877 884 782
Kwale - - 1,018 709 186
Kilifi 5,921 1,726 627 3,568
Tana river 340 385 405
Lamu 33;13(active) 1,345
Taita 7,459 1,328 1,534 4,597
Taveta

Source: County Integrated Development Plans 20k8{basa, Kwale, Kilifi, Tana River, Lamu and Taita
Taveta)

Despite the devolution efforts that have been pyplace following the promulgation of the new
constitution in 2010, income disparities continueeve it is estimated that 50% of the households
within the coast region earn approximately KESIW) fer month (Kenya Coast Survey, 2013). A
government survey carried out in 2002 found thatepty levels range from 30% in Bura in Tana
River District to 84% in Ganze in Kilifi districGovernment of Kenya, 2002). Poverty levels have
however declined to 44-49% in Tana River and Kwalenties (Government of Kenya, 2013).
However the poverty levels and inequities in cdastinties are still some of the highest in Kenya,
with Tana River County having the lowest mean exjgere and the five counties with the worst
income inequality (measured as a ratio of the tothé bottom decile) being in the Coast (KNBS,
2013). This high level of poverty does not augutl igg the coastal environment, since the poor
are more likely to resort to unsustainable rescusee practices in an effort to meet immediate
survival needs. For instance, the increase in tihmber of artisanal fishermen in the near-shore
fishery has led to overexploitation, as evidencgdiécreases in daily catch size (McClanahan and
Mangi, 2001). Because many artisanal fishermeréncbastal region cannot afford fishing gears
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with which to fish offshore, some have resortedhtire destructive fishing techniques that produce
higher short-term yields but have disastrous effemt long-term productivity and biodiversity
(SDF, 2005).

It is noteworthy that as a general trend, poveegds to over-use and destruction of natural
resources, where short-term livelihood goals aresyed at the expense of long-term environmental
sustainability. There is need to ensure that enwirental concerns are integrated into development
planning and that development plans lead to theogmapment of local communities to engage in
sustainable livelihood activities.Industrial devaieent, which was for many years confined to
Mombasa district and its environs, is now expandowards the rural coastline and hinterland in
other coastal districts (Government of Kenya, 2808). It is hoped that this trend, together with
the development of eco-tourism, improvements tos@aand upcountry agricultural practices,
intensified mining activities, and enhanced acdessocial services in rural areas will work in
concert to curb the high rate of migration fromafuo urban areas. Slower inmigration would serve
to ease the pressure on service delivery in the deweloped urban centres, and make coastal
environmental management easier.

5.6 Historical and cultural heritage

The Coast region has numerous historical and aobbgieal sites, including old mosques, tombs,
mounds and walls of ancient city houses, many @ftlinked with the development of the Swabhili
culture in East Africa. A number of these histokisiées, such as Mombasa Old Town) and Lamu
Old Town have been designated Conservation Aredi@smanaged by the National Museums of
Kenya. Several historical and archaeological sies, the Siyu Fort, have been declared National
Monuments under the National Museums and Heritage(2006) of the Laws of Kenya. These
cultural and historical sites serve as importaatigh attractions for both local and foreign totsis
However, only a few of them, such as the Fort Jestdombasa, have been well marketed. Today,
some of the early trading settlements, includingmdasa, Lamu, Kilifi and Malindi, have become
important modern business centers.

5.6.1 Kaya forests

Kayas forests are cultural sacred sites of thekitijda, governed by customary laws, considered to
be an intrinsic source of ritual power and the iarigf cultural identity, used for prayer for
members of the particular ethnic group. The settl@nritual centre, and enclosure associated with
the forest are also part of thkaya In the present day, theyais also referred to as a traditional
organizational unit of the Mijikenda. It is estiradtthat, along the coast there are over 50 Kaya
forests that have been identified across the cesintvthere the Mijikenda sub-tribes exist
particularly in Kwale (Msambweni, Kinango), Mombasad Kilifi (Kaloleni, Malindi). Eleven
(11) of these Kayas which are located within Kiifid Kwale counties have been inscribed as the

93



Sacred Mijikenda Kaya Forests, a UNESCO World ldgst Site. These forest sites spread over
200 km with each covering between 30 and 300 hestar size (Government of Kenya, 2008;
UNESCO). They are regarded as the abodes of amsestd are revered as sacred sites and, as
such, are maintained as by councils of elders. ifioadl knowledge has been crucial to the
conservation of th&aya forests, with their treasure trove of plant, aniraatl fisheries resources.
However, with the conversion of many coastal pedplehristianity and islam, the cultural and
spiritual significance of the forests is erodingreatening their very survival. To achieve the
continued existence oKaya forests the integration of traditional knowledge&oinresource
management, planning and scientific research isitapt.

5.6.2 Vulnerable and marginalized groups

Vulnerable and marginalized groups (VMG) can besifeed as clusters of individual who possess
distinctive attributes in terms of their customsdaare social-economically excluded. Recent
studies have established that in the coastal regimre are seven vulnerable and marginalised
groups communities (Table 5.4) which are distriduéeross five counties with an exception of
Mombasa county (KMFRI, 2014;Unpublished).

Table 5.4 Distribution of the vulnerable and maadjsed groups within the coast regi@ource:
KMFRI, 2014)

VMG Description of the VMGs
Communities
Waath: Originated from hungwana and are related with the Oromos. Theydafided into

seven clans and are heavily dependent on forestinass which explain their settlemegnt
near forests. Their distribution is around Dabd@ombi, Tana river and Galana river

Munyoyay: Originated from Ethiopia and is part of the Orom®hey are distributed along Ta
river where they are engaged in fishing and farming
Boni/Aweel Their livelihood is heavily dependent on huntingl agathering and are found arot

Witu (Pandanguo and Jima), Hindi (Bargoni) and IgauiMilimani, Bodhei, Basuba,
Mangai, Mararani, Kiangwe ).

Saany The Wasanye engage in farming, fishing and hamvgstif honey. They are four
around Mapenya, Mkunumbi, Ndambwe, Witu and KipmnMpeketoni.

Wakifundi Are located in Shimo-Mkwiro where they are heavily dependent on fishéisgwell as
other small scale businesses e.g.sale of cowrleasitwcurios.

Waillwana, They are found arourMadogo in Tana River Coun

Malakote

Wachwaki They are distributed ound Shimor-Kibuyuni areas where their main economic acti
is fishing, engagement in mariculture activities &rming.

Makonde They are found in Kwale county around Makongeni rghthey are mainly farmers a
fishers
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Over time, the VMGs have been marginalized to &llévat impact negatively on their social and
economic progress. Although the majority have a#di primary level of education, they lack
access to secondary schooling and therefore thigslitheir opportunities for employment.
Consequently, this has contributed to high levdlpaverty among the VMG households. The
VMGs engage in several economic activities (snadlesbusiness, casual work, subsistence fishing
and mariculture for those living in the proximity the ocean) with a majority engaging in
subsistence farming while traditionally, some oédt groups for instance the Boni, practiced
hunting and gathering (KMFRI, 2014;Unpublished).

To address marginalization, the VMGs require cdpdumiilding to facilitate their engagement in

co-management initiatives and formulation of canflresolution mechanism (KMFRI, 2014;

Unpublished). It is also worthwhile to initiate iaffiative action programmes which could include
allocation of equalization fund to the marginalizetieties with the aim of improving integration
of VMGs in developmental activities as well as iteoduction of alternative livelihoods.

5.6.3 Gender equity

Gender equity gender equity at the Kenyan coaggesirheavily on the religious, cultural and
economic dynamics of the different communities thhabit the region. The major dimensions that
impact on gender equity are reproductive healtlpa@merment and the labour markBeep-rooted
religious, traditional and cultural values militatgainst gender equity with regard to opportunities
for equitable sharing of household and societgbassibilities, inheritance, employment, etc. For
instance, 48.6% and 42% of men work in the formad @&nformal sectors respectively. The
corresponding figures for women are 34.8 and 55r&%pectively (Hoorweget al, 2000),
indicating that men have greater access to formadkwhan women. Because of the gender
disparities that exist at the coast, women havebeen fully integrated into the environmental
management process. For example, women are ggnenaler-represented in coastal community-
based organisations (CBO) established to deal evithronmental issues. This is significant, as the
two main occupations of women at the coast—farnangd cooking—rely completely on natural
resources. Cooking requires fuel wood or charoebich is already scarce, yet women lack the
environmental awareness and decision-making powerake changes in their energy-use patterns.
Traditional farming techniques, which can be degrgdo the environment, continue to be used
even as farmland becomes increasingly scarce arpletdd. Women’s involvement in
environmental CBOs and NGOs, as well as their weolent in decision-making in these and at
the household level, is critical for improved naliesource management at the coast.
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5.7 Impacts of population growth on the environmentind response strategies

The rapid human population growth combined withsgrg poor resource management have led to
rapid degradation of the coastal environment. Irtgpacclude over-exploitation of nearshore
fisheries, degradation of mangrove areas, shoselaf®nge, cultural erosion and resource-use
conflicts. The high population growth rate alsocela significant direct pressure on services like
housing, healthcare education and other social giegnPopulation growth due to high fertility
may exacerbate resource scarcity in areas whexeya proportion of the population already relies
on natural resource-based livelihoods includingcadfure, grazing, forest products, and fishing for
income and subsistence (MEA, 2005). There is ndotithat the human population will continue
increasing and the state of the environment wiltsga. Therefore, there is need for sustainable
utilization of the natural resources for the benefithe present increasing population and future
generations of the Kenya coast.

Family planning programmes are already being impleied in the coast of Kenya to contain the
rapid population growth. The success of these progres however need to be evaluated and the
programmes be strengthened. There is an urgentfoe@dainstreaming population issues within
development sectors, especially intervention measdor conserving the environment. ICZM
approach has made advances at the coast by prgmatEgration of environmental concerns into
development strategies and plans. Mainstreaminglpttpn management initiatives into the ICZM
efforts needs to be enhanced. Urbanization shoelddntrolled through guided spatial planning
and decentralization of services, infrastructueiad amenities and economic opportunities that
attract people to the more developed urban areas.
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Chapter 6 : Land and Water Resources

6.1 Land resources

The coast of Kenya is endowed with land that sugpearious economic activities. Land by its
nature is one of the major factors of productionalheconomic sectors, including agriculture,
forestry, mining, wildlife, mining and energy pradion. The main land uses at the coast of Kenya
include agriculture, tourism, urbanization, humattlements, industry and warehousing, fishing,
ranching/grazing, conservation areas, mining aratrgiing. At the coast, protected land in form of
Forest Reserves, National Reserves and Nationks R@ake up a large part of the land area (Figure
6.1). The largest protected area in Kenya, the @ d&ational park lies partly Taita-Taveta county.
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Fig 6.1 The forest reserves, national parks, aserves at the Coast region (Source: KeNODC, 2016)

The total area, arable land and, non-arable larésts and reserves is shown in Table 6.1. In the
agricultural context, land (soil type and condiiohas a strong influence on crop production that
ensures food security. Optimal land use howeveuireg a clear understanding of the land

availability, land potential, and an array of tleweomically feasible enterprises alongside a proper
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mix of the basic inputs that will produce the dediresults. The situation in the coast is however
different since big tracts of land is owned by aifbee landlords and many people occupy them as
squatters. Measures have been taken by the NadadaCounty Governments to settle squatters by
establishing settlement schemes where possiblesjponse to the problem of landlessness among

the population residing in various counties.

Table 6.1The total arable and non-arable landsfamrd national reserves and parks in coastal iszunt

Land area in km?
ey Total Arable Non Arable Forest National reserves and
parks
Kilifi 12,300.2 6,891.2 5,164 245
Taita-Taveta 17,059.1 2,055 4,249.2 104.9 10,650
Tana River 38,862.2 2,547 29,798.7 3,457 3,059.5
Kwale 8,270.2 733.2 5,286.55 2,250.45
Lamu 6,273.1 5,517 328.1 428
Mombasa 229.9 9 216.52* 4.38
Total 82,994.70 17,752.40 45,043 6489.73 13,710

Source: County Integrated Development Plans 20113-26x Kilifi, Taita-Taveta, Tana River, Kwale, Lanand
Mombasa Counties.*Built up area for industrial, eoercial, tourism and residential purposes.

Traditionally, access to land and land rights wasrmed according to customary law, which
empowered a person who first cleared and cultivatpdrcel of land to own it. Ownership of land
by such a person was recognized even if such lasdtemporarily abandoned and left to revert to
bush (Hoorweg, 2000). Although most of the land basn largely adjudicated, issuance of title
deeds in many parts of the coast has delayed.

6.1.1 Land tenure system

The land tenure system at the coast of Kenya isactexrized by a situation where most of the land
occupied by the indigenous Kenyans are still heldem communal customary tenure since most of
the land have not been adjudicated to allocate dbwwnership rights individuals who need the
land rights. However, there are areas which haemn lagljudicated under the Land Titles Act and
people have been allocated the legal individualtrefWayumba, 2004). Another characteristic is
that vast tracks of land are owned by absenteddeds] Such tracks of land have been occupied by
squatters who believe they have the right of owriprbecause they have occupied and lived in
these parcels for tens of years. Over the yeagsGGthvernment has acquired some of the farms and
converted them to settlement schemes such as Maghtiondia Roka, Shimba Hills among
others.
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Land tenure at the Kenyan coast is an emotive iasueng local communities who feel that they
have not been given due consideration right from tilme of the first adjudication in 1908.
Consequently, most of the land occupied by thegeous people of the coast were not adjudicated
to give them private property rights, but were @ast alienated as crown land (Wayumba, 2004).
The situation is however being addressed by theestiGovernment and there are prospects that it
will be fully resolved soon.

6.1.2 Land use patterns
Kilifi County

Land in Kilifi County is mainly used for crop farmg, livestock rearing, fish production, forestry,
mining and tourism. Fifty six percent of the lasduseful for agriculture, while 44% can be utilized
for irrigation. Food crops occupy 52,519 ha whikslt crops occupy 47,681 ha of land. It is
estimated that 11.3% of the households in the goan¢ landless. Consquently, informal and
unorganized settlements on private land have erdeng®lalindi, Kilifi and Mtwapa towns to cater
for the landless. Many people in the rural partthefcounty have no title deeds with more than 60
percent of the residents of Kilifi County lackinfe deeds resulting in incidences of landlessness
which in turn contributes to high poverty levels the county. Absence of title deeds has
discouraged long term investments on the land.

The mean land holding size in the county is 3.0gé&ahousehold. This indicates that majority of
households have relatively large farms. The meddir size for large scale farmers is 8.09ha.
The main land related challenges in the Countyuntetl ineffective regulation of land use and
inadequate planning and development due to lagshgsical development plans, low budgetary
allocation, historic land problems, inadequate gyoframe work, lack of housing data base, non-
availability of key County statistics for planningnd lack of integrated infrastructure development
master plan.

Taita-Taveta County

Taita Taveta County has a total land area of 1710k8¥. Of this, total arable land is 12,685 km
The rest is range land, suitable for livestock irearApproximately 4,307.2 kfof land is non-
arable. The percentage of arable and non-arabld kmea is 12% and 88% respectively.
Additionally, the two National Parks cover an apgpneate area of 10,650 square kilometres which
translates to about 62% of the total land area.ewWabdies cover approximately 16 km leaving
about 22% of County land for settlement and agtical activities. Land available for household
farming activities is reduced drastically due te giresence of 28 ranches which combined, cover
an approximate area of 773.5 km. The average $itleeadanches is 2,762.5 Ha. Large scale sisal

farming for fibre production further reduces landhigable for settlement and household farming
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activities. Rain-fed agriculture is the dominantivaty by most households as a subsistence and/or
economic undertaking. The average farm holdindnénareas that have agricultural potential ranges
between 0.5 ha to 30 ha, while that of rain fedcadfure ranges between 2 ha - 20ha.

Table 6.2 Average land holding by type of use

Type of use Average farm size in ha.
Small scal farmer:in the highland: 0.4

Small scal farmer:in the midland: 1.2

Small scal farmer:in the lowlands 4.&

Large scale sisal farmi 7,40(

Food crops occupy a total of 18,125 ha of land evhdrticulture occupies 3,296 ha. The land is
communally owned with approximately 35% havingetifleeds. Land adjudication is currently
going on with a view to issuing title deeds to laahers.

Tana River County

The land in the county is largely non-arable cawgr29,798.7 km. The rest is either under forest
3,457 km, arable land covering 2,547 km and 3,03@bunder national reserves. The mean

holding land size in the county is 4 ha, especialthe Hola and Bura irrigation schemes. Most of

the land in the County does not have title deedh wnly about 4.3 per cent having title deeds.

Most of the Land in Tana River County has not ye#rbadjudicated. Ninety percent of the land is
either trust land or government land. The inhal&a&o not therefore have title deeds which can be
used as security to acquire loans from banks. iBheasmajor loophole which land prospectors can
take advantage of acquiring land at the expenstheflocals and can be potential source of
conflicts. The absence of individual or group p&ad land title deeds has led to underutilization

of land resources.

The incidence of landlessness is high at 95.7 pat with a majority of the communities in the
county living as squatters since they hold noditte the land they occupy. There has been a major
invasion by squatters into Chakamba area of Tart De&hich is a designated grazing corridor;
Kurawa holding grounds, a Government land for liwek holding; Majengo area by ljara people
and Madogo area is also invaded by people froms&arin search of pasture and water for their
animals. The challenge for the county is theretorensure that land regimes in the county are
favourable for productive activities.
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Kwale County

Land in Kwale County is divided in to four majomptegraphic features namely the Coastal Plain,
Foot Plateau, Coastal Uplands and Nyika Plateae.Gdastal Plain has a strip of land that consists
of corals, sands and alluvial deposits. The Foateau has a flat plain surface with high potential
permeable sand hills and loamy soils. It is comgagelurassic rocks and sandy hills consisting of
Magarini sands ideal for sugar cane growing. Thentpis also known for its white sand beaches.
The Coastal Uplands which is also known as Shimba id an area of medium to high agricultural
potential. It is made up of five sand stones mésnely Shimba Hills, Tsimba, Mrima and Dzombo.
The Nyika Plateau is a semi-arid area with largegr soil. The Nyika Plateau is characterized by
basement rock system with the exception of occasipatches of reddish sand soils and occupies
over a half of the county. The main economic attitiere is livestock rearing.

Kwale County is divided into agro-ecological zomeserms of agricultural potential with medium
potential and marginal lands constituting 15% afi%b Iof the total land area respectively. The rest
of the land, about 67% is range, arid and semi-lamd suitable only for livestock and limited
cultivation of drought resistant crops. Part of thed (approximately 2,250 Kinis under forest
cover with gazetted forests covering 350.4% lamd non-gazetted forests covering 1,906 Krne
gazetted forests include Shimba Hills, Gogoni, Budama, Marenje and Mwache. All gazetted
forests are on public land and planted forestsdialboth private and public land. The ungazetted
forests are mainly the indigenous Kayas which amresl sites and maintained by the MijiKenda
Councils of elders. The County also has mangrovesfs at Gazi, Bodo/Funzi and Vanga. Key
land uses include agriculture, urbanization, touaria the sea front land, conservation especially
national reserves, and mining.

A significant portion of land has been converteditioan development in Kwale County. There are
three main towns namely Ukunda-Diani, Kwale and iisaeni. In addition, there are 68 trading
centres spread across the county. Diani/Ukunda fevamdowed with clean and pristine beaches
with 26 beach hotels of three to five star ratifige town has sacred Kaya forests around it namely
Diani, Likunda, Kinondo, Tibwa, Mivumoni and Chalehas a commercial centre covering Diani
and Ukunda. The section of the town that runs atbegoeach road has residential and commercial
premises to cater mainly for the tourism indusliralso has low to middle class residential estates
along the Mombasa-Lunga Lunga road and high ceglartial cottages along the beach road. A
lot of space is still available in these areasfimther development of residential estates. The2Bas
Titanium Mining fall in the upper part of Ukundanto and provides great potential for growth in
terms of commercial facilities and residential s&s. Diani-Ukunda has a town zoning and
infrastructure plan which is being implemented by County Government. Kwale town which has
a geographical area of 51.9 kimas undertaken physical planning and zones fomuencial and
social utilities including markets, industries, egary, and education artechnical Vocational
Education and TrainingTVET) institutions have been provided. A quadéthe town is occupied by
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or reserved for public offices and other utiliti#fie town borders the Shimba Hills national reserve
which also serves as an important attraction forists.

Msambweni is the third classified town in Kwale @ou It covers an area of 41.46 ha with a total
population of 22,576 people. The town has provision public utility land, part of which is
occupied by the county hospital, government offieeedical training college and that earmarked
for construction of a market centre. The town haeaches with cottages whose potential is yet to be
fully exploited. The western outskirts of the towave extensive deposits of silica sand which can
be used to establish glass and other industries. Kiaale International sugar nucleus farm and
factory is expected to endear further growth ofttven. Zoning and infrastructure planning for the
town has been prioritized to pave way for its depeient.

Lamu County

Lamu has land surface area of 6,273.2 kvhich is composed of 5,517 Kmf arable land, 649.7
km? of non-arable land, 130 Kmof coastline and 308 khrunder water mass. The bulk of arable
land is in Lamu West. Based on the physiographet @dimatic conditions, the county is classified
into five Agro-Ecological zones namely coastal lamds, coconut cassava zone, cashew nut-
cassava zone, livestock millet zone and lowlandhsry zone.

Like other parts of the coast where land ownergtspes have remained sensitive, land tenure in
Lamu has remained unresolved for long with the llomammunities, the Boni and Bajuni
communities, living without land titles for yeai®here are 13,000 households that have title deeds,
making 42% of the county households. About 71%hef households that have title deeds are
located in Lamu West while most households in Ldasgt do not have land ownership title deeds.
Consequently, land has remained public except Ecgd where settlement schemes were
established and land parcels formally allocateghe¢ople and ownership documents issued. The
lack of land titles by the local communities hasaed an emotive issue but the Government is in
the process of issuing title deeds. Most of theltamers are also keeping their land parcels idle,
without much economic benefits. The county suffeosn poor land use with unplanned villages
with very low population mushrooming up overstrétghexisting social services.

Part of land in Lamu County is covered by humatleseent which is influenced by the population
dynamics, solil fertility, availability of productevresources, other natural resources and general
production capacity. The settlements have changesize and form in response to the changing
economic and social development particularly theettgpment of the Lamu Port which is part of
the Lamu Port-South Sudan-Ethiopia-Transport Corrf{dlAPSSET) Project.

Mombasa County
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Land use within Mombasa County is dominated by husettlement, industry and warehousing.
There is rapid urbanization and proliferation ofplamned settlements due to rapid population
increase. The informal settlements do not havesscaads, drainage systems, water and provision
of social amenities. The settlements have beergoatred into high density low income, high
density medium income, high density high incomegdion@ density low income, medium density
medium income, medium density high income, low dgn®w income, low density medium
income and low density high income.

Estimates done by JICA team of Experts for the MasabCounty Government in 2016 show that
the land area available for development within Mas#® county is 134 khf). Mombasa town
planning scheme was first developed 1926 settingleaspecific areas for industry and
warehousing, port and other urban functions, setweckither railway road network. Efforts to
develop a new plan has beed going on during thddasyears.

Mombasa has different types of land tenure reginasely public land, private land, community

owned land, squatting (unofficial occupation of gowment land by private individuals), land

allocated temporarily to specific groups such asppee displaced from their land by government
projects and tenancy-at-will privately owned are@ssignificant proportion of land is owned by

absentee landlords who enter into temporary legssements with local residents and institutions
through agents. Most of the land in Mombasa that @rgginally occupied under customary tenure
has been adjudicated and titles issued..

6.2 Water resources

Water forms one of the basic natural resource Ffar $ustainable development and human
wellbeing. In the coast of Kenya, most of the watensumed is obtained from rivers, lakes,
springs, ground water aquifers, sand tunes andoshatells. Scarcity of fresh water may lead to
serious social conflicts and unrest. On the otlardhindustrial and domestic affluent lowers the
quality of surface and underground water.

6.2.1 Sources of fresh water

The main sources of fresh water at the coast afacguwater (rivers, lakes, dams and wells)
ground water, and rainwater (roof catchments). fiers that discharge water in to the Indian
Ocean at different points and the flow rates amwhin Table 6.3. Among the rivers, River Tana
and River Athi/Sabaki, obtain their water from thghlands in Central Kenya mainly the Mount
Kenya and the Aberdare Ranges, and discharge rigpestavolumes of water into the Indian Ocean
while also providing fresh water for various agfiatal, domestic and industrial uses. The water
discharge from the rivers follows the bimodal pp&etion pattern with the extent of their

watershed environment defined by the dynamics as@eality. Owing to the large volume of water
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from their sources, the Tana and Athi/Sabaki riv@rstem is perennial (Mwaguni et at, 2016),
while the other rivers are seasonal. River Umbthénsouthern part of the coast is trans-boundary
with the source in the Usambara Mountains in Talazan

Table 6.3 Main rivers in the coast of Kenya withitrsources, area transverse and mean volume of
discharge (Source: County Integrated Developmeamisfor Tana River and Kwale Counties)

River Source Area traversed Volume M¥D
Tane Mt. Kenye & Aberdare Range Tana River Count 10,958."
Athi-Sabak | Mt. Kenya & Aberdare Rang 3,54¢

Marere Marere spring, Shimba rain for | Shimba Hills National Pa 208

Pembe Marere spring, Kinango ar Kinangc-Tsunzi 760¢
Mkurumudz | Shimba Hill Shimbe¢ Hills — Msambwer | 9917

Umba Usambara Mountail Lunge-lunge-Vange 610

Ramis Chenze Rang Mareren-Shimon 819(
Mwacheme | Majimboni-Msulwe Majimboni-Gombato Diar 341.7:
Mwache South Sambuil South Sambui -

Most of the piped water used in the coast regiamectly comes from surface water mainly from
the Tana and Athi-Rivers. The Baricho water treatimeorks at Sabaki River supplies piped water
to Mombasa, Malindi and Kilifi. However, shallowaymd water aquifers are found in Kwale and
Lamu counties. Water Resources Management Auth@iigMA) classifies the Tiwi and Lamu
Island aquifers in Kwale and Lamu counties as egiatand supply significant of water in areas
without an alternative sources of water (BarasaleR016). The Tiwi aquifer has good quality
water and is recharged from ground flow from thewand possible leakage from seasonal swamps
directly overlaying the aquifer. The Gongoni-Msanamvaquifer which occurs in Kwale has high
yields of good quality water and is recharged byfedl and leakage from River Mkurumunzi while
the Mombasa Island and Lamu Island aquifers hakoshaquifer directly recharged by rainfall.
Unlike other coastal areas a significant amounivafer in Lamu is collected from rainfall using
djabiaswhich are man-made rain water collection surfacaderor iron sheets or concrete with a
large holding tank. Other sources of freshwatethm coast are Mzima springs in Taita-Taveta,
Marere springs in Kwale.

6.2.2 Demand and supply of fresh water

Most of Kenya as well as the coast region is wdédicient. The main activities that demand a lot
of water at the coast include water abstractionifiegation, domestic supplies, industrial use,
tourism, livestock and mining. Large parts of thend River basin have been ear marked for large
scale irrigation agriculture within the current romic development plan (Vision 2030). Sugarcane
farming is also going on at Ramisi in the southstoaf Kenya. Water demand for domestic
supplies has increased due to rapid growth of @tiom particularly in the main towns along the
coast. In addition, there are industrial activitiasMombasa, tourism developments particularly
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tourist hotels, restaurants and entertainmentgdimat have increased along the coast, and mining
of minerals such titanium that require large volsroéwater. To meet the demand for energy, there
are plans to increase the number of hydroelectveep stations in the Tana River. The demand for
water exceeds the supply in the coast region. kample the demand for piped water in Kilifi
County in 200,000hagainst a supply 130,008fComte et.al. 2016). The demand for piped water
in Mombasa is 182,000day against a supply of about 43,06fay (Mombasa County
Government, 2013). Most of the households obtaregiwater, although less households get the
water directly piped into the dwellings. Other imjamt sources of water are wells and bore holes
as well as water supplied by vendors.

Table 6.4 Sources of water for households in Cbastaties (Sources: KFS 2010 Survey)

water
Pond/ well/bor | Piped into vend

County Dam Lake | Stream ehole dwelling Piped | Djabia or other | Total
1109¢ 656( 268¢
Mombasa 1102 33 340 59143 31055 5 323 1 147 99
119¢
Kwale 25370] 265 10970 45131 3080| 31361 701 | 2544| 125 47
1221 1997
Kilifi 26218 511 8636 42476 14151| 93557 1418 5| 582 64
Tana 4741
River 3691| 460 12703 20399 800 5024 82| 1706| 2549 4
234:
Lamu 1396| 1396 532 11402 1732| 5030 1652| 265 29 4
Taita 714¢
Taveta 617 617 16368 7532 4639| 37451 134| 4081 52 1
2833 8641 730¢
Total 58394| 3282 49549| 186083 55457 8 4310 2| 3484 49

6.3. Drivers, pressures, impacts and response stegfies

The changes in land use are driven by populatiowtr and economic development. The demand
for agricultural land for national food securitycinding large scale farming and ranching is high
particularly in Lamu and Tana River counties. Uiikation as well as tourism developments has
led to change in land use patterns reducing agui@illand to urban developments. The increased
need for shipping and other forms of transport ke to changes in substantial land to
infrastructure developments including ports, raywaand roads. The main pressure on land
management in the coast region is land tenure whashmade it difficult for physical planning to
be undertaken. Overall, there is no quantitativa da changes in land use in the different parts of
the coast making spatial planing difficult.
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The key impacts of land use changes are manifastéacreased land acquisitions, community
resentfulness and conflicts with existing land ws®l community goals, resettlements and
displacement of communities; urban sprawl and esipanof uncontrolled urban development;
informal settlements; inadequate or inexistent astitucture provisioning (water supply,
sewerage/drainage, solid waste management, enepgyys etc); population changes (immigration
and growth); and general insecurity. From an edesygerspective, there are also impacts related
to enhanced vulnerability of maritime zones andanability of ecosystem services; shoreline
changes; pollution and waste management; and comslitthat potentially threaten Kenya’s
environmental vision under vision 2030, SDGs andent international obligations and
commitments.

The key response instruments are policies resppgsesrnance instruments as guided by acts and
regulations, such as the Kenya land Commissiom, tamtrol boards and adoption of International
Best Practices (IBPs) as proposed in National [@gweent Plans and County Integrated
Development Plans requiring spatial planning predesland use and land allocation.

The main drivers of the changes in fresh water paéerns in the Coastal region are increased
population, urbanization, demand for irrigation &afor food and cash crops that use large
volumes of water and industrialization. The pressum the water resource include increased water
demand from the main River systems for power gdimerairrigation and domestic use. Excess
water abstraction from the underground aquifersrsslted in salt intrusion and contamination in
some areas. Competition for available water byoesriusers particularly between agriculture and
livestock herders in Tana River has resulted im aseflicts.

The responses for the increase in water demandcylarty include the development of the
sewerage master plan for coastal urban centreshitghtion of the existing water supply and waste
water management systems such as the Kizingo wastr treatment plant, Construction of the
Second Baricho Wells (Northern Bank) and associaipdlines, and the Mazeras — Nguu Tatu
reservoirs, and the completing of the Second MzRi@zeline project, one of the Vision 2030
flagship projects and requires an estimated fundhdJSD 400 Million. The extraction of
groundwater has intensified through drilling of &looles. More than 4,500 have been drilled in the
Tana River basin to access groundwater as an afikegrsource of potable water supplies. Majority
of the boreholes now require rehabilitation due rion-yielding of the water resource.
Consequently, new boreholes have to be dug deepander to access the water (Mwaguni et al,
2016; Government of Kenya, 2002). There is neegutntity of groundwater at the coast and the
extraction/replenishments dynamics for planningrder to maintain the quality of borehole water
for and sustainable management. Furthermore, réaenventions include construction of Mwache
dam, catchment rehabilitation and development dtevavater integrated management plan.
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Chapter 7 : Economic Activities

In the coastal region, the main livelihood actestiare fishing, mangrove harvesting, and tourism
along the coast, while in the hinterland subsisteiacming and livestock rearing (pastoralism) are
the major occupations. The economy in the urbartregrderives mainly from maritime and
harbour activities, tourism and commerce. Tourigmparticular, depends heavily on the rich
biological diversity and health of the environmehhe main activities that support the economy
and livelihoods of the coastal region include tenm fisheries, agriculture, forestry, ports and
shipping, and mining. According to the KNBS (2016)e activities contribute differently to the
coastal economy i.e. tourism (45%); ports and shgpgl5%); agricultural industry (8%); Fishing
(6%); Agriculture (5%); forestry (4%); and mining%). The economic activities support many
livelihoods through small-scale businesses andr @b&ociated activities that depend and impact on
the environment at different scales.

7.1 Coastal tourism

Tourism is one of the biggest and most diverse stréks in Kenyacontributing 4.1% (KES 87.1
billion) of national GDP in 2014 (KNBS, 2016). Ctalstourism is dependent on a range of niches
i.e. national parks and reserves (both marine ancdtrial), coastal beaches, conferences and
events segment, museums and historical sites,if@ilsthfari and ecotourism. The tourism industry
drives economic activities in other sectors suchasls, travel agents, airlines and other passenge
transportation services. Travel and tourism geedrd06,500 jobs directly in 2014 (3.5% of total
employment) and was forecast to grow by 1.2% in52@d reach 209,000 (3.4% of total
employment) (World Travel and Tourism Council, 2p15

The tourism sector at the coast is influenced lolyvarsity of attractions including national parks,

game reserves, and beaches. Moreover, the scopetioties has expanded to promote cultural
heritage, history, folk arts and crafts, and theira environment through community eco-tourism

(Ondicho, 2000). The number of tourists fluctuasessonally reducing during the rainy season
(Figure 7.1). In 2014, bed-night hotel occupancythe coast, with an exception of lodges,

contributed 40.1% of the national total, but destirto 37.8% in 2015 (KNBS, 2016). This is also

evident from the declining number of tourists tlaatived at the coastal region through Moi

International Airport between 2012 and 2015. Initold, there has been a general decline in the
number of tourists visiting parks and reservedatdoast since 2011 with the lowest figures being
in 2015 that could be associated to the drop iivas during the time (Figure 7.2). The sector’s

suppressed performance is associated to securitens, particularly in the coastal region, which
triggered negative travel advisories from interoadl markets. Additionally, the aftermath of Ebola

outbreak in West Africa in 2014 slowed internatioviaitor arrivals in 2015.
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Figure 7.1 Monthly visitors arrival through Moi &rhational Airport (MIA) (2012 - 2015) (Source:
KIPPRA, 2013; KNBS, 2014, 2015, 2016)
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Figure 7.2 Trends of tourist numbers in the pard@serves along the coast region between 201 2Gi
(Source: KNBS, 2014, 2015, 2016)

The number of toursists to coastal museums, snakies pand historical sites have contributed
between 23 - 32% of the total national numbers I@&hl). Although the visitors to small parks
and reserves like Arabuko Sokoke were not includdte numbers due to their small contribution
adrastic increase in the number of visitors to Beus was observed in 2015 while the rest of the
sites recorded decreases. Visitors to Fort Jesusdsed by 7.0 per cent from 113.4 thousand in
2014 to 121.3 thousand in 2015, which could be @atal to expansion of local tourism and
proximity to international airport.
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Table 7.1 Number of visitors to museums, snakegparkl historical sites at the coast from 2011 tth2ihd

percentage contribution the national numbers

Museums, snake parks

Number of visitors

and historical sites 2011 2012 2013 2014 2015
Fort Jesus 168,797 127,562 152,118 113,373121,278
Gede 54,003 43,131 54,584 47,498| 39 856
Lamu 4,949 1,478
2,638 2,828 1,726
Jumba la Mtwapa 8,381 5,731 7,374 5,743| 4,344
Malindi Museum 30,232 17,920 26,059 20,990, 14,685
KilifiMnarani 2,351 1,615 818 2,527 1,194
Swabhili House 596 323 310 268 40
Rabai Museum 87 0 1 0 0
Pate Sites 34 2 1 10 0
German Post office 84 145 67 51 4
Percentage contribution to 32% 24.1% 31.7% 27.8% 23%
national numbers

7.2 Port development and shipping

Maritime transport of goods and passengers accolantsl5% of the coastal economy. The
Mombasa Port at Kilindini is not only the largesagort in Kenya, but also one of the largest and
most important ports serving other landlocked nieagimg countries along the East African coast
such as Uganda, Rwanda, Democratic Republic of €a@mgl Southern Sudan. Mombasa port is
connected to the world’s major ports and handlésden 1,684 and 1,832 vessels annually sailings
to Europe, North and South America, Asia, the Medahst, Australia and the rest of Africa. Cargo
handled at the port has continued to increase igtefladm 2011-2015, a trend that is likely to
continue. The containers throughput increased By B8tween 2011 and 2015, while convectional
cargo and bulk dry cargo increased by 65 and 66¢ectively (Table 7)2

Table 7.2The volumes (‘000 DWT) of shipping traffic (2012015) (Source: KPA2016)

Imports 2011 2012 2013 2014 2015
Containerized cargo 5226 5954 59774 6524 6055
Conventional cargo 1298 1302 1726 1830 2143
Dry bulk 3807 4811 4913 5231 6350
Liquid bulk 6607 6665 6537 7192 7232
Total (imports+exports) 19726 21920 22307 24875 3267
Transshipment 227 143 174 782 518
Vessel calls 1684 1768 1768 1832 1694
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The capacity of the port has remained fixed oviemg period of time; and as a result, the volume
of containers being received has increased beyloadgort's capacity. However, there are some
recent expansions which have been implemented poowve cargo-handling capacity. In an effort
to increase the port capacity, the container teshtias been expanded by constructing additional
berths. Moreover, the construction of Phase | efSlecond Container Terminal completed in 2016
will provide additional capacity of 550,000 Twerfigot Equivalent Units annually. The
government is also developing a second commeroialgd Manda Bay, Lamu to tap into the South
Sudan and Ethiopian Markets under the LAPSSET gtoje

Other smaller portsvhich handle smaller vesseisclude; Old Port, located at Tudor Creek, old
Lamu port which has been used for dhow trade far &000 years, and the Shimoni port that
handles small vessels transporting goods to TandaZanzibar. Other designated ports along the
coast of Kenya include Funzi, Takaungu, Kilifi, Mipa, Vanga, Lamu, Kiunga, and, Ngomeni and
Malindi, which are all useful in their own capaesi

7.3 Coastal agriculture

Agriculture has been identified as one of the kegt@as under the economic pillar of Kenya's

vision 2030. Over 70% of the inhabitants are fagnéfowever, the agricultural production has

remained low in the coastal areas due to frequeptredsed rainfall trends and practicing of

subsistence farming (Ministry of Agrigulture, 2018ver 75% of the coastal area is semi-arid and
is dependent on rain fed agriculture (Jaetzold &obmidt, 1983). Coastal areas contribute to
production of varied food and cash crops (casheaw, tixa, coconut, cotton, sisal, sugarcane, rice,
mango, cassava, maize, beans, sweet potatoes,oemnatatermelon, banana and a number of
vegetables and horticultural products). The regitso supports livestock for provision of various

products (milk, eggs and meat). Thus, the sectprifstantly supports livelihoods and economy of

the coastal region.

The coastal region is classified into five agrotegiral zones of which 21.3% (1,707,625
hectares), that is mainly along the coastal sisiplassified as a high crop capability zone; whsre
0.27% (21,871 hectares) is classified as a medapatility zone and 78% of the available land as
low capability zone (KCDP, 2015a).

7.3.1 Crops

Cash crops farmed at the coast include; cashew b, coconut, cotton, sisal, sugarcane, rice,
oranges and mangoes; whereas food crops includeemsiveet potatoes, banana, watermelon,
cassava, passion fruits, beans and sorghum. A sanohaome of the crops and their production
status as farmed in different coastal is preseintd@dble 7.3. The crops are either destined foalloc

household consumption (e.g. cassava and maizey export (e.g. bixa and rice).
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Table 7.3 Some of the farmed crops and their piimustatus in different counties

Crop County where farmed Coastal production Source
estimates
Cashew nutAnacardium -Kilifi - Main producer - 22,140 MT (2014) -Kenya Nut
occidentalg -Kwale - 2.1 million trees Processsors
-Lamu - 68,950 farmers Association

Bixa (Bixaorellang

-Kwale- Main producer
-Lamu

-3360 MT (2001)
- 5,600 hacters

-Kenya Bixa Company
-Muhindi (2013)

-Gitu and Nzuma
(2003)

Coconut Cocos nucifera

-Kwale Main producer
-Kilifi -Lamu
-Mombasa

-Tana river
-TaitaTaveta

-129,369 MT (2014)
-258 million trees

-AFFA, 2014
-MOA, 2015

Mango Mangifera indica)

-Kilifi - Main producer
-Lamu

-Kwale

-Tanariver

226,264 MT — 2014

-MOA, 2015

Rice Oryza sativa

-Kwale
-Tana river -Main producer

5,261 MT - 2014
-3,163 ha

-MOA, 2015
-AFFA, 2014

Sisal @Agave sisalana

-Kilifi
-TaitaTaveta

-25,340 MT

-MOA, 2015
-AFFA, 2014

Maize ¢Zea mai¥

-Lamu —Main producer
-Kwale

-Kilifi

-Mombasa
-TaitaTaveta

-Tana river

79,873 MT-2014

-MOA, 2015

Cassavd(lanihot esculenta

-Lamu

-Kwale

-Kilifi- Main producer
-Mombasa
-TaitaTaveta
-Tanariver

-246,709 MT - 2014

-MOA, 2015

Beans Fabaceag

-Lamu

-Kwale-Main producer
-Kilifi

-Mombasa
-TaitaTaveta
-Tanariver

-842 MT - 2014

-MOA, 2015

Sweat potatoeddomoea
batatas)

-Lamu

-Kwale

-Kilifi = Main producer
-Mombasa
-TaitaTaveta

-Tana river

- 7,490 MT — 2014

-MOA, 2015

PineapplesBromeliaceag

-Kilifi- Main producer

Not know
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Production of most food crops is minimal, mostly satbsistence level, with large annual
fluctuations due to dependency on seasonal raiogeMer, the production of cash crops such as
sisal and sugar cane is significant. Over thefastyears, sugarcane farming has been established
as a major cash crop in Kwale county providing cirend indirect employment (Kwale Sugar
Board annual report, 2012, AFFA, 2014).

7.3.2 Livestock

Livestock at the coast range from cattle, goatsiltpg bees, sheep, donkey and rabbits among
others. Livestock farming is an important agrictdtuactivity at the coast and varies greatly from
large scale dairy farming by companies in Kilifi @dy to domestic zero grazing units for milk
production, and nomadic herding mainly for meatdpiction particularly in Tana river and Kilifi
counties. The coastal region has over 85 majostoak ranches with only 25 currently operational.
Most of the ranches are located in marginal larfdbe coastal region, which make up 69% of the
total area. Overall, Tana River County has the ésglof cattle population between 2010 and 2014
with significant annual increments in most of theu@ties (Figure 7.4).
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Figure 7.3 Distribution of cattle a cross the spastal counties (2010 -2014) (Source: Economic évewaf
Agriculture, 2015)

KilifiCountyleads in poultry production providing3%o (1,235,000 poultry) of the total that was
produced from all the coastal counties in 2014 (ER®15). The distribution of sheep, poultry,
donkey and goats in the different coastal counsgieketailed below (Figure 7.5).
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Figure 7.4 Average livestock distribution in numbacross the coastal counties (2010 -2014) (SoltcA:
2015)

7.4 Marine and coastal fisheries

7.4.1 Capture fisheries

The importance of the fisheries and aquacultur¢h&livelihoods and food security of coastal
communities is well documented (FAO, 2016). Capfiiskeries provide about 80% of the total
income to 70% of Kenya’'s coastal communities (Maliing et al., 2003). About 90% of the
production is by small scale artisanal and subsigtdishers. There has been a general increase in
fishing pressure along the coast with about 13 &®all-scale fishers reported to be involved in
fishing in 2016, compared to 12,748 in 2014, 13,0012 and 12,077 in 2008 (Government of
Kenya, 2016). There are about 3,000 small-scaténiiscrafts in the fishery.

Annual fisheries production generally ranges fro@08 MT to about 9,000 MT since 1981, and
valued at 1.8 billion Ksh in 2015. The catches arainly composed of demersal reef fish
dominated by rabbitfish, parrotfish and emperorglagic species include tuna, mollusks,
crustaceans including prawns and lobsters, octapdssquids (Figure 7.5a). There are challenges
in the enumeration of catch statistics, compouruethe multispecies and multigear nature of the
fisheries in addition to porous landing sites. Hegre reconstruction of the catches estimate that
annual production is likely to be 2.8 times higtien the officially reported estimates, placing the
estimated catches at about 16,000 — 18,000 torreesngly (Le Manach et al., 2015, Figure 7.5b).
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Figure 7.5 A comparison of long-term trends in madisheries production for Kenya based on (alifly
reported catches (Source: FAO, 2016) and (b) réearied catches (Source: La Manach, 2015)

The offshore fishery potential is estimated to beneen150,000 - 300,000 MT worth Ksh 21 - 42
billion. The fishery is mainly exploited by foreigmations through annual fishing licences, and
targeting skipjack, yellowfin and bigeye tuna. Tdare about 30 - 40 purse seiners and 4 - 9 long
liners that are licensed to fish in the Kenya EEfwlly (Table 7.4). The revenue generated
through licensing of the Distant Water Fishing Na8§ to access the tuna resources is about USD
350,000. However, there is also a high potentigjdnerate more revenue through levies based on
the actual catches. Other offshore fisheries ireltee semi-industrial shrimp fishery (3 trawlers)
and recreational fishing. The offshore fishery eaigrees significant losses from lllegal,
Unlicensed and Unregulated (IUU) fishing. Althougympirical data for the country is not available
nationally, the losses are globally estimated tiésveen 20 - 30 percent. Due to limited capacity
to monitor the catch and fishing effort in the EHZe level of exploitation remains unclear.

Table 7.4 Fishing licenses issued by Kenya ttadisvater fishing nations (2010 - 2014)

Year 2011 2012 2013 2014
Country PS LL PS LL PS LL PS LL
Spain 13 14 14 14
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France 9 9 13 11

Mayotte 4 4

Rep. Korea 3 1

Mauritius 2 2
Seychelles 8 7 7 2 7 5
China 3
Taiwan 2

Oman 1
TOTAL 34 0 34 0 39 4 35 9

Marine fish and fish products are exported to wsioountries worldwide including aquarium fish
which provide the highest value added product okthifrom reefs. As the largest exporter of
marine aquarium fish in the Western Indian Ocegiore Kenya annually exports about 230,000 to
350,000 fish and 100,000 invertebrates valued at @vmillion US dollars. Aquarium fish are
currently exported to 26 destinations (an incrées®a 15 in 2005) including the EU (Germany and
UK), USA, China, South Africa, Japan, Israel andtebh Arab Emirates. The number of species
targeted has increased from 48 species in 1985 sfibcies in 2005 (Okemwa et al., 2009) to
approximately 250 species in 2015 (Okemwa et 8l162 of which wrasses and damselfishes are
the most collected Thirty-two species make up 80Rthe catches with the cleaner wrasse,
Labroides dimidiatudeing the most collected. A semi-quantitative ragsessment showed that
four species: Pomacanthus maculosusPomacanthus chrysurusAmphiprion allardj and
Amphiprion akallopiso$o be at high risk of overexploitation (Okemwaakt 2016).

7.4.2 Aquaculture

The aquaculture sector has a potential to stimwatsnomic growth and contribute to poverty
reduction in Kenya. Mariculture development hasnbeebraced to help meet the deficit from
capture fisheries and to diversity livelihood ogpauities for coastal communities.

Mariculture development in Kenya has made greatestrin the last decades, through development
and adoption of simple innovative technologies2@®7, the total area under mariculture was 6.9
ha (79.7% earthen ponds, 20.3% crab cages and &¥esd farms). The area has since increased
to 103.5 ha; earthen ponds 80%,seaweed farming &&fomud crab cages 2%(Mirera, 2007;
Mwaluma et al., 2016; Mirera, 2016). Consequerttg, number of community groups undertaking
mariculture ventures excluding seaweed farming ihaseased four-fold and two-fold for pond
culture and crab cage culture respectively.

Total production from mariculture is currently 76TMand is based on diverse species including:
milkfish (Chanos changs mullets (Mugil cephalu}, mud crabs cylla serratq, seaweeds
(Eucheuma denticulatand Kappaphycus alvareziji and prawns Kerrenopenaeus indicuand
Penaeus monodpiiMwaluma, 2002; Wakibia et al., 2006; Mirera, 20Mirera and Ngugi, 2009).
Seaweeds account for approximately 63.2% of thed psoduction (Figure 7.3).
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[ 63.16% Seaweed
[ 19.74% Mud crabs
Bl 13.16% Milkfish
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Figure 7.6 Annual mariculture production in Keny@wing the percentage contribution by species itb20
(Source: Mirera, 2016; Mwaluma et al., 2016)
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7.5 Coastal Industries

7.5.1 Mining

Minerals are among natural resources that are i@pbrfor national economic and social
progression of a nation. There are several minecalurrences in Kenya coast (Table 7.5).
However, most of the minerals remain un-quantiied unexploited. Mining is a traditional socio-
economic activity done by wealthy people as welas/ poor people.Nationally, the contribution
of mining and quarrying to the GDP increased fraB%®in 2014 to 0.9% in 2015 and registered an
increase of 13.1% to 13.8% of the total numberas§pns employed in the sector (KNBS, 2016).

Apart from traditional mining of coral limestonerfbuilding blocks and cement manufacture,
minerals such as Titanium are now being exploi@drently, titatium is leading mineral exported

from the coast. Titanium produces 455,000 tonneknahite, 85,000 tonnes of rutile equivalent to
14% of the world’s rutile output and 32, 000 tonraszircon annually (Base Titanium, 2016;

KNBS, 2016). Coal is also a major mineral at thestoand the government is considering
developing a coal-fired power plant in Lamu Courdysummary of other minerals found at the
Kenyan coast is provided in Table 27. The natioahlie of mineral output rose by 14.7 per cent
from KES 21. billion in 2014 to KES 24.2 billion i2015 attributed to high earnings from the
export of titanium minerals from the coast (KNBS18).

Table 7.5 Registered minerals and their occurrahtiee Kenyan Coast (Government of Kenya, 2015)

County Registered Minerals
Taita-Taveta Iron Ore, gemstones, Manganese, Graphite
Gemstones, Heavmineral sands (titaniu minerals), Silicesand, Rarearth
Kwale v ;
elements,Niobium, Coral limestone, sandstones
Kilifi Titaniun, minerals,manganese, Barytes, Gypsum, Gemstones, limestone
Halite (salt), Pozzolana
Tana River Gypsum
Mombasa Gypsum, Coral limestone, Clay
Lamu Coral Limestone, Bituminous coal

7.5.2 Industrial sector
Manufacturing

The industrial sector accounts for almost 20% ohy&es economic activity and is dominated by
manufacturing and energy production with a GDP wmoution of 10.0-11.8% annually between
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2011 and 2015 (KNBS, 2016). Nationally, the segi@w by 3.5% in 2015 compared to 3.2% in
2014 (KNBS, 2016). Formal employment in the seobse by 2.7% from 287.4 to 295.4 thousand
persons in 2014 and 2015 respectively; while thepdBxProcessing Zone (EPZ) recorded improved
performance in employment, exports, imports, angeagiture on local goods and services while
total sales increased by 12.1 per cent to KES Bdlian in 2015 (KNBS, 2016).

The coastal region has a good share of the manwifagtsector due to its strategic position to the
port of Mombasa. It is home to Kenya’'s oil refinempich processes imported crude petroleum
mainly for the domestic market. A number of steanufacturing companies provide significant
employment for the coastal people. Kenya has sdesignated export processing zones (EPZ) of
which 4 are based at the coast i.e. Mombasa, ndlifiy Malindi along Kenya's North coastline
and Voi (African Development Bank, 2013). Most bétmanufacturing industries at the coastal
region are located in Mombasa county (Mvita andr@aanwe areas), Kilifi county (near Mtwapa,
Kilifi and Mazeras Towns), Kwale county (Msambweamd Tiwi), Taita Taveta (Voi) respectively
while Lamu and Tana river lack manufacturing indpgones (Table 7.6).

Table 7.6 Status of the manufacturing sector dgwedmt at the Kenya coast

County Industry Location Number
Kilifi Rhino cement company Rabai 1
Mombasa cement company Vipingo 1
Steel products (fabrication) Mazeras and Mariakani | 1
Salt production companies Gongoni and Marereni 8
Commercial starch production Mazeras 1
Power generation Mazeras 1
Soft drinks (coca cola and picana) Mtwapa 2
Export processing zone (EPZ) Mtwapa and Mazeras nyMa
Sisal fibre production industry Vipingo 1
Kwale Coastal calcium limited Waa 1
Base titanium Msambweni 1
Kenya Bixa limited Tiwi 1
Kwale international sugar company Msambweni 1
Water distilling companies Shimba hills 2
Lamu No manufacturing industry None None
TaitaTaveta Sisal fiber production industries
Milk cooling plans 2
Tana River Soft drinks —Coast Development Authority Hola 1
Mombasa Export processing industries (EPZ) Changamw Many
Oil refineries Mvita 1
Glassware Varied locations Many
Flour mills Varied Locations Many
Car assembling plants Varied locations Many
Cement company Bamburi 1
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Salt production

Salt mining is a major industrial sector based @sigkly at the coastal region. The sector has
potential to help Kenya transform into a middleenm® country under Vision 2030 (Ocholla et al
2013). Production of processed refined salt inctbest increased by 8.7 per cent between 2014 and
2015 (KNBS, 2016). However, the quantity of salbquced rose by 12.8 per cent to 303,452 MT
in 2015 from about 170,000 MT recorded before 2@8vernment of Kenya, 2009).

Before 2009, salt production was mainly from eigperational salt work companies occupying
more than 7,922 ha within the Malindi-Marereni af@overnment of Kenya, 2009). Currently,
there are 6 salt manufacturing companies and mersaaal salt producers in the salt production
region of Malindi whose area runs into several &iexs. Salt is mainly marketed to Uganda as the
main destination for Kenya’'s salt exports in 20I%her countries that provide market for
processed salt in the region include; Rwanda, Bilirand Congo.

Salt consumption in Kenya has been on the riseas households consumed more iodised salt in
2016 (100%) compared to 2009 when the consumptioas W7.6% (WHO, 2007,
http://www.tradingeconomics.com/kenya/consumptitimdized-salt-percent-of-households-wb-
data.html). The increase in salt consumption iny&eBs associated to increase in human population
and lifestyle changes.

7.6 Support services

The services that are essential for the developmkErtonomic activities in the coast of Kenya
include road, air, water and railway transport,rgpefreshwater supply and sanitation. Despite
these services being the basic pillar for econooaimpetitiveness they have remained largely
inadequate.

7.6.1 Transport services
Road transport

Road transport plays a central role in developroémtl sectors of the coastal economy. Table 7.7
shows the length of classified and unclassifiedi neatwork in the six coastal counties. Mombasa
counity has a total of 476.46 km of classified gaghile Kwale county has 1,483.1 km. Kilifi and
Tana River counties have a classified road netwbrk,008 km and 1,108 km respectively. Taita
Taveta has a total of 1,589 km of classified roatdde Lamu county only has 6 km.

The number of vehicles on the roads has increassadalically, particularly in Mombasa which is
a commercial hub, resulting in frequent traffic galong major routes. It is important to note that
the vehicle emissions impact on the environmenseBan the recent developments by County and
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national governments, a good audit of the differemédd networks and the impact on the
environment in the coastal region is needed.

Table 7.7 Length of different types of roads in thenties of the coast of Kenya (Government of Keny
2013a, b,c,d, e, f)

Type of Mombasa | Kilifi (km) Kwale | Tana River | Lamu (km) | TaitaTaveta
surface (km) (km) (km) (km)
Bitumer 257.17 326.2 187.7 44 199
Grave 127 542.3 425.7 659 - 138.2
Eartt 91.29 1,139.5 871.2 1251(8
Unclassifie: - - - 2,269 688.4

Rail Transport

Rail transport is the second-most important trartspmde after roads. It is particularly important
for transporting bulky goods from the Mombasa gortthe hinterland. The railway network in
Mombasa is concentrated in the industrial arease Kenya Government has constructed a
Standard Gauge Railway (SGR), which replaces thpaasenger transport between Mombasa and
Nairobi. The SGR, which became operational in AR@L7, is anticipated to ease pressure on the
roads in the long term thereby reducing road maaree costs and by extension the environmental
impacts of vehicular emissions.

Air transport

Air transport supports tourism, transportation ighhvalue exports and perishable goods as well as
the promotion of regional integration. Moi Interioaial Airport in Mombasa is the largest airport at
the coast followed by Malindi and Lamu airports.dddition, Kilifi County has two airstrips at
Kilifi and Kijipwa while Kwale County has two airgps at Ukunda/Diani and Shimba Hills. There
are plans to expand the airport and airstrips lifiko cater for the expected increase in numifer o
visitors and residents. Taita Taveta County haaifstrips with six located in Taveta, 5 in Voi and
6 in Mwatate (Table 7.8). These include two privaitstrips, one located in Mwatate and the other
in Taveta. Some airstrips are located in the Tddatonal Park.

Table 7.8 Airports and airstrips at the coast ofyée

County Number of airports | Number of airstrips
Mombasi 1 0
Kilifi 1 2
Kwale 0 4
Tana Rive 0 7

122



(@)

Lamu
Taita Tavet

13 (11 public & 2 private
17 (15 public & 2 private

o

7.7 Drivers, pressures, impacts and response strgies

Kenya's economic development blueprint (Vision 208frgets to attain 10% economic growth
annually towards being a middle-income country 8@ Agriculture, tourism, mining and
fisheries are among the main sectors driving thastad economy. Growth of these economic
sectors is therefore driven by the push towardsx@mic development, compounded by rapid,
population growth. Although pressures may vary éstar, the impacts are cumulative and include
a general loss of biodiversity and degradation albitats. However, climate change is an over-
arching pressure on all sectors that directly ddpmmnatural resources particularly agriculture and
fisheries. The drivers, pressures, impacts, angbrese strategies among the key economic sectors
are further discussed and summarized in Table 7.9.

Tourism

The direct effects of tourism include loss or delgteon of habitats leading to a loss of species
diversity. The impacts of high influx of touriststinn coral reef areas include pollution, trampling
of corals and intertidal areas. There are a nurobeommunity eco-tourism initiatives linked to
conservation of natural resources that have begateeed locally which provide direct benefits to
local communities. They are currently acting a®arce of employment to a number of youths in
all the coastal counties. Examples of such groopside Dabaso conservation group, Mida Creek
Conservation Community, Kuruwitu conservation grougsambweni conservation, Kibodo
conservation trust

Shipping

Port and shipping development at the Kenya coadtiven by economic activities taking place in
Kenya and the hinterland (Uganda, Rwanda, Buruidngo) served by the port of Mombasa In
addition, the independence of South Sudan hasolédcteased shipping traffic for manufactured
commodities. The increased shipping traffic andoessed port activities impacts on the
environment through pollution from accidental opills, solid and toxic wastdischarge. To
mitigate the harmful effects of shipping, all de@mhents should be subjected to EIA and
compliance monitoring on regular basis. There isoah need to ensure compliance with
environmental regulations and international conesst such as the International Convention for
the Prevention of Pollution from Ships (MARPOL). rational multi-agency oil spill response
committee (NOSRC) has been established. In 201,ctmmittee lead by KMA revised the
National Oil Spill Response Contingency Plan (NO®R@o ensure proper management and

handling of any spills.
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Agriculture

Growth in the agriculture sector at the coast neg® driven by the demand for food from
increasing human population leading to the conwarsif land into settlement and agricultural
production. Post-harvest losses along the valuénakaalso a major pressure on agriculturearl
production. Runoff of agricultural fertilizers apesticides into coastal rivers and lakes impacts on
surface and groundwater. The concentration of toeswithin riparian areas further leads to direct
degradation of watershed areas resulting in seemsion and sedimentation impacting on coral
reefs and other marine biodiversity. The prolifenatof non-native invasive species such as
Prosopis juliflora (mathengg in Tana River has resulting in a range of envinental effects
including reduction in biodiversity, dessication lwhited water resources, loss of grazing pasture
and other traditional uses of land. Other climatkated pressures are due the dependency on
seasonal rainfall that is becoming sporadic. Tlactefor pastures has increased the movement of
livestock from other regions e.g. from northeastegion to the coast region thus creating resource
use conflicts.

Fisheries

The increasing need for food and income for theaagmg human population and growing market
demand for fish and fishery products is the maiaedrof overexploitation of fisheries resources at
the coast. The open access nature of coastal iBshegsults in unlimited access to fisheries
resource is the main pressure compounded by weakmgnce systems. The pressures on fisheries
resources are also due to limited alternativeiliaed options for fishing communities.

The impacts from the capature fisheries and maduralinclude loss of biodiversity, changes in
community structure and ecosystem productivity, bxes$ of habitats. There is increasing use of
none selective, destructive and illegal fishingrgeavhich poses a major threat to the fishery
resource and biodiversity in nearshore ecosysté&mgsire 7.2). In particular, beach seines capture
up to approximately 70% juvenile fish jeopardisihg natural regeneration of the stock (Mangi
and Roberts, 2006). There is also increased fishiegsure on high value aquarium fish species
including angelfishesPomacanthusspecies and anemonefish@mphiprion species, which has
reduced their populations (Okemwa et al., 2016).
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Figure 7.7 Temporal trends in the use of illegargealong the Kenya coast (Source: Government nj&e
2014)

New fishery policies, guidelines and managemennglaave been developed to control the
negative impacts of fisheries informed by stockeasments (Box 2). In addition, Kenya has
embraced the implementation of Fisheries ImproverReojects (FIPs) supported by the Marine
Stewardship Council to promote sustainable lobfsting practices while others like tuna and
octopus are proposetihe new Fisheries Development and Management Ald B@s strengthened
management capacity through creation of Wenya Fisheries Service (KeFS), Kenya Fish
Marketing Authority (KFMA) and the Fisheries Councrhe new Constitution has devolved
aquaculture development to counties.

Box 2. The status of fishery management plan deweémt and their expected outcomes.

Fishery Status Expected out comes

Prawn fishery management plan gazetted in 201C Regulate the Malindi-Ungwana Bay shallow walter
prawn fishery

Lobster fishery mangement plan Ongoing Shallow water lobster fishery certification and
imrovement

Small and medium pelagic fisher Ongoing Improved management of small and medium pelagic

management plan fishery

Small-scale purse seine fishe Ongoing Regulate use of small-scale purse seines (ring nets

management plan

Aquarium fishery management plan Ongoing Regulate the marine aquarium fishery

A Vessel Monitoring System (VMS) has been installedimprove Monitoring Control and
Surveillance (MCS) in marine waters. Furthermogussition of a research vessel (RV Mtafiti)
has boosted research capacity in the EEZ. Alse taer efforts to procure a new OPV in the near
future that will enable the Kenya Fisheries Servi&tate Department of Fisheries and Blue
Economy) to patrol the EEZ and secure the fishespurces.
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Mining

The need to diversify sources of revenue steeretthdylobal demand for rare earth minerals is a
major driver of the increase in mining at the Kermgmst. Major environmental impacts in the
sector are land degradation through removal of te¢ige cover leading to loss of biodiversity and
change of landscape. Responses to mitigate thectsip&mining include: enforcement of Mining
Act 2016 to promote sustainable mining in the regienforcement of the EIA/EA Regulations,
compliance monitoring by NEMA and the ministry ofriihg.

Manufacturing

The manufacturing sector is mainly driven by makgtamics associated with demand. Pressures
may include the cost of production including laband energy and availability of raw materials. In
particular, processing of horticultural crops a tkenya coast is affected by poor road-networks
leading to high post-harvest losses and hence pdibzation of harvested resources. The
environmental impacts of the manufacturing sectolude pollutionfrom the release of harmful by-
products into the air, water and soil. Salt progurctn Gongoni, Malindi, has resulted in mangrove
areas being converted into areas for solar sattymtoon. Continued expansion of salt production in
the area has lead to salinization of fresh grourdl surface water, pollution through discharge of
mother liquor into creeks, habitat destructions aodstal erosion and flooding caused by the
construction of dykes (Ocholla et al., 2013). Thastvities significantly impact water quality and
availability for human use in addition to the negatimpacts on marine life such as juvenile fishes,
fish eggs and mangrove saplings. Further theresaliaization effects on soil that has had far
reaching consequences on food security and livetle@f the people (Ocholla et al., 2013).

In order to combat the environmental consequenessitng from salt production in Malindi the
Kenya Association of Manufacturers (KAM) and Ufddiirust have been undertaking awareness
campaign for all stakeholders on sustainable sdfaetion practices. They have also helped to
establish salt sub-sector forums to foster be#kationships between the salt harvesting companies
in Malindi-Marereni area and the local communitiesthe area. Other interventions include:
development of strategies for dialogue and joirspdie resolution; compliance monitoring and
enforcement of regulations; and undertaking studiesed at understanding the impacts of salt
extraction and possible mitigation measures.

Table 7.9 The main drivers and pressures of ecanaativities and responses to environmental change

Sector Drivers Pressures Impacts Responses
Tourism *Need for revenu | «Uncontrolec «Degradatiorand | «Ecotourisn
+High visitations tourism and loss of of critical | « Community
by tourists to the | associated habitats protected areas,
coast region infrastructure Increases air Air | -Development of
developments and noise tourism
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« Competitionby
resource users

pollution due to
tourism
transportation

«Decline of
biodiversity

«Overuse of water
resources for
recreational
facilities

guideline:
«Education

andawareness o

best practices

Port and Shippir

«Growth of
shipping business

« Alternative use f
waterways
(tourism, fishing)

«Loss of nearshor
habitats,
«Water pollution,

«Pollution control
measures
«Spatial planning

«Dreging of ports | « Spread of
+Disposal of solid invasive species
waste from ships | «Change of
seabotom
habitatats
Agriculture sIncreasedemanc | «Land tenur «Degradation o «Land
for food «Invasive species | arable land adjudication,
«High population | « Competition by | «Eutrophication of | «Diversification to
increase other forms of land fresh water drought
useClimate changeé sources resulting | resistance crops
and variability in phytoplankton | «Development of
+High post harvest | blooms disease and pest
losses Land conversion | resistant crops
Contamination Land suitability
soil and surface mapping
water by pesticide
Fisherie eIncreased demar | «Use of destructivi | «Decline in fishery | «Community
for food and fishing methods, production, based
income «High post harvest | sEcosystem management
«High losses degradation (BMUs)
unemployment  Decline in «Development of
catches CCAs,
-Fisheries
management
plans
Mining «Needfor «Limited local -and Biodiversity | «Development o
economic value addition loss and H regulations
development «habitat eareasrestoration
«Demand for Competation for degradation and | of exhausted
minerals and water resources fragmentation mines

other materials

«Soil, air, ground
water and surface
water
contermination

«Land use conflicts

Manufacturin

+The need fo
employment and

revenue

«Demand for inputs

from natural

«Soil, air, grounc
water and surface

water

«Development o
manufacturing
zones
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generatioincome | resources conterminatio «Conduction o
«Demand for Displacement of | EIAs and
manufactured people develop
products - Sanitation and environmental
. noice pollution plans
«Improper waste | ¢
disposal
Salt productio «The need fo «Demand for the «Loss of Mangrove | »Spatial plannin
employment and | product Forests
revenue Loss of
generation biodiversity
«Population growth - Salination of
ground and
surface water
«Water Pollution

7.8 Policy and management options

The following management options are recommended:

Devolop mechanisms to minimize post-harvest loasesvalue addition in the agricultural and
fisheries sectors

Strengthen community based management of environamehlocal natural resources
Strengthen research and monitoring on biophysibahges due to environmental impacts of
economic activities

Monitor and enforce pollution standards and ottmoemental regulations

Rehabilitate exhausted mining sites

Develop guidelines for use by small scale miners,

Sensitize landowners, commercial companies and seak miners on EIA/EA regulations.
Implement environmental and fishery managementsplan

Strengtehn enforcement of regulations on illegahrge and develop alternative fishing
technologies
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Chapter 8 : Major Threats and Impacts on Coastal and Marine
Biodiversity

The coast region has in the last one or so decadpsrienced heightened socio-economic
development leading to threats and impacts on twstal and marine environment including
pollution, physical alteration and destruction abhats, invasive species which are accelerated by
climate change and variation. Major infrastructdevelopments including the Standard Gauge
Railway (SGR), Port expansion projects (Lamu andridasa) and plantation agriculture have
added the pressure on the coastal and marine emam. Apart from the major development
projects, the existing industrial establishments arpansion of urban centers have also continued
to exert pressure on the marine and coastal emaeah This chapter describes the status and
impacts of overarching threats to the coastal estesys and discusses existing response strategies,
policies and provides the management recommendsatiiomitigate the impacts.

8.1 Pollution

Environmental pollution is mainly driven by popudat growth and industrial development through
heightened industrial and domestic waste generaltmneased waste production has continued to
exert pressure on available waste disposal faslibwing to inadequacy of resources to increase
their capacity in tandem with increasing waste gatien. The end result is continued discharge of
raw wastewater into waterways in the major urbarters including Mombasa, Malindi and Lamu.
Other sources of pollution include oil spills arftemical pollution both from activities on land as
well as the sea. The key sources of pollution &ffgacoastal and marine environments include air
pollution, sewage discharge, and solid waste amgemt enrichment of water bodies.

Most of the larger coastal urban centers and ghdiurbs lack sufficient sanitary services such as
water, sewer and solid waste disposal systemstirgguh the use of septic tanks, soak pits, pit
latrines and open drains. In rural areas, lack asteyr management is prevalent due to lack of
sanitary services leading to the discharge of rawage and solid waste including non-
biodegradable material and plastics into the emvirent. Sanitation problems occur particularly in
areas where the water table is high and the bedsoslkallow therefore restricting the depth of the
pit latrines. Human waste may seep through the doédieading to the contamination of
groundwater wells. Local communities may suffeiges health effects, possibly attributable to
consumption of contaminated ground water.
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Plate 8.1 Sewage flowing into the Makupa creek fKibrarani dumpsite, Mombasa. Fish in the creekkily to suffer
from effects of bioaccumulation of heavy metalsfrthe sewage. This in term pose health risks tplpeeating fish
from the creek (Photo credit: James Kamula).

Sewage discharge estimates for urban settlementiseirtoast regions are not available. As an
indication, Table 8.1 provides a snapshot of annaigs of sewage discharge at various points of
Tudor creek in Mombasa County.

Table 8.1 Sewage discharge input at some raw segiagiearge sites (Source: KMFRI, 2006)

Discharge Site Location Sewage flow rate (M/year)
Mikindani S 04 00 502 E039 38 2 17,061,08
Makande KPA S 04 01954 E039 393 988,82:
Tudor Mburukenge S 04 01 860" E039 39 4 20,53¢
Nyali bridge S 04 02 485 E039 40 2 143,46¢
Coast general S 0402821 E039404 196,68
S 04 03 237 E039 40 6 559,87

Madobini (Old town)

Mombasa municipality is the largest producer ofdsulaste at the Kenyan coast estimated at over
400 MT per day (assuming 0.5Kg solid waste pemniddial daily). About 50% of the solid waste is
disposed at the Kibarani dumpsite located alongsti@es of Makupa creek in Mombasa (Plate
8.2). The dumpsite has been reported to be congdetrby variety of toxic heavy metals including
Lead, Cadmium and Mercury, and is a potential sowfccontamination to the immediate marine
environment (Kamau 2001; Kamau et al., 2006, Kostral., 2017). Moreover, proliferation of
illegal dumpsites in urban centers has continueabated owing to weak solid waste management
systems in all coastal counties. The counties ligignated solid waste disposal sites but have
inadequate capacity for waste collection and dighbdshe management of the dumpsites is also
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poor due to lack of dumpsite management plans.Kibarani dumpsite in Mombasa County was
re-located to a new site in Mwakirunge in 2002 taoitinue to be used, a clear demonstration of
the management challenges.

Plate 8.2 Kibarani dumpsite showing solid wasteatal on the shores of Makupa creek, Mombasa County
(Photo credit: Brian Osweta)

Most non-biodegradable solid wate end up being e@stown into the sea. Marine debris/litter
injures and kills marine life, interferes with ngation safety, and poses a threat to human health.
The shoreline and waterways are polluted with aewidriety of marine debris ranging from metal
and platic cans and bottles, plastic bags and athaainers, to abandoned fishing nets and vessels.
An estimated 14,000 Kg of plastic and other nordbgradable waste were collected in 3 hours
during The International Coastal Cleanup day int&aper 2016 along seleted parts of the Kenyan
coastal strip in an effort to reduce the amounfplatic waste dumped into the ocean and to
highlight the impact of plastic waste locally andlglly. A majority of the trash and debris in the
beaches comes from storm drains and sewers, asasvéibm shoreline and recreational activities
such as picnicking and beachgoing. Globally, ther@ growing concers of the human health
implications of microplatics, which are microscopiecies and granules of plastics, being taken up
in the fisheries food chain. Microplastics havesatty been detected in the fish food web in Kenya
waters (Plate 8.3).
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Plate 8.3 Microplastics filaments obtained fromeditgd zooplankton in Kenya’s marine water
(magnification x40)

8.2 Eutrophication

Large amounts of nutrients from agriculture andagveffluents end up in rivers, lakes and other
water bodies leading to eutrophication. The impadteutrophication include algal blooms and
hypoxia. The direct socio-economic impacts are ceduwater quality leading to toxicity or
mortality of fish and invertebrates. The Athi-GaaBabaki River, has been reported to experience
abnormal algal growth indicative of eutrophicat{@tate 8.4).The source of nutrients into the river
system is mainly from upstream agricultural ac@gtand discharge of raw sewage into the water
bodies (KMFRI, 2013).
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lana River (Photditrdoseph Kémau)

Algal blooms at the Kenya coast have been assdcvaité fish kills in both marine and freshwater
environments. Three plankton spediedcatus ankistrodesmuBalcatus coelastrugrandFalcatus
scenedesmusave been identified in the waters of River Galartee first fish kills occurred in the
area were reported in 2009, and later in July 20Adllets were the most affected fish species.
Other species included moray eels, catfish tlaghia species while species of mudfish were
notably not affected.

8.3 Physical alteration and degradation of habitat§PADHS)

Physical Alteration and Destruction of Habitats [#) has continued to be a major threat to the
coastal ecosystems leading to either loss or deedearovision of important ecosystem goods and
services (Government of Kenya, 2010). The affedtelitats include; coastal forests which are
cleared for agriculture, fuel wood and timber, mang forests for settlements, salt works and
aquaculture, coastal sand dunes for the developofeopmarket luxury and tourists facilities.
Magarini area in Kilifi County has lost extensiveangrove forest to salt works and deforestation
(Plate 8.5). More recently, there has been an gpsur the implementation of large national
infrastructure development projects. These inclimke LAPSSET project that include a seaport at
Lamu county, railway line, pipeline and road cortmgg Southern Sudan to the Indian Ocean and
the standard gauge railway line from Mombasa taikis through Nairobi. These large projects
permanently alter habitats and impact biodiversity.
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Plate 8.5 Deforested mangrov f
(Photo credit: James Kairu)
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orest forestabldxﬂruf salt ponds in Maarini istrict, Kilifi Cotyn

Around the coastal lakes and rivers, high levelemfsion and siltation occur partly due to the
nature of erratic rains, and destructive land usetwes such as farming along the riparian zomes o
rivers and steep mountain slopes, deforestationoarcgrazing. Between 9 and 14 million MT of
sediment is estimated to flow through the Tana Rivi® the Indian Ocean. Soil erosion (rill, sheet
and gully erosion) in the catchment areas of Lake has led to severe siltation. The gullies
(“korongos”) are the main waterways through whicitlioms of tons of soils are carried to Lake
Jipe via the Lumi River, which has favoured thewgto of macrophytes such as bulrusiygha
domingensis hampering transport and fishing activity. Minim§ stone, sand and soil in the
catchment areas has also exacerbated siltation.r@hdting impacts include increased water
turbidity and a decrease in the productivity of tiadbitats.

Overharvesting of mangroves, destructive fishingthmeés such as beach seines and bottom
trawling, construction of seawalls adjacent to escare among the major factors contributing to
PADHs along the coasline. Uncontrolled and unpldnshevelopment along the beach or shoreline
continues unabated thus increasing incidences aéhberosion. These have implications on the
integrity of the shoreline due to severe storms sedllevel rise (Plate 8.6; Shaghedeal., 2013).
The loss of beaches and infrastructure to shorednosion is a widely reported problem in the
coast, affecting turtle nesting areas, fish landsitgs, beaches, and properties adjacent to the
shoreline. Construction of seawalls for coastaltguiion has aggravated the problem, causing
erosion downstream of the site.
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Plate 8.6 Sea front buildings threatened by erosidamburi (Source: Shaghueleal 2015; Arthurton,
2003)

Other economic activities causing profound modtfaa of critical coastal habitats include mining

and sand harvesting. Mining and salt farming agamged to have the most significant impacts on
water quality and its availability in the coastimg Clearing of mangroves for salt extraction is
quite extensive at Gongoni-Kurawa area in Malindiiler sand harvesting is happening in large
swaths of land in Malindi and Kwale. A total of btgoperational salt works are in Gongoni-

Kurawa area and occupy more than 7,922 ha of sdamps, producing 70,000 MT raw of salt
annually (Government of Kenya, 2017).

8.4 Invasive species

Invasive species may be native or alien and arsidered as a primary threat to integrity and
functioning of marine and coastal ecosystems. ks 10f species invasiveness are especially high
if the ecosystems of origin and introduction atienatically similar (Nellemann et al., 2008). Some
invasions have significant ecological and sociorewoic impacts including displacement of
species and loss of livelihood. Alien invasive specmay threaten native species directly as
predators, competitors, disease vectors or byiaférabitats. At least 22 plant species are redorte
to be invasive in coastal forests. A list of invasspecies is presented in Table 8.2. The major
threats of invasive species include:

« The loss of biodiversity due to; preying on natsecies, competing for space with native
species, hybridisation causing genetic dilutiorarges in ecosystem function, and decreased
water quality;

- Economic and cultural impacts due to; interferewith fisheries stocks, costs of clean up or
control, damage to infrastructure, and loss oflilng®d from mass die offs;
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« Human health and wellbeing impacts resulting incrdased recreational opportunities,

increased incidences of parasitic and bacteriakiigns;
« High financial and management costs

Table 8.2 Invasive species along the Kenya coasgergl impacts and current invasive status (Source:

Global Invasive Species Database, Centre for Aijuireiand Biosciences International, 2016)

Group Species Year of arrival General ecosystem | Potential Invasive
impacts socioecono| status at the
mic Kenya Coast
impacts
Invertebrate | Acanthaster planci | Not known Predation of corals yReduced Mild
crown-of-thorns Acanthaster plangi | fish yields
starfish upsurge of coral
diseases and
increased
vulnerability of corals
to temperature-
related stresses. The
impacts of coral
predation can be
severe and long-
lasting. In some reefs
90% of live coral
cover is lost due té.
planci outbreaks
Plants Prosopis juliflora 1983 An aggressive large | Damages | Serious
(mathengk shrub which fishing Reported in
especially invades | equipment | Tana River
riparian, arid, and Delta
semi-arid regions. It | Thorns can
form’s impenetrable | kill
thickets reducing livestock
native biodiversity when
and displacing ingested
valuable pasture
species , Negatively
Reducing ground impacts
water resources, livelihoods
Pistia stratiotes A free-floating Outcompeting other | Serious Serious
(Nile cabbagg aquatic plant. native plants and
Sphenoclea This weed species reduced biodiversity, Serious
zeylanica is native to loss of feeding and
(Wedgewort) African and has | breeding grounds for
spread as a weed| fish and other aquatig
across the world. | fauna. May cause
Salvinia molesta A free-floating nutrient load from Serious

(Kariba weed)

aquatic plant
native to south-
eastern Brazil and
first reported in
Kenya in 1984.

Invasive in lakes

decaying weed
biomass and also lea
to anoxic conditions
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and rivers.
Maesopsis eminii Serious Serious
Umbrella tree
Rubus sp (Bramble Serious Serious
fruit)
Cedrela odorata Serious Serious
(Spanish cedar)
Bacteria Vibrio cholerae Life Minimal
threatening
health
risks, may
persist in
shellfish
and
plankton
Bird Indian house crow 1947 Displaces native An urban | Serious
Corvus splendens species by destroying pest,
their habitats damages
crops,
hazardous
at airports,

8.5 Climate variability and adverse weather patters

The changing global climate has had widespread ¢tspan marine ecosystems worldwide under
the influence of rising emission of greenhouse gaseh as carbon dioxide, methane, and nitrous
oxide, resulting in sea level rise and elevating saerface temperatures (Doney et al., 2012). The
increase in sea surface temperatures and resutigrghal stress has devastating effects on the
habitat structure of coral reef ecosystems (Mwaetaal., 2017). Currently Kenya's global
greenhouse gas (GHG) emission is low, this may kewehange after significant number of
priority development initiatives outlined in Visio2030 and its Medium Term Plans are
implemented.

In Kenya, agriculture and GHG inventory account fgproximately two-thirds of national
emissions, mainly from livestock and deforestatiBnergy demand is the next largest emitting
sector accounting for about 16 % followed by tramgtion at about 10 % of emissions. . Industrial
processes and waste contribute about 4 % and 1&H@ emissions respectively. However, the
current total emissions by Kenya account for Iésstl %of the total global emissior@lobally,
averaged combined land and ocean surface tempeddta as calculated by a linear trend, show a
warming of 0.85 (0.65 to 1.06) °C, over the perl®80 to 2012 (Figure 8.1).
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Figure 8.1 Observed global average combined ladcbaean surface temperature anomaly 1850-2012

The country’s drought cycles have reduced from @&ry (1964-1984), to 12 years (1984-1996), to
2 years (2004-2006), to a yearly occurrence of gilbuecorded in the period between 2007 and
2012. These manifestations of climate change datestia serious threat to Kenya’'s natural
environment and the economic and physical systeons,which the country’s sustainable
development and future prosperity depends.

Projected sea-level rise (cm)

2000 2025 2050 2075 2100

Fig 8.7 Projected Global MSL Rise - IPCC (2013)
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8.6 Drivers, pressures, impacts and response stragies

The drivers, impacts, pressures and responses jof thaeats to biobiversity are shown in Table
8.3 below.

Table 8.3 The drivers, impacts, pressures and nsggof major threats to biobiversity

Drivers Impacts Pressures Responses
Need for « Environmental air « Absence of  Pollution mitigation
industrial pollution, increased health  waste measures
development risks due to pollution management

systems
Increasing human| « Over-exploitation of » Lack of * Resource use
population natural resources and alternative management plans

environmental degradtion| livelihood
options * Enhance

monitoring, control
and surveillance

» Development and
implementation of
management plans

Growing global » Decrease of biodiversity | ¢ Poachingand |+ International laws

market demand and community structure, illegal and conventions
for high value Changes in food web harvesting,
products dynamics

* The open

access nature of
the fisheries

Increased » Explotion of species « Climate change| * Monitoring and
international trade survellance
« change of community « Land use
structure characteristics

The drivers of change are associated with econa@roevth and industrialization, the impacts
include decline in of natural habitats and biodsitgt reduction of water quality and recharge for
ground water aquifers; loss of shoreline protectiervices provided by coral reefs and mangroves,
all of which ultimately lead to a loss of livelihd® and increased poverty amongst local
communities. Resposes by the administration inciuddelines for the implementation of potential
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any parmanant structure in EIAs and environmentdita within the NEMA Act. In the coast there
are a number of habitat reserves, which are adiredidy the KWS Act in cluding the Estern
Tsavo, Arbuko-sokoke forest reserve and a chaimafine protected areas which form natural
biosphere reserves. Regulations under the KenyastE&ervice are used to control harvesting of
timber from coastal and marine forests. In addjtitbere have been efforts to establish community
forest and marine protected areas which go alongtavpresearing natural habitats.

In the Mombasa County, some limited interventioraveh been made by the Government to
improve the County service coverage of storm wdtemage systems. Further, a deliberate effort
should be put in place to develop sanitation systend enhance the existing systems to
accommodate the ever increasing domestic sewagdeidaaeeded. In particular, the efficiency of

the Kipevu sewage treatment plant should be enlkdatocéncrease throughput, and the pumping
throughput of the Mikindani station should be erdeh

In 2002, the Mombasa Municipal solid waste dumpsiés moved and located at Mwakirunge, a
placel5 km from the town centre and away from tlagime environment. The area has relatively
impermeable geological formations dominated by eshalwhich minimize contamination of
groundwater through leaching. Nevertheless, thiiaffre-location of the dumpsite, solid waste
collection and disposal in Mombasa is still beimgaucted at Kibarani dumpsite which continues
to encroach the Makupa creek. Solid waste dispaislsiwakirunge should employ a sanitary solid
waste disposal model to ensure air flight pathtgadad limit GHG emission through methane
harnessing, as well as enhance aesthetic valuderimeptation and update existing management
plans, such as Lake Jipe Basin Integrated ManageRian (2009-2014) and the Taita Taveta
District Development Plan (1997-2004) through aladmirative effort by the National and the
County Government to mitigate pollution impactslso recommended.

To mitigate the impacts of sea level rise and shiog erosin, the development of structures at the
shore are subjected to EIA before constructionsThcludes the enforcement of the 60 m set-
backline rule for any new structures, includingvgaiés when licensing such structures. Kenya has
developed a shoreline management strategy, whietisrupport and implementation.

Controlling species invasions has some challengesceéated with inadequate border controls and
guarantine safeguards, inadequate trans- boundatyregional mechanisms for joint action,
inadequate research and monitoring for informatinrthe magnitude of invasion and impacts, and
high costs of mitigating impacts. However, the lsksdment of monitoring programs in vulnerable
areas such as ports, rivers, fish landing sitesdetect biological invasion and subsequent
environmental changes in the receptor communises important. The development of regional
and international cooperation programs and capdmuifiding on the monitoring and control of
invasive species is key where trans-boundary iovasmay occur.
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Kenya policy towards GHG emissions reduction ineluthcreased geothermal -electricity

generation, switching movement of freight from radadail in the transport sector, reforestation in
the forestry sector, and agroforestry in the adfucal sector. Interventions have been made to
sequestrate carbon through carbon offsetting usiaglue carbon ecosystems model e.g Mikoko
pamoja project in Gazi, south coast of Kenya.

The Kenya Adaptation to Climate Change in the Arahds (KACCAL) project represents an
effort of the World Bank and UNDP to assist the &wownent of Kenya to meet its climate
adaptation objectives. KACCAL is designed to heipbed climate change perspectives in the
activities carried out by the Arid Lands Resourcanslgement Project (ALRMPT.he ClimDev-
Africa Special Fund (Administered by the Africanv@épment Bank) has provisionally awarded a
project toPilot a sustainable integrated sanitary solid wat$posal landfill to mitigate climate
change.
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Chapter 9 : Governance of the Coastal and Marine Environment

The coastal and marine environment in Kenya is gwek by a number of legal, policy and
institutional frameworks. These include the Constin of Kenya 2010, Environmental
Management and Co-ordination (EMCA), Cap 387 ad aslseveral other sector-based laws. In
addition, Kenya is signatory to various internaéiband regional instruments related to the coastal
and marine environment. This chapter reviews thegmess made in development and
implementation of legal, institutional and policyafmeworks for the coastal and marine
environment. Management and policy recommendationsiprove governance of the coastal and
marine environment have also been made.

9.1 Policy, legal and regulatory framework

9.1.1 The Constitution of Kenya, 2010

The Promulgation of the Constitution of Kenya, 20kfbught with it many gains for the
environment sector in the country. Unlike in thd abnstitution where environmental provisions
were superficial the current constitution has magecific and express provisions on the
environment and thaght of Kenyans to a clean and healthy environmEat the first time, land
and environment is directly linked in the new cdngbn. Guiding principles on the governance of
land and the environmehtive beemprovided.Further, the constitutionbliges the state to ensure
sustainable exploitation, management and conservatif the environment and its natural
resources. The principle of sustainable developrastbeen entrenched in the Constitution (article
10 2(d)) as one of the national values and priesigf governance. Article 60 (1) (e) provides for
sound conservation and protection of ecologicaligs#tive areas. On forest cover, the State is
obligated to work to achieve and maintain a treescof at least 10% of the land area of Kenya.

A number of measures are outlined in Article 69aaway of realising State obligations to the
environment. These are encouraging public particpain the management, protection and
conservation of the environment; protect genetisoweces and biological diversity; establish
systems of environmental impact assessment, emgeontal audit and monitoring of the
environment; eliminate processes and activities #na likely to endanger the environment; and
utilise the environment and natural resourcesHerlienefit of the people of Kenya. Moreover, the
constitution created the national and county gawemts and each given mandates on the
environment and natural resources. Devolution sfrenmental management to the lowest level of
government is bound to improve management of th@@mment including the coastal and marine
resources. On the country’s regional obligatioreamironment Art 2 (5) and (6) provides that any
international law that the country signs automdiffdaecomes part of the Kenyan law.
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The strengthened provisions on the environmentland in the constitution 2010 have enhanced
the profile and value of the country. The statustloé environment including the coastal
environment is bound to improve tremendously ifgphavisions are fully enforced.

9.1.2 Environmental legislation

Environmental Management and Co-ordination Act Cap387. During the writing of the first
State of Coast report, the Environmental ManagerardtCo-ordination Act (No. 8 of 1999) was
relatively new and not many of the institutions aedulations created under this act were tested.
The act has beeamended by the Environmental Management and Cowtrdn (Amendment)
Act, 2015. The amended Act has redefined the foligwwerms in reference to the coastal zone:

» Coastal zone to mean the geomorphologic area wherand interacts with the sea comprising
terrestrial and marine areas made up of bioticadmdtic components or systems coexisting and
interacting with each other and with socio-econoattyvities.

* The exclusive economic zone (EEZ) has been redefamxording to the United Nations
Convention on the Law of the Sea.

* Wetlands to include areas of marsh, fen, peatlandvater, whether natural or artificial,
permanent or temporary, with water that is statiflawing, fresh, brackish or salt, including
areas of marine water the depth of which at low tides not exceed six metres

* Indigenous knowledge means any traditional knowdedfysources, components, capabilities,
practices and uses of, and processes of preparaserand storage of plant and animal species
and their genetic resources.

The Amended EMCA 2015 has also redefined natusglurees by adopting the meaning provided
in Article 260 of the Constitution of Kenya 2010n @nstitutional framework for management of
the environment the amended EMCA 2015 provide€tminty Environment Committees and roles
of the County Governments in implementation of EMBGAve defined. Such roles include, for
example, preparation of County Environment Actidan?which used to be District Environment

Action Plans in EMCA 1999 among others. Full anf@afve implementation of the changes in the
amended EMCA is anticipated to result in improveshservation and management of the
management including the coastal and marine ressur& summary of the relevant EMCA

regulations that have implications on coastal resesiis presented in Table 9.1.

Table 9.1 Relevant EMCA regulations and the impiices on coastal resources

Regulation Article Implications on coastal resources

Guidelines ol EMCA (water EMCA (Section| Water quality is considered in terms of both pu
quality and effluent 50) health and aesthetic value. Schedule 6 and 7
monitoring), 2006 provides guidelines of discharging waste water

into public sewers and public water. These |are
relevant to water quality in coastal waters used fo
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bathing and recreati

Air quality regulations, 201

EMCA (Section
78)

Sets out ambient air quality standards requisi
protect human health and allow adequate mg
of safety. NEMA may declare an area a contro

rgin
led

area for the purpose of controlling emissions from

the controlled facilities under Schedule 14. Thi
relevant to the manufacturing and process

5 1

ing

installations in various places in the coastal

region.

Environmental (Imact, Audit
and Strategic Assessment)
regulations 2009

EMCA (Section
43(c)

Three items in the regulation i.e. Strate
Environment Assessment, Strategic Environni

ent

Plan and Environmentally Sensitive area looked at

in totality, provides guidance on conservation
the coastal habitats including mangroves, du
seagrass beds and coral reef ecosystems.

Environmental management a
coordination (waste
management) regulations, 200

Regulates all categories of waste incluc
industrial and hazardous ones, in terms
segregation, transportation, treatment

disposal. These wastes have the potential to
or destroy various types of coastal ecosystems

Environmental management a
coordination (controlled
substances) regulations, 2007

EMCA (Section
39(c)

The controlled substances are grouped in t
categories and are essentially ozone deplg
substances. The regulations prescribe stor
distribution, transportation or handling. Oza
depleting substances have the potential accor
to IPCC to cause adverse impacts on weather

of

nes,

of

and
alter

ting
age,
ne

ding
and

influence climate change. The changes may

include increase of COSST and coral bleaching.

Environmental management a
coordination (conservation of
biological diversity and
resources, access to genetic
resources and benefit sharing)
regulations, 2006

EMCA (Section
36(a)

Introduction of exotic species has a bearing
management of ship ballast water. Contin
exploitation of some indigenous wood species
wood carving may threaten these species.
inventory of threatened, endangered and

species will enable the country to take stock
various organisms such as sea turtles, hump-

whales, dolphins and dugongs as well as the T

River Mangabey and the Red Colob
Conservation trust funds under the regulations
also strengthen conservation measures.

Environmental management a
coordination (wetlands, river
banks, lake shores and sea
shores management)
regulations, 2006

EMCA (Section
29(b)

These regulation is relevant to managemen
beaches and the adjoining coastal lago
prominent coastal lakes such as Lake Jipe
Lake Kenyatta and management of various ri
such as Tana, Sabaki, Ramisi etc. These sys
are experiencing impacts in various levels

ned
for
The
rare
of
back
ana
us.
will

bNS,
and
ers
tems
as

mentioned elsewhere in this report.
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9.1.3 Sector-based laws

Fisheries Management and Development Act 2016.

This Act provides for the conservation, managenagilt development of fisheries and other aquatic
resources to enhance the livelihood of commundeggendent on fishing and to establish the Kenya
Fisheries Services. The objective of this Act isptotect, manage, use and develop the aquatic
resources in a manner which is consistent withaggohlly sustainable development, to uplift the
living standards of the fishing communities andirttoduce fishing to traditionally non-fishing
communities and to enhance food security.

The Land Act 2012

This Act repealed théand Acquisition Act cap 295. The new Agtandates the National Land

Commission to take appropriate action to maintaiblip land that has endangered or endemic

species of flora and fauna, critical habitats at@cted areas and to identify ecologically sensitiv

areas that are within public lands. The Act requitree Commission to undertake an inventory of all

land based natural resources, and reserve pullt flar any purposes, including environmental

protection and conservation. The Act further empswihe Commission to make rules and

regulations for the sustainable conservation of lbased natural resources such as:

* Incentives for communities and individuals to inv@s income generating natural resource
conservation programmes;

* Measures to facilitate the access, use and co-reamag of forests, water and other resources
by communities who have customary rights to theseurses;

» Procedures for the registration of natural res@incen appropriate register;

* Procedures on the involvement of stakeholdersemtnagement and utilization of land based
natural resources; and

* Measures to ensure benefit sharing to the affemtetmunities.

Land Control Act

The main objective of the Act is to provide for thentrol of transactions in agricultural land.
Therefore, dealings in agricultural land are cdigtbin the sense that the transacting parties must
obtain consent from the relevant land control babad has jurisdiction within the area in which the
land is located. Controlled dealings include: salensfer, lease, mortgage, exchange, partition,
sub-division or other disposal of agricultural lanthe purpose of controlling dealings in
agricultural land is to ensure: that the produtyiaf the land in question is assured; that dealing
agricultural land are fair and beneficial to bo#rtges; and that the parties are able to farm aredl
develop agricultural land adequately.

The Land Control Act is an important legislatiom the Coastal Zone. A large part of land in the
coastal zone of Kenya is agricultural land. Theralso a growing practice of converting existing

agricultural land into commercial properties thrbugub-division and creation of industries.
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Similarly, land dealings that result in the unsiumthble use of agricultural land will impact
negatively on environmental integrity hence theontgnce of this Act.

Physical Planning Act of 1996

The Act provides for the preparation and implemtoaof physical development plans. Sections
(4) and (5) of the Act provides that developmenbudth be in harmony with environmental
considerations. The Act further provides that propanning of land use in the coastal zone is
important and critical in ensuring various econoame environmental interests are accommodated
in the use of land. The Director of Physical Plagnis empowered to prepare regional physical
development plans and local physical developmeangl Development of land within a certain
area must be done in compliance with the physiezelbpment plan for that area and with the
development permission of the local authority irargfe of that area. Such powers are currently
exercised by the respective county governments.

The County Governments Act 2012

The Constitution of Kenya 2010 article 6 defines dievolution of territory of Kenya into counties.
The State Department of Devolution which falls unithe Ministry of Devolution and Planning is
responsible for overall coordination of implemeiwat of devolution policies. The County
Governments Act 2012which repealed thecal Government Actelaborates on the county
governments' powers, functions and responsibilitidge Act clarifies how the County
Governments shall perform their Constitutional natad which includes implementation of
specific Government policies on land resources emasgion. Unlike in the previous Act, the new
Act requires that there shall be a five year iratgpt development plan for each County and
clarifies that cooperation in planning between aional and County Governments shall be done
within the context of the Inter-Governmental Relat Act, 2012. Each of the 6 counties in the
Coastal Region have developed respective 5 yeantgduotegrated Development Plans (CIDP) for
2013 - 2017.

TourismAct 2011

The tourism sector is governed by the Tourism ABLI2 This Act repealed Kenya Tourism

Development Corporation Act (Cap 382). The Act [eg for ‘the development, management,
marketing and regulation of sustainable tourism a&owgrism-related activities and services.’

Sustainable tourism is imperative given the heagicseconomic reliance of the coastal zone on
tourism.

Section 3 of the Act requires the Cabinet Secratsponsible for tourism to formulate and publish

in the Gazette a national tourism strategy onceyefiee years. Participation of the public in the
formulation of the strategy is a key requirement. Jafeguard the environment from tourism
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activities the Act prohibits the discharge of edifl into the environment including wildlife habgat
and ecosystems.

Forest Conservation and Management Act, 2016

The Act gives effect to article 69 of the Constdnt to provide for the development and
sustainable management, including conservationratahal utilization of all forest resources for
the socioeconomic development of the country. duiees the development of a National Forest
Policy and a Strategy. Both the national and cogoternments have roles on forest management.
Forests between low and high water are categoraegublic forests wherein lies Mangrove
forests. Any forest may duly be declared a natesenve. Provisions of section 42 of the Act relate
to Conservation of the indigenous forests. Pratectdf tree species is covered in the Act.
Permission for quarrying in forest land is addrdsse

Maritime Zone Act 2012

The Act consolidates the law relating to the teriétl watersand the continental shelf of Kenya. It
provides for the establishment anddelimitation led £xclusive economic zone of Kenya. It also
provides for theexploration and exploitation ands®rvation and management of theresources of
the maritime zones of Kenya.

Kenya Ports Authority Act, 2014

The Act creates the Kenya Ports Authority (KPA)eTAuthority is responsible for all the maritime
port infrastructure in Kenya.

Kenya Maritime Authority Act, 2012

The Act establishes the Kenya MaritimeAuthorityadsody with responsibility to monitor, regulate

and coordinateactivities in the maritime indusagd for all other mattersconnected therewith and
incidental thereto. Functions of the agency incladiwice government on legislative and other
measures necessary forthe implementation of relewdarnational conventions, treaties, and
agreements to which Kenya is a party.

Agricultural and Food Authority Act, 2013

The Act established Agriculture and Food Authorifjhe Act provides guidelines for proper
development of land for agriculture and fishinggmses. The guidelines would be implemented by
respective county governments. The Act emphasiregoond husbandry and requires regulating
salination, acidification and saltification of soll

Mining Act, 2016

The Act has no guidelines on prospecting and swsté& mining. The Act is also silent on
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protected areas, RAMSAR sites and ecologicallyiseasareas. Therefore it must be assumed that
any application for mining and prospecting woulerthbe subjected to the due process under
EMCA, the National Land Commission Act, 2012, the Communigndl Act, 2016 and the Land
Act, 2012. This would also ensure adequate pulalitigypation.

9.2 Regional and international instruments

The Constitution of Kenya 2010 Art 2 (5) and (63agnises international conventions to be part of
Kenyan laws once the same are ratified/signed. iBhan important development since the last
State of Coast Report in 2009. The table belowiges/a summary of key international agreements
and conventions that are considered most importantconservation of coastal and marine

resources in Kenya.

Table 9.2 International legal instruments relewarhanagement of coastal and marine resources

Convention/Agreement Focus Area

Nairobi Convention development and protection ef¢bastal and marine
resources in the Western Indian Ocean (WIO) regjon

Ramsar Convention conservation and wise use oanesl and their
resources

Convention on Biological Diversity Conservationstainable use and sharing of benefits

arising from the use of biodiversity

The Convention on Migratory Species Conservation of terrestrial, marine and avian
(CMS) migratory species

Convention on International Trade in | Regulation of trade in species which are endangered
Endangered Species of Wild Fauna armal which may become endangered if their
Flora(CITES) exploitation is not controlled

United Nations Framework ConventigrClimate Change mitigation and adapation
on Climate Change (UNFCCC 1992)
United Nations Convention on the LaProvides the legal framework within which all
of the Sea (UNCLOS, 1982) activities in the oceans and seas must be carued 0
African Convention on the Natural Resource Conservation
Conservation of Nature and Natural
Resources, 1968 (as revised in 2003).
International Convention on Oll Oil spills/pollution at Sea
Pollution Preparedness, Response and
Cooperation (1990)
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9.3 Institutional frameworks

Various national institions have been establisleslipport governance of the coastal and marine

environment as well as the resources within (Tak3g.

Table 9.3 National institutions by sector and tffigirctions in relation to the marine and coastairemment

and resources

Sectol Institution Function Status
Environmen | National Receive and investigate environmet| Implemente
Environment complaints and to undertake public
Complaints interest ligation on behalf of citizens on
Committee environmental matters
National Genere supervisiol anc coordinatiol on | Exists
Enviroment all matters relating to the environment,
Management and to be the principal instrument [of
Authority government in the implementation pf
polices relating to the environment
Formulation and impmentation of the
Coastal Zone Management Plan
management and conservation of rivers,
lakes and other wetlands
County Oversee the proper management of | Exists
Environment environment within their respective
Committee county domains
Fisherie Kenya Fisherie Responsile  for the conservatiol| Functioning
Service management and development of Kenya's
(KeFS) fisheries resources
Kenya Marine ani | KFS in consultation with the KMFR| Functioning
Fisheries Researchapproves and coordinate research
Institute activities in relation to matters falling
within the scope of the Fisheries
Management Act.
Lanc National Lanc Management of land in the entire cour| Functioning
Commission including the coastal and marine
(NLC) environment
County Lanc Give consent prior to regising an| Functioning
Management instrument affecting a transaction of land
Board
The Director of Prepare regional physical developm| Establishe
Physical Planning | plans and local physical development
plans
County Plannin County Integrated Development Pl Developedfor all the
6 counties
Tourisn Cabinet Secreta | Formulate and publish in the Gazett(| Establishe
national tourism strategy once every five
years
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Sector Institution Function Status
Tourism Regulate the tourism sector regul Unknowr
Regulatory tourism activities and services
Authority countrywide, in accordancewith the

national tourism strategy
Tourism Fun Finance the development of tourii| Unknowr
products and services
Tourism Researc | Collect and analyze information, for t| Unknowr
Institute sector and other clients in theprivate and
public sectors
Kenya Associatiol | Umbrella organization bringing togetl| Functioning
of Hoteliers and hotels, lodges, restaurants, membership
Caterers (KAHC) | clubs and prominent airline caterers whose
common theme is to render services inthe
hospitality industry
Kenya Associatiol | represents the interests of a numbetour | Functioning
of Tour Operators | operators in Kenya offering air safaris,
(KATO), incentive travel group safaris, custom
safaris for individual travellers, camping
safaris (luxury & budget), Indian Ocean &
Coast holidays, ultural& community
Safaris, Golf Safaris, Agro Safaris, specjal
interest safaris (e.g. mountaineering, deep
sea fishing, horse riding)
Mombasa ani Promotes inbound and dome tourisn | Functioning
Coast Tours to the Kenyacoastregion
Association
(MCTA)
Tourism Finance | Provide financial assistance to investor:| Unknowr
Corporation entrepreneurs in thetourism sector
including small and medium and
community basedenterprises for
development, expansion and maintenarice
of tourismactivities and services;

Fores Kenya Fores Conserve, protect and manage all pu| Functioning

Service forests in accordance with the provisians

of the Forest Act, 2016
Forest Make recommendations to the K Board | Unknowr
Conservation and to the relevant county government in
Committee relation to the conservation and utilisation

of forests;
Forest Nurture, promote and support innovati(, Unknowr

Conservation and
Management Trust
Fund

and best practices in forest conservation

and development

Community Fores
Association

Group of local persons who ha
registered as an association or ot
organization established to engage

Unknowr
her
in

forest management and conservation
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Sector Institution Function Status
National Museum | Conservation of Kaya forests aart of | Functioning
of Kenya monuments

Maritime Kenya Maritime Monitor, regulate and coordinateactivit| Functioning
Authority in the maritime industry, and for all other

mattersconnected therewith and incidental

thereto
Kenya Marine an' | Conduct research on critical habit| Functioning
Fisheries Researchincluding  mangroves, coral reef
Institute ecosystems, seagrass beds and pelagi¢ and

deep water systems and general fish

ecology
Kenya Ports Management of sea port infrastructure | Functioning
Authority cleaning the environment therein

Agriculture | Agriculture anc Guidelines for proper development of le| Unknowr
Food Authority for agriculture and fishing purposes

Mining Mineral Rights Areas where mining operations may | Unknowr
Board excluded and restricted
Cabinet Secreta | Maintain a database of geoscience Unknowr

information is kept and maintained; and|is
made available to the public on request

Wildlife Kenya Wildlife Conserve and manage national pa Functioning
Service wildlife conservation areas, and

sanctuaries under its jurisdiction;

prepare and implement national park
management plans;

set up a county wildlife conservation
committee in respect of each county;

9.4 Governance issues, challenges and response tetlg@ées

Despite the improvements made in governance ofdlastal zone, issues and challenges still exist
which require urgent attention in order to impr@avernance of the coastal zone and associated
resources. In respect to capacity many governngsric@es continue to face capacity constraints in
the form ofinadequate financial and technical resourtesv funding affects the capacity of the
institutions to create and sustain technical arfeerotapacities necessary for carrying out their
mandatesThere is need to boost the level of resourcecalions to agencies as well as invest in
personal recruitment and training to address #sisas.

Public awareness on the importance of the coasthh@arine environment and the need to take an
active role in safeguarding the environment séithains low. The government and other non-state
actors need to take advantage in the improved Iégaheworks providing for community

participation in environmental management to enbBasommunity stewardship in resource
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management. Efforts to fully empower community gr@including BMUs; CFAs; WRUAs among
others need to be enhanced.

Additionally, effective enforcement of environmentaws and regulations remains a challenge
despite the much improved legal and policy envirentrfor the conservation of the coastal and
marine environment. This is mainly being occasiobgdimited staff and financial resources. As a
result compliance with the regulatory requiremeéntshe regulated community in various sectors
continues to be wanting. This can be addressedughramproved resource allocations and
employment of adequate officers.

In respect to policy development and managementnplg a lot of progress has been made.
However implementation of the policies and resounamagement plans and strategies remains a
challenge owing to inadequacy of financial resosifioe their implementation. As the government
makes improvement in policy development and plagnthere is need to also prioritise
implementation of the policies and plans to addtiessssues on the ground.

All the coastal counties (Mombasa, Kwale, Taitaétay Lamu, Kilifi, Tana River) have developed
respective county Integrated development plans EIDor 2013-2017. This presents an
opportunity to review the implementation and effesess. It is not clear at what stage succeeding
plans are. The application of ICZM also continuesfdace issues and challenges in the region
despite the progress made to date. The major igsciesle:

» Conflicting and overlapping legal and policy franteks;

» Limited sharing of information amongst stakeholders

* Low level of awareness and understanding of ICZM &sol for coastal zone management;

» Poor attitude by sectoral agencies towards integrat
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Chapter 10: Emerging Issues

Emerging issues can be defined as positive or ivegassues which are not yet generally
recognized but may have significant impact on humnaahor ecosystem health in the'Zdentury’
(Munn et al 1999). They are associated with devalms that may cause changes in trends of
human activities and the environment or may refwi lack of adequate policy, action or
leadership on an existing issue, which may becoroee reignificant or more urgent in the future
(Munn et al. 1999). The emerging issues in the leatoast are reported the section below.

10.1 The Blue Economy

Blue Economy is marine-based economic developmehish lead to improved human well-being
and social equity, while significantly reducing @onwmental risks and ecological scarcities (UNEP
2013). It involves redefinition of oceans as “deywhent spaces” that if subjected to adequate
spatial planning can integrate “conservation, snatde use, oil and mineral wealth extraction, bio-
prospecting, sustainable energy production and naatriansport” in order to alleviate poverty,
generate employment, and promote equity.

The littoral states representing the Indian Oceimm Rssociation (IORA) countries are considering
harnessing blue economy for economic and sociatldpment (Mohanty et al., 2015). The rapid
population growth in Kenya especially in the cobstgion requires the development of the blue
economy sector to optimize the use of marine ressuin the development process while creating
employment opportunities for improved economy gfowdand livelihoods of the coastal
communities. Blue economy can offer Kenya a grggodunity for sustainable, clean, equitable
blue growth in both traditional and emerging sext@s she strives to achieve her Vision 2030 and
the recently established UN Sustainable Developnt@oals (SDGs). The main sectors for
development in the blue economy include shippingl gort services, fisheries, tourism,
aquaculture, energy, biotechnology and seabed mto and mining and desalination of sea
water to supply fresh water.

The key issues that are likely to emerge as the bonomy develops in Kenya include rapid
population expansion, over-exploitation and degiiadaof coastal and marine resources and
marine pollution. In preparation to the potentiaVieonmental impacts of Blue economy, Kenya is
developing the blue economy strategy, sensitivitgpping review and upgrade, strategic
environmental assessment, coordinated monitorirdy @mveillance, and development of coast
guard services.

157



10.2 Major development projects

Whereas a large potential of Kenyan blue economleigeved to have remained untapped or
unexplored, Kenya recognizes that mega infrastrast(a key economic pillar in Kenya’s Vision
2030) may play an important role in acceleratingneenic development in the coast region. The
country is therefore investing heavily in infrastiwre projects that, collectively, will promote blu
economy development. These projects are equallyifsignt given their expected impacts in
altering water flow regimes to coastal areas, ia®eein air and water pollutions and increased
pressure on coastal resources among other impacts.

The mega infrastructure developments include th®&BET project, offshore Oil and Natural Gas
exploration and production, the proposed coal fipedver generation project in Lamu, proposed
wind power generation at Mpeketoni, developmentebrt cities and large scale agriculture.

10.2.1 The Lamu Port and South Sudan Ethiopia Trargort

The Lamu Port and South Sudan Ethiopia Transp@d&P@&SET) corridor is one of Kenya Vision
2030’s flagship infrastructure development projedt&APSSET will develop a new transport
corridor from the new port of Lamu through to Etieo and South Sudan. Once completed, the
project will open up the Northern parts of Kenyad afacilitate transportation and mining
exploration activity in the region. The developmewill also include a crude oil pipeline from
Hoima (Uganda) to Lamu (Kenya) with branches totB&udan. This pipeline is expected to ease
the current reliance on Mombasa Port for refinemtipcts to the North of the country and will thus
reduce the cost of refined products across themegi

The Port of Lamu is a second seaport in Kenya wigdbeing developed to serve the expanding
import and export cargo base. The Port will redaeer-reliance on Mombasa Port and play a
significant role in trans-shipment to the easterd Southern Africa region, thus creating a new hub
in the Kenyan economy. The port is expected to lagpdver 24 million tonnes of cargo through
the 32 new berths that are expected to be buiRd80. The development of Lamu Port will also
include the construction of port associated infragtire such as causeway, port access road,
railway yard, water and electricity supply, portilding and other port related services. The
environmental impacts likely to result from the jert include clearing of mangroves to pave way
for berths and other infrastructure constructiarpydation increase resulting from employment and
business opportunities by the project; pollutiortréase; and increased pressure on coastal
resources among other impacts. There is need tadaguate measures to mitigate these potential
impacts on the environment.
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10.2.2 Oil and gas exploration

Explorations of oil and gas by Australia’s Pancoatital Oil and Gas have discovered reserves
about 100 km off the Mombasa coastline, with higbspects of finding further commercial
guantities in Lamu Basin area. It has been estintitat the quantity of oil already discovered in
Kenya (off Mombasa and Lokichar Basin in Turkanau@yg) will contribute KES 880 billion
(USD 10 billion) to the economy. Moreover, the pi@ of the offshore oil & gas sector is not
fully exploited with many belts having remained yplered. However, the development of new
technologies for exploration and mining providespd&ofor more offshore oil discoveries.
Advancing technologies are also expected to op&nfrantiers of marine resource development
especially in the field of bio-prospecting and mipiof seabed mineral resources. These will
together lead to increased demand for ports ampsiy services which is expected to flourish as
seaborne trade grows in the future.

Offshore oil exploitation is prone to oil spillagend petroleum pollution which is normally
associated with massive death of marine organisrdsdesruption of the structure and function of
ecosystems. As investment in oil and gas explanatigdhe sea increases there is need for this to go
hand in hand with enhancement of the level of peghaess by the government and stakeholders to
respond to potential oil spill incedents througpasaty building.

10.2.3 Mombasa Port Improvement Project

Mombasa Port is the largest and busiest port orfictist Coast of Africa. A project to increase the
Port’s efficiency was launched in June 2014 to kaad approximate 10% annual increase in cargo
traffic. The project involved construction of addital berths, container terminals, and dredging of
the channel. This project has already resultedignificant reductions in the number of days it
takes for cargo clearance to only three (3) dagsifprevious ten (10) days. The benefits of such
efficient operations at the Port to the promotidrolme economy cannot be underscored enough
and it is clear that further improvements will seciKenya’s places as the region’s centre for the
trade and transit.

10.2.4 Large scale water supply projects

A number of large-scale water supply projects nyainolving construction of large scale water
dams have been proposed for the coast region. Tihekele the proposed Mtonga High Grand
Falls Dam; Thwake Dam in Sabaki River; and Mwachm dn Mombasa. The High grant falls dam
will cover 165 kni dam and is aimed at promoting irrigation and symbéan water in Eastern

province and Tana River regions while Thwake Damsaat harnessing the water flow from Athi
River and Thwake Rivers to provide water supply domestic, livestock, irrigation, hydropower
and even industrial activities in Makueni CountyreTHigh Grand Falls Dam will also be used to

generate between 500MW and 700MW of electricity. ddihe dam is aimed at supplying water to
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Kwale and Mombasa Counties. It is a Vision 203@nity project and is included in the Water
Supply Master Plan for Mombasa.

The three large-scale water supply dams are liteeiytercepts huge amounts of sediments from
their catchments and alter flow regime of Tana RivBabaki River and Mwache River
respectively. This will have significant ecologidalpacts downstream particularly in the coastal
zones. Construction and operationalisation of tamgsl should mainstream measures to mitigate
potential environmental and social impacts.

10.2.5 Resort cities (Diani, Kilifi and Lamu ResortCities)

The proposed resort cities’ flagship project aimslévelop resort cities in Diani, Kilifi and Lamu

in order to boost the economy by making the coastgibn a preferred tourist destination through
optimizing the rich tourism potential and by attnag economic activities. The resort cities are
expected to host five-star hotel facilities, gatiucses, leisure parks theatres and amusement parks.
The potential environmental impacts are populathenease due to job and business opportunities,
pollution, increase freshwater consumption and imgudemand among others.

10.2.6 Lamu Coal Power and Wind Power Stations

The proposed Lamu Coal Power Station will be dgysdioon 975.4 acres of land and will feature a
210 meter tall smoke stack with a potential of p@dg 1,050 MW and will create between 1000-
2000 jobs. The power generated will be transmittedNairobi via a new 520 kilometres, 400
kilovolt electricity transmission line. The propdséamu Wind Power Station will be located
in Baharini Village, near the town of Mpeketoni anill produce 90 MW wind-power.

10.3 Large scale agriculture projects

Agriculture is the backbone of Kenya's economy amahtral to the Government of Kenya’s
development strategy. More than 75% of Kenyans nsakee part of their living from agriculture
predominantly from small-scale farming mainly ire thigh-potential areas which accounts for 75%
of the total agricultural output and 70% of markiesgricultural produce.

The key large scale agriculture projects are thgasuarming project in Kwale by Kwale
International Sugar Company Limited (KISCOL); aru tkulalu Galana Food security project.
The KISCOL project is ongoing while the Galana Hularigation project is in the pilot phase.
While it is possible that these projects will smoonomic development in the coast through job
creation and revenue generation the projects @@ lddely to have significantly impact on the
marine environment through release of excess matrieom fertilizer utilization, industrial
discharges (water pollution), increased sedimesthdirge and air pollution from the industries.
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Adequate environmental management measures nelee pot in place to manage the potential
negative impacts.

10.4 Mineral prospecting

Prospecting for minerals including titanium, zricand ilemite in lager parts of Kwale and Kilifi

counties for future exploitation is going on. Whielly developed, exploitation of these minerals
will likely cause displacement of populations, waissues, pollution, loss of habitats and
degradation of sensitive habitats, and loss agdull land. Mineral and oil exploration in the
seabed EEZ is already going on with potential ingp&xthe marine environment.

10.5 Maritime safety and security

Maritime piracy, characterized by the rise in mar& insecurity off the coast of Somalia between
2008 and 2011 and extended to the Kenyan watessnbgatively impacted on the country’s
maritime and tourism industry. lllegal, Unregulataxd Unreported (IUU) fishing has also been
observed to have several negative effects on Kedbyeprives the government of badly needed
license fees, tariffs, taxes, and other revenug®. fishing in fact represents a further erosion of
state authority in the maritime domain. In addifithe same factors that lead to escalation of IlUU
fishing are also allow other transnational marititieeats to develop. These threats include
international trafficking in drugs, arms, and peopWhile oceangoing merchant vessels are an
important means for transporting these illicit gspdmaller fishing boats and dhows that move
among the region and between small and large ptatsa very big role (Ghassan and William,
2013). These smaller fishing vessels may also alagle in moving Al-Shabaab terrorists to and
from Somalia, escalating insecurity not only in Kerut in the WIO region as a whole.

To curb 1UU fishing and other emerging maritimegé@y threats, Kenya has already acquired a
deep sea research vessel for use by KMFRI, the Mrdfiti. The Kenya Fisheries Service (KeFS)
is also procuring a state-of-the-art offshore datessel to manage most of these threats, and
several other interventions are in place or inphgeline. These interventions will also ensure a
constant presence in all the Kenyan ocean watedsaet as deterrence.

However, piracy has been curtailed over the last years by international naval forces patrols,
armed security on board of merchant ships, anddawnce of the high-risk area. Kenya has also
commissioned the first Information-Sharing Cen{(i&Cs) as recommended by the Djibouti Code
of Conduct concerning the repression of piracy amded robbery against ships in the Western
Indian Ocean and the Gulf of Aden. The centre leenlestablished to facilitate practical measures
for the suppression of piracy and armed robberynagahips, by ensuring a coordinated, timely

and effective flow of information. Kenya has adaitally established Regional Maritime Rescue
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Coordination Centre (MRCC). With the improved marég security, Kenya expects increased
maritime activities at the port of Mombasa whichlwm turn expand regional trade in Kenya,
Uganda, Burundi and Congo.

10.6 Climate change

Climate change is a growing threat to the growttl amstainability of marine resources. Climate
change has profound implications for marine ecesystand the economic and social systems that
depend on them (Hughes al., 2006). Some of the impacts of climate cleamigserved around the
world include sea water warming, increasing floaasl droughts, erratic and extreme weather,
rising sea level, coastal erosion, saltwater imbrysocean acidification, the upsurge of invasive
species, coral bleaching, distinct seasonal chaaggsoastal erosion.

A recent assessment of climate change shows thaintmme countries will be the most affected

by climate change over the next century with wareheys and nights, more unpredictable rains,
and longer heat waves. The extended periods ofgtitoin the coastal regions are eroding

livelihood opportunities and community resilience tlimate change. As a result, these
communities are resorting to undesirable copingteflies that are harming the environment and
impacting negatively on household nutritional statiurther undermining long-term food security

(IPCC, 2007).

It has been reported that global warming will negdy impact on marine biodiversity including
planktons, corals, and fisheries communities. It &so cause fundamental changes in the broader
marine environment i.e. in water chemistry, foodikability, and prevalence of diseases. Coral
bleaching from rising seawaters temperatures anedrocacidification due to increases in
atmospheric carbon dioxide are some of the expeuoipdcts along the Kenyan coast. Coral reefs
mortalities may lead to loss of habitats (and assed biodiversity) which are potential sites for
fisheries and tourism activities. As threats to im&arenvironments continue to grow with the
increase in human population and industrializatignjs critical to expand the scope and
effectiveness of marine management efforts. Sontleeofesponses to emerging issues include:

10.7 Seascape approach to conservation

Seascapes typically include government-authorizedtepted areas that address special
management needs, and provide an opportunity feergonent agencies to coordinate their efforts
voluntarily to secure more effective regional masragnt. The seascape approach provides a
comprehensive governance framework to unite andvatet practitioners across biologically and
socially important areas to a collectively stratéggnhance overall conservation success (Atkinson
et al.,2011). The approach aims to build coalitions amgogernments, corporations, and civil
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society to improve ocean governance by highlighte tmportance of achieving effective
governance across sectors and at all levels, fowal lto regional. This approach adds value by
facilitating repetition of successful projects a&soa wider area; allowing economies of scale;
tackling large-scale threats; enabling more efficidesigns of MPA networks; taking account of
connectivity issues and migratory species; fillthg ‘missing link’ between site-based projects and
national/international initiatives.

10.8 Network of protected areas

Network of protected areas has a number of advastagcluding the ability to protect whole
ecosystems and interdependent habitats, so thaglbally connected ecosystems can be included
within the same management area. These networksbeadesigned for endangered species
protection, fishery enhancement, or to regulate oseflicts and resource extraction. The network
of protected areas involve the traditional marimetgrted areas manned by KWS and newly
created co-managed marine areas. The co-managéateraagas are also refered to as Communiny
conservation areas (CCAs). These have been desg@drker in the report in Table 3.9. Unlike the
traditional marine protected areas which have lestablished through the wildlife conservation act
the co-managed marine areas have been establistoed)h the BMU Regulations 2007 by coastal
fishing communities in collaboration with the St&tepartment of Fisheries and other stakeholders.
The effectiveness of co-managed areas has howevéern fully demonstrated as the benefits are
not yet as clear as those in traditional maringgated areas manned by KWS (Mwaura and
Murage 2013).
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Chapter 11: General Conclusions and Recommendations

Introduction

The first state of coast report published in 2008nked the baseline for the development of the
ICZM Action plan. This report provides an update tbé report and includes new data and
information on the coastal environment, as weltlasiographic and economic developments that
have occurred since. The current report provides information based on a consultative process
of data collation and synthesis that was undertakédmresource managers and experts. The report
provides new information that was not previouslyared on land and water resources in addition
to an expanded section detailing the overarchingrgimg environmental issues. The Driving-
Pressures-State-Impacts-Response (DPSIR) framemaskused to identify and prioritize issues as
well as the responses to mitigate anthropogeniaatspand inform the preparation of the report.

11.1 The coastal environment

Drivers of change in the bio-physical environmehthe Kenya coast include an increasing human
population, economic developments and climate obhafifpe global effects of industrialization
have resulted in an increase in greenhouse gas $GE@ission to the atmosphere causing the
much-debated global warming, which has continuedadoelerate the melting of glaciers and
thermal expansion of seawater causing sea level esimated to be approximately 3 mrhyr
(IPCC, 2013). The downstream impacts of land aedhiwvater resources exploitation, particularly
in agriculture, require an integrated approachht® fmanagement of catchment areas to sustain
human settlement adjacent to flood plains, de#tad,estuaries.

Furthermore, shoreline erosion has increased apibdénts a great risk to shoreline developments
and biodiversity. Kenya has developed a shorelirmmagement strategy which supports the
implementation and enforcement of the 60m set-loaeklle besides other measures to safeguard
the shoreline. Implementation of the strategy neelde prioritised to guide shoreline investments
and biodiversity conservation. Creating a balaretevéen development and environmental interests
in in the coast requires pursuance of an integnaeponse and management of issues. More efforts
need to be put in implementation of legislationsl golicies already in place to support the
integrated management approach. These include #wlynenacted ICZM policy, the
Environmental Management and Coordination Act CAF a@nd other sectoral policies, strategies
and management plans. The full implementation es¢hinstruments and continous evaluation of
their success is recommended.
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11.2 Coastal ecosystems and biodiversity

Human development has increasingly impacted on &emgoastal ecosystems leading to a loss of
biodiversity and decline of ecological services dndctioning. Since most of the coastal urban
centres are located close to important ecosystewis @&s estuaries, mangrove swamps and coral
lagoons, the high population density exerts exeegsiessure that threaten the sustainability of the
ecosystems. Impacts include over-exploitation cdrsieore fisheries, degradation of mangrove
areas, shorelines change, cultural erosion andiresaise conflicts.

The most impacted ecosystems are the terrestréhlcaastal forests, wetlands, and coral reefs.
Under the Wildlife Act, a number of forest resenves/e been established including the Eastern
Tsavo, Arabuko-sokoke forest reserve, in additma thain of marine protected areas, which form
natural biosphere reserves. Regulations under #rg/& Forest Service help to control harvesting
of timber from coastal and marine forests. In addit there have been efforts to establish
community forest and marine protected areas that lpmg way to preserving natural habitats. The
community conservations areas need legal recognia support so that the efforts and benefits
of conservation can be realised within the coasiammuities.

Under the devolved system of government, the manageof most of the terrestrial ecosystems
now lies with the county governments, which areunesgl to include resource conservation and
management in their development plans. Furthermooe)munity based management of local
natural resources is also being encouraged in dwe constitution. There has been remarkable
increase in the number of community conservatiaugs in the coast region during the last 7
years. In addition, regional networks for transkaany resources such as fisheries, coral reefs
should be established. Recommended managememscimude preparation of accurate resource
maps to identify and demarcate zones for developméilization, protection, rehabilitation of
forest resources, community training programs omnabditation, establishment of permanent
sample plots (PSP) for research and managementiptanand inclusion of forests in tourism
development plans.

11.3 Species of conservation concern

Interventions that have contributed to sustainipgcges of conservation concern include protected
areas and researves within which the these icgrecias are continuously being monitored and
protected. Species-specific conservation and maegestrategies have been developed for sea
turtles and terrestial mammals touching on edusajblic awareness, communication, targeted
research and monitoring to address threats. Themmeended actions to mitigate pressures facing
species of conservation concern include strenglgerenforcement of existing regulatory

frameworks and legislation (EMCA, Wildlife Act, Fsries Acts); and mainstreaming the

conservation of species of concern into County guvents’ development agenda; and provide
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technical support in the formulation and implemé&ataof collaborative management frameworks.
Community participation in monitoring or ‘citizercience’ should also be promoted through
capacity building and financial support to boodtemtive action and hence conservation outcomes.

11.4 Coastal populations and urban growth

The Kenya coast is a net immigration region witlpydation growth rate of 2.9%, slightly lower
than the national everage of 3.2% (Government afylde2010). The average population density is
lower than the national average and most of thd laas low population density. However, the
coastal strip and the urban areas including MombM&dindi and Kilifi have relatively high
population densities of up to 4,493 persong/kwhile the lowest density of 16.2 persons?ksnin
Lamu.

A survey conducted in 2013 by the Kenya NationateBu of Statistics (KNBS) and Society for
International Development (SID) showed that povegdp is most severe at the Kenya coast, within
the Tana River and Kwale ranging from 44 - 49%haf population, while the lowest poverty gap is
at Lamu ranging from 4 — 11%. Literacy at the caagton is also low with a significant disparity
between men and women, and between urban andangas (Hoorweg et al., 2000). This high
level of poverty and illiteracy does not augur well the coastal environment, since the poor are
more likely to resort to unsustainable resourcegpuaetices in an effort to meet immediate survival
needs. There is an urgent need for mainstreamipglaton issues within development sectors,
especially intervention measures for conservinggheironment and poverty alleviation. ICZM
approach has made advances at the coast by prgmatigration of environmental concersn into
development strategies and plans. Mainstreaminglptpn management initiatives into the ICZM
efforts needs to be enhanced. Additionally, edoocatind awareness on environment issues and
capacity building to implement environmental pa@giat county government level need to be
enhanced. Urbanization should be controlled thropgiper spatial planning and decentralized
services, infrastructure, social amenities, ancheooc opportunities that attract people to the more
developed urban areas.

11.6.1 Land resources

As reported earlier in this report land in the ¢osigpports key economic activities including
tourism, agriculture, mining, forestly, industrydagsettlement. Each of the coastal counties, except
Mombasa, have large parts of their land in consienvaand forest areas serving as reservoirs of
biodiversity, water catchment areas and other gocdb purposes.

One of the key issues facing land resources irctlast is thelong-standing unresolved land tenure
system which has held back development and oftsaltesl in civil unrest in the coast region.
Optimal land use requires a clear understandingetand tenure, availability, land potential, and
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an array of the economically feasible enterpridesgside a proper mix of the basic inputs to
produce the desired results. The situation in tdastis however different since big tracts of l&nd
owned by absentee landlords and many people odb@py as squatters who believe they have the
right of ownership because they have occupied iaed in these parcels for tens of years. Some of
the land held under customary law has however lzrgely adjudicated under the Land Titles Act,
but issuance of title deeds in many parts of thestbas delayed.. This has made land tenure issue
potentially explosive with frequent evictions ofdare-occupations followed by lengthy arbitrations
reducing the use and value of land at the coast.

In response to the issue of landlessness and éamatlet among the population residing in various
counties, measures are being taken by the NatamélCounty Governments to settle squatters
where possible. The Government has over the yeatsrad some of the farms and converted them
to settlement schemes for the landless. Further,cintral Government set up a national land
commission to address the ussue of land tenurenaly. The County governmnets are also
preparing urban plans to guide land use. For icstaMombasa town planning scheme that was
first developed early in the century is being rexad while Kwale county has urban plans for
Kwale, Ukunda and Masambweni townships. Policiespsases, governance instruments are
guided by acts and regulations, such as the Keryal lCommission, land control boards and
adoption of International Best Practices (IBPs)pegposed in National Development Plans and
County Integrated Development Plans requiring apatianning process for land use and land
allocation.

11.5 Water resources

The coast region of Kenya is challenged with tlseng demand for fresh water due to the ever-
growing needs of urban populations in addition dogé scale irrigation agriculture and power

generation needs. Most of the water consumed atdhst is surface water from rivers, lakes,
shallow wells and rainwater. There is a high depend on alternative sources of potable water
including boreholes to access groundwater for ddmesid industrial use in the region. In Tana
River County for example, more than 4,500 bore $diave been drilled as an. Urban areas
experience a high degree of groundwater contanmimdiy microbial contaminants, especially in

high-density housing settlements, attributed toitensewage disposal methods dominated by pit
latrines and septic tank / soak pit systems (Mwigd., 2005).

There is need to ensure that the management datiteuse in river catchment areas as well is
integrated with the needs of downstream communiRehabilitation of the existing water supply
and waste water management systems in Mombasa@ngn Quantification of groundwater and
the extraction/replenishment dynamics is requidplanning in order to maintain the quality of
borehole water for sustainable management. Desialnaf seawater for domestic and commercial
also need to be explored as a long-term solutidghddresh water shortages being experienced.
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11.6 Economic activities

Enormous natural resources for economic developmeist in the coastal region. Most of these
have been either under exploited or poorly expibid therefore have not achieved their full
potential in contribution to socio-economic devetegmt of the region. One of the key renewable
resources at the coast region is fisheries andr athtural resources in the EEZ of Kenya.

Exploitation of the fishery resources continuesb# traditional through rudimentary gears and
vessels that mainly fish within the reef and thaarot exploit huge fisheries outside the reef to
support food security in the coast region. The haffe fishery continuous to be exploited by
licensed and unlicensed vessels from Distant Whitgting Nations from Asia and Europe. The

policy direction within the Blue Economy initiative increase the benefit from the offshore
fisheries is to develop a local fishing fleet adlvas land based fish handling and value addition
infrastructure. Realisation of this requires supgmm the County Goverments and the National
government. Whereas aquaculture has a huge pdtentantributing to the coastal economy, it's

currently impended by lack of clear guidelines gmudicies to support investment. In addition,

support capacity such as hatcheries to produceskgl for the farmers is a prerequisite to the
development of mariculture.

Much of the agriculture at the coast is small seald for subsistence, with a high dependency on
rains, which are seasonal. Furthermore, the chofc@armed crops and livestock may not be

suitable for the respective agro-ecological zonksreby affecting production and subsequently
leading to environmental degradation through smbk®n and over grazing. Other impacts on the
environment by agriculture include discharge obaginemicals into water systems; water diversion
in rivers; and soil erosion among others. Theraesed to promote good agricultural practices in

order to address these environmental issues isettter.

The manufacturing sector adds value to most ofptieducts produced in the coast region besides
providing jobs to many Kenyans and revenue to theeghment. The sector however continues to
impact negatively on the environment mainly thropghution. The sector need to embrace cleaner
production technologies to minimise air, water @od pollution. Awareness and enforcement of

appropriate regulations also needs to be enhanced.

In the mining sector, the extraction of mineralsl amdustrial materials including limestone salt
extraction and titanium at the coast region comsito grow bringing investment and development
to the region. These developments have huge impactseating employment in addition to
improving the economy. However, the significant iemvmental consequences associated to such
developments need to be minimised in addition t&kintarealistic environmental degradation
mitigation measures. The cement industry has sgaal example by afforesting the exhausted
limestone quarries to productive forest ecosystarhese good practices in addition to awareness
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and enforcement of the regulations on the restmratn mined areas needs to be increased in the
sub-sector.

Coastal tourism is a significant contributor to th@onomy of the coast region, stimulating the
development of the hotel industry and other toursapport services in towns like Mtwapa,
Ukunda, and Malindi. However, the sector has besgatively impacted by insecurity in the region
after the insurgency of terrorism acts. The moemeé years 2014 and 2015 have seen a serious
downturn of tourism activity resulting in a drastiecline in the number of visitors arriving at Moi
International airport. This implies that the livediods previously supported by the sector have had
to resort to other alternative economic livelihosgh as fishing, mangrove cutting, and even
mining. Therefore, there is need to establish m@ishas that promote peace and tranquillity in the
region in order to have a thriving coastal tourisector. Generally, the different products
originating from the coast region lack high valuarket outlets. Most of the markets provide none
competitive prices to the farms and producers eslhecagricultural and fisheries products.
Marketing support, value addition, and branding pmeducts will enhance the benefits to the
region.

In respect to climate change, Kenya’s policy towaBHG emissions reduction include increased
geothermal electricity generation, movement ofdineion rail, reforestation in the forestry sector,
and agroforestry in the agricultural sector. In tiwast region interventions have been made to
sequestrate carbon through carbon offsetting usiedlue carbon ecosystems model e.g. Mikoko
Pamoja project in Gazi as well promotion of locdlaptive capacity through water provision
initiatives such as those promoted by CDA througe Kenya Climate Change Adaptation
programme.Recognition and upscaling of these initiativesanidition to promotion of cleaner
production mechanisms by the government and tivatersector is recommended.

11.7 Major threats

Threats to coastal and marine habitats are maimeml by socio-economic activities and human
population increase. The major threats to the enuient include pollution from domestic and
industrial effluents, solid wastes, and shippingragions; climate change; alteration of habitats;
and widespread of invasive species. Responses tigatei such impacts include subjecting
development projects to environmental impact assest (EIA) as provided for by the
Environmental Management and Coordination Act CA8P.3n respect to pollution abatement, the
systems for solid waste collection and treatmernhé&urban centres are rudimental and ineffective.
There is need to develop sanitation systems andneehthe existing systems to accommodate the
ever-increasing domestic sewage load. Additionedmamendations to address the major threats to
the coastal and marine environment are describebdapter 8.
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11.8 Governance

The government has enacted several legislatioaterkto natural resource management as required
by the Constitution (2010). The laws that are ratgvto the coastal and marine environment
management include EMCA CAP 387, Fisheries Devetgnand Management Act (2016), the
Land Act (2012), Land Control Act, the County Gaweent Act (2012), the Tourism Act (2011)
the Physical Planning Bill (2015) Tourism Act (2),LEorest Conservation and Management Act
(2016), Pollution Control Act (2016) and the Marg Act 2012 These and other laws and policies
are described in detail in chapter 9. The marirsdgoted areas under Wildlife Act 2016 provides
for the establishment of community protected areas.

Institutions created after 2009 relevant to thest@ad marine environment management include
the National Environment Council, County Environth&ommittees,; the State Department of
Fisheries and Blue Economy, Kenya Fisheries Semamckthe Fisheries marketing Authority under
the Fisheries Act; as well as the Tourism Boardeurtie Tourism Act. The new arrangements
have also changed the implementation of managenoénthe regulations leaving more
responsibilities on the county governments for enpentation. MCA CAP 387 is the regulatory
framework for managing the environment and defihescoastal zone, the EEZ and wetlands. The
Act provides for County Environment Committees amdes of the County Governments in
implementation of EMCA. The Act was amended matohalign it with the new constitution and
improve environmental governance.

11.9 Emerging issues

As reported earlier in this report the coast regomexperiencing a number of emerging issues.
Among these is the Blue Economy. The sectors feeldpment in the blue economy include
shipping and port services, fisheries, tourism, aagliure, energy, biotechnology and seabed
exploration and mining and desalination of seawttesupply fresh water. The key issues that are
likely to emerge as the blue economy develops delwer-exploitation and degradation of coastal
and marine resources and marine pollution amongretiMarine spatial planning is critical to
guide the zoning and harmonious implementationhef ¥arious blue econmy activities while
mainstreaming environmental concerns. Other measumclude undertaking strategic
environmental assessment, sensitivity mapping wheseessary and coordinated compliance
monitoring and surveillance.

Besides the blue economy, Kenya is planning medeasinucture projects, including the
LAPSSET, proposed resort cities, large scale fagnmitiatives aimed at improving food security
and other local developments whose cover the geggin. Other emerging concerns, which have
the potential to affect economic development arel éhvironment include mineral prospecting,
security, climate change, large scale water suppjects, oil and gas exploration and development
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of offshore shipping infrastructure. While thes@jpcts will have direct benefits to the coastal

communities and the economy, they may also haveetarhing environmental as well as social

negative impacts. The potential environmental ingpatclude clearing of habitats to create space
for projects; population increase as a result & gmd business opportunities by the projects;
pollution; and increased pressure on coastal ressuemong other impacts. There is need to put
adequate measures to mitigate these potential isipadhe environment.
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