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Abstract

Climate variability is currently a major concerntmmly to conservationist but also to several otfisciplines
such agriculture and production sectors. The wenidimate continues to change at rates that ajeqieal to be
unprecedented in recent human history. Climate ghads to the impact of land use change on spanits
ecosystems. Rising temperatures, rainfall varighiind new climatic regimes pose threats to biedity and
human livelihoods alike. A study conducted at M@uanservation area, Kenya established that thabbas a
climate variability which has over time affecteddiife populations, wildlife ecosystems and humiaelihoods
within and around the protected areas. This hashemwexposed wildlife conservation at a higher dsie to
continuous loss of preferred habitats, movemenidans, dispersal areas and population decline.
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1.0 Introduction

Protected areas should remain a cornerstone ofiglminservation efforts. However, the double impauft
climate change and biodiversity loss are majoratsr¢o achieving the millennium sustainable go®MSEs),
especially those relating to environmental sustalitg, poverty alleviation, and food and water stity (The
Heiz Centre, 2007). The national parks and reseaveshanging into islands amidst the sea of cingnigind
cover and land use activities coupled with climakt@ange (Lopoukhinet al. 2012). This view is further
supported by previous reports of IPCC, 2012; IP2@L3; IPCC, 2014 that climate change is expectadhtse
serious disruptions to earth’s ecological systemasylting in an overall loss of biodiversity andealuction in
the goods and services provided to humans. Furthmneret al 2002; Lovejoy,2005 and Adger, 2006)
established that the importance of biodiversityiidllife and human well-being and the irreversityilof its loss,
the depletion of biodiversity is one of the mosportant environmental threats that humanity faces.

The study focused on establishing the changesinmaté elements that has occurred over time in Meru
conservation area and the impacts of these chamgedldlife ecosystems. According to Jaetzold &otimidt,
(1983) and Otuoma (2004), the entire study aretassified to be in a similar ecological region @EI), Arid
to semi arid receiving amount of annual rainfaligang between 300-500mm. annually. The study baseithe
fact that availability of food in arid and semi dairareas and the distribution of wildlife population the
protected areas is a function of rainfall amound distribution pattern. It is hypothesized in tistsidy that
wildlife populations in the ecosystem will reducéhathe decline in rainfall amounts and distribati®Gince not
all wildlife species could be studied under thespré endeavor, the African elephalaix¢donta africaniwas
selected as the evaluation species. The elephatused because inter alia, 1) it is highly visiate easily
counted during census 2) it is water dependertti8)ery mobile and known to cause conflicts alegdihe parks
when resources are missing and 4) their data dilyeavailable since they have been highly studi€be
approach is supported by Esikuri (1998) who ardodss study of African elephants that capacitysatanna
areas to support elephant population is influermedainfall patterns, availability of water and haimland use
activities.

2.0 Study Area

The study was conducted at Meru Conservation Afeaya specifically in Meru National Park and Mwingi
National Reserve and the adjacent land. These twteqied areas which forms part of the complex Meru
Conservation Area adjoins Bisanadi National ResangKora National Park.
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Figure 1. Map of the Study Area showing it location in Kenya

3.0 Methods

The study made use of the available rainfall daih @lephant’s census data in Meru national park(Maii
Mwingi National reserve(MNR) from 1990 to 2016. Rary data was acquired by use of questionnaires and
interview schedule from the local communities agaters respectively. Four clusters were purposiselgcted
around the protected areas based on the land tisengaof each individual community group. In eaththe

four clusters, 30 questionnaires were administena#ting a total of 120 respondents. Direct obsermatias
also employed on identification of wildlife disttibon and abundance, current land use types, pegkadation

and encroachments. Photographs were employed tmreapata using digital camera. This helped in the
classification of land uses in the area and aseenid of actual practices taking place.

4.0 Data Analysis and Presentation

The acquired rainfall and animal population datss vaaalyzed using SPSS version 20. Pearson coorelati
coefficient test was carried out to establish ttiength of a linear relationship between climateialdes and
wildlife. The responses from the questionnaire waralyzed and presented inform of percentages eaphs.
The photographs taken were presented as figurtbe istudy to illustrate the situation on the stadsya.

5.0 Results and Discussion

The Rainfall Pattern in MNP and MNR is Bi-Modal Wwithe long rains running from mid March to Mid May
while the short rains are experienced from Octdbddecember. The rainfall data available for MNE &NR
was from 1988 to 2016. This was the secondary ttethwas regularly recorded by the research degattm
from the weather stations positioned within thetgcted areas. To support this secondary data, iqoeatres
were administered to the local communities and ikégrmant to evaluate if they were aware of thereot
scenarios in climate variability and whether theyld associate the variations in rainfall patteamthe area to
changing climate. The survey also determined th@igations of these changes on wildlife species lamhan
livelihoods.

Upon investigation on whether climate change hasributed to decline in rainfall amount, 69.2% bét
respondents supported while 30.8% disagreed ttdindein rainfall amount was affected by climateange.
However, upon validation from the existing datdexiked from the park, it was established that tha®been a
significant decline in the amount of rainfall recad in the area from 1990 to 2014 from 1509mm t6n33
respectively. The figure below shows the trendfadimmount received in the study area as it wasneed over
the study period.
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Figure2: Trend in rainfall amount over the study period in MNP

The study findings revealed that there has beestanhdecline in the amount of rainfall that iseiged
per annum. From these study findings, it is argoedthat human land use activities in MNP and MN&eéh
been affected further by climate variations whesehbserved, the changes in the amounts of rainéa over
the years resulted to prolonged drought and paap barvests. The outcome of these has influencethhs to
carry out illegal activities such as grazing, clatcburning and farming inside the protected ar@asan
adaptation strategy to the changing climatic regimEhese activities which are practiced both withird
outside protected area boundaries provided aliematources of livelihood to humans at the expeofe
changing wildlife habitats.

A Pearson correlation coefficient test confirmedt®ng significant negative correlation betweemfedi
amount and wildlife population in both MNP and MNIR= -0.766, N=7, P<0.05).

This test shows climate variability has had impactghe wildlife ecosystems. Reduced amounts ofa8i
and seasonal variations may have contributed to gomwth of preferred forage and domination of dyatu
tolerant non palatable species of grass. In athses, the land has been converted into bare lqubiag loose
soils to agents of soil erosion due to overgraznd browsing. Some of the rivers such as Kathithictv flows
across the park to Tana River were found to beedpgcially during the seasons of prolonged drouhthese
factors compel the wildlife to move and concentrateareas that are closer to water, hence coninigpub
habitat degradation, competition, higher rate afdation and diseases or worse of death, henceingdtie
population.

Further, low rainfall amount receievd in MCA in thecent years averraging to 350mm has resulted to
prolonged drought which have had an adverse eftetisildlife. For instance, the recent drought eigreced in
2009 and 2013 contributed to numerous death oflfeilehd compelling others such as elephants toatego
other ecosystems like Mt. Kenya, Samburu and LakijVS, 2014). The figure below shows wildlife deel
as a result of changes in rainfall amount thatihasrn affected wildlife population in the studsea.
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Figure 3: Trend on the effects of Rainfall on Wildlife Population

The study findings further established as a restilthanges in rainfall amounts, charcoal burnind an
livestock encroachments became a main threat edlyedci MNR which is managed by the Kitui County
government and KWS. This was identified as a respaitrategy for frequent and prolonged droughtsvever,
MNP was not affected by encroachment since there avaelectric fence and regular patrols by the KWS
rangers.

The disturbances as a result of climate variabitias had impacts on wildlife ecosystems and human
society as established in the study. AccordindnNINP community warden, reported cases of humédiifei
conflicts increased by 16% from 2000 to 2015. Ehisdings could be attributed to the changes igetation
cover compelling wildlife to move to disperal arglaat have since been settled or cultivated.

The figure below shows the distribution of livedtars a result of enchroachment in MNR and other iRAs
MCA unlike in MNP where there are only few obsercades.

Meru National park

(MNP)

Mwingi National
Reserve (MNR)

Figure 4: Thedistribution of Livestock in MNR (KWS, 2014)

From the figure above, it is observed with the dbég cases of sheep and goats (Shoats) encroacivagn
highly reported at Mwingi national reserve as coregao the adjacent Meru national park. This ighaited to
the variation in the governance systems of the pwaiected areas. Meru national park is managed dry&
Wildlife Service (KWS) while Mwingi national resezvs managed by Kitui County as a trustee.
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Figure5: Thedistribution of charcoal burning Areasin MCA (KWS, 2014)

During the study, the respondents reported thatethas been regular crop failure prompting them to
alternatives such as charcoal burning, and othmyme generating ventures. While on the western gfattte
MCA, communities have intensified the use of wdterirrigation from the rivers such as kathithi whiis one
othe rivers that waters MNP. The increase in walbstraction results to drying up of such riverstaswn in the
photo below that was taken in the study area. Masscotributed to human-wildlife conflicts as thenaals get
outside the PA in search of water. However, thenghey trend in climate results to continous drouighis
anticipated these swamps and rivers may dry ugalisnd use pressure on the upstream catchmers. drease
findings agrees with the study by Nyaoro (1999} ttenflicts on water resources will tend to risehaincrease

Figure8: a). Abstraction of Kathithi river upstream b). Dry Kathithi river asit entersthe park
downstream

Upon further investigation, the study establisheat teported cases of human wildlife conflicts weigher
87% during the dry spells as compared to wet s&sad@%. This is because most of the species such as
buffaloes, elephants, baboons were found to movefaine park boundary in search of forage. In viEhese
findings, the increasing rates of conflicts areoatcome of the vulnerabilities brought about cliemahange that
is impacting on human livelihood and wildlife. Thetudy observation agrees with that by Gupta ef28117)
that conflicts could increase vulnerability, lessgwportunities for adaptation and reduce suppartsfiecies
management. In their study, Okello and Kiringe @0fdund out that communities living adjacent totpcted
areas are highly prone to such threats, which ncagionally hinder their support to conservation.

6.0 Conclusion

From the above findings, the study of this objexthereby conclude that climatic variations in thedg area
have resulted to changes in vegetation cover ailitdéed alternative land use options by local caumities as
coping strategies which have negative impacts tdlif@ conservation. Wildlife populations on thehet hand
have declined in both MNP and MNR due these chanBes instance, annual census for the elephants
population in MCA has been increasing over timdaeor which is associated with changes in halatad
disturbances by humans. Interestingly, vegetationgathe rivers and wetlands outside the PA bouaddras
increasingly been reclaimed for farming of Mir@atha eduliy and horticultural crops. The livestock keeping
community in Rapsu, Kaningo and Ntoroni blocks loa dther hand have been found to drive their la@stnto
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the park during the dry spells for water and fodéEwever, since climate change is an ongoing pimemon, it
is considered in this study that the protected anamagers and other conservation agents shouldliskta
mitigation measures that will reduce the effectscliihate change as well as providing alternativedlaise
options that are environmentally sustainable.
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