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Helping understand and manage interactions between people and Asian elephantsin a

contested landscape of Hassan, Karnataka
Executive summary

Overlap and close contact of elephants and humass&en accompanied by an extensive loss of
property and life for both protagonists, especialtyoss the densely-peopled elephant ranges of Asia
Our study was carried out in the Alur, Sakleshjd 8omawarpet taluks administered under Hassan
and Madikeri forest divisions of Karnataka statesauthern India, an area that has been the focus of
negative interactions between elephants and hunidres.landscape here is dominated by coffee
plantations interspersed with forest fragments,dgafields, and monoculture plantations such as
Acacia andEucalyptus In this study, we monitored 85 villages, homeatwout 35,000 people
dependent on plantations and agriculture, which adse used by nearly 30 elephants. Elephant
locations, and incidents of crop damage, as wetliasan casualties were monitored on a daily basis
and through informant networks between March 20ibFebruary 2016. Elephant's use of mosaic of
habitats varied between day and nightime. Foreshamts and monoculture plantations such as teak,
Eucalyptus, and Acacia are important as refugesligphants and at night, agriculture habitat was
used more frequently while moving between refugesarleading to high incidents of crop damage.
GPS locations of elephants and conflict incideneyenrecorded along with habitat variables.190
incidents of crop damage were recorded throughwuyear, of which, damage to paddy was highest,
especially during the harvest season (October wedber), followed by banana during the January-
February period. Crop damage incidents by elephdating the present study were lower as
compared to the incidents reported in the ForeglaDment records between 2000 - 2009 during pre-

capture and removal of elephants carried out i1201

Data on human fatalities in encounters with elephavere obtained from the state Forest
Department records and each incident was investigtd understand the circumstances of these
incidents. Between 2010 and 2016, 30 human deaths reported, which instilled a sense of fear and
anger amongst local communities towards eleph&nteajority of human deaths occurred on roads
during the early morning (6 - 10 AM) and eveninguf®(4 - 6 PM ), usually when people were
walking between home and work. People aged betwl®en 60 years seemed more vulnerable to
direct encounters with elephants compared withathgr age class. An analysis of the circumstances
of these deaths revealed that a majority of theourwed due to a lack of knowledge about elephant
presence, and poor safety at work or at home. Quhia study, we have established the nucleus of an
Elephant Information Network with 178 informantstlwiwhom we exchanged information about
elephant presence in the region. During our stuahiod, we received 203 calls from people across 45
villages, of which 61%conveyed information on elaphlocations, 29% reported crop damage by

elephants, and 10% enquired about the whereabbatsphants.



Our results suggest both a need and an opportiniigst early intimation systems to notify
people about elephant presence, not only usingoeene detect elephant presence, but also by
involving local communities, as a way of reduciigkrto humans interactions with elephants and
protection of crops. Doing this, we believe, catphgs distinguish situations where elevated risks
may be tied to specific locations (problem locasiprirom risks that may be associated with specific
elephants (problem animals). This understandinghef circumstances of conflict, along with an
understanding of the needs of people and eleplvatiés landscape, can promote safer coexistence,
which appears to be the most important managemesailt fgr this region, given that all previous
efforts to remove elephants from this landscape nmatybe appropriate keeping moral and ethical
concerns in conservation of elephants and to aelsegtainable human-elephant conflict resolution

in the long run.

Suggested citation: Krishnan, V and Kumar, M. A. 2017. Helping undargel and manage
interactions between people and Asian elephandsciontested landscape of Hassan, Karnataka. final
report to Karnataka Forest Department. Nature Geaten Foundation, Mysore



I ntroduction

Increasing anthropogenic pressures on elephantatgbas well as the close proximity of farm
lands/plantations with elephant habitats, havetedeapportunities for greater contact between peopl
and elephants, often leading to loss of life orhtsitles, besides damage to crops and propertynGive
that elephants in India range widely outside ptetcareas into regions of high human density
(Leimgruberet al. 2003; Madhusudaet al. 2015), human-elephant interactions poses a clyslaot
only for local communities, but also to governmagéncies, and conservation organizations. Chronic
or acute conflict frequently leads to responsegyirgnfrom chasing elephants, translocation and
capture, to retaliatory persecution, but theseamrsps rarely resolve conflicts sustainably, empower
communities to reduce human and material lossekelgrin the conservation of elephants. Despite
continuing efforts, in areas where elephants ummldy overlap with human dwelling and
agriculture, locally appropriate and sustainableflodd mitigation measures that enable safer human-
elephant coexistence have remained elusive. Sabtairresolution of human-elephant conflict is
pivoted on a range of ecological, socio-econommstitutional and technical factors (Fernaretaal.
2008; Grahanet al. 2010). Hence, identifying locally appropriate measuthat are practical and
participatory would further sustainable and effextmanagement mechanisms to deal with human-—
elephant conflict.

In India, there is a large human population thad inside or on the fringes of forests on
which they are dependent for livelihood (Banerjed &adhurima 2013). Beyond India too, Asian
elephant habitats are under threat from expandi@agiculture lands and developmental activities
which have resulted in fragmentation of forestsirfigruberet al. 2003; Blake and Hedges 2004).
These fragmented habitats too are under extensgimes of anthropogenic pressures (e.g., livestock
grazing, fuel wood gathering) that compromise tladiility to sustain elephants. Pocketed elephant
populations with reduced access to resources lagelteen pushed out of their natural habitats into
adjoining human-modified habitats, leading to isEnhuman-elephant conflicts (Desai 1991,
Madhusudan 2003). Complicating matters furthehésghenomenal ability of elephants themselves to
learn and adapt to changes taking place withim tiagiges, which has also contributed to an increase
in overlap and interactions between people andhel#s. Thus, conflicts between people and
elephants in India result in around 400 people Hi@ elephants losing their lives annually, besides
intense damages to crops in India (Rangarejaat 2010). Hence, reducing conflicts between people
and elephants are a high priority, especially iepkant ranges that lie within human-dominated
production landscapes.

It is known that the availability of food, watemd cover determine elephant distribution and
their use of habitat mosaics in altered landsc@Bemandcet al 2005). In fragmented landscapes,
remnant forest patches and habitats with tree coweld provide important resources and serve as
refugia for many wildlife species including elepteanutside Protected Areas (Mudappa and Raman,
2007; Grahamet al 2009; Balet al 2011).Thus, in such habitats, information on letem



distribution, use of habitats and interactions witimans is crucial to elevate the prospects of safe
coexistence in areas that currently witness sesamnéict.

Meanwhile, a range of preventive measures sudbrees and elephant proof trenches have
been used to mitigate conflict, and their resuditspest, are mixed in managing human-elephant
conflict. As currently implemented, reactive mea&susuch as translocation, capture or elephant
drives too have rarely yielded sustainable redactd conflict (Fernandcet al. 2012). Often,
measures such as captures are undertaken in theffatense public pressure, despite the experienc
and knowledge of managers and scientists suggesigngnsatisfactory nature of these interventions.
On the other hand, experience also suggests thmafutbasite-specific understanding of human-
elephant relationships can yield pro-active measutteat are locally appropriate, and more
importantly, enable the active involvement of stakders, an aspect often overlooked in the
management of human-elephant conflict.

The villages of the Alur-Yeslur-Kodlipet region Karnataka have witnessed high levels of
human-elephant conflict over the last two decadesg to the presence of 25 elephants in the region
(Appayya and Desai 2007;Srinivasaiah and Sinha 2®&ch intense conflict between people and
elephants in an area with negligible natural hébitarced a task force constituted by the High €our
of Karnataka to recommend removal of elephants floenregionafter closing two possible routes
through which re-colonisation could occur. Although elephants were captured in 2013-2014 in
order to mitigate conflict, the key conditionalitsid down by the task force—of closing re-
colonization routes before capture—was not implaaeknl herefore, even after one of the large-scale
captures of elephants in India, the area has beenlonised by elephants and frequent crop damage
and human deaths continue to occur in the landsagitie two deaths occurring in the year 2016.
Hence, given that overlap between elephants anplgp@ppears inevitable in the short-term, there is
both opportunity and need to understand human-algptelationships and identify locally suitable
and sustainable measures that would help proméae maman—elephant coexistence in this region.

In this report, we focus on understanding elephdiatribution and habitat use in this
landscape mosaic, investigating spatial and tenhpigstaibution of conflict incidents while assesgin
the value and opportunity of building an elepharforimation network with local community and
stakeholders as a possible option to deal with imieb@phant conflict in the study region. This study

was carried out between March 2015 and Februarg 201

» Assess distribution and habitat use of elephantéragmented habitats of Hassan and
Madikeri Divisions, specifically, in the forest mas of Alur, Yeslur, Sakaleshpur, and
Somwarpet

» Investigate spatial and temporal patterns of hugiaphant conflict in the above landscapes

» Examine circumstances leading to each human fatalihe area due to elephants



» Evaluate development of participatory elephantrimfation network with the involvement of

local community

Study Area

The southern Indian State of Karnataka, which s#ets the Western and Eastern Ghats, presently
harbours about 5,300-6,200 wild elephants overaa af 14,500 sq. km, which is about one-fifth of
the elephant population of the country (KETF 20I2)e region bounded by the Hassan and Madikeri
divisions of the Karnataka Western Ghats largeljnmoses of coffee plantations and paddy fields
with forest fragments ranging from 150 — 300 hexgan size. The study area chosen was a set of 85
villages located in the Alur, Sakleshpur and SonpearTaluk, covering an area about 207°km
(Figure 1). The study region is home to nearlytyhelephants and about 35,000 people dependent on
coffee plantations and agriculture for their linelods. The area is dominated by coffee plantaiions
the upslope areas, with paddy grown in the valldjsst of the coffee is owned by small growers
(less than 10 ha) who also cultivate paddy sealgobatween October and January (Anonymous
2016). However, there are also a few big nationdl multinational companies such as Tata Coffee
Limited and Indian Build Corporation (IBC) own celf plantations. There are several forest
fragments, monoculture plantations dominated Amacia teak, andEucalyptus and also a few
abandoned coffee plantations in the study regi¢eptants in the region invariably forage or move
through plantations and subsistence agriculturéwinevitably results in high incidence of contiic
(Appayya and Desai 2007). Physical barriers sucklastric fences and trenches have also been
widely deployed to protect crops and coffee plaotet With elephants often being present on either

side of these barriers, crop damage and threatrt@h life remain important concerns in the region.
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Figure 1: Map showing monitoring villages in foordst ranges of Alur-Kodlipet region

Study design and Methods
Tracking and distribution of elephants
Daily tracking of elephants was carried out throdglect observations or indirect signs such as dung
tracks and feeding signs. We have also used intiwmdrom the informants who are distributed
across villages to locate elephant presence arftiatatcurrence in the study region. Informatiom o
age-sex composition, herd size, habitat type, namthe place or village and GPS locations of
elephants on regular intervals along movement pats systematically recorded. Identification of
elephants carried out on as many individuals asiplesusing physical markings such as ear shape,
persistent lumps, cuts on tail or ears, degre@ofading etc. Mapping and digitizing of villagasd
extent of habitats was carried out using a comhmnabf Survey of India topographic sheets and
Google Earth maps, verifying with GPS locationdemibed during the field work. We have stratified
the study area into six major habitat categorieBiding coffee, monoculture refuges such as Acacia,
teak, Eucalyptusand abandoned coffee plantation which are mone tif§ayears, agriculture (paddy,
maize, ginger etc ), backwater area of Hemavagirvedr, and other (townships, residential clustdrs
villages, and roads).

We have used all GPS locations to map distributbrelephants in villages in the study
region. However, for most days, multiple GPS |awagi were obtained while recording locations of

elephant herds. As locations taken in close prayimiay not be independent, for all analyses, we
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used a randomisation procedure to select only ageadd one night GPS location for each 24-hour
period. These data were used to estimate percentagef habitats by elephants during the day and
night time. The frequency of elephant locationghia six main habitat strata (coffee, monoculture

refuge, natural vegetation, backwater, and othex)ewcompared to an expectation based on the
proportion of area under these habitats in theystegion.

The study region receives both the southwest amwtheast monsoons, between June and
November every year. Hence, the year was dividéd tivo main seasons: dry and wet. The dry
season lasts from December to May and wet seasams dpetween June to November. To study
seasonal variation in elephant distribution and eiseabitats, we used the frequency (percent) of

elephant locations in each habitat type, in eaab@e

Investigating spatial and temporal patterns of haredephant conflict incidents:

Incidences of crop and property damages by elephaste recorded by visiting the damage site
whenever damage was noticed during daily trackingeported by informants in the study region.
Efforts were made to identify herds/groups and siaeolved in crop damage incidents by visiting
damaged farms at night and seeking information ffarmers/coffee planters. Details about each
incident of damage was then entered in a confécbrd form containing the information on date,
time, GPS location, nature and type of crops dadhagame of the place and land owner's name,
perceived costs etc. We defined a damage incidetitdoowner of the land and recorded instances of
damage to one or more than one type of damageierped by a single farmer in his/her property.
The perceived loss was also noted based on thexates indicated by each farmer/planter who
incurred the loss for each conflict incident. Wednaxamined the distribution of damages in relation
to number of villages and type of habitat to idigntionflict prone areas. We have analysed temporal
distribution of damages across months to identitycal time periods in a year.

We also compared current levels of conflict to kldé data on the distribution and intensity
of conflict in the same region. From earlier woB{gin 2010 and KETF 2012), data pertaining to the
number of compensation claims filed in a givenagh were available. These data were available
systematically between 2000 and 2009 for most af study villages in Alur, Arkalgud and
Sakleshpur taluks, but available only sporadicédly a few villages in Somavarpet taluk between
2010 and 2012. To enable a comparison between tfataeand the primary data we gathered, a few
assumptions are necessary. First, we assume teadat on compensation claims filed with the
Forest Department accurately index conflict inciddrom that period, and that there was no over- or
under-reporting. Second, we assume that our pridatg on conflict incidents gathered from 2015-
16 also accurately indexes conflict incidents ia thilages we surveyed, without over- or under-
reporting. In order to permit comparison acroskg#és and taluks, we standardised conflict incglent

per year and per unit area of the village.



Examining human fatalities due to elephants:

Incidences of human deaths due to elephants whiichrieed during five years between 2010-16were
collected from Forest Department records of theskliasind Kodagu divisions. Name, age and sex of
the victim, GPS location of the incident, habitgte, time and place of incident were noted through
field survey. Time of death occurrence was divided two-hour intervals of 12 classes to estimate
peak hours of human fatal occurrence in relatiotinie of the day. We have categorised age of the
deceased into six age classes of 10-year inteinellsding < 20 years, 21 - 30, 31 - 40, 41 - 5051
60,> 60 years. Vulnerability of age class of pedpldatal encounters with elephants for Hassan
district alone was calculated by comparing proportf observed fatalities with proportion of people
in each age-class category. Reasons for humaritiegddy elephants were estimated by requesting
family members, neighbours, and friends to desceibeumstances of fatal incidents in respective
incident locality. Circumstances of each incideraswthen categorized based on the nature of
occurrence into six major categories such as efgphi@sence unknown, lack of safety at home or
work place which primarily includes reasons suchlaak of in-house toilet facilities and safety
measures at workplace, elephant drive (while dgvatephants away from plantations/agriculture
fields), inebriated, ignored warning of elephanésance, and unknown. These categories are not
mutually exclusive as occurrence of fatal incidemay involve more than one reason. Such
information is vital for developing appropriate rhacisms to prevent human fatalities due to

elephants in future.

Developing participatory elephant information netiwo

This study began with several informal and formaletings with the local communities on some of
the key issues and concerns with respect to theahwgtephant conflict situation. These meetings
were attended by farmers, coffee planters and werkem estates. These interactions helped in
building an informant network with exchange of inf@ation about elephant presence and conflict
occurrence between the research team and thedogahunities and ground staff of the state forest
department..Information exchanged was verified myrilaily monitoring of elephants. Details of
information shared by people over phone were syieaily recorded in a daily call log register
during the study period. The call log containedoinfation about the date and time, name and
location of the caller, the respective GPS locatinthe villager or elephant location, and the
description of information exchanged. The naturenfifrmation was classified into three categories —
a) Convey: communicating elephant locations to the reseteam b)Report: informing incidents of
conflicts, and cEnquiry: seeking elephant presence location from the resea We analysed the
distribution of calls across months and time of dag to understand patterns and to compare with

incidences of conflicts.



Results
Tracking elephants: Elephant distribution and u$éhe landscape mosaic

We tracked two groups of elephants and individanal®bering a minimum of 30 individuals (average
herd size = 10.88, range 2-20) with 8 Adult mal&sAdult females, 8 Juveniles and 4 young calves
that moved across the fragmented landscape oftilklg segion. Between March 2015 and February
2016, a total of 741elephant locations were obthiriEhough these location distributed in all
monitoring villages but a majority of elephant lboas appear to be clustered within or close tegor
fragments, monoculture refugees and abandonedecpléatations. (Figure 2).
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Figure 2: Distribution of elephant locations (bliecles) in relation to villages in the study regio

Of the total number of locations obtained, a sulife#07 locations (not more than one
daytime and one nighttime location per day per hefuch includes 314 day and 93 night locations
from direct sightings, indirect signs, and conflintidents were used to analyse habitat use by
elephants in relation to the proportion of areailakke in each habitat type. There was a significan
variation in overall use of habitats by elepharstsssessed by these three data gets 8650.7, df
5, P <0.001). Elephants were seen most frequently inauoiture refuges (41.3%, n = 168) and
forest fragments(15%, n = 61) as compared to tha awailable for these habitats together, which
occupies less than 7% of total area in the studiore In contrast, percentage use was found to be
less in coffee (28,7%, n = 117), agriculture (13.3%= 54), backwater (0.5%, n = 2), and others
(1.2%, n = 5) against the available percentagesgective habitats (Figure 3a).
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Figure 3a: Overall use of habitats by elephantegl@tion to the area available in each habitat type

However, elephants differed significantly in these of habitats between day and nighttinge=
223.2, df= 5, P <0.001; Figure 3b). During the day, elephants ddeabitats were similar to overall
patterns with high percentage of locations recordethonoculture refugees (53.2%, n = 167) and
forest fragments (19.4%, n = 61), whereas, at nighitcent use of agriculture (53.8%, n = 50) and
coffee (41.9%, n = 39) was higher than daytime withrecords of elephant locations in forest

fragments at night as compared to the availalifitthese habitats.
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in the study region.
Seasonal use of habitats by elephants

Seasonal difference in the use of habitats by eleshwithin the study region was calculated
separately for the dry (December-May) and wet (JMaeember) seasons (Table 1). Elephants used
coffee and forest fragment more frequently in thesgason (35.3%, 21.4% respectively) than during
the wet season (21.4%, 7.8%, respectively) whilegumonoculture refugeand agriculture more in
the wet (50.5%, 17.7%, respectively) than during thy season (33%, 9.3%, respectively). This
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seasonal variation in use thfese four habitatsontributed to significant overall differencg € 33.9;
df = 5; p <0.001).

Table 1: Frequency of elephant locations during angl wet seasons in various habitats in the

fragmented landscape of the study region

Habitat Dry Wet
Observed Expected Observed Expected
frequency (%) frequency frequency (%) frequency
Monoculture 71 (33) 89 97 (50.5) 79
refuge
Forest 46 (21.4) 32 15 (7.8) 29
fragment
Coffee 76 (35.3) 62 41(21.4) 55
Agriculture 20 (9.3) 28 34 (17.7) 26
Backwater 2 (0.9) 1 0 (0) 1
Other 0 (0) 3 5(2.6) 2

192

Locations ) 215

Human-elephant conflict

Nature of damage

A total of 190 incidents of damage by elephantsewecorded in a period of 12 months (between
March 15 — February 16), Of the total conflict ohents, there were 222 instances of damages (an
incident may involve more than one instance of dgami@ either different crop types or property,
experienced by a person)noticed to crops, plamtatiops such as coffee, banana, areca etc., and
property. Among the damages to agriculture crofs,ir$tances of damages occurred to paddy
followed by 10 instances to maize, and six damdgefinger millet. Among plantation crops, 49
instances of damages to coffee bushes, 47 damagbanana plants within coffee area, three

instances in Areca, and one in coconut. Sevenriostaof property damages by elephants which
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include sprinkler systems, gates, a four wheel clehiand water tank etc. Elephant herds were
involved in more number of damages (n = 152, 80B@ntmales (n = 21, 11%). Identity of

individuals could not be established in the renmajrii 7 conflict incidents (9%)

Spatio-temporal trendsin human-elephant conflict

A total of 4624 compensation claims were filed vitike Forest Department for elephant crop damage
incidents between 2000 and 2009, ranging from 87%b claims per year in 57 villages under four
taluks in the Hassan—Kodlipet region of study afideere were 865 claims filed for the first five yea
period between 2000-04 which increased by 4.3 dloidng the latter half, between 2005-2009 (n =
3759). Taluk-level data indicated both a high aadable level of conflict up to 2009. Levels of
conflict per square kilometer per year observedililages in four taluks in 2016 were consistently
lower than in the 2005-2009 period (Figure 4a)gniicant decline in number of conflict incidents
was evident in Alur and Sakaleshpur taluks. Tempglia most villages that reported high frequency
of conflict incidents per square kilometer per yieatween 2005 and 2009, our data show a significant
decline in conflict extent and intensity (Figure) Athe number of recorded incidents during the study

period between 2015-16 seem to closely reflectlimpidvels in 2002.
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Seasonal distribution of conflict

Conflicts were noticed in all months ranging betwéde- 56 incidents per month with an average of
16 incidents per month. A high percentage of damdg8%, n = 148) were noticed in a six month
period between August - January. However, occugarfcl02 incidents (53.7%) in a three month

period between November and January denotes ttkecpeélict season (5a).
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Figure 5a:Monthly distribution of conflict incidexin the study region
We have carried out further analysis on instarafesrop damage by elephants (n = 222)
occurred to three major crops such as Paddy, ¢adfekbbanana across months (Figure 5b). Damages
to these three occurred throughout the year buifgigntly peaking for paddy during August and
December (n = 91, 92%) and with small peaks fontaléon crops such as banana in January (n = 21,
44.7%) and for coffee in December and January 18,=39%).
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Figure 5b:Monthly distribution of elephant damaggmajor crops in the study region

Human deaths dueto eephants

A total of 30 incidents with an average of fiveigents per year occurred between 2010-16. Incidents

of human fatalities were widely distributed acrtssregion. More men (n = 24) than women (n = 6)

lost their lives in direct encounters with elepisaio pattern observed in occurrence of deathsacro
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months which indicate that encounters with elepharay likely to occur during any day of a month
in a year. However, time of the day seems to imid@eoccurrence of fatal incidents. 63%of fatal
incidents occurred between 6 - 10 AM in the morringrs (n = 11) and 4 - 8 PM (n = 8) during
evening hours denotes sensitive time periods (EBiguwAnd also, 67% of people (n = 20) lost their
lives on roads and trails when they move betweetk wiace and home. Remaining incidents
occurred in coffee (n = 3), agriculture fields () Reserved Forests (n = 1), uncultivated lard (n

1), and within residential premises (n = 1). Platmcident occurrence was not known in two cases .
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Time of the day
Figure 6. Graph showing the distribution of humatalities due to elephants in relation to timehef t
day

Vulnerability of age class of rural population &tdl encounters with elephants

Most people who lost their lives in direct encousteith elephants were between 40 - 60 years of age
(n = 20, 66.7%). However, we have compared onlylremof human fatal incidents due to elephants
for Hassan district alone (n = 23) with expecteelfrencies in relation to proportion of people
distributed across age classes at the district iVe= 13,98,645 people obtained from population
2011 census data of Government of India). The ptmpoof people who lost their lives in the age
category of 40 — 60 was much higher as comparedrad population in the Hassan district. This
reveals that 40—60 age group people are more \allleeto fatal encounters with elephants than other
age groups of people in the district. This age priamgely constitutes the working class population,

where chances of encountering elephants may be(Righre 7).
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in the Hassan district

Circumstances of human deaths due to elephants

A majority of human fatalities were due to lack for information about elephant presence and
safety measures such as lack of in-house toilglities at home and work (71%, Figure 8). Other
reasons such as elephant drive (drive away elepifaoin the fields), ignored early warning of

elephant presence, and inebriated state of a peesatied in remaining fatalities. In two caseshef

total fatal incidents, reasons were not known.

Elephant presence unknown

Lack of safety at work and home

Elephant drive

Ignored warning

Circumstances

Inebriated

Reason unknown

o

2 4 6 8 10 12 14 16 18 20
Frequency

Figure 8: Circumstances of human fatal accideiitts @ephants in the study region

Developing participatory elephant information netiwo

We have developed a network of 178 informants fitBnvillages in the study region who would

inform about elephant presence and conflict inai@ereporting in the monitoring villages. Out of the
85 villages monitored, a total of 202 phone callseweceived from 45 villages ranging between 3-
37 calls per month with an average of 17 callsmenth. Information from the call log shows that

125 calls were about people conveying elephantimts (62%), 59 calls reported incidents of crop
17



damage (29%) and 19 calls were seeking informadioout elephant locations (9%).Nevertheless,
number of calls received from people varied sigatfitly in relation to the time of the day with 53%
of calls were between 6 AM and 10 AM (n = 108, F&AQ).

60

20 III I
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Time of the day

calls
Ny
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Frequency of

Figure 9. Distribution of phone calls received frpeople in relation to time of the day

Discussion

Elephant use of habitat mosaic

In contested landscapes such as Alur-Kodlipet regidgigating human-elephant conflict is one of the
high priority issues for conservation of elephanitside Protected Areas. Understanding the needs of
elephants and people is essential to arrive atiljesgro-active measures to mitigate conflicts and
may be helpful to promote human-elephant coexistendhis landscape. The Alur-Kodlipet region
has been intensively and widely used by breedinglshend males. In a plantation-agriculture
dominated landscape, elephants used remnantsesit flstagments and monoculture refuges such as
acacia andceucalyptis plantations more than other habitats when coreideslative to availability.
However, elephant usage of habitats was also imtle by the time of the day, with greater usage of
monoculture refuges and forest fragments durindihi@yand agriculture and coffee at night. Forest
fragments and monoculture refuges though they septdess than 7% of total landscape, contained
secondary vegetation and tree canopy, could plegyarole for elephants in providing shelter and
forage for elephants but with no water resourcesnduthe day time. We also acknowledge that
elephant use of canopy covered habitats duringdthe may have been influenced by activity of
people in coffee plantations and agriculture field$ night, elephants seem to access water in
agriculture pondspersonal observatiofs palatable crops such as paddy, maize etc., andna
plantations in coffee habitat which resulted inpcamage while moving between areas of cover
(Sukumar 1990). However, in absence of forage hetles areas, elephants may be forced to increase
use other habitats of coffee and agriculture winigty intensify human-elephant conflict in the study

region. On the other hand, elephants used hakitatis as backwater and others including village
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residential areas and roads less frequently, piplaaba strategy to avoid risks involved in opesaar
and pressures from people (Granadbal.2012). Seasonally, availability of tree canopyngl with
secondary vegetation and grass in coffee, foreginfents, and monoculture refuges to be more
important habitats which appeared to provide cofader, and water for elephants (Kunral.
2010; Balet al.2011). Hence, retention and protection of thedst&iz are important for elephants in

the region.

Human-elephant conflict

The study region had experienced episodic remolvalephants as a measure to deal with human-
elephant conflict situation. This operation resdiltem 17 individuals taken into captivity and
remaining few were translocated to distant foredtifats. Incidents of crop damage increased sharply
in the latter half of the 10-year period betwee@®6 2009. post 2005 up to 2009 which forced the
state forest department to initiate elephant cepand removal operation in the year 2013-14. Aystud
by Fernandcet al. (2012) in Sri Lanka has revealed that elephaptuta and translocations have
neither helped in conservation of elephants nanced incidents of conflicts.

Though, the number of conflict incidents seem &oltwer during post elephant capture
period (2015-16), employing such extreme measueesisito be carefully considered in terms of its
impact on long-term viability and, moral and ettiaapects of elephant conservation at large. The
study region had experienced first major capture @moval operation during 1986-87 which had
minimized conflict incidents to low levels for aadmle period and gradually increased to high levels
in 2011 (Appayya and Desai 2007, KETF 2012). Theelonumber of conflict incidents in the
present study is comparable to the number of cepagdies that occurred in 2003. This respite in
reduced incidents of conflicts appears to be a gap as large number of elephants moved from
neighbouring areas into the study region during fihet capture operation in 2013-14. This may
possibly aggravate human-elephant conflict sitmatio future. Besides, capture and removal of
elephants often ignore inter-individual relatiomshamong elephants as these measures are employed
with no prior knowledge on sociality of individualephants in a herd. Secondly, moral and ethical
aspects of constricting free ranging elephants ihinited natural resources and restricted
environments and its impact on physio-social consages of reduced sociality among individual
elephants, poor body condition, and stereotypi@belr of elephants (Pinter-Wollmaat al 2009;
Vanitha et al. 2015) need to be seriously considered. Nevedbgelevhere attempted, proactive
measures such as early warning systems, whichotryeduce encounters between people and
elephants, especially when they include local comitras, have not only reduced frequencies of
conflict but also elevated people’s tolerance tepkants. (Grahanet al. 2011; Kumar and
Raghunathan 2014). Hence, there is an opportuaityeast in the short-time, to adopt pro-active
interventions before conflicts increase to highelsvin near future. Such a step may also help

transforming conflict areas into safe zones forgbeand elephants.
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Incidences of damages were seen in most partudfy siegion but there were few villages
which were highly prone to conflicts than othersrtRer investigation is required to determine spati
and landscape factors and understand elephantbdigin that would influence occurrence of
elephant damages in high conflict prone villagesgldy had experienced most number of damages as
it is grown widely in valleys among coffee plantat in the study region. Majority of crop damage
incidents were caused by herds than males alotfeeistudy area unlike in many other parts where
bulls are involved in high incidents of conflictdgturusinghe and Weerakoon, 2012). In the study
region, when elephant moved out of forest fragmentmonoculture refuges, it is inevitable for them
to move through paddy fields in many places whisulted in high incidence of damages to paddy.
Crop damage by elephants increased during tranditoon wet to dry season where the number of
incidents were high in a six month period betweemgudst and January with a peak between
November and January. Though, damages to threer ncapps in the study region occurred
throughout the year, percentages of elephant dansmepaddy was more during August and
December due to trampling and feeding and alsete@nce for matured crops close to the harvest
period (Sukumar 1990; Nyhes al 2000). Coffee and banana are annual crops amehgagether in
the same area. Elephants are known feed on ripsofeek berries (Badt al. 2011) and palatability of
banana plantations (Webbetral 2011), damages to these plantation crops appdas high during
December and January as compared to other months/@ar. Most of the crop damage incidents
occurred at night (dark hours of the day) whereppewere unaware of elephant incursions into crop
lands. A majority of farmers who would grow paddyiyoonce a year which would last for 4 - 6
months before harvesting the crop. Human-elephantlict resolution is a complex issue which
warrants multiple approaches to mitigate conflicktween people and elephants. A large part of
coffee plantations are protected with power fengbich deflect elephant movements into unfenced
regions of paddy fields, leading to damages toxr&addy is largely owned by marginal farmers and
grown as a seasonal crop lasting for four to sixitm® between August and December, a period of
high incidents of crop damage by elephants. Expartal trials with temporary paddy field power
fences around selected agriculture farms baseda@iut assessment of land-use features which are
managed by local communities may be a possiblegt minimize crop damages by elephants.
Such initiatives over a long-term have been pasitivSri Lanka, benefiting farmers to protect paddy
during cropping season and facilitate elephantsem@nts during non-cropping season (Prithviraj
Fernandopers. comn)ln most places in the study region, farmer's hsuse located far off from
crop lands. People were unsure of elephant inaussitto their crop lands at night though elephants
were known to be present in same region. Duringii@ractions with farming community, people
have expressed the need for in advance intimayistesis that would alert people of elephant entries
into crop lands (Sitati and Walpole 2006; Hedges Ganaryadi 2009). Sitaéit al (2005) identified
early detection of elephants before they enterfatm lands is key to avoid damages to crops. iBhis
because once elephants enter a farm, they causificsigt damage to crops and difficult to drive

them away from cultivated farms. Early detectiod &ommunication about elephants may help
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people to take appropriate safer methods of malkind noises in groups, use of torches to prevent
them entering crop lands (Hedges and Gunaryadi)2088wever, caution must be borne while
implementing such preventive measures to defleghalnts away from one's crop land may pose risk
to other's crops in the vicinity. They need to betifically tested for its efficacy and benefits

farmers by involving local community with prior kwtedge of positive and negative consequences.

Human deaths due to elephants

Loss of life due to elephants has been one of ¢hews conservation issues in the study region.
Incidents of loss of human life due to elephantgeheaused fear and trauma and triggered negative
attitude among local communities, who often engageindesirable reactive  measures against
elephants. These include chasing of elephants umieffs, throwing objects such as stones or fire
brands or thunder flashes, bursting crackers, awdeSmes indulging in retaliatory killing of
elephants which are detrimental to elephants. $eabtive measures, may neither be beneficial to
local people nor helpful for conservation of elepisabesides negatively affecting elephant behaviou
in altered landscapes (Whitehouse and Kerley 2B0%ke et al. 2008; Kumar and Singh 2010). The
gualitative and unquantifiable losses such as huteath, reduced sleep, inability to attend schgol b
children, absenteeism at work due to guarding operty and life, and psycho-social stress may
exceed the costs of material damage commonly adsedciwith human-elephant conflicts
(Madhusudan 2003; Sitadt al. 2012; Baruaet al. 2013).

In the study region, more men than women lost thais in direct encounters with elephants.
Although no seasonal patterns were observed inramwe of human deaths, in terms of diurnal
patterns, early morning and late evening periodsns® be critical for human safety, which is retate
to working hours of the day. A majority of casuadtiwere labourers who work in coffee estates and in
farm lands. Most coffee estates and few agriculfarens were fenced with solar power fences
leaving roads and residential colonies unprotecidds may force elephants to use linear habitats
such as roads, trails and streams to move betweencbvered areas, which people too use to
commute between home and work. In many places,aviknd school children have to use roads and
trails for long distances. Given the lack of viBtgithrough coffee bushes and curvilinear natufre o
roads, locating elephants on roads and trails besasmtremely difficult. This has resulted in high
number of fatal incidents on roads and trails. Hemlcere is an urgent need to provide transport and
street light facilities and removal power fenceséntain key locations would help decrease potentia
risk of people encountering elephants, and alsiitéde free passage for elephants. The age of the
person seems to be critical factor associated fatthlity in direct encounters with elephants. Our
study reveals that a larger fraction of people dgefiveen 40 - 60 years (who constitute the main
working demographic) had lost their lives to elapglahan other age groups. This warrants regular
interactions with people to build awareness anditieation about the criticality of age in direct

encounters with elephants in the region.
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Understanding circumstance of human deaths idatrtacdevelop appropriate human safety
measures and suggest precautionary steps to dwert dncounters with elephants. A majority of
people lost their lives in surprise encounters vatbphants due to reasons such as lack of toilet
facility, transportation, street lights on criticatretches of roads, and no prior intimation about
elephant movements to workers in coffee plantati®esorting to confrontation methods of chasing
away elephants from crop lands, bursting crackers will lead to habituation of elephants to such
measures and increase the risk of injury and dastthe aggression levels increase on both sides.
When inevitable, prior intimation of such operasoneed to be communicated to people before
execution to avoid potential injury or fatalities.

General working hours for people in agriculturelds and coffee plantations would be
between 6 AM and 4 PM. As elephants move only dulate hours of the day, many times, people
are unaware of their presence in their localitiesly intimation, about elephant locations andrthei
movement, to people before their routine activisest, or during late in the evening while retagni
home would help avoid possible direct encountetsis Wwould require developing an effective
Elephant Information Network (EIN) with the involment of local community and Forest
Department field staff, which would form a relialdeurce of elephant location information. Our
study indicates that a majority of calls receiveahf people were about conveying elephant presence
information during early morning and late eveningisyould be possible to disseminate the same to
cover many others by using simple and locally aalolgt technical interventions as implemented
elsewhere (Kumar and Raghunathan 2014). Such aativé may not only help increase safety of
people but also would promote community participatin the management of human-elephant

conflict.

Elephant Information network

By and large, local communities often feel disemped about participating in measures to mitigate
or manage conflict, especially with large, endaadewildlife. This sense of alienation from being
able to define the problem, or formulate a solutioften deepens their sense of conflict. Therefore,
measures that enhance local participation in proklgentification and solution building may, in
general, be desirable.

Active participation by local communities in shyiinformation about elephant presence,
conflict occurrence, and seeking help from the Sobepartment staff to protect farm landsis evident
from the results. Higher percent of calls receideding May and July and November and January
coincides with peak elephant activity and confbcturrence. More than 50% of calls from people
during morning hours also coincide with sensitiezigpd of human deaths in the study region. This
indicates people's sustained participation in comoating about elephant presence information and
also helpful for establishing early warning systdikemar and Raghunathan 2014). It will also help
develop a greater sense of shared responsibilibytabonflicts, reduced tension, preparedness to

avoid conflicts with elephants, and help build gigsi relationships between local communities and
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Forest Department field staff for timely managenaintonflict. There is also a potential opportunity
to develop elephant and crop protection groups (&JRalong with the Forest Department field
teams for effective and timeliness of elephant rimfation network which is critical for positive

human-elephant conflict management (Grateral. 2011). Coordinated efforts by local people and
wildlife authorities would also help prevent elephanovements into crop lands and reduce

incidences of damages.

Recommendations

The study recommends the following steps which rpayadopted for elephant conservation and

effective management of human-elephant conflithenAlur-Kodlipet region.

* Forest fragments and monoculture refuges such ai&candEucalyptus plantations and
abandoned coffee act as important refugia for elefgh Hence, retention of these habitats
elephants would help elephants avoid human distiedand minimize interactions with people.

» Crop damage by elephants occur mostly at nightnwieople are unaware of elephants entering
their farm lands. Early detection of elephants gissensor based technological interventions
involving local community and forest field staff yn&elp prevent elephant incursions into crop
lands. This will empower people with early intintatiand promote active participation in conflict
management even if the outcome of reducing cofdchage remains elusive.

» Capture and removal operations cause pain and #&aamd ethical and moral concerns for
elephants. This measure requires careful thouglitsiexercise in terms of benefits to elephant
conservation and conflict mitigation in the longnru

» The study region has a good network of mobile cotiviey. Early warning systems such as bulk
SMS and outbound voice calls to alert people aletephant locations over mobile phones and
installation of GSM based digital display boardsaoitical stretches of roads frequently used by
elephants and people may be useful to avoid sergmsounters with elephants. These systems
have been successfully implemented in high conflione areas of Tamil Nadu and Kerala which
resulted in significant reduction in incidencesiaman-elephant conflict.

» Establishment of Rapid Response Team, a dedicased équipped with vehicle, torch lights etc.,
is needed for timely presence and speedy respimedd people's calls may help develop positive
relationships between local community and foregtadenent. Such steps have been well adopted
by forest departments of Tamil Nadu and Keralagn Kigh conflict prone areas.

» Efforts should be made to involve local people @tiablishing Community Informant Network
Units (CIN units) and Elephant and Crop Protect@oups (ECPGs) who would act as key
informers of elephant presence and also help vghrapid response teams to manage human-
elephant conflict effectively.

» Sensitization and awareness about elephant losatind their movements to local communities

and their active participation in the managemenhwian-elephant conflict is critical to adopt
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safety measures to protect life and property asd hElp increase tolerance in people towards
elephants.

Recent interaction meetings with local community

We have held formal and informal interaction megtinvith local people including small scale coffee
planters, village farmers, and representativesrafng panchayat during the last one year. We have
shared the results of research with people anduskstl about possible pro-active measures that
would help reduce incidences of conflicts. Peopleehexpressed that addressing loss of life in tirec
encounters with elephants besides damage to ciapdden one of the priority issues. During the
meetings, though some people have opted for capfufew identified elephants but a majority of
attendees have indicated that large scale remdwdéphants may not be a viable option for conflict
solution. This was because of past elephant captiaee not yielded positive impact on mitigating
human-elephant conflict. In our meetings, peopleehalso mentioned that early intimation about
elephant presence and their movement could hehlease their safety. In this regard, there was a
positive response to experimenting with early wagrsystems such as alert text and voice alert calls
over mobile phones and installation of alert inthcs such as warning lights and digital display

boards on critical junctions and roads.
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