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Preface

In the last few years, a wide variety of people wagkivith wild and captive elephants in
India, have recognised the need for change in policgardeng these majestic creatures.
Over the years it became clear that if there weragdmto be made in the situation of
captive elephants, the first thing needed was a comprekeogerview of the existing
situation, or understanding of the population status diadphstribution of them and the
location where captive elephants are kept. The knowlefigbese aspects may enable
policy-makers to come up with viable proposals for the impment in current
management regimes and Ownership Laws that could safethercbnservation and
welfare potential of these magnificent giants.

The ecological and biological needs of elephantsirdricately connected with land.
Their need for movement across varied habitat, dependenteatures of landscape for
better thermoregulation, generalist feeding habits may/mat occur in captive
conditions. Even if the movement of captive elepbsastrestricted due to long hours of
chaining or confinement, the occurrence of landscapertstaround the animals may
influence their welfare. It is this aspect that thisestigation aims to focus on: the
presence/ absence of suitable landscape features forecefgphants around and their
consequent effect on welfare of the animal/s.

Karnataka has about 160 elephants distributed across @@l and 36 locations were
visited and geo-coordinates of these locations exporteatgl& Earth. For each of the
points the nearest flowing river and natural forest covas identified, along with the
relationship between the distances of natural forestdraedflowing water sources for
the locations and across the management regimesdditiom an area of 1000 m
surrounding each location was demarcated to determine tiheckgre features prevalent
in that location. A maximum area under suitable landseapments was observed in
forest camps. Elephants from temples, circus and prieatnership are exposed to
unsuitable landscape elements.

This document provides details of the landscape elemestsc each elephant and also
traces the fact of suitable and unsuitable landscageestts around each elephant. The
influence of different landscape elements around téghelints can be clearly seen from
this investigation.
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Abstract

Information on landscape features provided by GIS can likassan indicator of welfare
of a non-domestic species such as the elephant. ieetephants in urban areas with
little or no vegetation, devoid of space to move arouraletting or standing for long
GXUDWLRQV RQ KDUG XQVXLWDEOHS KDXEN WU BV HWL FRDBD
psychological health in the long-term. Through this ingesgibn, we assume that the
information provided by GIS on different locations witlptiee elephants may give an
indication of the current/existing welfare status vis-a-\ie tsurrounding physical
environment. Thirty six locations of captive elephants wemited. Handheld GPS,
Survey of India toposheets, and Wikimapia were used tirothie geo-coordinates of the
locations and the geo-coordinates were exported and plott€bagle Earth (KML).
This data was used to assess the mean distances of foréstsers for all the elephant
locations. In addition, an area of 100G surrounding each location was demarcated
(with the centre being 500 m from the perimeter) to deterrthe landscape features
prevalent in that location. Supervised classification wasied out using Maximum
Likelihood Classifier (MLC), and based on the clasatiicn; the area of each of the
landscape element was calculated. The results of ML<Calém compared with the extent
of area covered by each landscape element that was oetdrlsy 200 x 200 m sized
grids (referred to as Grid Based Analysis) over images tmatst the accuracy of the
results.

The results show that on an average the captive aplin Karnataka were located 27
km away from forests and 7 km away from a river. About 1I8%he locations were
found at a distance of 50 km away from forests and a®¥%uof the locations were 100
km away from any water body-orest camp elephants, on an average, were located 0.13
km away from a forest, although 66% of the elephant imeatwere in and along the
periphery of the forests. Mean distance of a rivemfthe forest elephant camp location
was 2.13 km and about 11% of all locations were located atamable (very close)
distance to a river whereas a significant 66% were wRhikm. On an average private
elephant locations were found 3.4 km away from forestsiver was 4 km away for
elephants of private owners; temple elephants were félindn away from a forest. No
elephants were found within the forest and the distandedv&om 52 to 100 km away
from forests. The river for temple elephants was @dist@nce of 9 km. The zoo elephants
were located 1 km from forests and the river was 5 km flfeelephant locations. The
location of the one circus investigated was 25km and 17 rom fforest and river
respectively.

The results of percentage occurrence of differentsleayoe elements in different regimes
show an occurrence of forests in 18 locations, a fivet6 locations, and man-made
water bodies in 8 locations. Barren land and roads doednatfound in 34 locations,
followed by individual trees (31 locations), built-up are28 lpcations). These elements
were also categorized as suitable and unsuitable fphatés. Locations with private-
owners and temples showed relatively high percentage oftablulandscape elements.
The extent of occurrence of suitable landscape elemwesmisthe highest among forest
camps followed by a location with a private owner. Zsloawed relatively high extent of
unsuitable landscape elements as there was a deficieB8¢®fThe results also present
details of possible implications of unsuitable surroundingsviergelephant locations.



Introduction

Information on landscape features provided by GIS can likassan indicator of welfare
of a non-domestic species such as the elephant. Thaeg®ed and biological needs of
elephants is intricately connected with the surroundimgl leecause of their need for
movement across varied habitats (Sukumar, 1989, Williams, 20@&%),dependence on
features of landscape for better thermoregulation (Kimal al., 2007), and their
generalist feeding habits (Sukumar, 1991). Each of these $acty or may not occur in
captive conditions. Even if the movement of captilepkants is restricted due to long
hours of chaining or confinement, the occurrence of lapscfeatures around the
animals may influence their welfare.

Keeping elephants in urban areas with little or no ta@s, devoid of space to move
around, and travelling or standing for long durations ol hersuitable substrates may
DIITHFW WKH HOH S pspchoipyiced Keath inDhe Iéhg-term. This may be
irreversible as with the occurrence of foot related probléMikota, et al., 1994) arthritis,
excessive weight, skin abrasions or forms of steréotgppression. Availability of
vegetation such as trees, bushes and grass may alscaastwase of food: elephants are
known to feed on a wide variety of plants; young onesleafeed from different sources
from herd members (Kurt and Garai, 2007). Foraging can alsamsa@ source of
psychological stimulation (Roocroft, 1998) and exercselaphants use different parts
of their body to manipulate and eat: bark/ large branchesiches with thorns and
spines, grass with mud attached, fruits that require tgperea up, etc.

Given their poor surface area-mass ratio (Weissenla®lg), heat exchange between the
HOHSKDQWITV ERG\ DQG LWV VXM DEXG®IFPIRFADVXKEBEB HD RH F\
the situation demands, leading to poor thermoregulatimh abnsequent ill-health or
psychological stress. This is circumvented to a cegsiient by behavioural means such
as actively seeking suitable locations to allow for lomg or raising body temperature
(Kinahan et al., 2007), sprinkling of water or immersion ineraburces/ sprinkling of
dust or wallowing, flapping of their ears (Weissenbock, 2006)0Exre to solar
radiation is less in wooded areas and therefore it iklyhigaluable for elephants. In
addition, patches of exposed areas in the wooded vegetatiobe accessed for sunlight
if needed. When such wooded areas have rivers as waterssoelagghants can access
shade, sunlight and water, hence providing the right physivatonment to maintain
their body temperature.

Through this investigation, we assume that the informatiowiged by GIS on different
locations with captive elephants may give an indicatibthe current/existing welfare
status vis-a-vis the surrounding physical environment. Tdinfgs of this study of the
physical features around the animal may give some scopé¢hdoimprovement of
HOHSKDQWVY ZHOIDUH JLYHQ SURBHUYKRWERQ ®KHFRQIGR
severely restricted in its movement). The use of laqmsdaatures to assess welfare
status may not take into account future changes that alg tixetake place in the
landscape as it is restricted to the conditions exgistinthe time of reference of the
available GIS information. Future changes may be posithi& (som barren land to tree
cover) or negative (shift from forest areas to built-tgaaagricultural lands). All such
changes need consistent reviewing and processing of GlB8nation of the selected
locations for comparisons to be made with previous deayle features. Thus, this
investigation can form a baseline for understanding thedemhstatus of changes in the
location.



Method
Karnataka has about 160 capt|ve elephants dlstnbuted aanasy locations. The
; - locations were
classified based on
ownership (henceforth
referred to as regimes)
into five types, namely,
forest camps (FC-
Figure 1a), zoos (Figure

Figure 1a: An example of a Ao R e 1b_ and c), temples
location of forest camp Figure 1b: An example ofa (Figure 1d), private
location of a z00 owners (Figure le, f

and g) and circuses (Figure 1h). Among private ownersottaibns were further sub-
divided into Private-Il type and Private-1. Private-hgarised of all three private owners,
while Private-Il |
comprised of only one
of the three ownersS=
The reason for
segregation of this
owner into a separat
sub-category was the
difference in -
occurrence Figure 1c: An example ofa
landscape feature: location of a zoo
between this and the

remaining two owners. Landscape features have
estimated for both Private-l (to provide an over
estimate for all private owners) and Private-ll. TEaN
landscape features observed for the circus in this re

Figure 1d: an Example of a locatio

does not imply its occurrence for all circuses due to of a temple
transient nature of thelr locations.

These 36 locations
(Figure 2a and b)
where the elephants
were visited included
7 from forest camps,
2 zoos, 23 temples, 3
: o _ : private owners and 1
Figure 1le: An example of a location Figure 1f: An example of a location circus. Wherever
of one private ownership of private owner possible GPS points
. were taken and for
some of the locations,
official names were
searched using
Survey of India
toposheets,
Wikimapia and other
== = e Z e relevant sources.
Figure 1g: An example of a location Figure 1h: An example of a location From these names the

of private owner of a circus geo coordinate was




extracted for each location. Once coordinates wereazhia the database, the data was
converted into shape file using Arc View 3.2. The shapewie imported in GPS
TrackMaker and using this, the points were exported to amitedlin Google Earth
(Figure 3)
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Figure 3: locations of captive elephants presented throoglyl€& Earth for Karnataka State,
southern India

Green dots denote Forest Camps; Blue denotes Zod®ethdenotes Temples, Mutts and Privat:
Ownership

*For abbreviations used

PK: Pilikula Nesargadama

SHAKBT: Sri 108 Acharya Keshu Bhusan Trus

SJPSM: Sri Jagatguru Pakkireshwara Samsthana N

SMSSDJ: Sri Madacharya Shanti Sagar Digambar J

DT: Durgaambike temple

KKS: Kukke Subramanya

MMDK: Mukti Mandir Dharma Kshetra

SLB: Shri Laxmisen Bhattarak

The coordinate system used for mapping was geographic cdesl{tetitude/longitude)
on the WGS84. Images used in Google Earth are of diffeesntutions ranging from 15
m (each pixel is a square of 15 meter by 15 meter) tceadigolution of 2.5 m and 1 m,
and due to this images appear as patches (www.roumazeille@ne¢) the locations of



elephants were established, the nearest flowing river andah forest cover to each of
these points was identified (Figures 4a b, ¢ and d fomples). This data was initially
used to know the mean distances of forests and rivers damih elephant location. In
addition, range and proportions of the distance clasees fbrest or river were located
for all the locations and also calculated acrossithpagement regimes.

a - N
Figure 4a and b: Examples of the nearest (a) and the fatthésigst cover from
the elephant location

c
Figure 4c and d: Examples of the nearest (c) andfarthesfi{dj sources from
the elephant location

In addition to the distance data of natural forest aretran area of 1000°surrounding
each location (Figure 5a and b) was demarcated (withehgecbeing 500 m from the
perimeter) to determine the landscape features prevaldmtifocation.

A
Figure 5a and b: Examples of 1008 anea for elephant location from a forest camp
(a) and a temple (b)



Reasons for choosing 100G &s the area are:

If we assume that captive elephants in forest campsllowed to range-free over
a mean area with 2 km radius (without making the elgphatk on unnatural
VXUIDFHVY DQG ZLWK MXVW WKH VIOH S/HOPGIWD VY HIDQ WIHQ
used by other institutions as the elephants in the dtistitutions may not be
allowed to range-free or there may be no space to fregran

If we consider very small units (less than 10 m or thgtle of the chain in which
elephants are normally confined) the landscape surrogiisdich a minimum area
may be limited to a few elements such as a tree or emndwilt-up area.
However, a relatively larger area may provide a better picifitee surrounding
micro-environment: presence or absence of forests/ treesk/rithe land-use
pattern and consequent ambient conditions.

For this investigation 1000 'was selected as an experimental unit. Bigger/ smaller
areas may be considered depending on the need and otheatassinformation
available.

Data processing

Snap shot images (1000°of Google Earth were processed using ERDAS IMAGINE
8.4 software. The image processing involved was of two diffédews: 1. Supervised
classification and 2. Grid Based Analysis (GBA)

Landscape elements classified are

NogokrwdhE

Agricultural land
Barren land
Built-up area
Forested land
Road

Individual tree
Water body

Each 1000 rfwas then analysed to identify and list the presence @nabf different
landscape elements. Example of landscape elememwtsc{ed) is given in the Figure 6.

Supervised classification was carried out using Maximum liketihdassifier (MLC),
and based on the classification, the area of eadiedéhdscape elements was calculated
(Figure 7).

Individual
trees

Agricultral

Barren land

Built-up

Forest 8

Figure 6: Example of landscape elements identified fomthestigations



The ground knowledge of the analyst revealed that supervisesifickt®n based on
MLC may overestimate or underestimate the total ardasome of the important
landscape elements. The Figure 7 provides examples ofupudtea (as rectangle and
square) that could have been wrongly classified by MLC a®ar agricultural land.
Figure 7 also provides an example of errors encountersddarvised classification.

Classification of Digital Globe imageries (Google Easttap shots) may incur error as
the spectral information for those images are limited are high in spatial resolution.
Expert classification techniqgue may give more specialisetiral and better results than
just supervised classification. The images with high speat@dlspatial resolution may
not be available for every location and thus the invetitigalepended on the snap shots.

Individual trees; classified
as forest

Agriculture land;
classified as barren land

Built-up area; classified ag
road and barren land

Forested land; classified
as road and barren land

Figure 7: Example of classified image using maximumilikeld classifier (MLC) for one of
the locations covering 1000°mote that the errors encountered from MLC are als@pres

To overcome the problem associated with the MLC for dlassifications of Google
Earth Images, the extent of area covered by each Epelsslement was determined by
creating 200 x 200 frsized grids over images (Figure 8) for each location (ifene,
this approach will be mentioned as Grid Based Analysis -GBA).

Thus, a total of 25 grids were analysed visually (manually) leyathalyst for each
location and the extent of area covered was calcuéstedpercentage of the total area.



Figure 8: Example for data processing using 25 equal side git
and smaller girds within individual grid/s

The results of both MLC and GBA were compared and maryesting insights were
noticed. For comparison, the area around 100@lephant locations from 6 temples, 2
forest camps and 1 zoo, 1private ownership and 1 circus (Ixhere selected. The
selection of the number of locations for regimes veaslom and the sample size was in
proportion to the total number of locations investigatedefach regime. Regime wise
mean and overall mean (all regimes together) wereaenmes for the comparison.

Table 1a: Comparison of percentage areas of landscaperttenf Trees, River and
Forest calculated by GBA (1) and MLC (2) for sample s@®00 rf) around captive
elephant locations selected randomly

Regime A B C
1 2 1 2 1 2

Temple 14 1.7 6.4 6.7 1.7

Temple 12 0 39 4.2 31 24.1
Temple 313 469 01 0 0 0
Temple 12 9.1 0 0 0 0
Temple 6.7 0 03 34 617 70.6
Temple 8.3 0 0 0 102 29.2
Temple 2.5 6.3 0 0 0 0
Mean (temple) 9.1 9.1 15 2 15 20.6
SE 4.3 7 11 1.1 9.6 11.3
Forest camp 1.3 0 297 254 29.7 32
Forest camp 0 0 6.6 49 929 63.9
Mean (forest camp) 0.7 0 18 15 61 47.9
SE 0.9 0 16 15 45 22.6
Zoo 29.6 27.7 0 0 0 0
Private 38 175 0 0 0 0
Circus 20.4 30.8 0 0.8 0 0
Mean (all regimes) 99 175 39 4.1 20 18.9
SE 3.4 5 26 2.2 9.1 8.1

A: Trees, B: River, C: Forests

1C



Table 1b: Comparison of percentage areas of landscapeergtenof Built-up,
Agricultural, Barren lands and Roads calculated by GBAMLC (2) for sample areas
(1000 nf) around captive elephant locations selected randomly

Regime D E F G
1 2 1 2 1 2 1 2
Temple 215 6.6 579 68.8 10.1 15 0.8 1.2
Temple 39 73 87 38 40.2 605 0.3 0.2
Temple 559 211 97 05 16 211 15 10
Temple 371 65 46.1 89 138 545 138 21
Temple 0 0 297 26 11 0 05 0
Temple 128 09 379 05 29.7 304 1 39
Temple 53.7 447 0.1 0 40 40.3 3.7 8.8
Mean (temple) 26 12 27 16 20 317 14 12
SE 93 64 88 10 6.9 89 05 5.8
Forest camp 0 0 194 6.7 194 0 05 27
Forest camp 0 0 0 0 0 29.2 04 2
Mean (forest camp) 0 0 97 33 9.7 146 04 14
SE 0 0 14 47 14 206 0.1 18
Zoo 144 124 0 0 54.8 403 1.3 0
Private 46.7 58.4 0 0 46.7 17.7 2.8 6.5
Circus 24 26.2 0 0 544 36 1.2 6.1
Mean (all regimes) 225 153 175 9.6 26 28.7 1.3 10
SE 64 58 62 6.1 6.3 58 0.3 3.8

D: Built-up E: Agricultural land F: Barren land G: Roads

It was found that MLC underestimates the areas of batli-up and agriculture
landscape elements. The area for barren land and wradsverestimates. In GBA
methods the individual trees were distinguishable whetleasMLC was not able to
recognise individual trees. This may be due to built-up andcwdigiral landscape
elements having spectral signatures resembling open bamén Likewise, individual
trees have the signatures resembling forest areas.

It was important to define and distinguish between differmdscape elements,
particularly agricultural and barren land. Agriculturabdacan be defined as land with
regular shapes and distinguishable with or without any omecerof vegetation, whereas
open barren land may not have distinct boundaries andregelar in shape. There are
smaller grassland areas in between forest trees anel @herdistinct large patches of
barren land in some places. Small patches of grasslandted between trees in the
forests during dry season may also appear as barren land.

As we use MLC, it calculates both the small and biggeasias total barren area. This
may give an impression that a large proportion of the iareader barren land. With the
ground knowledge of the analyst, the definitions and issuesiateh with errors in
classifications were possible in GBA. As signatures forewabdies are distinct and
doQTW PHUJH ZLWK DQ\ RW téldveaOcBIcat®IRDcBhs$isteIH Sl W
for both these approaches (Table 1a and b). Given thé@ss fee results from the GBA
were used for the final analysis.

Landscape elements were then classified into thoseblkuifar elephants like the
occurrence of forests, individual trees, rivers and miadelies. Forests and rivers form
the basis for distribution of wild elephants in termspodviding food, water (river)
shelter or cover and shade to the animals.

11



Landscape elements such as built-up area, agricultudglbanren land and roads around
the animal are considered unsuitable as built-up areas ainditagal land cannot be
accessed as a resource by the elephants. Built-up aretoatid¢emperature gradient in
an area. Barren land/roads do not provide any form of protefition temperature
variation (high temperatures)/rain; also such resouraeeat be accessed for food and
are not natural shelter and shade.

The following were determined for the regimes:
1. Comparison of the number of landscape elements predonaioards regimes
2. Comparison of landscape elements across regimesefaxthant of area
3. Proportion of suitable/ unsuitable elements occurring@aheegime

Results

On an average, captive elephants in Karnataka were lo2atieih (SE=8.9, N=39) away
from forests and 7 km (SE=2.4, N=39) away from a river. dieences ranged from O to
291 km, for forest and O to 17 km for a river. For bothgbend river the distance class
of 2 km dominated (Figure 9), 33% and 41% of locations fall utigisrdistance for
forest and river respectively. About 13% of the locatimese found at a distance of 50
km away from forests and about 8% locations were 100 km awaydny water body.
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Figure 9: Patterns of occurrence of forest and river frqutiveaelephant locations

Forest camp elephants, on an average, were located E£B.13, N=9) km from any
forest, the distance ranged from O to 0.1 km, and 66%eoékephant locations were in
very close proximity ~ 0 km) of the forests. Mean distance foriwer from the fores
camp elephant location was 2.13 kBE=0.93, N= 9) and the distances ranged fron

5.9 km, about 11% of the locations were locaaedery close proximil (~ 0 km) to a
river and 66% were within 2 km. On an average private efépgbeations were found 3.4
km (SE=2.3, N=3) away from fore; the distances ranged from 0 to 7 km and 33% of
thelocations were four at~ 0, 4 and 7 km away from a forest. The mean distandeeto t
river for the elephants gifrivate ownership was 4 km (SE= 2.6, I) and it ranged from
1to 7 km and 33% of the locations wévenc ai~ 1, 5 and 7 km from a river.

Temple elephants were found at a mean distance of 4Bkmi13.2, N=24away fron a

forest, the distancesanged from 0.1 to 107 km. No elephant was four ~ 0 km
distance from the forest and about 12% of the eleplfntations varied from 52 to 100
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km away from forests. The river for temple elephants at a distance of 9.2 km
(SE=3.7, N=27), the distance ranged from 0 to 59 km and 12#e dd¢ations were 50 to
100 km from rivers. The zoo elephants were located 1 km{SB, N=2) from forests,
the distance ranged from 0 to 2.5 km and 50% locations aterelistance of 0 to 2.5 km.
The river was 5 km (SE=3.3, N=2) from the elephant lonatithe distance ranged from
3 to 7 km and both (3 and 7 km) contributed 50%. The locatfothe one circus
investigated was 25 and 17 km from forest and river respectively.

Landscape elements around elephant locations

Percentage occurrence of different landscape elenrertiferent regimes using GBA
method is presented here. The results show the occuoéfarests in 18 locations, river
in 16 locations and man-made water bodies in 8 locationsreBdand and road
dominated in locations where captive elephants were kepttese landscape elements
were found in 34 locations, followed by trees (31), and builaas (28).

The overall mean percentage area covered by differadsdape elements (considering
all locations together) is given in Figure 10.
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Figure 10: Overall percentage occurrence of landscapemrieme

Forest cover in elephant locations ranged from O%eimples to 98% in forest camps,
barren land ranged from 0% in forest camps and 94% inléspggricultural land ranged
from 0% in forest camps to 85% in temples, built-up aaeged from 0% in forest camps
and 56% in temples, percentage area under individualliesedttrees ranged from 0% in
forest camps and 42% in zoos, river ranged from 0% in termpte, private ownership

and circus to 29% in forest camp.

Roads ranged from 0% to 4% in temple, and manmade wad@sb@nged from 0% in
all the regimes to 8% in temples.



Percentage occurrence of landscape elements from different management
regimes

Locations with private-owners and temples showed relgtivhigh percentage of

unsuitable landscape (UL) elements. In other words, there absence of suitable
features to the extent of 80% for circuses and 72% forlésmp

The extent of occurrence of suitable landscape (Slipheries was the highest among
forest camps followed by a location with a private ow@eros showed a relatively high
extent of unsuitable landscape elements as there deficency of 38% (Figure 11).
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Figure 11: Comparison of suitable/ unsuitable landscape featurss &wstitutions

Percent occurrence of different landscape elements across different
management regimes

Built-up area
The maximum occurrence of built-up area was seen in losatiith circus and temples
which accounted for more than 45% of the total area obdeMinimum was seen in
forest camps with less than one percent occurrenceiloiup areas and none for Private-
Il (Figure 12).
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Figure 12: Comparison of percent occurrence of built-up aressanstitutions
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Agricultural lands

There were no cultivated lands in locations with ReMa/ zoos/ circus, 25% of the total
area around temples was under cultivation while the samdeulse was less than 5% in
forest camps (Figure 13). Private-1l showed more than d6etirrence of agricultural

lands.
100 -
80 -
[=2)
& 60
c
[
o
$ 401 258 17.2
20 -
2.8
0.0 0 0
0 —a . . . .
T FC zZ* Pvt-l  Pvt-ll¥*  C**
T: Temples FC: Forest camps Z: Zoo
Pvt-1: Private ownership type | Pvt-1I: Private ownerslyipet || C: Circus

*. Two zoos were considered

**: One location was consitlere

Figure 13: Comparison of percent occurrence of agricultanalsl across institutions

Barren land

Maximum occurrence was seen in the location of thaigitith more than half of the
total area being described as barren. Zoos showed nearly 3@f#tence of barren land
followed by temples and Private- which showed similar valét less than 25%
occurrence. Forest camps showed minimum percentage ofemcai(Figure 14)
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Figure 14: Comparison of percent occurrence of barren landssaostitutions



Roads

All institutions showed less than two percent occurrencthisfland use. Comparable
occurrence was noticed for Temples, Zoos, Privatedl circus. Less then one percent
was seen in Forest camps and Private-1l (Figure 15).
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Figure 15: Comparison of percent occurrence of roads acsigations

Individual trees

Maximum occurrence of individual trees was seen in the cistush was less than 25%
of the total area observed. Comparable occurrence wassetifer Zoos and Private-II.
Minimum was observed for Forest camps and Private-Il (Eid6).
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Figure 16: Comparison of percent occurrence of individual tresesss institutions

Forests
Forest camps and Private-ll showed maximum occurrenceedt, a deficiency of 19%
was observed in forest camps. Variation was seen in tberreace of this feature
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implying non-uniform distribution across forest camp logaioA deficiency of 53% in
the occurrence of forests was seen in zoos. Tempiesesl a deviation of 84% while
there were no forests for locations under circus. afgil locations had maximum
variation among all the regimes implying heterogeneity strithution among private
locations (Figure 17).

100~ 78.7
80 1 73.8
g
= 604 474 246
3
$ 404
o 15.6
20 A
i
0 T T T T T
T FC Z* Pvt-l  Pvt- C**

”**

T: Temples FC: Forest camps Z: Zoo
Pvt-1: Private ownership type | Pvt-1I: Private ownerdyjpe I C: Circus
*: Two zoos were considered **: One location was consitlere

Figure 17: Comparison of percent occurrence of forests aosiations

Rivers

Only forest camps and Private-lIl showed occurrence of ii@e 5% area for rivers,
variation in occurrence indicating non-uniformity in #@sailability across forest camp
locations. Less than one percent of area among terhglé rivers flowing and none of
the zoos/ circus had access to rivers. When all privaters were considered together
(Private-11) the area under rivers reduced to 2.0% intigahe absence of this landscape
for the other two locations with private owners (Figure 18).
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Water-body
Overall occurrence of a water body was less than 1% foingtitutions, except for
Private-Il. Zoos and temples showed occurrence of thisife in less than one percent of
the area observed. The circus location had negligible @s water-body. (Figure 19).
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Figure 19: Comparison of percent occurrence of water-bodiessainistitutions

Proportion of landscape elements

Proportion of occurrence of suitable (forests, rivaénslividual trees and water-body)
elements showed some pattern, as most locations (N=a@edha deficiency of 44% in
the availability of number of suitable landscape elemeigs presence of only two
suitable elements (Figure 18). Five locations (14%) halg one of the four possible
suitable elements. Of these locations (N=5), three we&mples, one was from a private
ownership and one from a zobigure 20 shows the occurrence of suitable landscape
elements relative to all the landscape features iwendocation.For example, only four
locations have 60% occurrence of suitable elements latice to the total elements
available in that particular location.

20 7
18
16
14 A
12
10 A
8
6 -
4

21 [l []

Number of location

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-10(

Percentage occurren

Figure 20: Overall distribution of suitable landscape
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Landscape elements contributing to major portion (>10%) of unsuitable
features

For temples, unsuitable landscape was distributed in cainlgaareas with built-up area,
agricultural land and barren land contributing a total of #&&. Barren land occupied
11% area under forest camps. For Private-1l, comparalds arere occupied by built-up
area, agricultural land and barren lands contributing to 6B%e area. However, only
19% area was under barren lands for Private-l. For zoosaP8&avas under barren land.
For circus, built-up area and barren land contributed 78%ecditea.

Landscape elements contributing to major portion (>10%) of suitable
features

Individual trees and forests occupied comparable areafjliuting 27% of the total area
for temples. For forest camps, 79% of the area was dadests. Private-I locations had
areas under individual trees and forests to the exfe3®%. Suitable landscape area for
Private-Il was 74% of forests. Zoos showed 62% of area uindéridual trees and
forests. Individual trees occupied 20% area in circus.

Occurrence of water-sources

Comparable area under sources of water (water-bodies/)riwassseen in Forest camps
and Private-1 (6%). Private-ll showed 3% area while templad 1% area for water-
sources. Zoos and circus had less than 1% area for veateres

Number of locations with >70% forest area and presence of rivers

Five of the seven forest camps had access to a m@@&¥oéarea under forests along with
occurrence of rivers. This was true for Private-Il alSone of the other regimes had
access to both these features to the extent mentioned.

Overall patterns of suitable and unsuitable landscape eferasyund captive elephants
in Karnataka:

e Forest camps (N=7) and Private-Il (N=1) locations show dbeurrence of
suitable landscape features (forest area and river/ \dathy) in terms of number
and area covered. Only one forest camp lacked accesetbman-made water-
body while one had less than 30% of forest cover (withiridividual tree cover).
Maximum area under suitable landscape (relative totldircelements occurring
in that location) was 60% for FC and Private-I.

e Among temples, 18 locations (N=23) showed the occurrencaatf ef the two
types of suitable elements (forest/tree and river/mladely). However, when area
under forest or individual trees to the extent of asi&0% along with occurrence
of any of the two types of water-sources is considarely, three locations satisfy
this criterion implying lack of suitable forest/ tree covEren when the area
under individual tree/ forest cover to the extent of 10% oremieas considered
along with occurrence of any of the two types of wateraes, only nine (N=23)
temples had occurrence of the specified features. Wheemqtage under suitable
landscape (relative to all elements occurring in thattion) was considered,
maximum area under suitable landscape was only 50%.

e Two private owners, excluding Private-ll, lacked at least suitable landscape
elements. In terms of area, only one private ownerldity Private-1l) had
access to > 10% area under individual trees and water-bbdyeXtent of tree
cover was, however, less than 50%. The maximum arethdse two private



owners was 33% for occurrence of suitable landscape reltivall other
landscape elements existing in that location.

e Only one zoo lacked three of the four desirable landscapeests. In terms of
area, only one zoo had >50% of forest cover with actesean-made water-
body. Zoo showed a maximum area of 50% for suitable lapdsadative to all
other elements in that location.

e Circus lacked two of the four desirable landscape featuMsen area was
considered as a criterion, tree cover was less than &0%&ss to man-made
water-body was available. The location for circus showedaaimum area of
50% under suitable elements relative to all other features.

Discussion

Elephants have been maintained by humans for thousandsus, yet this species has
not been domesticated (Lair, 1997). They cannot be coedider have been changed
genetically to suit human preferences and needs. Ea§gnthey are wild animals
undergoing/ having undergone life in conditions provided by pedpieen a situation in
which elephants are cared for by people, features afahptive condition curtailing their
natural, species-specific expression of behaviours are likelgffect their physical/
physiological/ social/ psychological well-being, in other wortleir welfare. Welfare
could be defined, in this context, as any deviation obdeinethe living conditions
(biological/ ecological/ social) of the elephants witempared to those observed in the
wild. With this perspective, physical features of ther@umding landscape for captive
elephants assume greater importance when availabilitgssibility to elephants and
effect of such features on the ambient temperaturecasdered.

Keeping elephants in wooded/ forest areas alone does notdekef their biological
needs: water has to be provided when the elephant neddxlht.of water may have
negative physiological consequences, a factor compounded bywition encountered
when the animal is provided only s-feed with limited food types. Captive elephants are
usually provided water through varic means such as ponds/ tanks/ through buckets/
hos¢pipes. Several disadvantages with such source
e Chance of contamination when accessing stagnant wateresoftanks/ ponds/
buckets)
e Unavailability of water when the elephant needs to actéasier-tap/ hose-pipe)
either for drinking/ bathing, limited quantity available froutk sources
e Absence of opportunity to perform species-typical behaviawsh as dust-
bathing/ wallowing/ immersing itself in watémbehaviours with a
thermoregulatory function/ assisting in maintaining skinlthéawhen ponds/
tanks are created without proper substrate around suchesourc

Maintaining single elephants in isolation, lack of oppatiufor elephants to decide on
their social partners, absence of individuals of oppaste restraining elephants when
they are reproductively active, separation of dependembg/drom kin: are all social
factors of importance to a species considered to niairacomplex interaction of
relationships across generations (Poole and Moss, 2008a\4dd Sukumar, 2005).
Thus, it is a combination of the physical and social twignosures that the well-being of
elephants is not compromised in captivity. Suitablexdjvareas along with presence of
conspecifics with unrestrained access to resources/ pactaers may provide an extent
of near-natural living environment for captive elephants.
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Maintaining elephants in areas with little or no vegetatith temperatures reaching

more than 40C during summer can be considered to represent poor welfdrest. This

is regardless of the management practice add@ptallbbwing the elephant to free-range /
chaining it in one place, providing artificial cooling sys& etc. as mentioned earlier.

The elephant has limited choice in regulating its bodyptrature as firstly the location

itself is not chosen by the elephant and secondly amxstssory features for temperature
regulation are controlled by people. In conjunction witesence of appropriate water
sources, landscape features decide the suitability @btidm for maintaining elephants.

The investigation of assessing the nearest forest andtoivaptive elephant locations for
Karnataka provide very interesting results. Exceptfdoest camp elephants, the actual
distances in which these two important parameters foundlédphants in Karnataka are
very far. The forest could be found as far as 300 km awdrRobuld be as far as 17 km
away from elephants. In terms of occurrence of unsigitendscape elements, maximum
area was observed with private owners followed by templé® least area under

unsuitable elements was observed for forest camps. Cetwersximum area under

suitable landscape elements was observed in forest datigpsed by zoos. It can be

seen from the results that the most suitable landseaperes (occurrence of forests and
rivers) were available for forest camps. When treeecginclusive of forests) and water-
sources (river and water-body) were included, temples aosl @mvided these features,
though to a lesser extent than forest camps. Minimutaldailandscape features were
provided in locations with private owners.

The influence of different landscape elements arounctldgghants can be clearly seen
from this investigation. The occurrence of built-up araamind elephant locations have
several implications as unavailability of space for tlepldnt, such structures may also
have an effect on the micro-environment (temperaturbgre is also an absence of
feeding opportunity for the animal as a consequence of edseivegetation. Two
aspects of agricultural lands can be seen as occurrénegetation and seasonality of
agricultural practice. However, when land is cultivatedpeitomes unavailable to the
elephant. Secondly, when land is left fallow, it addthotemperature gradient of a place
and cannot provide resources such as feeding opportunity or shade.

Barren land may provide space for the elephants to moveinbetnditions of high
temperature prevalent during summer, such areas are any afse. They do not provide
any protection during the cooler months of winter or fréwm tains during monsoon. In
addition, absence of vegetation makes it meaninglesthéoanimal to traverse such a
space. A feature of most places with human populatothé presence of roads. Both
tarred and un-tarred roads have been considered togetheendoton tarred roads is
undesirable and harmful for elephants, while un-tarred roadsact as strips of barren
land. In conjunction with built-up area, such features adah to the negative welfare of
elephants in that location.

The presence of tree cover in the form of individualgraemund the elephant location
may be considered suitable as they may affect or influemtBent temperatures, provide
shade, act as rubbing posts, and depending on the speoiay, dct as a source of food
for the elephants. The difference from forests ig thdividual trees are tended to by
people and are not spread over vast areas. Presenegetdtion across vast stretches of
land can be considered as forests. Such areas not origepace to move but also
feeding opportunity for elephants. In conjunction with révdrey are integral to the well-
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being of elephants as such features allow performanspeafes-typical activities. Even
when captive elephants are restricted in their moventketpresence of vegetation in
surrounding areas can act as a cooling factor during periddgtofemperature.

Presence of flowing water of a perennial nature is idedl @nsures supply of relatively

less contaminated water throughout the year. In conpmetith suitable management

practices such as opportunity to free-range and presenceggfemifics, this feature adds
to the value of a location. In the absence of fregiranopportunity, the presence of
rivers ensures availability of water to the captive edgphin the absence of rivers, water-
bodies can act as a source of water. The only diséalyans their stagnant nature and
size (smaller bodies may not provide enough water and mayteeaontaminated as they

do not flow).

Captive elephants and human interference are irtedirand the very presence of an

elephant in a location can be attributed to a humanrec&l®wever, this interference or
FRQWURO E\ SHRSOH FDQ EH VXHK BN KDRPW LRAQ AHROHSXK K Q W
through provision of features which prioritisBl OHSKDQWVY ELRORJLFDO D
needs. One such example is that of privately-owned atept{Private-11): two unrelated

female adult elephants have very suitable landsesgtares around them; they have been

allowed access to the adjoining forest area with acwessriver. These elephants are

allowed to roam in the forest to forage (with drag chaingbles) and are exposed to

resident wild males. Consequently, a calf was born ®adrithe captive females adding

to the number of elephants in the region. An additideature of their captivity is

minimal interference in the form of a work schedule.

Conclusion

Animals such as elephants are wild species. They ardamoésticated/ modified to suit
human environment. If such animals are brought to a humamament for religious/
cultural/ economical/ recreational purposes, the areagadvd them may not be suitable
for their living conditions. This study provides the lbakhowledge of how suitable/
unsuitable or how similar/ dissimilar the physical environnedicaptive elephants is.

Once this knowledge is gained through this investigatiorg las® planning could be

PDGH DSSURSULDWH WR WKH DQLPDOQOQ\ZIHFSRUW D @®/L R\LC
animal to fulfill human objectives (economical/ cultunadligious/ recreational), it also

affects the owners. For example: when used for entertit such as in circuses,
environment provided if not suitable, may not be conducivaifoanimal to be active to

entertain public. When used to create awareness a®iszech unsuitable environments

provide wrong knowledge ®® XW WKH VSHFLHVY QHHGYV

Land use planning around animal/s in areas with unsuitablecpelsslements: for a

regime surrounded by built-up aréassince built-up area cannot be accessed by the
DQLPDO DQG FDQQRW EH GHPROLVKHGFZWKHHDBRXPOGLRDIE
not occur and to places with varied vegetation and natuibatsites. If area is surrounded

by barren land, it could be manipulated to create suitahlistape. For forest areas, even

with private ownership, it should motivate the owner tormedn the same set of land use

and prevent any degradation of land.

, WiV DOVR DVVXPHG WKDW WKH DSSOLFDWLRQ KDV PRUH
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1. To verify the suitability of a location to which a confised elephant is being
moved.

2. To verify the suitability of a location where exchandelephants between places
is being planned.

3. To verify the suitability of a location before a liceris issued or renewed.

4. As a scientific documentary evidence for declaring tlwation of an elephant
unsuitable.

5. To estimate the carrying capacity of a location (th&imam number of elephants

that can be maintained at a site)

To plan the location of elephant care centres and afemhrphanages.

7. To plan sites where captive elephants can interabttivir wild counterparts.

o
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Appendix 1: Landscape elements around elephants from differ@nagement
regimes
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Compassion Unlimited Plus Action (CUPA is a non-profit public charitable trust registered in

1991 that works for the welfare of all animals. Since 1994, CURA& worked in close
collaboration with government departmeidsQ G DJHQFLHY RQ YDULRXV SURMHFW
to protect animals from abuse and violence and do what may b&eckdo alleviate their

suffering at the hands of humans. CUPA does not differemtiatsg pet, stray or wild animals,

since all of them may require assistance and relief frouelty, neglect and harm. The
RUJDQLVDWLRQYVY REMHFWLYH KDW IEHWHQKURKGBIVHJDPBSBOBRYH EHI
realisation of these goals.

Wildlife Rescue & Rehabilitation Centre (WRRC) is a registered public charitable trust for the
welfare of wild animals and birds that often find themselvapped in an urban environment. The
Trust is a sister concern of CUPA and both organisations compieraeh other in their services.
WRRC was established as a separate Trust in 1999.

Asian Nature Conservation Foundation (ANCF)is a non-profit public charitable trust set up to
meet the need for an informed decision-making framewostdm the rapidly declining natural
landscape and biological diversity of India and other countriesopictl Asia. The Foundation
undertakes activities independently and in coordination with govemainagencies, research
institutions, conservation NGOs and individuals from India and dbiinaall matters relating to
the conservation of natural resources and biodiversity, endahdkra and fauna, wildlife
habitats and environment including forests and wetlands. Itcipatits and disseminates the
procured information, knowledge and inferences in professioredeatc and public foray.

World Society for Protection of Animals (WSPA) With consultative status at the United
Nations and the Council of Europe, WSPA is the world's frgdliance of animal welfare
societies, forming a network with 910 member organisation5® countries. WSPA brings
together people and organisations throughout the world to imeethallenge of global animal
welfare issues. It has 13 offices and thousands of supporters vaarldw

Photo credits: Figure 1a and 1c: Rajendra Hasbhavi,é-idurAshok Kumar, Figure 1d, e g, 2a
and b: Surendra Varma, Figure 1h: Savitha Nagabhushan, Efg@atish Perumal.
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This study conducted on Asian Elephants has resultedtainoiy information on the spatial
distribution of their locations and their influence the welfare of the species in captivity. The
spatial data helps in understanding the concept of a wédeaton, and this can be defined by
determining the landscape features prevalent around th&ecagéphants. The influence of
different landscape elements around the captive eiphean be clearly seen from this
investigation.
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