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Abstract
Human Elephant Conflícts (BBC) is a mejor ccological problem in most of Asían and 

AÍHcan coun tries. Ovcrlapping of human and clephant needs causes this HEC. 

Kumber of raeihods using FOR minimise HEC. Electric iences, bio-briars, clephant 

drives, transe loca Hon, capture and elephant corridors are some of the methods that are 

using to wirumisc the HEC. In Sri Lanka this HEC occurring most of the dry zone, 
where the clephant popularon comparable hígher than the wet zone. In the year 1989- 

1992 HEC was tncreased in Udavvatawe (UW) area. Sevanagala Sugar Cooperation 

(SSCo) croptands are very cióse to UW Prometed Area (PA). Because of the elephant 

ha ve bcen cntered io (he cropland, SSCo was estabüshed (he Electric Fence (EF) in 
the year 1992. As a resol I of this Elephant entrence was decreased according to PA 

authorities and SSCo data Bles. But still there was no scientific study about the 

dfteieney of this EF. This study aimed to monitoring (he efEciency of the electric 

fénce. Idcntify ihe breaching pattems of (he elephants and financial loss to (he SSCo. 

The study arca is loeated (he south side of (he UW NP and there are 298 families 

tiving tn this area and (hey are permanent sugar cañe growcrs. During the rainy sea son 
(hey are grovving crash crops. The electric fence is locating tn between Colombo 

Monaragala B-427 ruad and the PA. Total length o f (he fence is 15Km and the power 

sopplymg to the fence wiih (he hclp of tvvo batteries. Power rango is 12V and I.5A. 
During (he study period (d* of Septanber to itf* of December) there were three 

elephants was identified that breached (he fence according to theír foot print 

perimetm, Single elephant damage to the fénce atong and two clephant’s damage to 
Ore fence a i once. According to resolt most of (he times elephants breach picases* 

where the avente d&ances between (he rwo houses over SOQm and (he bare latnds in 

the mride of PA, the sugar cañe vory dose to (he EF and no cunent supptied arcas* 
The single clephant usad it bead and JErant kg£ and the two ctephants used fheir back 

leg *̂ Elephants havê  mos% damage to the sugar cano and triso damage to Che crash 

crops, Total losiíor SSCo was RsJ01600»09>
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CHAPTERl

Human Elephant Conflict (HEC) i$ a mam ecológica) problem tn raost of Asían and 

Alinean coun tries vvhcre clephants usuatty occur outside the prolected areas.
i

Expandios agricultura) amas in Africas and Asia has increases elephant densities and 

íntensified (he elephant human interface (Caitlin et al, 2000). As a result of 
he¡ghtened conflicts many cícphants have habitúated to elephant crop raiding 

detenents» Main causes for HEC are reducing and fragmentation of habitáis, lack of 

natural teso urces ovcrlapping of land use of elephant and huro^n of free

roigrati^ A1* 3 v-'dt r»f human elephant eonOtess ih^re are many oot comes. Some of 

that *'* totiuctioo ©f houses and pnopcrfics, crop depreda ti on, loss of human Uves and 
deafhs of clephants»

Elephant tn $ri Lanka is a serious public concern of the farmers in (he dry zone. 
Human popuJaíion of Sri Lanka in eariy 19a ccntury was 3.6 millions, but novv it is 

©ver 18 mlltions. In the eariy 19** ccntury (here was 80% of forest cover and now it 

has decreases to lesa (han 20%  Land problems a causad by the increase of human 

poputatlon, svhichis now equivalen! to 275 perkm1 in cotnparison to 55 perkm2 m the 

eariy of the tas! caiiury. (Santiapillai, 1997). in the period where the English ruled the 

country (bey kíüed many clephants. noi only for ivory but also as a gamo. Thcy 
introducid tea and coffee to our land and because of Ihat elephant habitáis decreased 

in (he wei am e and cícphants moved to (he dry zone* but limited numbers o f pocket 

harte are in the peak wiídemess and the upper parí of Baddulto (Thoidcss, 1994). 
Because of some terge-siale plante tkm and dcuriopmenr activities, fots o f protcctcd 

amas were Cragmemed and elephant cotridots were disturbad by (he human actrvriies,

Conftiet norma) occurs befwocn farmers and elephant Kviog in the same ama» This 

aBeets boüt human and elephant In (he entine dry soné the crop raiding, by (he 
dephants meteased in test lew  doeade» The etephant rakte not only homo ganden bul 
also sugar cañe and pertnniat crops The elephant raid paddy befóte and after the 
tetrm ting and ateo damage the forest pbnuiion m the dry nonê  They hlghty «temage
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lo Teafc plantation cspecially in Udawalawc and Handapanagala ateas (Munaweera 
and Kumvita. 1995; Thouless» 1994). Most of the tsme's eiephants attack houses to 
get stored ríce or foodstuff inside. Oaloya, Handapanagala, Laggáta and Wasgamuwa 
are the places that clephant damages to lite Houses (Penando, 1994; Munaweera and 
Kuruviía, 1995; Banasinghe, 1997; Thouless, 1994). A numbers of human are killed 
each year by clcphnnts in Srí Lanka. Majority of deaths occurs in the Mahawali región 
(Jayawardane, 1997; Thouless, 1994; Santiapihai, 1997).

Toblc: 1. -Etephant deaths» human deaths and elephant’s damages: 
Mnhnwcll system B, C and G

Year 
1990 
W \  

ií 1992

1994

ELEPHANTS 
KILLED

B

9
10

4

HUMANS
KILLED

COMPUMENTS 1 
OF ELEPHANT 
DAMA CE.

B | C I G B | C I G

1  0 -
204 19 -

- 0 3 160 13 I 36

1

190
v n
JT

\ m
IP
199$

TO

12
U

U
Í3
149

T

Total 75 49 i 49 19 113$

Souree-Srí Umka Kature vo)J (Santiapihai, 1997).

Because of MEC in cach year fot of damages and injuries occur to etephant. The 
gunshols* trep guns» poteooing «re the mejor method that peopte ustng to kiH Che 
captante» Accidente «re (he ofher m̂ jor way that etephani deaths occur.



Table: X No of elephant deaths In pnst years

Year No of elephant deaths
1950-1970 1163
1990-2000 1400
2000 136-Kvar arca death

Source: web search: Enviro nmcntah Ik*

The cívil wnr tn the north and thc north-eastem province has caused the major 
proportion of Ihc elephant death and injuries (Wanigasundara, 1990; Thouless, 1994). 
Beca use of the mercase of HEC and the huge publicity inside the country» the 
Department of Wíld Life Conservaron (DWLC), Mahawali authority and many other 
siakcholders have introduced o nurnber of methods to minimise the HEC.

1. ) Tnmslocation.
In ibis method the troublc making elephant is capturad and translocated to 
another ama.

2. ) Elephant drive.
In ihis method (he elephant group íhat cause HEC are idcntiñed and chiven to 

"» vveU-protccíed orea.

This method ts lo esiabhsh a physical barricr to the elephant to preven! 
cntering cultiva red land*

4.) Habitat enxichmeni

5.) Bio barrica
a tine orestabíish ptenl Une as a fence»

The fkmers who íive tn the HEC amas are abo using soma íeehniques to mmuntse 
oop rmding and mttement da auge b3? Ü*e eteph*n&> The fkrmm nonratty Mghf
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crac km , oit lanleros make noiscs m thc nights* spend aU nighís in (he watch tovvcrs 
and bum Eres at Che edge of thc erop !and to prorecí thcrc cnop land

ÁÜhough thc iarmcrs, DWLC and ofhcr oiganisation txy to mimmise or overeóme 

HEC, stül thc conflicto aro increas ing day by day and the human and clephant death 

increase every ycar. Nono of above tcchniques has been fuüy successful. Many 

bCÜeve that (he electríc fcnce is thc most successfut method that used to solve HEC. 

But stiU there is no detailed shidy about existing electríc fenees, and how successfut 

Chai it is in solving HEC.

There are many iypes of fenees used aU over the worid for minimise HEC. Electric 
fenees, Human setllemcnt as fenccs, Plañí specics (Agave, Pepper) are some of the 

methods used to minimisc HEC. Some countries Uke South Africa, Zimbabwe, and 

Kenya are using Pepper and Chillics as the fenees (Whitfíeld, 2002). The other 

countries including Sri Eahka use Agave, Boganvita as the major plañís for the fence.

Electríc fence is known lo be Che most successful techniques that are used to minimise 

HEC. Kenya, South Africa, Zimbabwe* India and Nepal are the countries that use 
electríc fenees to minimise HEC (Santiapillai, 1991; Thoüless. 1094). Electric fenees 

were introduced to Sri Lanka as an experimental basis tn Block I of Ruhuna National 

Park qh 1956(layewardene, 1994; Santhipiüi, 1997). Now in Sri Lanko this method is 

used in most of the Protected Areas (PA) cspeciaUy in (he dry ame.

Sewansgafa Sugar Co-opmtlon Lrd butU the fence in Che study arca, which is Che 

lídawalawa park boundary, in 1992. The fence is in the boundary of (he Udavvabwe 
national park along Che Cotombo °Monaraga)a 0-427 roed The fence is in between

Che Udawalawa reservoir and Mbvv-Án» Bridgc. The kngth of Che fence is I5km, and 
Che poxver Is generated in fwo Sev:tnagpia eheckpomts. GPS Locattons are 06.25,8rs

,080 53.68*00006 25.1 S5* ,08 5588* .The Udawalawa fence m s  betiev^d to be most 
efpcient eketrie fence in Sri Lanka» bul no receñí studies Nave been done to evaluare
if s  eUtctenty. There for íf was d ec id í to evalúate Che effieiency of che fence to 
control

4



1.2 STÜOV AREA.

2.2.1 Edawalawe National Park
Udaw&lawe National Park is one of ihe main national parks m Sri Lanka, It is popular 
boca use of no* only elephant but atso water birds. This Prorected Arca (PA) is above 

200km from íhe Colombo near to the Colombo Monaragala main road. UVVNP is 

íoeated within the lower catchment arca of the U\V rcservoir in the lowest peniplane. 

Thcse wholc arcas are in (he tvvo administra live distrjcts. The Right Bank of the 
Watawe Ganga wiihin Rain apura district and the left baiik fall within the Monaragala 

distríct. The Iota) arca of the park is 3231Sha.lt inelude about 308km2 of dry land and 

the rcservoir. The annual average temperatura is about 290°C with the máximum 

rainfail Is about 750 to lOOOmm. The wind spread are relativety lovv in the rainy 
season May, June and July the wind speed are high normaíly May to September is the 

dry season and the JDecembcr and January highest rain fall nccorded.

th the rcservoir (here are thrce major types of habitats

i  The rcservoir vyater and the immediate marshy fringas.

Ü, The Wala we Ganga and major tributan es wiihin the Park and lower 

itaches within the lowfend ptain,

üL The National Park surrounding the rcservoir.

The thnee*mnjor habitat types fall in to distinctive ecosystem and vegetation type

of the ÜWNP (CEA 1995).

1.2.1.1 Flora.

The park ineludes íbrested liad  k  vacnous stages of soeeessioa, along wiih extensiva 

grasstand, The for&ted lands lu w  kargety been ekared in Í9d0fe prior to the 
declaraiton of tflWNP. The gjmstand eommunilies appcar to be tafgety

aníhropíogjerue. and are Ote rasult ofpasi sbsh and íbebum, The dominan! poetes in
*>.

most of this anea are the gpasses Pem&m mmámum and im perita  Toiaíly

3



olnctyrfouf plañí specles recorded m side Park, three are endemie. These are 
Mandón», Hoaco corHiíoíSoca. Momccvlon oeitobtum and Jasminium ongustífotium. 
Manden» is nlso the only íhrca tened spccies in UWNP (Lourie & iMithapaL 1994)

t í .  1,2 Fauna.

UWMP i$ popular among visilor since clephants can usually be observad, even at 
midday. 11 ls estímaícd thal a 350 clephants roara in the park, both residen t and 
migratory (Elephant ccnsus, 1993). Availability of water in the reservoír, even during 
the dricst periods, próvidas good habitots for the animáis. Most of the Information 
availabíe on the fauna of the park stems írom the DWLC records.

Rích hcmipieni launa was noted in the reservoír There were 31 spccics of fishes 
recordcd írom the park (Komnarotne, 1990). Out of this only onc is cndemic (Carta

twdve amphibmn's spccie* bsve hm» morded írom the Park of whist» 
cp?aie$ are endémico In total fhirty-thre * otiles species heve been recordcd 

fíom the parte eighteen-serpcníoid repitió (Snakcs) and Meen tetrápodo reptiles two 
of the former and six of the loier are endemie. (1UCN, 1988). Around one hundred 
and eighíy four birds sepsis have been record ed J&om the park, 8 of thera are endemie 
and ai leasi iwetve are recordcd tis (hrcaíen (1UCN, 1993). During the IWRB 
waloíovvl censúa 1988-1992, a thirty-three migrant spccies were recordcd Irom the 
park, Elephant, wtid popularon of Samba, Spotted Deer and WiJd Boar are (he major 
mammal-s specíes in ihe PA»

U * U  Social Inter»ds wfth the park.

Lo! of people Works in the UWNP as gui des, safen jeep rentera, and the peoplc wbom 

«car io ihe ArS read, eaming money írom sclUng vegetables and íruirs lo Che visitón?,

On the ofher hand some are eamíng money in ¡Ilegal ivpys, TN# are rekasing fheiir 
catüe in to íhe PA, 6sh in the lake in side (he park and some hunt in the park

€



1.3 Rol a Uve study arca.

The Reíaltve sfudy arca is iocated in the south side of the UWNP where (he OPS 

IomÜoiw 01» 06 26.12N, 080 5l.34e and 06 24.21N, 080 57,23®. The Colombo 
Monaragala A.-5 road is divided the Park boundary and the scttJements. Out side of 

the protceicd arca» there are 298 families ace líving near lo the main road in between 

those GPS locaríons. The majonty of those families ace the fumers of the Sevanagala 

silgar ptontatiom Thcy have V* acres íand for homc gardens and those lands in 
between main road and the sugar ptantalion. Houses and other small struefures like 

Wells, water tank^ cover the most homc gardens. The Mango or Neem Crees mosüy 

cover other parí of the garden. Sugar cañe period normally take place in the 

November to foUowíng Octobcr. Cash crops are eultivated in the presen ce of the rain 
in the October and harvested in January, February. NormaUy they farrning these crops 

in between the mam road and house fcnccs.

The eleetrie ffence ¡s locatcd near to the B-427 road. The mean distance between roads 

to eleetrie fence is 3:m- That three-meler nonmaHy covered by the scasonal grasses and 

some potnníai trees. Those pcresutial trees were plantcd by Sevanagala sugar 
Factory. Scvanagal sugar fnetory estabtished the elcctric fence in ycar 1995 and it is

ÍSkro íongi

7



1.4 OBJECTIVES:
1#) To determine (he efficiency of clectric fencc tn solving human clephant conflicto.

2,) To determine íhe financia! los! incurred to farmers from the clephant and ro 
calcúlate the ma in ten anee charges of clectric fcncc.

3. ) To determine the brcactung paítems of the fencc by clephant.

4. ) Wlvat action should be takcn to increase the cfficiency of electrie fencc.

I



i M t -  :

2 LITERATÜRE REVIEW.

2.1 Human elephant Conflict

The growing human population with its increasing demands for land fot agrieulture

and development has redüCed the once vast natural hábitats in to small habitats of
islands These. habitats continua to; be expóséd to further fiagméntatión and,.. .. * ' ** degradation leading to an increasing the level of conflicts between animal and man, Jt
is special intense where the animal’s eoneemed are in a posiíión to cause severe

to? human íives and property (mostly crop damage), ©alasubramanla et al,

HEC is  maifily due to people encroachihg ón to the elephants’ habitat withouf 

considermg the ecologtcal needs óf the elephants, Struggling to survive in the face of 

the incféásing cosí of li^ing, vifíages Cleár jungle ateas for cuítivátion, many of these 

clearing aresituated iñ the habitats paths used by elephants and henee léd to conflict. 
(Femando, 1995).

HEC is a problem in most Asían and African countries where elephants occur outside
i

P A (Bell and Mcsehane-Caluzi, 1984; Bíán and Noor, 1979; Dey*. 1991; Tayler, 1993;
. \  „ .  " .

Thouless; 1994); M both continents there is a perception thaf the problem has got
v

wórse in recent years (Thouless, 1994).

2.1.1 Human éléphant conflict in Afrícan Continent

Crop raiding is a hiige problem anywhere fármer and elephants come togéthér. Entire 
fields^can be destfoyed met night. Botsswana one óf the féw Afiiean eounnies to 
compensación farmers fdr elephant damage pays oüt more than US. $ 1 miílion éach 
year (web search: -www.newsl.com). While Canadian farmers curse rabbtís and 
gophers for wreetdng -their crops, fármers in Zimbabwe ín SóUtheast: África have a

* ». imueh bigger pass to wórry abó® -élephantsv In recent years, the pachyd&ms have
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been tv&ndertng ouí of the forcsi and grasslands on moonless night to snack on crops 
or cofín, tamañas and coconut (McCormick, 2000). The problcm of HEC around 

perimetas of íhc Mounl Kenya forcst has beca in cxertions for as long as therc ha ve 

becn local peoplc cultívatíng (he arcos adjacent lo the forcsl reserve (WEB senreh: 
WWW.FroblemofHWO.com)

2.1.2 HEC In other Asían Countríes

HEC in Asía is a long tíme problcm lo Asían countríes India, Nepal, Sri Lanka are the 

some of countríes that suffering from Ihis problcm. The behaviours of wild clephant 

in erpp faldlng well síudicd by Sukumar in Southern India to reve! crop prcferences 

scasoruit fluctualions and the more dcstructive raiding pattems of males than females 
(Sukumar and Oadtl 1998; Sukumar. 1991).

2.1.3 Human elcphnnl confite! in Srl Lanka.

Human has affccicd clephant population and their distribuirán in Sri Lanka many 

centurias. The grcat ¡nrigatíon dependen! eivilizatíons of Sri Lanka dcveloped in the 

lovv lying dry zone, and many arcas that are now considerad prime clephant habitat 
(han supported intensive ogriculture. Prcsumably most tíved in the wet zone and the 

BrilislTshot large numbers of ekphanis in the country duríng the nineteenth cenlury. 

(Gunaratne, 1978; Thotdcss, 1994), \Vhile most of the mountacn foresta werc clcarcd 

for tea plantation, In responso to concern about the leuel of slaughter betng carricd 
out, gome laws vverc promulga ted and hunting reserves, tvhich late become natíonal 

partes, wherc estabtísbed chiefty in the dry zone wherc the majority of rcmaining 

dephanls lived (Thouless, 1994).

Foüowing tndependeoce, a mtrnber of targp-scate imgatíon schemes wtrc dcveloped 

in Che dry soné m  oixfcr to owrpoptííation in the tvei zone. New large reservón* wcrc 

bullí, rívers >vcrc diverted, and; large arcas ofjunglc elearcd for paddy eultívaiíon, The 
Mahavveü seheroe* tased on Sri Lanla*$ Urges* ih fr , ñus the Urgcst Although 
envifonmentai ccmsrderatíon vw e ineludcd in the pUnntng for the XMuwetí sehtmc

Ojppel^Al^te-M^arth>,Sbratton (TAM$X 198(k Tippets-Abette^NkCaríhy^Mtim
v (TAMSX 1981; ThoUlm, 1994) and severa) new XF tuse declare*}, many new 

pofObtems of HEC rcsulted íiom the Mahswtlt scheme and other Urge seak
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agricultura 1 devclopmcnfs in (he GalOya, Merdk Ganga and Walavvc Ganga basin 

(Cox, 1988 ;Hoffma nn,i97 8; Jay a wrden 0,1989: Joyawardan&1990; Jayaward§naí1992; 
Jones»1975; Thouless» 1994).

1.1*3. i  Southern Reglón,

Xhere are severa! protected arcas in Southern Regatn with high elephant populations, 

Inchidmg Yola Complcx. Between thesc PA human population density is relatively 
íow because it is  thc dri.es t parí o í Sri Lanka, bul there are a number of recent large- 

scale agricultura! devclopmcnts, which have precipitated much HEC. Thesc inelude 

(he inrigated deveíopmcnts schctncs fed by thc Udawalawe and Lunugamwehera 

reservo ir$> and large-scale sugar planta tion ai Pelwatte and Udawalawe. Betvveen 
thesc schcmes are older viUagcs, many maktng use of chena cultiva tion. As vvcll as 

grovvtng paddy ftnm irrigaiion írom villoge tanks and there are stili considerable arcas 

o f mero er less dísrurbed jungjcs and smalJ patehes of a banded teak plantation. 

Elephant oecur through out this regions and are respon siblc for wide spread crop 
damage. The in and around Pelwatte sugar plantation has been gjvcn much publicity. 

Howevcr Che overol! leve! of conílicts as measured by human and elephant raortality 

is less severo in Southern Región than in the North-westem and the Mahavvcli 

Regióos, (Thottless, 1994). To the soulh ivest o f the Udawalawe lies the Scvanagala 

sugar plantation. Damage to the sugar cañe by etephanfs was once a serious problem, 

bul folio wing Che erection of an electric fcncc by the sugar co-opcmtiort along the 

soulhem boundary of the park» this problem has been almos! eliminatcd. There are 

stili prebkms sviih HEC sUong the easlem boundary of the nsservoir (Thoukss, 1994),

Ouring dty seasons over the past years due to over grazing by largo hcfd% Che 
earr^lng eapadiy of the teak foresi is over cxcaeded and chis foresi is abe umter ihrcaí 
stnee there ate sever de-barkiog and e*en up rooctng of trecs, The metdcnce of erop 
miding b  hlghesl during Che dry season and includes whatever crop cultivated by thc 
vülagm, Acule scnrctty o f feeds & m t times Torces (he matriarchs to bcútg young 
cahes mío human scnbsmcnt arcas fcnovvmg the m is  Chai ihey might faee^ Thfe fype 
of crop raidkg was apparent in N d u ^ tp la  and Fubtutagams and pan o f 
Budumwagata vtihtgcs» There Have been a number o f incidente wherc calves bave 

^recdved gun shot u\¡urk$ and some hsve dted by Mhng «nio pits or uaproteeicd welb
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and te some ins lances therc havc been cases of sudden death following acute 
diarrhoea which is suggcstive of poisoning (Thoulcss> 1994).

2.1.3,2 Mates wetí región.

The Mahawelt Rivcr and the irriganon arcas of the Mahaweli Dcvelopmcnt program 
domínate (tete región, Clcaring of large arcas of forest has created several herds of 
pqekcied elephants. Alihough several national park were created preserve the arca 
atong the Mahmveli Rivcr and to act as comdors for elephant movement, this has 
resulfcd te (he creation of an extremety long interface between elephant habitat and 
setile artas, and human-ctephaní problems are a serious concern (Jayewardene. 1984: 
Jayewardene, 198G: Jayewardene, 1989: Jayewardene, 1990: Jayewardene, 1992)

There are problems with crop nttdteg in Mahawcü system B and C frorn pocketed 
elephants, and íhose ton  Wosgomuwa and Maduruoya. A corridor between (hese 
national parks was pte.nn.cd, bul the idea has now been abandoned, The Mahaweli 
Agencies is now bmtding elcctric fence álong the boundarics of the parks, so the 
problem should be rcduced. Howcver, (hete is so me uncertainty about the 
cffectiveness of ihe elcctric fence. (Thouless, 1994)

2.t,3.TCentrftl región

There are only a smatl numbers of eíephants te Central región. The number is 
beheved to be between 50-65 in the Victoria Rsnúenigata Sanctuary, which raid crops 
go along the Urna oya, and 10*14 in the Peak Wíldemess arca, tn (he Passara BaduUa 
(hete b o small-pocketed herd of 4 anímate in foresl parches (Thouless, 1994)

2,1.3.4 North-wesíero reglón

Noríb-westcm Región suffers (ton parricuforty server human-eleph&nt coníliĉ  
alihough tt recriws alten rion fton the media and the NOOs (han Southern
Región, The onfê  Iarge protected arca te WtRpaffu NP, hui bceausc of the sceurity 
siiuatten DVVT.C does noi opeme inside (he p&fc» Elephant are seartered through oui 
fbe región, in smatl paletees in jungla ton  whkb they come lo raid crups, 1i appcars 
thal many of (he ckphant in the región are truê  pocketed populárteos1, eoníteed te
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ihe smaU oreas in juogle (Hat ha ve bcen leU after clearing for agrioulture, especiolty 
fot M&hatveU System, H, sufíering high levels of moitaüty and woundmg of farmers 
defending íhcrc enop&( Thoule$s,l994)

Oroups írom Wilpaitu aro believed lo mov© as lar as Dadum*Oya over 50km finom ihe 
souih» vvhcre íhcy do a suhsubstaintiol amount of darnage to banana and coconut 
plantation. (Femando, pers» com,; Tholess» 1994). The most series problems ha ve 
been reportad from ihe Míhinthale, Navvegattemâ  Galgamuwo, Rasvehera and 
KahaUe-FoUekele ateas (Thouless, 1994).

2.2 JSM S OCCfcJRRXNG M  HUMAN EL1SPHANT CONFUCTS.

2.2.1 Loss of Iffe and injury to human.

In 1990, there was o dcaih rote aboui 0.13 per thousand people per year in Sri Lanka. 
Out of ihe olí ihe cases since 1990 for whieh the Information is a vajj able, 71 were 
men and 1 IR tvere vvomcn. Feople are aíso u\jurcd, and in some cases crippled, by 
clephants. (Thouless, 1994)

Tabte :3 Clrcu instantes of human deaths ctiused by etephanta

Ctreumstances No, Cases j
Walktng at nighl 9

-  -——

I15> 8
Ouisíde house 6
Froteeting crups 3
Ffthxng |i 3
Sleeping in house

—- ■ i"*. *-: n ■- j
2

Taking canletnthrough jungíc frt day time 2 '
Bathing in iank 1 ’
Bieyeííng 1 ■ - ----- ---- ■ ■ 'i

1 |
Walking b íkld ¿ — ----  - - ---- \

r  1---------------------------------------- = = i )
Souroe>Frolumnaiy Teehnkat Repon for 0EF (Thotei1994)
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2X1 Damoge to crops.

Btephanís raid paddy ficlds evcn when the stems have just síartcd growing, bul the 

main problem is just befóte and during and the hatvesting time. Elephant also eat 
paddy aflcr harvesting, when ii is stored in fíelds or houscs. Elephants also raid crops 

grown in ihe chota systcm. These inctude Cowpca, Kurakkam, and Groundnuts. 

Mung bean, Maize, Vegetables, Goldcn melón» Mili el, Manioc roots s es ame, 

Pumpkins and Cbtlli» whtch are also grown Ui paddy fields during the Yala season in 
arca vvherc irriga lion water is not avaDable (Santiapilia, 1998).

Banana and coconul trees are pariiculariy offected and they also eat roots of the 
groundnuts, plantalions and vegetables (Thoulcss, 1994).

2.2,3. Damage to forestrv plantatlon.

Elephant damage is a mejor problem in the eslablishment of forestry plantation in the 

dry zone, wiíh teak planto lion is particularly badly affected, Bark is

ifvsrc tr l cases ’leading to c tah  ctí Ú* ürc0 w falta damaging to young
fríes may result in ooppieing» (Thoulcss, 1994)

Tablar 4. Áre» o f forestry pío n ial! on destroyed by elephants, from 1984-3986 

fo ra iry  plano Ing unít stirvey.

i Forestry iD» visión ¡i M». Destrpyed ¡ Total ha. 94 Distraction j¡1—-. - ■ - - ......|
í Anuradhapura i

-' - íí
383 i 3336_____________ 5_____________ !ió i  |ti

Puitoiam í
!| - - - - - 1239 7732 I3:1 .... . . . . .1
[ Ampara j 1170 21449 5.5 j
' Monaragah " j
L-.-------------- ------------- 1312 1756

---- s «o

| Kunmagala iu____________________ ii 216 i £134 3 3.4 ¡_____________ li_____________ B
i Pokmnanjwa i¡ 410
i_____________ ■ i ............... 2614 15,7 íli.. - .. ií
Metale |! ’ ¡ too li 2249 i_____________a_____________i 4A ■")t

j* Nothem ¡'90 1i2343 | A íl 38 ,¡
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2,2*4 Da m age to houses.

Bíephant aífack houses» rnostly to ger access to stored rice, or other foodsmff inside. 

In ono caso an olephant appeared lo break in to a housc to gol access to salí; an in 
another ekphant was reponed as having died añor eating a sack of ílour, whích swclt 

up tnstde lis stomach. Elephant will bmak in (o oven quiet subsfantial brick built 
houses usítig there heads to batter down thc watls» and in some cases» tvhcre bous es 

aro on regalar movement joules. w ill atlack the samo housc severa! times. AJI cases 

of house bttnkíng appear to be causcd by solilary bulls (Thoulessj 1994).

The main factor affecling house dama ge appears lo be wheíhcr or not houses lie on a 

regular movement' route. Some houses heve becn broken in to repeatedly by 

elephants. This is particularly notícoable in thc arca near BIahera. (Thouless» 1994).

2.2.$ Damage lo Elephnnt.

Publicify about human-elephant conílict tends to be one-sided-concentrating on 

domage sulfercd by huraans. Hovvevcr» elephant suffer more in the long tem, CIcaring 

of jungíe to arcas once used by elephant usuatty largcly causes the confüct. This 

disnipts íbeir movemenl pa ítems and reduces the amo uní of natural food available to

them^armers oflen defend their crops using shot-guns or home made gun$» both of 

whkli aro more likely to ipjure elephants scvercty, then to kitt them immediafety, 
eondemning títem to a considerable period of s»ífifcring,(Thouless,1994)

Tabla: 5 Recorded causes of elephant deaths (1992-1994).

¡ C a u s é  |
i

ll 1

U T ü  — —

|i i

G u r e h o i % U  !
>1

5 7  i,

¡ U n k n o w n  1 8 ) 1 9  í
i 1

' N a t u r a l  i

i ______________________________________________________ H 5 5
1 1 3  i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _  i
lí A c c i d e o t  !

1! . _____________________ ____  _____________________ i

»  i : a ¡
____________ J L _  . . .  .................................................................. . !



2.3 HUMAN ELEPHAOT CONFUCT 'MANAGEMENT TECHKÍQTJES.

As a resuJt of ¡nereasbg of human dephant conflicts, íhere are wide varieties of 

íeehniqucs used in íhc world. Farmers accordtng to Iheir traditional knowledge takc 
some manogement íeehniqucs.

2 .34 Trad Ilion ni melhods.

2.3.1.1 Sclf dofence by farmers In the world.

Blephant avoíd chilli plañís and buming peppers keeps animáis away from other 

crops. In Zimbabwe over the past two ytars clephant damage were out by ihrce 

quartcrs using noise mnking, buming chíilies and waming system such as bells strung 

offcnecs. The farmers in Uganda use ihom fences trench and stonevvall to keep out of 

fheir fietds (McCormick, 2000). In Namibia farmers use strategies such as drurn 

beating» üre and shooüng in the air, Etephant have someiúnes bccome aggressive 

towards t o e r s  who by to preveat thcm from cntcring fíelds, leaving the farmers 

afraid to chnise probtem clephanis, In (he Southern Africa, Cafrive región of Namibia, 

under traditional tribal ioty, a hunier vvould have been appointed from the community 

to MU problem eíephanís (Web search: WWW.HECMinca.com.). In Zimhabwe the 

fum éis farming muílMayered dcfencc that not only inelude peppcr, bul also invotvc 

the design of the farro itself. Farmers clear a path betvveen farming land and foresr and 
Üdd, citaling a well-defíned border elephants could rccognise. Then farmers’ plañí 

hot papera and dense íhomy plants around (he peruneiers of (he faixn, someíhing does 
not usuallv eqjoy írckiing through, N@et comes the cnash crup, usualty cotton, which 

eíephanís eat bul do not o\¡oy as coro or banana. Then (he fírmeos plan! íhc good 
stuíf deepest in the Bcld. The pepper k the lasí Une of the ddenec. in the moon tess 

oighte thai ekphants prtfer Bumers ser small B is around their fields» When they hear 

m  elephant, íhey put íhe tmqueites (clephant dung and ground hot chtUles) b  to the

fres and the snroke created Bpm the bumhg ehiUics irrítale ckptum tnm i and 
them murtted b ac ilo  she ja r a l (MeCormki, 2000)»
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2.34.2 Sctfdefcncc by farm crsin SrfLankn.

The resourees of ¡he Department of wüdlife conservaron (DVVLC) are so Ümiícd; 

most attempis to management of HEC are comed out not by departroeni staff, bul by 
local farmers íhemselves. Durihg the period befare the harvest, paddy farmers in 

afifected amas usual,ly spend whole night in or cióse lo their ficlds, waíching for the 

approach of elephants. Thcy constnict watchtowers» prcfcrnbly in the branchcs of 
fracs, and may build íires oround the edge of the cultivated amas lo deter the elephant. 

VVhen elephants raid the fields, the farmers moke use of firccrackers, lorchcs» and 

ganga to try io deter tíre raidos. In the case of fáimty groups, (hese tcchniqucs are 

often effective, bul bulla may not rtspond» and may even act aggressively. Becausc of 

the fa lluro of ihese mefhods, and the failing that DWLC has been unable to solve 

problema of HEC» farmers hnve taken to using guns to deter elephants. These are 

mostly homemade shotguns» ñtled with a variety of proyectiles» although trap guns ore 

ateo used, and m so me instance pólice hove issued farmers with shotguns and 

¡mmunisatioru The impact of Chis can be secn in the large number of elephants killed 
by gun shot» and Uve numbers of injured elephants thnt have had to be freated by the 

veterinary consultan! (Thouless» 1994)

2.3.2 Meifrod used by DWkC to mtntmlse MEC,

2 JU 4  Drtves.

The method that has been used on a larga scale in Indonesia and Sri Lanka» an on 

sroaller acat e in other M iau and Afriean cq un tries. to ¿nove elephant out of and a ama» 

¡3 Oto drivu Elephanis are moved slow|y in a particular dirccrion by large group of 

beaters, who shout» beat gongs, and (hrow íhunder flashes» and so on. At níght Bros 
are m  in a lino io preven! Che elephant from bvcákmg back, In soroe cases helicopters 

have been «sed as vvdL If íhe drive U weíl ptaned and stop tined are afTeettvety

matntained» *t te possibte to d rm  largar group of elephants 

a fcvv weefc (THotifatf* 1994),

*m

DWLC mhbted driving elephant in maase earfy as 1974* «lien  ftv© elephants 
driven froro Angunukotapatas&a lo forosi in Qoxmtmxm^ In fihteh operarían, 
of the anímate refun^(J*>^vardj»a»1994: $&n!£ap£M'199$)
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2.32.2 Capture

A widcty used management technique for removtng ptobtcm animáis, eíther 
particular^ troubie somc individuáis, or pockeied herds, invotves capture foliowed by 

íranslocation to ncvv áreos, or by domesticación (Thoules, 1994).

2.3.2.3TrnnslocnÜon.

Captured o í soütary crop-rniding clcphants (mostly bulls) bcgan to 1990 when the 
departmenl úiitiaied a íranslocation progrnmmc as a means ofmitigaling the elcphant 

danwge (Santinptllai, 1998).

2.3.2.4Electric fenece,

The used of elcctric fencc as a detenent: to ctephants was tríed as earty as 1956 on an 

experimental baste in block 1 of Kuhuna National Park (Xaycwardene, 1994; 
Saníhiapiílai, 1997). Electric fenccs wcre fírst constructed in Sri Lanka in 
1966(laye ward ene, 1994; Thouless, 1994), bul have only comes to be used on large- 

seale agntosi elephant movements in tíse last fetv ycar&
* = i r

ln 1986 Pelvvatte sugar eo-opcroiion siarted to build fences* Thcse h3\e proved 

efTeciive to, ledueing the depredación elephoni on a sugpr planta don. In 1992 fencc 

v m  ereeted along the soulhem boundary ofUdawalawe NP by the Sevanagala sugar 

eooperatíom A shori fence of 13km was buril to 1992 by DWLC along the Southern 
boundary of Waagmuwa National Park. The castem end of (hte fencc is ai the 

Mahaweli lUver. On the oíher bank te secthm of fencc buril by Che Mahawatí 

auíhoriiy* The fence on Che West Bank of the river has been extended nerfh. The 

Máhawttt auihoriiy has ateo constructed a fence along the western houndary of 
Maduro Oye NP durtog 1994* AUhough thte te buür along the far bank of an urigation

" " -a

channel scross froro Che park. In Southern ftcgton fence have been constroetetf by 

DWLC along parí of the western boundary o f the Luni^amvvdKre Proposed Natiorul 
Park, and on the Souíhem houndary o f Yate BJockTV (Xbouless, 1994).



Tabte: 6 Electric fenccs in SH Lankn

LocatJon Región | Length

Felwattc Soml^m
ir

r I
tjdawalawe

Southern

Southernif
| Ridiy ogama Southern

I25
Lunugamwehera 1

-— —— .. .... ■ . — — _ .. J
Southern l o  ^

Maduruoyo |Mahavveli 40

6$Wasgamuvva Flodp latos i Mahaweli

j Wasgamuvva souihem I Mahaweli 13

1
■ -  ■ ■ ■ ■ — >

i Engata Oya Eastem

Vesr Buítt Organlzation

3086

j 1992

1992
1970,

Pehvntte ^ »a r

DWLC 

Sugar company

State farm

DWLC 

Mahaweli 

Mahaweli

DWLC

Sugar company

1

1994).
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CHAPTER3

3 MBTHODOLOGY*

3 1 METODO OF STUDY.

Two basic mcthods used io eonduct the study.

L Identification of fencc branking, 

2* Dama ge assessment.

3,1.1 TdentffTcntion of fencc brenking.

In the study period therc wcra moming and night field visit lo identify the fencc 

bneaking, In the moming session» (he fuil 15 km was covcred. This was done in mosí 

of Che days during the project period (d* of September io 10u> Deccmber), bul the 
night íietd ‘visíte ivera done in onc or two days for the each wecfc The moming ficld 

visit ivas done in between 7.00am to 12 noon The night ficld visite wcrc done in 
around 530pm lo ll .30pm.

« e a *

ín moming sessions, if thc etephante have b ro to  the dccteic fencc in ihe previous 

night, then the following dato wcra coUected.

if  íhera wera any cfcphanl foorprinís to ra in the previous night; ton  (hai could be 

used to «dentify wfcethcr the eltphants have gone in to Che PÁ or gene oul fhom (he 

PA*The itails of ihe foot priat showed to tvhich wzy to y  have gene. If Ihera werc 
good eompiered fbotprints íbera, to n  the pmmeters of thc footprint: was mensurad 
with the help o f o tape, If ibera «era  aqy dung simple of ekphant^ (bal ais© wera 

eoUeeted to sampüog ttibes and fitled finora buffet sotudon» The date» foeatkn* to e  
of (he somple ivas leeorded ih to  simple boitte»

If to ra  «era  no ekphaní foorprinís, to n  the elepfcsm movemeut d to tíon  «era  
ideniified by Che hdp o f ihe cteebfe « ira  b ro to  patusm» lT to  s k  «a s  b ro to  
towsriis the oui side o f the fenee, to o  ihaf meagii the elepham to i has bratoed Ihe
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fence out &om the PA If íhat ha ve happcned tn opposite direction íhaí mean Che 
elephants have gone in to the FA.

if  the elephánt have breach out or in lo the PA ihen the foUowing data vvere coüected 
with the help of tívtitg near by farmcrs.

i. Ai what time the etephont have breach out or in to the PA.

ii. How tnany elephants have breach in or oui írom PA.

Aftcr idcnlifying the damaged place in the fence, the data sheet given tn annex I wo$ 
eompleted*

3.1.2 Damage Assesment.

If (he elephani has gone out of the PA, then they have gone lo the home gardens or 
sugar ptantation* The dama ge ossessment was done in the foUovvmg two ways.

¡* Ident ifica tion of the loeaiion of damage and, ossessment

ii. Interview the forméis who own the damaged land.

3*1*1.1 Visite to the toca Don of damage.

The etephant’s footpriní shows the dirceiion fhat clepham have gone lo damage the 
erops* If there were any possibilliy to visit Chat site ihen the data sheeis was fillcd, 
(Refer Annex I)

3* 1*1*1 Jntm lew  the fbrmcrs who own the damaged tand.

With the help o f the tormos» the quantity of the damage was ¡dentified» If  (he damage 
tafee» place m Che silgar cañe* the» it was qfuestioned fiom the tendowner the type of 
damage done by the ekphanSs* Wbether the sugar plante w n  caten or mtsbcd how 
mueh of sugar plante broten or caten* and esrlmated the ctephom damage (Rdcr



stfut&v H). Jf Che elephants damaged (he borne gardens that nlso vvas handaled m (he 
same way.

ln bolh (hese cases» there were somc assumptions made.

I lf  (he damage site vvas matine sugar cañe» it ivas assumed Chat a bul! 
depilan! damage *4 Acres ovemight*

IL l f  Che damaged site vvas immature sugar cañe, ií was assumed that a bull 

elcphant damage onc Acres ovemighi.

These tvvo assumptíons vvere made accordingly with the experience of Sevanagata 
field ofRccrs»
Counibg the damaged plañís and crushed arcas identified damage to the borne 

gardens. In borne gardens, the damage was cstimated with the aid of annex 1L 

lf  single elcphant damage to sugar cañe and borne gorden then both set of data vvas 
takcn into single sheet and cstimated both damages together.



CHAPTEK 4

4 RESULTS

4.1 DESCR1PTION OF THE FENCE.

Sewanagala Sugar Corporation constructed the Udawalawe e lee trie fence in 1992. 

The lenglfa of that ts 15 km and other it is in between over spill of Udawalawe 

Reservo ir and Mow- ara bridge. Other parí of the fence was constructed by the 

DWLC in tama year and it is in between Maw-ara to check point ad recently it was 

constructed lo 10* post checkpoint.

Normal distanca between the two posts is five point one meter. Height of a concrete 

post is one point five-meter. There was two live wire and one earth wire. Gap between 

the two wiras is one feet Middle wire is the earth wire. The wire is carrying 12 V and 

IJA. The power is supplied to the fence by two-check point of Sew ana gala Sugar 
Corporation. Two GPS locador» are 06 25 SON. 80 53 69E and 06 25 I8N. 80 55 
8S&. The power is generated with the heip of solar panela in those two checkpoints. 
The generated power is storad in the two batteries in both places until at six pm. 

Cuneta is supplied to the fence ai 6pm.to 6.00am. in the moroing. If the power is not . 
tnoogh lo the flbnce than the contrallad AC cunera is supplied to the fbnce using 

conuolled meter >

^ Figure: I. central meter ^  Ugera: 2. rewer sepply hetserfa»

i
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42 NUMBERS OF BREACIIINC IN EAOI MONTH.

Duríng th« study period there «rere ninety-two moming fie Id visits was completad and 
out of thtt ninety-two days, in forty days eleplunts tuve been gone in lo ihe PA and 

focty two times there ha ve gone out from the PA. lo the data table is given bellos.

Tabte: 7. Numbers of brcaching ¡o cach month.

Moalb

Nombers
of
FleM
visita.

In lo 
l*A

Out
from PA

Total

September 25 17 16 33
October 29 1$ 18 33
November 28 4 4 9
Decembcr 10 4 4 18

Monta*
♦  V

Hgarr 3. No: of breaking poiats per moatb.

la the month of September and October there «ras máximum nuntber of braoched 
occuned. There «rere 33 eoch túne in bolh thesc months
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4.3 It>RNTf'PlCATION OFTIÍF. ¡NUMItFIl OF OaMa CIIv Caí ISINO 
KtSIMlANTS AT A TIMK.

Elcphonij who brokcn thclcnce werv Ulcniitíctl from tlteir loot prím measurements. A 

patiém was ¡dcntiftcd for the elephants ihat broke ihc fencc mosi of (he (¡mes. ‘Hiere 

was one elephani thac broke (he fencc alone (ftont fooi pcrimctcr-54\ baek foot 

perimeter* 48’). And lwo elephants who were logcihcr ¡n breaking (F.FP-55\ 8FP-49 

And IW*59\ HFP*5P). In nddiimns diere wcrc lew occnsíons where nnnihcr 

unknown elephani broke the fencc.

I -Single eleplumi. 2* Twü clcplumt. Un* Uuknown numburs of clcptiunus.

Toblc: 8 Damogc causing elephants ai a time

In the rnonth of Sepiember (here was máximum numher of times where the iwo 
elephants broke the etecirie fencc. The máximum number of damoge caused by single 
elephani was in Oetober. lite damage causes by the iwo elephani dccrcased when (he 
rolnfbll inereased, In the month of ¡Ntovcmbcr and Dcocmbcr ihase two elephants dtd 
ñor domaged (o the fencc.



AMMflr cauung clcptuias M a tune lo ihc (ente

Figure: 4. Dama ge cauiing rlcpbunt al a lime lo ibe Tener.

4.4 BREAt'IIED PATTERNS IN RELATION WITII RAINFALL.

F l g a r r .  S . B m a c b e d  p n lta m »  in  reta lio *  w ttli n t a b t t .

No 0*
 Wdl

 >«iA
K



Rcfreñios

Hypothesis

Ho-Therc is no linear rclalionship bclwccn Kainlall and l.lcphuni
brcachcd

Hl-There is• linearfelalionsiiipIwlwccn Rainfull and Hcphunl brcachcd

P-0.597

P>0.05 So Mu is nut rcjcclcd bul acccplcd.
Thcrc is no linear relalionship bclwccn Kainlall and Hlcphant brcachcd 

■I 9 5 %  confidente Icvcl.

When rain fall increasc then ihc lente damage wu> deervused. Ilighcsi ruinlall 

repocted in November then the fences damage was mínimum too in Novcmbcr.

4.5 NUMBER OF BREACH1NG IN EACH KM GAP.

43.1 Scplcmbcr.

No of breachg in cach km gap in September

M a  I M »  I I O b  IS N m  I U M  I t -U  !«••» I V »  M .IT  19. »  t i l *  1+JB
'  I

km

P l | i r t :  i  N o  o l  d i a j ¡ ; i t  h  < k h  k s  p p  la  V | i u  ib c r

• -  •  ' *  ■ * -

There was maiimum beáei le bttocai 14-15 km gap.

2t



4.5.2 October.

8
7
6
5
4
3
2
1
0

No oí brcach tu cacti km *■ (Xiubct

•■ « 9-10 10-11 IM] 12-1). IJ-14 14.15 15-16 lh-17 17-11 14-19 19-20
Km

Figure: 7. No of dantagc in cacti Km gap in OcIoIht.

T h c rc  w as m áxim um  brcach points (1 2 ) in bclw ccn 1 7 -IX km  gap and onc brcaching 

point in b clw ccn  17-18 and 7 -8km s. thcrc w crc no anyw hcrc cisc.

4.5 J Novembcr.

Figure: 8. No of damagc ia each Km gap ia Notrmber.
Thcrc aras máximum numbcroí brvaft potan in hctacvn 16-17km papa In thn murah 
single ctcpham *• »ngand ia I6-I7kmgap.
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4 3 .4  Dcccmbcr.

2 5 
2 

1.5 
1

0 5 
0

No of damagc in each Km gap in Dcccmbcr

□  In 
■  Oul

i
I

Fígaro: 9.No of damagc ¡u cack Km gap in Dcccmbcr.

In thn monlh máximum brcach poinis encurteJ in 10-11 km gap

Total bmakcd pouits

5-9 9- 10- 11- 12- 13- 14- I V  I V  17- 19- . 19-
10 11 12 13 14 15 16 17 19 19 20

km

■  scplcm bcr

■  O ctobcr

□  N o vcm b cf

□  D cccm bcr

II

Fígaro: 10. Toral No of bcakcd poial la cacfc km gap*.

Accordmg to (hese rcsuhs thcrv « a  maxúnum-breached pomn in betwccn 16-17kmv *
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4.6 DISTANCg OETVVEEíN POREST COVERS KHOM EtECTRJC KKftCE 
(INSKDB THE PA /  OUT SU>£ THE PA).

Tablc: 9 Distante betwcen forcsi cover nnd f he etcctric fcuce

lo: T: litside iite  lino from ihe decirte fcnce.
Oui: T: Oulside (roe fine (rom the decirte fence.
Cul: Cultivóte*) land ürom thc decirle fencc.

Chi-Square Test; When dephont weni oui from the PA

Chí-Square »<17.351, P-Valué <= 0.000

Hypothcsis:
H0aThere Is no rdattonship bciuwn tree One díistanee and dcphant movement (Oui 

PA)
H 1*There Is a retalian feftveen tice One d is tan  and etcphanr movemeni (Oui 

PA)

P«0,000 \vhreh b  tess iban &@S

Sa H11%
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There is • relalioitship between tree Ime distante and elepliani 
m ovem ent (Oul (ron» PA) at 95% confidence level.

Oii-SqMrc Tot: When elephant went ¡n lo ihe PA

Ctú-Square ■ 22.73S. DF ■ 6. P-Valué * 0.001

llypofhcsis:
HO-Thereis no re latió nship between tree Ime distante and elephant movement (in to 

from PA)

Hl"There is• relation between tree line dislance and elephant movement (in to PA)

P=0.000 which is less than 0.05 
So lio shoukl he rojeeled 
So HI is accepted

There is • relationship between Distance and Out PA. at 95% confidence level.

Q oneout from ltM PA 

■  0 9tt% «9 49

f ro m  the  fca c t  fo e e  o e t o f  ih c  P A

*



Gane m (o (lie PA
□ 0 9

□ 50 9914%

9 49
21%

CIO o BO 49r: v> <y.j 
n - too

H g u r r l  2. Percettlage o f bre ached  m ic b iH in  lo ihe (tis la n cr lo Ihc Irc c  lu ir  fr<»m 

llie  feace-goae in lo P A .

When ihe elephants iry lo go oul from ihe PA. most of limes ihey choose points whiclt 
has over lOOm disunces between inside iree line and electric fence. That percentaje 
wms 63%. When ihe disunce between inside iree line and electric fence is less than 
9m. Ihen the damage was I 5%. Bul when the> commg ni lo llie PA. ihere were 44% 
of limes Ihey choose pomis wiih distante between inside uee line lo lente more (han 

100.when the in side iree line loeated less iban Om time mcreased II lo 21%

4.7 DAMAGE CAUSED TO i IIK ( AIILE. 

Tabtc: 10 Datuagc ca e  sed lo  Ihc cable.

In  lo l*A O u l
i

l o P A
*■ " - i 

1

N o  o f  cables 1 2 i 2 i

(to m a se

N o  o f  c trp k a a ts

1 16 4 6 [2 0 S 2

2 a . . 2 6
i :

\

3  WM - i » 1 ! t
1«

l i

13



4.7.1 Dítmngc causee) by bul! ctephnnr io ihe cable.

When ihe single elcpHaní breached mu from ihe PA ihey mosily damage a single 

cable. Onty uvo limes ihey dnmngcd «II three ceibsils. When gune oiit of ihe l’A mosi 

of thc time (bey broke single cable.

4.7.2 Damage ctiused by two elepinmt 10 the cable.

Mosí of times ihey damage all cables when ibey are goiug oul of lite PA. Wltcn ihey 
cante in tbey use (he same way.

4.8 MAÍNTENANCE COSTS OP ELECTRIC PRNCR TO SEVENACAEA
SÜC AH CO-OPERATI ON.

Numbersof permanent lubours fbroneyear 
Numbcr of doys.
For one doy.
Total

^03
-540
°  Rs.275.44 

°Rs. 446212.80

Numbcr oí*mínimum post foryear

Cosí for one pesú
Cosí fbr post (br one year.
Total cosí of maintenanee for eléctrica) Tcnee in

One year

20
o Rs.475 

lis. 0500

~ Ite 455712.8

*
Títere were no estimated documente for
End of the rainy season tbe Sugar Company was eleajod the gmsscs in boib 
slde oftbe elearic fenoc by usíng o one



4,9 INCOME LOSS TO THE KAttMEItS.

Tablc: 10 Ineome toss to thc furmcrs.

In the month of September diere wa$ máximum eíTeci ihe fanmers ineome, in ihüt 
month (he clephoni damage was very high beeause elcphams ha ve gonc out lo ihc PA 
17 Ümes, out of that 7 limes ivvo elcphams ha ve gene ota from thc PA. In thc end of 
October there werc no well-gmvvn sugar cañe and siso home garden wcre gmwn and 
elephant started damage that with üte beginnlng of Novcmbcr.

Aceording lo above table» inosi of limes elephant damage segar caite. ‘lite zm of 
damage ivas Rs.1120800,00. And atas* iltey d;mn'£ «vvít'tttwi and mher casto ^,'T- 
They aíso damage to tvvo houses* Tola8 damage to emps and (muse 
R$ls 182,652.00



Figure: 13 Damagcd bousr.

f ig u r e :  14. Ito n ia g rtl m o m u i  l r i v '
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CHAPTKK5

5 0I8CUSSI0N.
The srudy was conducted to evalúale the eCTiciency of ihe electríc fence in Uda 
waiawe natío nal Park. The study ivas carried ouf in bctween 05* of September to 10* 
of Deccmbcr.

During the srudy period there were ninety-two üeld vísíts. lite  íicld visits stnried on 
the 05* of September 2002 weni on to 10>b of Oeoember 2002. In the month of 
September and October, there vvere máximum numbers of breachcd points in the 
electríc fence. In ñrst fcw dnys of Novcmber there were fe\v numbers of breachcd 
points in the fence.

Elephants who broken the fence were tdeniifted froto there foot: print measurements. 
Á panera ivas identifted for the elephants ihat broke the fence most of the times. 
There was one etephaní thatbroke the fence otoñe (front foot perimcter-54,f buck foot 
perimerer- 4$’). And hvo elephants who were iogeiher in breaking (FFP-55\ BFP-49 
and FFP-$9\ BFP-5f). Iri addítions there were few occasions another unknown 
elcphaoibroke the fence.

The stuify aimed to lócate the points atong the fence where the fence where bneaking 
íakes place» and idevtitty the cause in each case, tn (he fo t  weck of the srudy period 
(in month of September)» (he elephants liad damaged the fence ¡n bctween (he g-9 km 
gap-
At end of the fo t week of this month fanners hanested silgar cañe in ihat arca and 
altor that the breached paneras appearod hdween 14-17 km meas of ihe fence in arder 
to reach the sugar cañe plantarios** tn (he end o f (be 15íh of Xovember the farmm 
harvesied the aÜ sugar cañe and ihem afier Use deptanfs emered in bemeen te 
13* km arcas. That vm  in tbose periodo was futty com ed wiih the eash erope. 
Bccausc of that ctephanfc enterad to (hese arcas and damage the crup,

The rainfall bogan on the 3 a of Scptcmhar and u tmreased tn Deccmbcr, Usuatty» 
when ii starfs mirring» ctephmií; ceas© m atiaefc tieme gardem* dnce ihe feed mrU



gcfttng abundan! within the park. Though the minfall inore ased (he $4% 48’ elephant 
conlinually damage ihe home garden and ihu immniure silgar cañe. While lite rain 
«tarted the btenched times of ihe tvvo elcphants (FPP-55’, BFP-49 and FPP-59\ ITFP- 
51’) decreased. In the month of Nowtnber and Dcccwber no damaged ivas done by 
ihose iwo elcphants, stnce there vvas enough food avatJable tn side the PA, bul ihe54\ 
48’ elcphants erop raiding had not siopped, In betvveen 15-16km gaps, in the culíivaíe 
land, the single elephant (íront foot perimeter FFP-S4 inches, back foot pcrimcíer 
BFP-48inche$) was injured by a tarp gun. The injured elephant used the same path to 
enter the home gardens in previous tvvo níghts. Bccnusc of ihe b\juryt there was no 
dama ge for ten days of period, In ihe monih of Sepiembcr iwo elcphants causee! most 
of the damaged. In other months most of times the fcnce was broken by 54*, 48* 
elephant.

In the ñrst Ivvo-monlh of the study jjeriud the elcphants ntostly damage, in betvveen 
13-ldkm. In tíie monih of September, etephnnis mostly dama ge in betvveen 13 - 14 

km gaps. Bul they never broke in behveen 9-12 and 17-20 km gaps. In the month of 
Oetober in most of the occaston the elcphants ha ve damaged in betvveen 14-15km 

gaps and ¡n the month of November they hnve mostly damaged in betvveen 15-16 km 

gaps. In the month of Dcccmber they ha ve mostly damaged in behveen 10-Ilkm 

jpps, hgeause in Ihcsc period the peopte have cnlinrated home gardens in (hese arca. 

In most oceasions the elcphants have damaged to 16-17 km gaps. In the arca behveen,

the tree Une to inside PA from the eleetrie fence» the mean distance «vas 25-50 m and*

to ouí side*eulíivaíed land, Over lOOm and títere are no actual tree Une oui side 
gprdens to provide eover. In lite arta of 16*17 km the avtroge gap beiween Iwo 
seiüements vvos about SOOm. tn ihose places the elephanis ceuld have easiiy gone to 
the sugnr cañe bceause were no real barrier exilsts for the entrence» And atso tn most 
oceasions etephanB breaehed neatr ‘"Hatetrahi Ara* bridge Tltey have damaged ihis 
place slxtetn times during ihe study perimf lit sonto oceasions the ckphants havt 
gonc through íhc “Habaralu Ara* bridge, In ihat arca Ihrre vvas no Electric fense» The 
estíle ownere ha ve broken the ¡Tense to leí the catite in to the PA* tn few oeeastons the 
elcphants use same break path to go oui from the PA and to nerum. Hñ tn m w  
occasicms ihoyhave used mss> path lo eider the PA and thai path %sz& vwy cióse to the 
one orjwo decirte fcnce post mar to previous break pemi tn the etectrie fenee

n



Áccordíng to table 4.4 when the etephants were goíng out: of the PA, they mostly used 
pobts which has over six meter disiance beiween inside trae Une and the elecíric 
fenee. If íhc trae tiñe was vtry cióse to the eíectríc fence (less íhan 10m)t then in 
fower occasions they have damaged the etectric fence. When the etephants were going 
tn to the PA m most occasions they used the points» which have over lOOm dislances 
bctween inside íorest line to etectric fence. in 8- 9 and 17-19 km gnps the inside tree 
Une to the fence was less íhan XOm, and there were no damage to etectric fence in Chat 
aneas in the study period. In most occasions the etephants have broken the etectric 
fence when there were no out side forest tiñe or settlement

When the etephants have damage the etectric fence the» $4', 48* etephant and the two 
etephants (PFP-55’, BFP-49 and FFP~59\ BEP-51*) always damage the cables» they 
never damaged íhe posta. When two etephants (FFP-55’, BFP-49 and FFP-59\ BPP- 
51*) have gone in or out from the PA, most: of times they have damaged ati: cables. 
Bul the single etephant ($4*4g?) most of the times break single cable to go in or out of 
the PA. When two etephants damage the fence, by the use of the footprints» it could 
be identifíed easily ihat they have broken the fence by using of there back side. 
Because ncar to fence tf there were any footprint there» it couíd be identiñed that they 
have come out o f PA back to back; The two occasion etephants have broken two pos! 
and in, boíh these cases» the fóot jmxt measurcment was 59*$I\ It suggests that that it

> 'S = = r

could be one of the two elephants» bul since they are not knovvn (o break post» it can 
be a new etephant

in one occasion in íhe month of Septcmber, (he single ctepha* * (44*4JF]i tod damaged 
over 1PÍ? ptswh ht m t n*ght ín betwem 1 & km a and a garden

¿ in severa! oecasiens. The dephani has damaged ibis bous?» the first 
tinre ti. carne out of the park alter byury The etephant was trúured near ttús hottse and 
according lo the feotprinís ii was the same eteph&ni Chai has got teyured that has 
aitseked íhe house, That ehphani has damaged that fcouse hvice» bul in boíh occasion* 
there were no seítlers in side the housc.

In the begmmng ofSeptember the dephants have broken in berreen 7-8 km gpps. But 
in that arca human dismrbaneo; w erevay h*sh> Scvm gsis sugar paire! tractor abo 
go up and down aiong chis arca, because o f tdgh dlüiirbinccs fiom íhe (armen*
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cíephants have changad íhctr breaching path from 7*8 to 14~l6km gpps. In between
15-16 km the farmer disturbárteos to the clephanl are very íess compare to oíher arcas.

Accordíng to (lie farmers in the vieinity the clephants had damagcd the fence in 
between S.30 to 8.30 pm, Bul if thc new clcphant had damagcd to thc fence, that had 
occurred aflcr 8.30pm, The farmers in most occasions faüed to teU actual breached 
time. Although farmers said that thc breaking túne is bctwccn 5.30-8.30pm, not a 
single of the 25-night ftcld visits at; that tíme uncounted a break during the study

When coming in to the PA the clephants enter bctwccn 5.30-6.30am* But in this 
occasion the farmers also íailed to gave actual tíme. Bccause of this reason there are 
no correa data dbout breaking tíme.

When tvvo clephants (FFP-55’, BFP-49 and FFP-59’, BFP«5r) go out Snm the PA, 
normally they stny two days in the sugar cañe. When the clephants try to break the 
fence» if there were big dishtrbances from the farmers, then they chango the path and 
break somewhere clise cióse by,

The farmers who Uves «car thc clectric fence in some occasions never know that 
clephants heve gone Ihrough their garden% but some farmers most of days guard (he 
olee trie fence in most of the monihs. The farmers normally btrm fire pots near the 
clectric fence. If the clephants wcre cióse to (he fence in Che evemng then the íármers 
tire (he crackers and make noise to proíed the clcctric fence írom Che clephants.

Ih this arca there are some farmers assocUtíon. in (hese associariom they do some 
work to minintíre HBC. Aceordmg to their rutes rwo membevs in the soeiety should 
help (he Sevmgala guarda to proteo! ti» etectríe fence from the clephants. But (hese 
mefhods were not dftetant, since two farmers do not come every day to this work.

During Che estúnatlon o f thc damage the farmers alwayt tried lo ovtm tim üo tbetr 
¿amago* they never revealcd real ¿amaga, In some occasion eren if the buíTato 
¿amaga the sugar cañe, they said that dephants did the ¿amage*
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In dry doys Cheto werc «o clephants foot prints* and somc oceastotts elephant have 
choscn Che same path to breached out or in lo FA. Then Chat tíme ihere were some 
possibílities (o unideníificd Che pníh*

Mosí of dmcSj íwo elcphnnts (Range and Rombo) hover Che clectric fence, especial))' 
in the dry seoson. The srnaU síaUs owners íhrovv foods to clephants ro keep thcm cióse 
1 0  íheir stolls, bccnuse ihen they couJd sell theér goods to visitors when they stop ro 
see etephants* Thb may cause the elephonts not too ofraid of the clectric fcnce any 
more.

With beginning of the roiny scason the farmers grow the cash crops in front of their 
gnrdens, becaase of Che «educed dislance, elephonts atwoys try to cnter these gardens 
to get foods and os o resuli of Chat they ha ve broken fence neor these gardens,

Ih cvery wcek* three in the Setvanogpla sugor coopcnuion mointoin, the el ectrie fence. 
Every bieatdng points of Che fence is rcncwed m each day by single labour. With the 
beginning of (he roiny period Che vvorkers of Che Sevanagala Company cut Che grasa 
near to Che clectric fence.

Maintenanee of Che clectric fence is doing cvery day in betwcen 3~$*pm. Á labour 
searchw Che braked point of Che fence and tf fhere are any break points (hen Chat 
vvould ecnstruc!. Every day Chis is handling befóte potver is switch on. The m&timu¡n 
vottage of (he fence isllV  and Che 1.5Á Che power generaíed by the two Sewanagala 
checkpoints, The power generated wifli Che hetp o f the two sotar patela and ¡its stored 
in the two harteries, However, no one monitor Chis siored ckcíric power beforc ií ts 
¿ven to the clectric fence. The power is ¿ven to the fence m berreen d.OOpnv 
t>.00amJhe currad: is net supptying confinnously- 1! is breaMog cvcry 3 secoods» The 
migar cooperatkm Exes batterks c ra y  two years,

Maintains of che fence was very b»d i» Che «ainy season» The grases nomulty grow 
over cables and ftitó w& canst íhe disdarge of the báffcsy» The maJafteiignce cosí fe 
nonnatty gping ovar Ri*S132?J0 m h  The pote forwire ahotiJd add & t 
DWLC ¿ves emckers ro the ík m m  to prosees íhdr tand from crop raiding by Che 
elephonts and chis was not coMinuously WQfftdos» T h ^  are oever patroitng die
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eleclric fencc oí túghis* If íbcre w a t awy elephants ¡n (he sug&rcane they chase (han 
i» ihc moming, bul íhaí vvouJd not happened regularty.
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C B A P T 1R 6

6 CONCLUSION*
tn ihe srudy arca thcre xvcre three tdenitfted clephnnts damoging Che fcncc. Out of 
Ihcm íhcrc is one solitary clephant that damnge the fencc. That clephant is ¡dcniifsed 

by íoel print perimetcrs which are front foot pcrimcter-54,J back foot perimetcr- 48 \  
The olhcr two elephnnls damage to ihe fencc in together. Their foot priitf perimetcrs 

are: F£P-5$\ BFP-49 máWP~$9\ BFP-51\

tn most oceasions (he etcphants damage to the fence in betwecn 14* 17km gaps. In 
those amas (here ore no power supptics in houses os a resulí of that aflcr 7.30.pm thcre 
are no any Üghís tn ihose arcas, Átso farmers in those amas are not trying hord to 
proteeting (he eleetric ícnce In front of ihcm and abo sugar cañe patrol not going on 
regularty in ihose amas, Thcre are plcnty of gaps beívvecn two houses, Thcre for 
elephants can casity enter to (he cultivated tand.

Tlie curren! suppty to ihe fence is not moaitoring by Scv'anagato Sugar Co*operation 
or PWLC. The curren! is suppíy to the fens wiih ihe help of rwo batterics, The normal 
averege supplies is I2V and 1.5 A and ií is roay not «ffect ío clcphanís. The damagiog 
embaís are no! reaf^xed m nights, because of íhat *f damage occurred tn any places ín 
ihe fcnce ihen ihe power \yas diseharge immediaíely and that cause ihe power faifctre 
in hall fcnce* in night mafíix fence wcir helps ihe mercase of egkíency of Che elceirie 
fcnce, Aeeordlng to resulte out of 92 days ihcm was 83 Weachcd times in Che fcnce, 
Sevanapta Sugar Co-operation spends fe46121Z80 for mora l ori ng the eleetric 
fcnce, fo r three montos they spends f e  38434^40 and their income test ms

Though thcre are soy foods «mide Ihe PA, the one ctep to t dasnap tote fcnce and 
enter lo (he eulrlvated tend, If in the do7 period tf  (hose ctepbanís need water ihey

Udawatewo fcnce may hoíd back the herds üom ihe rctehing ihe cuítivarion £n that 
since it is efteetive» bul is not: M y  d ik k n t hecause once one ttephsnt gef «sed m 
bre&king diere & no way to *top i  frem censianey* $o i  ts cont ainer pm tm  of 
breahin&and meoding
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The matntammg €05deocy is noi sufOcieot, especiaUy vvhen ¡t comes to (he potver 
supply aod íhc repairíng, Abo (he authoríues are no* cooceroed about (he other factor* 
thaí mJghthclp to prevont breaktng.

Reco mm cndati o n

lacreas ing íhc moniioring cUicíency.

Electric cunto I supply to (he setilcmenis alortg (he park boundary, where still (here is 
no dcetric curren!.
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Appertdix 1
Date:
Date fence was broken:
Time:.............. ........
L o c a iic m ............
Elephant movement:........

i  intoFA - 0 1

4 »tu O uíofPA -02
No of elephants:... 
Distante beiween:

Fence to tice lino inside the PA :
Fence to tree Une outside the P A:
Closet cutiivated iand:
Tomainroad:... 

Dama ge causes to fence; 
No of posú 

Oí 
02 
03

^  No of were:
Oí

Eteph&n!
03

priní
Freni:

01
02.» 4 4 4 O O 0 * « l » t > «

03
Üack

01
0£

fe o *> v*oO



Apjrendix II
♦  *  •  •  *

Lowüon:.......................
Type o.f cnap domugc.............

1-Matura sugnr 
l-lmaturc sug&r. 
3-Ccmmt
4-Barujrv).
5-Cash crops.

Quantíty of damagc



Appcndíx III

Regrcssíon

I7i$ regression equmioa ís 
y o  4,73+0*0373 x
Predi cror Cocí StDev T P
Consumí 4734 1,494 347 0.007
x 0,03732 0,06890 0.54 0.597
S °  4,604 R -S q °2 .m  R-$q(adj) °  0,0%

Souree OF $$ M$ F P 
Rcgression l  6.22 6.22 0,29 0.597
Residual Error 1,4 296.78 21.20
Total 15 303.00

Regresaian Plot
A S *  ♦  i ?  ' %
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Appendix IV
€ht*$quarc Test

Rom?: Distante Coturnos: Out PA
1 2 3 Alt

í 5 4 i 10% S 22 4 31
3 7 8 1 16
4 29 4 28 61
AJI 46 38 34 118

Chr-Square °  47.351, OF °  6, P-Value °  0.000

A ppendix V

ChMkj u»re Test

Rovvs: Justante Coturnos: In to PA
1 2 3 AH

1 9 1 8 24
2 9 M 4 30
3 6 5 2 13
4 15 6 25 46
AJI 39 35 39 113

Chi-Square c  72J5% DF « $  P-Vatue ~ 0.001

n
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