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PREFACE

India, the land of elephants, is estimated to host approximately 60% of Asian Elephant
population and plays a vital role in the long-term survival of this species. The population of
Indian elephants continue to grow despite habitat loss and degradation in some of the range
states in the country. Elephants occupy a variety of habitats from dry deciduous to evergreen and
shola forests. This varied nature of its habitat makes the population estimation, a difficult
task. In India, the elephant population estimation is being conducted every five years by the
State Forest Departments using traditional methods. In order to bring uniformity in population
estimation, Government of India had decided to carry out an All India synchronized elephant
population estimation in 2017 across the various elephant landscape to reduce the bias in
estimation. The exercise was completed successfully and it is estimated that India holds 29964
elephants in the various elephant range states. This document, the "Status and Distribution of
Elephants in India 2017" gives an overview of how the elephant population is distributed across
the landscapes, relative abundance, population size, and population structure etc. This exercise
has provided, for the first time, relative density estimates of elephants across the elephant range
states in the country. The present population structure estimation indicates a healthy population
growth across the elephants landscapes in the country.

Regular monitoring of elephant populations is a critical requirement for the long-term
conservation of elephants and I am sure that this document will be immensely useful for
planning conservation strategies and framing an ecologically sound policy for the protection and
conservation of our National Heritage Animal.

A
(N/oy) omas)

New Delhi
October, 2020
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PREFACE

Despitebeing the largest land mammal, a rolpgbulation and demographic assessmoéfiteeranging
elephang continues tgoseseverakchallengedothin Asia and Africa.

The elephant population of India has been estimated since the late 1970s by elegeastatas using

various methodsThe uthern states emply e d t he @At ot al count o met hod i
traversed each forest beat in an attetopecord all animals withithatarea. In the northeast, states such

as Assanused elepharback transectge.g. Kazirangq, while fisamplebased countswere followed by
someotherstateduring certain years. In the 199the use of the indirect, dwegunt method, came into

vogue, asresearcheracross Asia and Africdeganemploying this methodfor estimatingelephant

population sizes, especially denselyforested areas.

During the early 2000s, Project Elephant Steering
countmetod 0 and one Aindirect count methodo for comp
synchronized elephant census, the three southern states of Karnataka, Tamil Nadu and Kerala have

generally adopted this approach of using tlmealic t A s a mprd amdt thleodkdda ect fidung

During the preparations fdhe fiveyearly nationwide elephant population estimatioh 2017 bothin
Project Elephant Reserves and areas oytiigeProject Elephant Division of Ministry of Environment,
Forest and @inate Changeélecided aa nationallevel meetingheldon 15" July 205 to adopt and follow
a standarépproacho estimate elephant population sibgsbringing allthe elephant rangaates on to a
commonplatform The goalsof this exercise werdirstly, to prepare atate and regiorwise map of
elephant distribubn for the entire countrysecondly toestimate the elephant populatisize using one
direct and oneéndirect count method, anfinally to document he elephanpopulation demographic
strucure

This "Status and Distribution of|Ephants in India 2017document givesn overview of how elephant
populations in dense forest areas can be monitorethéar geographical spreatklative abundance or
population sizeand population structur@his exercisenas yieldedprobably for the first timegletailed
maps of elephant presence dhdir relativeabundancecross all elephatitearingforest divisions in the
country. Their distributionoutsidetheseareasn humanuseproduction landscapesiowever,s yet to be
ascertained. lalsohighlightsthe specificchallenges faceduring thefield implementation othe indrect
dungcount methodwvhich has been recommended by CITES/MIKE (Monitoring the lllé&ging of
Elephants) for use in Asian habitdtsour endeavaio move towards a more scientifically rigorous system
of monitoring elephants in the future, it is essemtiédéarn not onlyfrom theexperiences of the lat€z®17
assessmenbut alsofrom all earlier population assessmexercisesCollectively, there is a need tow
begin preparations for developingpapulation estimatioframework andbringing togethewof the state
forest departments and scientific institutions fieis purposeThis documenttherefore also provides
recommendations fa more robust elephant populatestimation exercise itne future
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SECTION 1: INTRODUCTION

ALL -INDIA SYNCHRONIZED ELEPHANT POPULATION ESTIMATION
2017

1 Populationestimationis the foundation on which conservation decisions for endangered sglegisbe
based.

1 Without this knowledge, efforts at species management can only be fragmented and not comprehensive.
The Asian elephant is listed asfarE n d a n gpeciesndhé IUCN Red List. Keeping in mind the ability
of the elephant to move across landscapes, imgudumardominated habitats with serious elephant
human conflicts, it is important to have robust estimates of the elephant popdihtogis alsoa need of
reliable maps of elephant distribution both in natural and hepnaghuction habitats.

1 Indiahaslisted the Asian elephant 8cheduld of the Wildlife Protection Act (1972) as well as designated
the species as the National Heritage Icon. The cowutpports an estimated 60% of the global Asian
elephant population. a majority of them spread ac&%<Elephant Reserves, covering 11 elephant
landscapes in four distinct regions acra3states, connectedgionallyby at leastLO1 corridors as &017
(Menon et al., 2017)Wild elephants in India have been recorded in the following geographical sagion
statesof the country:

Table 1.1: Geographical regions and states in India wittwild elephants

Sl

NoO Region States within Region
Assam, Arunachal PradesWest Bengalnorth),
Meghalaya, Nagaland, Tripura, Mizoram avidnipur
Odisha, Jhatkand, Bihar, West Bengéouth)

Chhattisgarhand Madhya Pradesh
3 | Northern region Uttarakhand, Uttar Pradesh, Haryana, Himachal Prades

Karnataka, Kerala, Tamil Nadu, AndHPaadesh,
Maharashtraand Andaman &icobais

1 | Northeastern region

2 | Eastcentral region

4 | Southern region

1 Elephants argypically long-ranging animals and distributed across landscapes covering different states in
India. It is thusimportant to carrput synchronized elephant population estimation within eatfedur
geographical regions in order to minimize bias in estimation that may arise from significant movement of
elephants across state boundadesr time or across seasons. Recentlyd elephants have also been
dispersing from forests into agricul&ifandscapes, and into states where theg havbeen present earlier

1 Nationwide elephant population estimation exercise has been conducted every five years by the forest
departments of elephant range states. With the exception of the southern dtates, i c ensus o0 cond
other states has generally ushdtotal direct count method. There has been a pressing need to improve
and harmonize the population estimation methods along more scientific lines in various states across India.

1 The choice of ppulation estimation methods should be broadly uniform across the country or at least within
the elephant distribution region.dhould give scope for adequatétgining a large numberf drontline
forest staff within a short periott is also desirableo maintain some level of continuity with the previous
population estimations in order to make meaningful compasisith the past figures to infer broad trends.
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Newer statistical methods will require field testing, considerable training of forest gstaihdnd should
be introduced in stages with the help of research institutions.

1 Most states have used the directsa | | ed it ot al count o method to fcen
decades. Thisan haveserious limitatios when applied acrossiige forested tracts without any measure
of fdetection probability?o; hence, this method wi

small groups of elephants or solitary individuals known to be present in an isolated range). Direct count
us ng Asample block countd has been adozedeedioni n sou
within relatively small blockef about 5 ki
1 Planning for the2017 all-India synchronized population estimation exerdisgan a year in advance, in
2016 itself with a nationalevel meeting held at New Delhi on 15th July 800fficials fromthe Ministry
of Environment, Forest and Climate Change, Chief Wildlife Wardens from various states, and scientists
working on elephat biology agreed that a uniform set of four activities would be undertakehe 2017
estimation, which are as follows

Figure 1.1 The four activities under the allindia synchronized elephant population estimation exercise

-

\
1. Developing an elephant

dis_tri_bUtion map at forest |Aror this purpose stateforest departmentsagreedto provide geospatial
division, forest range, forest | maps that could be analyzedusing GIS (Geographicallnformation

beat/compartment and | System)software

village level.

\_ J
(2. Estimating the elephant N

population density (and size

through ext_rap_ola‘gion to the |AThis exercisewasto be carriedout during the dry seasonusingsample
elephant distribution area) | block counts for the larger populations, and total count for small
and statistical confidence | scatterecglephangroupsandsolitaryindividuals

limits using a direct count

method J
\_

AFor this purpose the indirect dung count methodfollows the standard
i i prescribedn Hedges& Lawson (2006 of the CITES secretariaunder
3'0 ulellztisotlrr]n%itg;]gsit ueslﬁ]phzr:]t the MIKE (Monitoring the lllegal Killing of Elephants)programme It
pop Y 9 requires,in additionto estimatesf dungdensitythroughline transects,
indirect count method an estimateof dungdecayrate specificto a given areaor region,aswell
asthedefecatiorrateof elephants

AThis is donethrough classifying elephantsn broad age groups(Adult,
i7i Subadult, Juvenile & Calf) and determining the ratio of males to
4'0 l(jgﬁ(r)e;]ctersl%rllr}gturgepgir&t femalesfor the older (Adult and Sub-adult) agecategorieonly. This is
Pop - bestachievedthrough observingelephantsn open areas,water holes,
assessings demography andsalt licks wherebettervisibility makesit possiblefor more accurate
sexandageclassdeterminatiorof elephants

Year 2020



_ Status & Distribution of Elephants in Indiai 2017

1 The above methodgereselected for the 2017 population estimation on the basis of their relative simplicity
in being implemented by frontline field staff of the forest department, and the fact that the entire exercise
would be carried out within a few dawyather than over weeks or monfivith the exception of dung decay
rate experiments)

1 Following this, two rounds of regional workshops were conducted during-PQ1ie first round of
workshops to initiate the dung decay rate experiments, and the secomtof workshops to provide
training on all the popul ation estimation methods

Table 1.2: Schedule of egional workshops to train forest staff in setting up the elephant dung decay rate
experiments

Sl. : . .
No. Region Time-Period
1 | North-eastern regiofGuwahati) 24" September 2016

2 | Eastcentral regior{Bhubaneshwar) | 26" October 2016
3 | Northern regior(Chila, Rajaji NP) 19" November 206
4 | Southern regioiBannerghatta) 2"d November 2016

Table 1.3: Schedule of egional workshops to train forest staff in the variouslephant population estimation

methods
Sl Region Time-Period
No.
1 | Northeastern regiofGuwahati) 10" February 2017
2 | Eastcentral regior{Bhubaneshwar) | 10-11" March 2017
3 | Northern regior{Dehradun) 25-26" April 2017
4 | Southern regioPeriyar TR) 18-19" April 2017

1 Apart from total eight regional workshops conducted from September 2016 to Aprjls2@tErlevel and
division level workshops were also conducted to impart training on the methods of survey design and data
collection.

1 More than 25 such workshops were conducted. Large number of forest department ground staff was thus
trained. Some statedso included volunteers from the general public to help in the enumeration exercise.
These people were also trairtbdeemonthsprior tothefield enumeration.
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Figure 1.2: Training programmes conducted for the forest team at different regions, states, and divisions
across India

4
.
Forest and Env:ronmopt Oepanment Govemment 61 J0disha

Regional Workshol for Synchromzed Elephant
Poulatlon Qnsus for Eastern Reglon

a v ""‘ o

Figure 1.3: Resource materials used for conducting training and executing the population estimation exercise
for 2017

. N Instructions through illustrations
All India Synchronized =

Elephant Population Estimation 2017 All India Synchronized
Elephant Population Estimation 2017

Instructions for nodal officers
(Forest officials & Volunteers)
&
Data sheets for the population estimation in
different states of India
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91 Following this, the fieldperations of population estimation took place in 2017 as detailed below:

Table 1.4: Schedule of feld operationsfor elephantpopulation estimation conducted in each region

,\SIJ)'_ Region Time-Period

1 | North-eastern region 26" to 29" March 2017
2 | Eastcentral region 8"to 12" May 2017

3 | Northern region 239to 26" May 2017
4 | Southern region 16" to 19" May 2017

T The Aafirst reporto of t he, relédaseg maAngust 20EPEH RAY | on e s
presergd initial resultsonly from the direct count method. The figures providethis reportunderthe
section of direct count methddhve been arrived at in many cases by the state forest departments or have
been computed by researchers at the Asian Nature Conservation koufloased at Indian Institute of
Science, Bengaluru) on the basis of the data made avaitatblemby the state forest departmgnt

T Inparticular, mapping elephant distributions ine@oGraphicalnformationSystem (GISdomain collating
datafrom theindirect dung count methddom several state forest departments, processing and analyzing
them,and compiling more accurate population structure wataseveral months of work as large volumes
of data hd to begathered from the various statesllated, corrected and processed.

1 Reliable information on elephant distribution area is lacking in the case of some states or forest divisions
within a statefor extrapolation of elephant densifyor instance, mappingemhant distribution in areas
under the Protected Area network amderved forests was relatively easier when compared to computing
their distribution across agricultural regiomisr which there is a dearth of informatidsimilarly, robust
data on elepdint age/sex was not available in many casssphotographs of elephants taken during
population estimation exercise were not availétenalysis

1 Thisis still work in-progress withinputsrequired/pendindgrom several stakeholdessich asstate fores
departmenobfficials, administrative staffivho handle dataandGIS department from IT cedlf state forest
departments. Also, thiseingthefirst synchronized populi@in estimation exercisthat usesat least two
different methodgindirect and direct count methoagjrosdndia, an improvement from a mixture of direct
and indirect methods used by different states in 20@2mphasizehat he resultpresented in this report
shouldbe interpreted with cautioand simplistic compaisors should not benade with thesarlier 2012
census|n particular, no trend assessmshbuld be made for individual forest divisgor states from these
results h 2017 which also savmajor shifts in dry season habitat use by elephants in the doattoa
drought in the previous yedk.regional comparison would be more meaningful.

1 We suggest that this rep@hould in fact,be evaluated in terms of understandihg implementation
processchallenges faced and how the same was addresebthto desired outcomesiring the first al
India synchronized elephant population estimation exercise held in Z0&ge includesvaluation of
challenges faced while collecting and collating data, and processing and analyzing the same. If these
challengs are documented, it could help improve future population estimation exévgsesgide them a
more rigorous scientific basis

1 Othernewerpopulation estimation methods (line transect direct count, camera trapping using-a mark
recapture framework, DNAased profiles, occupancy models and so lenje been uskby research
groups asomesites, burequire substantial research and developrbeftre they aremplemented within
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a short period across the entire country. However, it is important to ititeatese of one or more of these
research methods, with the help of scientific institutions, for regular monitoring of elephant population
within selected areas gach of the four regions.

Elephants at a salt lick in Similip&dlom Odisha East CentraRegion







SECTION: 2.1 ELEPHANT DISTRIBUTION MAPPING

The exercise to map the distribution of elephants across forest beats, range and divisions was carried out
using the administrative maps provided by the Forest Departments. The presence or absence of elephants
within each of these administrative regionsswiaapped with the help of field personnel, either during the
training programmes or during the time of the actual elephant population estimation exercise.

In addition, data on the presence or absence of dung piles as assessed during the line traysasasurv
also used, podtoc, to arrive at the elephant distribution across forest divisions.

As mentioned previously, it was, however, not possible to accurately estimate the distribution of elephants
across the agricultural landscapesl human settlemenwhich is still work irprogress.

Figure 2.1 Forest staff undergoing training for preparation of elephant distribution maps

{

1 For understanding the elephant distribution pattern in India, we used GIS as a mapping and data analysis
platform (ArcView).The GIS data on division boundary and land use (landscape elementsspedtern
extractedvhere possiblérom the Forest Department records.

1 From May 2018 onwards, several elephant states were visited, individual forest officials met through
number of workshops, and available data on elephant distribution collected. For other states, the distribution
data were provided by the stakd. Taminady Keralg or were based on expdrtstitutional inputs
(Chhattisgarh). It should be noted that the elephant distribution area pertained entirely to areas under the
administrative control of the state forest departments, with the exception of somme sihtes in the
northeast.
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Table 2.1 States visited between May 2018 and March 2019

S!. No. State DivisonaDisticts
1 Karnataka 33
2 Arunachal Pradesh 25
3 Assam 31
4 Nagaland 7
5 West Bengal 22
6 Uttarakhand 15
7 Uttar Pradesh 8
8 Himachal Pradesh 1
9 Haryana 1
10 | Kerala 37
11 | Manipur 3
12 | Mizoram 2
13 | Meghalaya 4
14 | Tripura 8
15 | Andhra Pradesh 4
16 | Maharashtra 4
17 | Goa 1
18 | Andaman & Nicobars 2

Note: The remainingstatescould not be visiteduring theabovetime periodfor various reasons
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SECTION: 2.2 ELEPHANT POPULATION ESTIMATION USING DIRECT
COUNTSIN SAMPLE BLOCKS

1 Sample block count involves direct sighting of elephants by the survey team in each selected block and is
conducted simultaneously acr@dkforestdivisionsandstateswithin aregion on aiven day.

91 During the training workshop conducted in varioudarg and states, it was emphasized that block sizes
should ideally be about-@ kn?. This was based on data from tkarnataka elephant censRg12 that
indicated maximum detection probabilityr fineaboveblock area size Each block could be the smalles
administrativeunit (beat/compartment) or a more restricted defamedwithin this unit.

1 The number of blocks sampled would depend on the size of the forest division; the goal was to sample 30
50% of the area of a forest division and at leasB@Mlacks within a division.The blocks were to be
selected randomly within a division.

Figure 2.2 Block or beat and uniform grid-basedsampling designs for block countsn a given forest division

Elep present @ = 44 beat / compartment: / block 2
50% = 22 blocks (randomly selected)
"o are the o, are Creating elephant occwpa (Presence or Absence-non detection) wap for each
W‘“‘W‘: “m W“‘/“"‘ /“"“"'“‘n “"*‘fw IW beat / compa 7 block / zowe for each division

SR
Py

Scale: Liom = 2.50m

15

Blephants present P = 16, 50% of 16 =¢

In the absence of beats / rtments / blocks or zones, equal size (Skm2) grids are
of “mm st Yoty 9 Units with no elephants gnz:mm%mmmmmmu

1 Theboundary of each blookas marked on maps using natural features such as streams, ridges gnd roads
and the area determineld each block, two to threstaff perambulated the area carefully trying to locate
the presence of elephants from sounds of animals feeding, moving through the forest, or vocalizing. Care
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was taken to avoid double coumtghin a blockandin making sure all elephants detected were calinte
and, if possible, agsex classified.

1 As some animals would certainly escape detection, the results from this exercise would provide a
Ami ni mumod esti mate of the popul ati on.

Data Processing:

1 Data collected from the field exercise includesails omumber of elephants counteg)(yhe area sampled
(x)) ard total area of the division (X Estimates of variance for sample blocks of unequal sizes are provided
in Caughley (1977) and dpdian Statistical InstitutéKolkata)in Lahiri-Choudhury (1991)
1 The formula used for estimating elephant density and elephant number along with yateratard error
and 95% confidence intensb as follows
i.  Estimating elephant numbeY)(

Y= o ®
ii.  Estimating varianc@)

(I)C

———xB ——
€€ p

0

iii. Estimating standard error
m OOAT AAOAAOOT O ZFOEAAOOEI AOAT £01T OAIT Al APEAT Of

iv.  Estimate of 95% Confidence Interval (ClI)
60 Oi 0 QAo o MO h'Oi 0 Q4G O (Bo@ MO
Cl= Estimate of the upper and loweamfidence interval of total elephant population for a given
forest division or stratum

Where,

X=Total area of the region (Forest Division)

n= Total Number of blocks in that region (Forest Division)

®= No. of elephantsinth®p | ock j =1, 2, é, n
®= Area in kn? of the " block

® The total number of elephants counted in all sample blocks
x = Total area (in ki) of all sample blocks

(y/x)= Estimate of elephant density/km
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SECTION: 23 ELEPHANT POPULATION ESTIMAT ION USING THE
INDIRECT DUNG COUNT METHOD

Indirect method of estimating elephant density involves obtaining information of dung density, elephant
defecation rate, and dung decay r@arnes and Jensen 198The most challenging aspect in indirect
count mehod is obtaining robust dig decay ratestimats for a periodof time prior to the dung density
survey.The CITES MIKE programmen which India is a participantecommends the use of indirect
dungcount using thdiFaecal Standing Crap(FSC) method to estimate elephant densitieforested
habitats(Hedgesand Lawsor2006; Hedge2012).The Dung Count methodas carried outor the first

time acrosdndiato provide a picture of relative elephant abundance as well as an estimateleptiznt
populationwhere possible

Dung decay ratand dungdensity estimation exercises were executed independetilie defaecation

rate was derived from the literatukéariables such as skilets required to plan and exedinese exercises

time periodneeded order of execution, local conditions of rainfahd ambientemperature were taken

into consideration while planning and executing all exercises. At the end of execution, data was collated,
compled and cleaned. These datasets were predemsd analyzed andhe results obtained shared in
subsequent sections. These observations would be taken forward eventually to strengthen the approach of
theindirect count method to estimate elephant population size.

2.3.1 Defaecation Rate

1 One of the key variables required to estimate elephant density using the indirecbdahgiethod is the
dung defecation rate of elephantfie defecation rates estimated for Asian elephants tzenged from
about 9.3 to as high as 18.1 times per dag (Bxdges 2012 for a review). In southern India, the defecation
rate of elephants per day or 24 hours has been estimated to be around 14 to di6direesge (Dawson
1990, Watve 1992) antience a rate ofl5 times per dagan be useds the defecation te of elephants.

In addition, elephant defecation rate does not seem towacyy even across seasons, as seen in several
studies (Tyson et al. In review).

2.3.2 Dung Decay Rate

1 Dung decay may vary widely across the regions and seasons dependiieglaonditions of rainfall
temperature andther factorsTherefore, using results of dung decay rate from one location in a state cannot
necessarilyoe expected to give a reliable estimate of elephant density at other locataies.were thus
askedo set up experiments in different environmental regimes.

1 The dung experiments across different sta®initiatedin October 2016 andmap given below provide
thelocationsof the dung decay raexperimentgarried out for different regions and statacross India.

1 In a selected forestivision, 15 fresh dung pilesachweremarkedat intervals of 20 dayand their tatus
(presence or absen@jentuallynotedduring the week of the dung density estimate exerisaost cases,
these sets of dung piles were marked seven to eight times prior to the line transect exercise.

1 The dung decay rats derived from fitting a logistic regression to the data as suggested by Laing et al.
(2003).
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Figure 2.3 Map showing the locations ofdung decay rate experimers carried out in different regions and
states across India
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Figure 2.4: Training and marking of fresh dung pile for decay rate experiment




Figure 2.5 Examples of the status of dung piles marked and monitoreadver time

\ N ™ .' ) _; > = . .’_~,::_.' ’ ey
% \ \ A e AN ¥ T B e e 2
Fresh Sample No. 5 (as on 27/01/2017) Sample No. 5 (as on 08/03/2017)

Figure 2.6: lllustrative pattern of distribution of elephant dung decay and a logistic regression fitted to
estimate dung decay rate at a site.
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1 Daily dung decay rates at the 16 sampled sitdsecountry variedrom a low of 0.0043 (at Mudumalai
Tiger Reserve, Tamilnadu) to a high of 0.0095 (at Hosur Forest Division, Tamilreadiyding the
exceptionally high decay rate computed for KaziraNg#ional Park (Assam) based on limited data
The pattern of dung decay at Hosur came closest to fulfilling the condition required to obtain a robust
estimate of dung decay by fitting a logistic regression (Laing et al. 280®@)ever, several problems
arose with the dung decay rate results from many sites making it difficult to use these for
estimating elephant densityas explained in subsequent sections
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2.3.3 Estimating Dung Density from Line Transects

The Line Transectmethod(Burnham et al. 1980) used to estimate dung densityegedtuallyelephant
densiy can potentially be robust method of elephant population size estimation (Barnes 2001) with a
precisionevenbetter than the aerial surveys conducted to estimate elepirabiers in Africa savannas
(Jacmann 1991, Barnes 2002)he statistically igorousfidistance sampling approach ( Buc k|l and
2001)usesfiprobability detection functiahnto estimate of dung density in each transect or a pool of these
transects.

1 Trarsects oflength varying between 1 and 2 kilometease laid in sampled beats and the
perpendicular distare to each observed dung pikcoded. The perpendicular distan¢e each
dung pile measuredndthe total length of the transects walked is usethénestimation of dung
density at thescale of a foredivision.

1 The assumptin central to this method is that the probability of detealimgg pilesdecreases as
distance of the dung pifeom the transect linencreasesand that no pile which is dirdg on the
transect line isnissed.

1 Given observed data on dung piles aatppndicular distances, a aff distance is arrived at using
the probability detection functidn order to minimize noise and maximize precision

Figure 2.7: Block or beatand uniform grid -based sampling design for dung counts for a given forest division

survey for dung count
Elephant pvtseﬁwt =16;100% =16

Elephants present = 44 beat / compartment / block. / zone
100% for dung count = 44
Beats/compartmonts/blocks/zones with no dephants are renoved and in all Grids with wo elephants are removed and all grids with dephants are
beats/conpartments/locks/ Zonss with ELEphants preseat, dung cownt wsing Line transect to be canvied out used for line transect dung count

1 Dung densitywasestimaed using DOSTANCE software program (version 6.2) (Buckland et al.,
1993). This program generates simulations based on observed occurrence gilesirand
estimates dung density for that aredSTDANCE generates dung density using perpendicular
distances observed within the -@ff distance.

1 Dung density is calculated using several detection functions and a combination-pasametric
models for details refer to the report of the Karnataka 2012 elephant censdarima and
Sukumar, 2012).

1 The selected modelith an estimate of dung density is arrivedising multiple qualifiers such as
Akaike Information Criteria (AIC), standard error values and goodness of fit of the models to the
underlying assumption of Line Transect Method.
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1 Elephant density can be estimated by using the following relatio(Baipes and Jensen 1987)
E=(Yxn/D
Where;
E = Density of elephants per unit area
Y = Density of dung per unit area
r = Dung decay rate per day
D = Number of defecatiorserdayby an elephant

1 Information on Dung Decay Rate is integral to the estimatioelephant density in this method.
Without this information,preferably specific to a given regioelephant density cannot be
estimated.

1 Based onthe field knowledge of foresbofficials, the divisions ranges and beats with known
elephant presenaeereselected fotheindirect count exercise each stateThisinformation along
with forest cover maps (using 2011 vegetation data) was used to deternglghlat occurrence
area within each division, state and region

1 Elephant dunglensity maps we created at regional level showcaséhe stateand regiorwise
relativedung densityusing Geographical Information System (GIS) software.

1 The above procedure was followtxlestimatedung densityfor each forest division (or a cluster
of adjoining divsions in case of very low sample size and elephant abunddim@emaps, in
addition, would enable us to compare the elepbanndancestimates from the indirect dung
count method with the direct blodount method.
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SECTION: 2.4ELEPHANT POPULATION STRUCTURE T AGE AND SEX
CLASSIFICATION

Data on population structure were collected during the sample block aodirity monitoringocatiors

where the visibility was good and elephants veeqgected tapend sufficientime for observers to classify

them into age and sex categories

9 Following this principle waterhols, open areassalt licks,locationswhere elephastcommonlycros&d

roadsor riverswere identified as potentiaionitoringlocatiors based orthe ground knowledge of the field

staff.

1 Here details such as number of elephants, the age and sex of the elephants seen were recorded. Sex was
differentiated bsed on presence or absence of tusks for animals alyazses. Individualtess thar years

were notsexed while enumerators were also trained to try and differentiate tuskless males (makhna) based

on characteristic features such as the presence of gfeash, slanting back, broad musculature at trunk
base and the social context of the individual (solitaryaalidt or adult withat tusks).

9 The observers were encouraged to take photographs of elephants when possible during this exercise and
the age oélephantvas classified into four major classes based on their shoulder heights following Sukumar

et al. (1988). The categories are

Table 2.2 Age classification of elephants based on shoulder height measurements

,\SI(I)'. Region Time-Period

1 | Calf <1 yrold; up to 120 cm height

2 | Juvenile | li5yrsold; 121180 cm

3 | Subadults | 5i 15 yrs old; 181210 cm for female and 18240cmfor male
4 | Adults 15 yrs; >210 cm for female and >240 cm for male

* ndi vi dual s

were recorded as

0 ufar agedckassdnd dex. e d 6

Figure 2.8 Examples of elephant groups that &n be classified into their age and sex categories

f
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SECTION: 2.5 ON-GROUND SAMPLING EFFORT

Figure 2.9 Key highlights of on-ground sampling effortsat consolidated all India level and across
different states of India

Area of Forest Divisions Surveyed

AArea of 212095km?
AAcross23 states

ForestsSurveyedusing Direct Count Method

ANo. of Blocks Surveyed: 4,021
AArea of Blocks Surveyed: 24,558km?2
AAcross10states

ForestsSurveyedusing Indirect Count
ANumber of Line Transects: 4,134
ATotal Length of Transects: 6,420km
ADung PilesRecorded: 46,645piles
AAcross 14 states

ElephantsClassified

ANo. of Elephants Sighted: 14,939
AAcross12 states

Notes:

1. Not all divisions are updated withe latest forest area

2. Only 10 stateseported dateon number and area dflocks sampled using direct count method
3. Dataon elephant population structure based omeports received from onli2 states




B stawsaDistibution of Elephants in Indiaf 2017

Table 2.3: On-ground Sampling Effort for Direct-Count Method

1 | Arunachal Pradesh 138 744
2 Assam 865 5205
3 | Meghalaya 232 1185
4 | West Bengal (Northegion) 58 550
5 | Jharkhand 311 2667
6 Odisha NA NA
7 | Chhattisgarh NA NA
8 | West Bengal (Southegion) 57 985
9 Uttarakhand 555 3038
10 | Karnataka 654 3284
11 | Kerala 615 3895
12 | Tamilnadu 535 3005
Grand Total 4021 24558

Notes: Among the major elephant stat&disha did not report the number and area of blocks
sampledwhile Chhattisgarh made a total count of all elephants recorded by field tddmasther
states with small (<100) elephant populatidit@wise reported total counts.

Table 2.4: On-ground Sampling Effort for Indirect -Count Method

1 Arunachal Pradesh 141 222
2 Assam 597 776
3 Meghalaya 153 129
4 | Tripura 61 80
5 Nagaland 39 48
6 | WestBengal(North region) 186 251
7 Odisha 512 885
8 Jharkhand 191 295
9 Uttarakhand 334 343
10 | Karnataka 864 1641
11 | Kerala 615 1162
12 | Andhra Pradesh 83 148
13 | Andaman & Nicobars 11 11
14 | Tamilnadu 347 429

Grand Total 4134 6420
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SECTION: 3.1 DISTRIBUTION OF ELEPHANTS

Figure 3.1 Map of India showingthe forest cover(as per Forest Survey of Indiajand the broad distribution

of wild elephant (EPE 2017)

: Elephant presence 2017
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3.1.1Elephant Distribution Area acrossRegions andStates

The elephantdistributionareais a minimum 0f1,29,268 km, across4 regions 23 states and 301 forest
divisions This figure represents théand area administered by the state forest departments, with the
exception of some of the northeastern states where most of the forests are under community ownership and
management. In a few states with small elephant numbers (<100) or occasional iscof®tephants

from neighbouring states, the distribution areas could not be deterriiepthants also widely range in
predominantly agricultural or settled areas; these areas have not yet been computed for lack of adequate
data. The total area of elepttaistribution and presence in the country would certainly exceed 200,000
km? if one were to take both forests and agricultural land into consideration.

Table 3.1 Region and statewise elephantdistribution areas(based onEPE 2017)

S| No. Region/ State Elephant QistribéJtion area l_\lumber of divisions

in km with elephant presence

Northeast Region
1 Arunachal Pradesh 7000 25
2 Assam 15050 31
3 Meghalaya 11119 4
4 Tripura 987 8
5 Nagaland 1000 7
6 WestBengal(north) 1933 9
7 Manipur ub 3
8 Mizoram ubD 2
Sub-total: 37,089 89

East Central Region

9 Odisha 16825 37
10 | Jharkhand 4156 8
11 | Chhattisgarh 27635 29
12 Bihar ubD NA
13 Madhya Pradesh ubD NA
WestBengal(south) 4067 13
Sub-total: 52,683 87

Northern Region
14 Uttarakhand 4087 15
15 Uttar Pradesh 2745 8
16 Haryana ub 1
17 HimachalPradesh ubD 1
Sub-total: 6,832 25

Southern Region
18 Karnataka 8976 33
19 Kerala 9606 37
20 Maharashtra uD 4
21 Andhra Pradesh 6318 4
22 Andaman & Nicobars 133 2
23 Tamilnadu 7562 20
Sub-total: 32595 100
Total: 129199 301

Note:* Data of elephant distributiois not available for 7 states witherylow elephant population
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3.1.2Proportion of Elephant Distribution Area and PopulationacrossRegiors

Figure 3.2 Elephant distribution and direct count population estimatesacross regiors

Percentage of Elephant Percentage of Elephant
Distribution Area in Each Region Population in Each Region

m Northeast m East Central m Northeast m East Central

m Northwest m Southern m Northwest m Southern

1 Thelarge elephant distribution aré&l% of the total in the countryr) theEastCentral Regiorut
only 10% of the total elephant populatima consequence dhe dispersal and widespread
movement of elephants in recent terieheSouthern region which covers 25% of the total elephant
distributionholdsthe largest populatiof49% of the totalpf elephants in the countigt some of
the highest densities recorded. The Northeastern Region is the second most important in terms of
elephant population found roughly in proportion to the area of geographical distribution in the
country. The Northern Regidras the smallest population and distribution area of elephants.
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1

SECTION 3.2DIRECT BLOCK -COUNT ESTIMATE

A population of Z,580 elephants has been estimated from 23 states in Indigelairect count method
using random block sampling.

Northeast Region estimat&0,139 elephani84%), EastCentral Regior3,128 elephants (P6), Nortrern
Region 20857%) elephantand Southern Ryon estimatd 14,612 elephant$49%).

Eight states in India lv@ more than 1500 elephargachwhile anothei8 states report less than 25 elephants
each.The numbepf elephant$n a stateanges from 6049(KarnatakaYo 6 (Maharashtraindividuals

Table 3.2 Region and statewise estimate of elephant numberby the direct block count method (EPE 2017)

Sl. . Elephant Density/ | Elephant distribution area | Elephant Population
No. REgEn iR i km? V i in km? i (Estd;)
Northeast Region
1 Arunachal Pradesh 0.23 7000 1614
2 Assam 0.38 15050 5719
3 Meghalaya 0.16 11119 1754
4 Tripura** 0.10 987 102
5 Nagaland** 0.45 1000 446
6 | WestBengal(north) 0.25 1933 488
7 Manipur ub ub 9
8 Mizoram ubD ubD 7
Subtotal: 10139
EastCentral Region
9 Odisha 0.12 16825 1976
10 | Jharkhand 0.16 4156 679
11 | Chhattisgarh 0.009 27635 247
12 | Bihar ubD ubD 25
13 | Madhya Pradesh ubD ubD 7
WestBengal(south) ubD 4067 194
Subtotal: 3128
Northern Region
14 | Uttarakhand 0.45 4087 1839
15 | Uttar Pradesh 0.08 2745 232
16 | Haryana ubD ubD 7
17 | HimachalPradesh ubD ubD 7
Subtotal: 2085
Southern Region
18 | Karnataka 0.67 8976 6049
19 | Kerala 0.35 9606 3322
20 | Maharashtra ubD ubD 6
21 | Andhra Pradesh 0.01 6318 65
22 | Andaman & 0.14 133 25
Nicobars**
23 | Tamilnadu 0.37 7562 2761
Sub-total: 12228
| Total | 129199 | 27580

Notes:1. ** Results are based on indirect (dung) count method (for the sifafeipura, Nagalandand Andaman
& Nicobars) toobtain the parindia figures of elephant populatio@. UD- undetermined
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Letter of the MOEFCC, Project Elephant Division stating thechange in numbers presented by Kerala state

F. No. 5-9/2009-PE (Pt,)
Government of India
' Ministry of Environment, Forests & Climate Change
Project Elephant Division
Indira Paryavaran Bhavan,
Aliganj, Jor Bagh Road,
New Delhi-110003

1

Dated 11% September, 2018

Ta,
The Principal Chief Conservator of Forests (WL)
& Chief Wildlife Warden,
All PE States.

Sub:  All India Synchronized Elephant Population Estimation, 2017 - reg.
Sir,

I am enclosing herewith the final elephant population estimation figures based on
the All India Synchronized Elephant Population estimation conducted during March-May,
2017 for information and necessary action. These figures are based on both the direct and
indirect count methods as some State/UTs (Kerala, Tripura, Nagaland & A&N Island) have
provided indirect count data for finalizing the All India Synchronized elephant population
estimation figure of 2017,

Yours faithfully,

Encls: As above, . !’ ; '! f ¥
N | il

(Dr. K. Muthamigh Selvan)
Scientist ‘D' (Project Elephant)
Email id: km.selvan@gov.in
Telephone No. 011-24695067

(Source: File No. 69/2009PE(Pt), Government of India, Ministry of Environment, Forests & Climate Change,
Project Elephant Division, 11 September, 2018)

Notes:Elephant population estimation from Kerala has been updated as per the letter received from Project
Elephant Division (File No.-8®/2009PE(Pt), Government of India, Ministry of Environment, Forests & Climate
Change, Project Elephant Division, 11th SeptemB018) to 5706 and are based on indirect (dung) count method
analyzed by Kerala Forest Department. This figure replaces the elephant population of 3054 estimated by direct
(block) count method reportgmteviouslyin EPE (2017)
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Table showing the official estimates of the MOEFCC, Project Elephant Division after incorporating
the changes in numbers reported by Kerala

Population Estimation of Elephants in India, 2017
REGION STATE ELEPHANT POPULATION
North-East Arunachal Pradesh 1614
Assam 5719
Meghalaya + 1754
Tripura ** 102
Magaland ** 446
West Bengal (Morth Region) # 184
Manipur 9
Mizoram 7
10,139
East Central Region Odisha 1976
Jharkhand ATY
Chhattisgarh 247
Bihar 25
Madhya Pradesh 7
West Bengal (South Region) # 194
3128
North West Region Uttarakhand 1839
Uttar Pradesh 232
Haryana 7
Himachal 7
2085
South Region Karnataka 6049
Kerala ** 5706
Maharashtra B
Andhra Pradesh 65
Andaman & Nicobar Islands ** 25
Tamil Nadu 2761
14612
GRAND TOTAL 29964
i The total elephant population estimation figures for West Bengal is 682 (North Bengal
(488) + South Bengal{194]).
** Population estimation figures are based on indirect (dung) count method as informed by
State & UTs like Kerala, Nagaland, Tripura and A&N Islands.

(Source: File No. 69/2009PE(Pt), Government of India, Ministry of Environment, Forests & Climate Change,
ProjectElephant Division, 11 September, 2018)




3.2.1 Regionand Statewise Estimatesof Elephant Population using Direct
Block-Count Method

In this sectionan extendedrersian (compared to that reported in the -Kitia Synchronized Elephant
Population Estimatio2017) of the direct block count estimation of the elephant populatitre region,

state and divisiomviseis provided In additionmaps of the relative density eflephants across each region

has also been provideHor eactlstate, the figures are first pooladrossall sampled locksand later the
estimates are provided for each division or cluster of divisions constituting a contiguous landscape or an
Elephant Rservelt should be noted that the total of the estimated population in each division of a

state need not add up to the number estimated for the entire state through pooled analydis some
casesonly partial data were available for the elephant areas of a Btatse see Appendit for map

index of all elephant divisions

3.2.2 Direct Count Elephant Population Estimaton i North East Region

A total of 10,139 elephantgasestimated in Arunachal Pradesh, AssidaghalayaMizoram, Manipur,
Nagaland;Tripura andchorthern WestBengal ofthe northeast region.

Figure 3.3 The relative density of elephant§per km?) in the northeastern region estimated fronthe
direct count method

Elephant population density of North east India ( Direct count method 2017)
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Direct Count Elephant Population Estimationi Arunachal Pradesh

1 Elephants are distributed over 22 forest divisions in Arunachal Pradeshtatiadl of 139 sample blocks
were randomly selected and enumerated in Arunachal Pradesh.

1 Analysis of the above indicated an overall elephant density of 0.23 elepharits/#tiis state. Thelgphant
distribution area for Arunachal Pradesheistimated tdbe about7000 kn? based on the information
published from the website http://www.wildlifeofindia.org/projectelephant.html. This gives a population
estimateof 1614 elephaustfor the state.

Elephant
ol State / Division Name Elephant2 =Dl distribution Elepha_nt
No. density/km Error . 2 Population
area in km
Arunachal Pradesh 0.23 0.02 7000 1614
ShergaorKhellong-Bomdila-
1 PakkeBanderdewa 0.49 0.07 1281 628
2 | SagaledHapoliLikabali-Along 0.50 0.11 1992 996
3 | PasighaPasighat WLS 0.04| o001 1589 63
DibangLohit
Anjaw-NamsaiNamdapha
4 | NampongChanglangDeomali 0.14 0.03 814 113
Khonsa

Direct Count Elephant Population Estimationi Meghalaya

1 Much of the elephant habitat area in Meghalaya is uodermunity forest. A total of 232 blocks were

sampled in the state and the same ranged from 2Z&dk&18 kn?. This translated to an overall density of
0.16 elephants/kinThe elephant distribution area for Meghalaya as estimated by the forest depatment i

11,185knd and the population estimate of 1754 elephants.

Elephant
2 State / Division Name Elephantz S distribution EIephapt
No. density/km Error . 2 Population
area in km
Meghalaya 0.16 0.01 11118 1754
1 | Balpakaram NP 0.09 0.01 220 20
2 | Jaintia Hills 0.28 0.05 316 89
3 | Khasi Hills 0.16 0.02 4210 695
4 | Garo Hills 0.13 0.01 5260 684
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Direct Count Elephant Population Estimationi Assam

1 Elephansare found in 36 forest divisions Assam. A total areaf 5205km? was sampled for block count
direct method for the state. Eleamnt density of 0.38 animals/Knwas estimated for this state. The total
elephant area for the state, estimated by the Assam Forest Department is 15,0%fldating an elephant
number of 572 elephants for the state.

Elephant
<l State / Division Name Elephant2 =il distribution Elepha_nt
No. density/km Error . 2 Population
area in km
Assam 0.38 0.01 15050 5719
1 | NameriSonitpurDhemaiji 0.33 0.09 1528 504
2 | KamrupW & E- Golpara 0.22 0.03 944 208
3 | Kaziranga National Park 1.52 0.54 1070 1627
4 | Karbi AnglongNagaon 0.29 0.05 2376 691
5 | Manas NP 2.21 0.17 546 1206
g | ChirangKachugaon 022|  0.04 1685 377
HaltugaorDhansiri
DibrugarhDigboi-
7 DoomdoomaSivsagar 0.95 0.10 1010 960

(Note: Only mejor forestdivisions with elephants areeported here)

Direct Count Elephant Population EstimationT Manipur

A group of 6 to 7 elephants has been reported along the eastern bBakakoRiver, bordering Nagaland.
This group appeared to be isolated without having any habitat connectivity. However, this group was also
not enumerated during the 2017 census operations.

Elephant

L Elephant o Elephant
State / Division Name - 5 distribution :
density/km area in kn? Population
Manipur NA NA 9
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Direct Count Elephant Population Estimationi Mizoram

A group of 57 elephants has been reported to move into Mizoram on a seasonal basis. This group moves
between India (Assam and Mizoram) @ahgladesh across the international border. However, this group
was not enumerated during the 2017 census operations.

Elephant
o Elephant o Elephant
State / Division Name ) 5 distribution .
density/km area in Kim? Population
Mizoram NA NA 7

Direct Count Elephant Population EstimationT West Bengal (North)

Elephants are distributed over niieeest divisions in noréern WesBengal. A total of 153 blocks were
sampled for the direct count method for nertiBengal.An elephant density of 0.25/Kmwas estimated
for this region and a total number of 488 elephastisnated using 1933 khelephant distributioarea
for northernBengal.

,\&;’(I)'. State / Division Name DELZ?S/?I?%Z ESr:gr diE,!t(reipl:_JtLthli2':12 PE)ISSIZ ?irg)tn
area in km

Northern WestBengal 0.25 0.02 1933 488
1 Buxa TR East 0.10 0.02 394 40
2 | Buxa TR West 0.36 0.08 367 131
3 | JaldapardNP 0.38 0.07 306 115
4 | Jalpaiguri 0.15 0.4 311 46
5 | Gorumara\NP 1.06 0.32 104 109
6 | Baikunthapur 0.27 0.08 226 61
7 | DarjeelingWL 0.12 0.03 161 19
8 | Kurseong 0.08 0.00 64 5
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3.2.3Direct Count Elephant Population Estimationi East Central
Region

A total of 3128 elephanis estimated in Odisha, Jharkhand, Chhattisgarh, Bihar, Madhya Pradesh and
southern WesBengal of eastentral region of India.

Figure 3.4 The relative density of elephant population divisiorwise in eastcentral India by the
direct count method

Elephant population density of Central India (Direct count method 2017)
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Direct Count Elephant Population Estimationi Odisha

Odisha Forest Department estimated a population of 1976 elephants in the state by the direct count method.
State and Elephant Reserve (ER) wise elephant numbers estimated are dghesable below.The

elephant distribution area is assumed to be thiseearea of the notified Elephant Reserpart from the

Elephant Reserves the remaining elephants are fowed@nabther territorial forest divisions and revenue

lands.
Elephant Elephant
,\SICI)' State / Division Name density distribution Plileﬁg ?igtn
' /km? area in km? P

Odisha 0.12 16825 1976
1 Mayurbhanj Elephant Reserve 0.09 7044 635
2 Mahanadi Elephant Reserve 0.23 1038 240
3 Sambalpur Elephant Reserve 0.22 427 94

Note: 1. Standard erros for elephant densitwas not providedn 2017 elephant population estimatigport
submitted byDdisha forest department

Direct Count Elephant Population Estimationi Jharkhand

Elephants are found in 12 forest divisions in the state. A total obRitks were samed in Jharkhand.
Based on an overall elephant density of 0.16 &mopulation of 678 elephants for the state was estimated.
However, a more precise estimatiethe elephant distribution area in the statad its forest divisions

needed.
Elephant
o State / Division Name Elephant 2 il distribution EIephapt
No density/km Error . > | Population
area in km
Jharkhand 0.16 0.009 4156 679
1 | Palamau TR 0.21 0.02 522 113
2 | Saranda 0.44 0.06 344 152
3 | Chaibasa 0.17 0.04 238 40
4 | Saraikela (Dhalbum & Dalma) 0.09 0.05 315 31
5 | Ranchi, Lohardaga & Khunti 0.06 0.01 480 33
6 | Gumla 0.03 0.01 131 4
7 | Dhanbad 0.54 0.13 53 29
8 | Jamshedpur 0.06 0.01 292 17
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Direct Count Elephant Population Estimationi Chhattisgarh

Chhattisgarh state has been divided into six forest circles, namely, Raipur, Bilaspur, Sarguja, Durg, Kanker
and JagdalpuiThese circles are further divided into 34 territorial divisions and 13 Protected Areas. Out of
these, elephant movement has been reported from 22 territorial divisions and 7 Protected Areas, during the
last five years.

Out of 22 territorial divisions ah7 Protected Areas with elephant presence, elephants were sighted in 7
territorial divisions and 2 Protected Areas during the population estimation exercise. A total of 247
elephants were recorded by the forest departniénat.elephant distribution areaibeen arrived at by
totaling the areas of all forest divisions which have been visited by elephants according to study by Wildlife
Institute of IndiaAs these elephantaove over a very large areshift their range from one year to another

or even disprse out of the statestimates of elephant distribution area and elephant density aealpt
meaningful.

Elephant
,\?(I)' State / Division Name dgrlssri)tcz(nr;z distribution Plileﬁg %gtn
' area in km? P
Chhattisgarh 0.009 27635 247
1 | Sarguja NA NA 108
2 | Bilaspur NA NA 122
3 | Raipur NA NA 17

Note: Standard error was not provided the elephat populationfiguresby Chhattisgarh forest department

NA- not available

Direct Count Elephant Population EstimationT Bihar

According to the state forest department, the foredtwidate of Bihar are not inhabited by wild elephants

on a regular basis. Earlier, occasional instances of wild elephants moving from the source areas of
Jharkhand, West Bengal, Odisha and Chhattis@n India) and from the forest regions around KosiTappu

and Parsa Wildlife Sanctuafyn Nepa) were reported.

These elephants stayed for short duration in the border districts of Bihar. However, recently elephants from
Jharkhand and Nepal are more frequently moving into the districts of Bhagalpur, Banka and Jamui
(bordering Jharkhand), and Supaul, Araria, Kislaajcand West Champaran (bordering Nepal). An
elephant number of 25 elephants have been made by the forest department.

Elephant
. Elephant o Elephant
State / Division Name - > distribution .
density/km area in kim? Population
Bihar NA NA 25

NA- notavailable
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Direct Count Elephant Population EstimationiT Madhya Pradesh

Seven elephants are visitors to Sanjay Tiger Reserve of Madhya Pradesh from adjoining Guru Ghasidas
National Park (GGNP) of Chhattisgarh. They first appeared in 2005, later in 2008, in 2013 and recently in
2017. During these years they are reported only in the Mohan Range of Sanjay Tiger Réser2e17
immigrant elephants also have moved into Bagdsah Tiger Reserve.

Elephant
. Elephant o Elephant
State / Division Name x > distribution -
density/km area in ki Population
Madhya Pradesh NA NA 7

NA- not available

Direct Count Elephant Population Estimationi West Bengal (Soutlern
Region)

1 Elephant groups in southern west Bengal aweep r i mar i |y fAmi gratoryo el ephal
about 198637.

1 There areseveral elephargroups and solitary bulls that move irit8 forest divisions including thé/est
Medinipur, Bankura, Purulia,iBbhum and Jhargram regions. Over time the numbers have increased and
manyelephants seem to have become resident in aguBengal.

1 Up to 200 elephants have been reported in recent years, but making an estimate is difficult because of
changes in the migtion patterns.

1 Duringtheelephant population estimatiexercise in 2017 total of 47 elephants were encountered in 57
beats A density estimate of 0.05/Knderived from this exercisgives a figure of 194 elephants during the
census period ig017.

1 The elephant distribution area reported here refers only to the area of forests as determined from satellite
images; the elephants however move over a much larger geographical area encompassing agricultural and
and human settlements.

Elephant
State / Division Name Elephant2 distribution area Elepha_nt
density/km in km?2 Population
South Bengal 0.05 4067 194

Note Standard Error was not estimated because of several assumptions in the computation of density.
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3.2.4 Direct Count Elephant Population EstimationT Northern Region

A total of 2085 elephants are estimated in Uttarakhand, Uttar Pradesh, Haryana and Himachal Pradesh in
northern India.

Figure 3.5 The relative density of elephant population divisioawise in Northern India by the direct
count method
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Direct Count Elephant Population Estimationi Uttarakhand

Elephants are distributed over 12 forest divisions in Uttarakhand. A total of 585 blocks were sampled for
block count method in Uttarakhandin overall elephant density of 0.4%ephants/krhwas estimated for

the state by this method. Based on the 408%7elephant distributioarea estimated by Varma and Sukumar
(2012), a population number of 3Belephant can be made for the state.

Elephant
I\?(IJ'. State / Division Name d5r|1esFi)tgz<nnth Esr:gr distrirt)_)ution2 P?SSIZ\ %r;tn
area in km
Uttarakhand 0.45 0.02 4087 1839
1 | Corbett TR 0.83 0.07 516 430
2 | Haridwar 0.17 0.04 277 47
3 | Rajaji NP 0.58 0.05 815 475
4 | Lansdowne NA NA NA NA
5 | Kalagarh 1.32 0.31 522 692
6 | Ramnagar 0.17 0.02 493 86
7 | Terai Central 0.07 0.02 73 5
8 | Haldwani 0.14 0.02 383 54

Note 1. No datawereavailable for LaisdowneForestDivision (a major elephant divisiorgndsomeother
(minor) divisionswith elephants2. NA not available

Direct Count Elephant Population Estimationi Uttar Pradesh

Number of elephants estimated for Uttar Pradesh during the 2017 population estimation period for regions
of Nazibabad, Bijnur, Shivalik and Dudhwa Tiger Reserve is 232. Another 30 elephants are also reported
to move seasonally from Nepal to Katarmjlyat iegion of U.P.

Elephant

Sl. L Elephant g Elephant
No. State / Division Name density/km? dlstn?nu:(u%nzarea e e

Uttar Pradesh 0.084 2744 232
1 Nazibabad 1.55 66 102
2 Bijnur 2.06 31 64
3 Shivalik 0.077 310 24
4 Dudhwa TR 0.063 668 42

Note: Standard Error could not be estimated from the data provided.
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Direct Count Elephant Population Estimationi Haryana

Elephants from Uttarakhand and U.P. are known to cross the Yamuna river and move to Kalsar WLS and
NP regions of Haryana, according to the forest department field staff, since 1988. Initially 3 to 4 elephants
used to be seen in this region, with the nungieémg up to 12 sometimes (in 2015). In 2017, seven elephants
were reported to be found in this state.

1 Haryana NA NA 7

Direct Count Elephant Population Estimationi Himachal Pradesh

Elephants from Kalsar WLS and NP regions of Haryana enter Simb&le8an Himachal Pradesh. Out

of 6 forest beats this WLS, elephants are found in 5 beats and 2 beats among these are very extensively
used by elephants. Their first visit to the sanctuary was in 2015. A total of 7 individuals are reported by the
forest fidd staff (but this could also be the same elephants reported from Haryana)

1 Himachal Pradesh NA NA 7




3.2.5 Direct Count Elephant Population Estimationi Southern Regon

A total of 14612 elephants are estimated in Karnataka, Kerala, Tamil Nadu, Andhra Pradesh, Maharashtra
and Andaman & Nicobar Islands of southern region of India

Figure 3.6 The relative density of elephantpopulation division-wise in Southern India by the direct
count method

Elephant Population Density of South India Region (Direct Count Method 2017)
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Direct Count Elephant Population Estimationi Karnataka

Elephants are found in 33 forest divisions in Karnataka. A total of 654 blocks were sampled for the block
count based population estimation for Karnataka statee results show an overall density of 0.67
elephants/krhwhich, extrapolated to an elepttaistribution area of 8976 kingives a total estimate of

6049 elephants for the stata.addition, wild elephants are also found outside forest areas within coffee
plantations in districts such as Kodagu and Hassan; these are unlikely to have been robatsample
blocks. During the 2017 population estimate, Karnatalearly retains its position as the state with the
highest elephant population in the country.

] - Elephan .| Elephant e bnan
l\?o. SIETE § PRTSIE N denes‘i)ty‘/ﬁkr:\2 Esr:gr g'fg;?:ﬁ'(ﬁz PoSSIaatliotn
Karnataka 0.67 0.03 8976 6049
1 | Hassan 0.15 0.03 299 45
2 | Hunsur 0.62 0.14 78 48
3 | Nagarahole TR 1.54 0.20 643 992
4 | Dandeli 0.04 0.01 824 36
5 | Madikeri WL 0.24 0.04 344 82
6 | Kollegal 0.24 0.03 879 207
7 | Mangaluru NA NA NA NA
8 | Bannerghatta NP 0.63 0.11 250 158
9 | Bhadra TR 1.12 0.23 492 550
10 | Chickamagalur 0.29 0.06 996 289
11 | Cauvery WL 0.50 0.06 770 386
12 | Biligiri Rangaswamy TempleTR 0.98 0.15 574 565
13 | Bandipur TR 1.13 0.10 827 935
14 | Madikeri 0.32 0.05 1052 337
15 | Virajpet 0.69 0.13 116 81
16 | Ramnagara 0.05 0.02 744 37
17 | Shivama@ga 0.08 0.01 1126 89
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Direct Count Elephant Population Estimationi Kerala

Elephants are found in 37 forelivisions(data combined for some FDa) adensity of 0.3 animals/km
extrapolated to distribution area of 986 km? for a totalof 3322 elephant§Kesavan et al. 2017)

Slo' State / Division Name diiri)tg?knr:\z ESr:gr dililt(reiit.?_)rtljztiigtn2 PEJISEIZ z:i?)tn
area in km

Kerala 0.5 0.01 9606 3322
1 | Aralam WLS 0.00 85 0
2 | Kannur 0.04 0.02 112 4
3 | Wyanad North 0.30 0.06 180 55
4 | Wyanad South 0.27 0.03 316 85
5 | Wyanad WLS 1.35 0.04 343 462
6 | Kozhikode 0.07 0.02 281 19
7 | Mannarkad 0.15 0.03 396 60
8 | Nilambur North 0.25 0.05 379 93
9 | Nilambur South 0.85 0.24 318 269
10 | Palakkad 0.31 0.11 177 56
11 | Silent Valley 0.14 0.05 238 33
12 | Chalakudy 0.07 0.02 264 19
13 | Idukki WLD + Thattekad 0.77 0.29 81 62
14 | Kothamangalam 0.06 0.02 297 18
15 | Kottayam 0.17 0.04 165 28
16 | Malayattoor 0.98 0.17 521 510
17 | Mankulam 0.12 0.06 90 11
18 | MunnarFD + WLD 0.28 0.03 880 245
19 | Marayoor 0.45 0.16 53 24
20 | Parambikulam 0.58 0.22 262 151
21 | PeechWLD 0.11 0.04 73 8
22 | Vazhachal 1.01 0.23 369 374
23 | Nemmara 0.15 0.04 319 48
24 | Achankovil 0.43 0.11 285 124
25 | PeriyarTR (East and West) 0.30 0.04 891 266
26 | Punalur 0.14 0.04 46 6
27 | Ranni 0.37 0.05 802 293
28 | Konni 0.09 NA 326 29
29 | Sherdurney WLS 0.69 0.29 150 104
30 | Thiruvananthapuram 0.22 0.05 323 72
31 | Thiruvananthapurai/L 0.11 0.02 197 21
32 | Thenmala 0.86 0.27 121 104
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Direct Count Elephant Population Estimationi Tamilnadu

I Tamilnadu Forest Department estimated a population of 2761 elephants by sample block count method
with estimates also made for each of the forest divisions harbouring eleHd4R 2017)

1 These numbers will have to be interpreted with caution when compatieel 2012 estimate because the
severe drought of 2016 had resulted in large numbers of elephants fromatknmitoving into adjoining
states with moister forestfhese elephants began to move back to Tadil only with the onset of the

monsoon in mieR017after the census operations were over

Elephant

3% | e oo name St | 36 | datnen | St

Tamil Nadu 0.37 NA 7562 2761
1 | Dharmapuri 0.58 NA 315 184
2 | Hosur 0.77 NA 646 499
3 | Coimbatore 0.14 NA 693 97
4 | Nilgiri North 0.32 NA 565 180
5 | Nilgiri South 0.53 NA 102 54
6 | Gudulur 0.51 NA 117 60
7 | Mudumalai TR 0.92 NA 321 294
8 | Sahyamangalam TR 0.59 NA 1312 772
9 | Theni 0.00 NA 201 0
10 | Erode 0.25 NA 448 113
11 | Srivilliputhtur WLS 0.21 NA 345 74
12 | Tirunelveli 0.28 NA 252 70
13 | Kalakad Mundanthurai TR 0.11 NA 548 58
14 | Anamalai TR 0.25 NA 958 237
15 | Dindigul 0.06 NA 138 8
16 | Kodaikanal 0.70 NA 27 19
17 | Kanniyakumari 0.06 NA 234 14
18 | Megamalai WLS 0.08 NA 340 27
19 | Madurai NA NA NA 0
20 | Tirupattur NA NA NA 1

Note: 1. Standard error was not provided in 2017 elephant population estimation report submitted by Tamilnadu

forest departmen®. NA- not available
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Direct Count Elephant Population Estimation i Maharashtra

In Maharashtra elephant population estimation was carried out in southern region where six elephants were
counted in Kolhapur and Sawantwadi divisions of Kolhapur Forest Circle. These elephants have moved in
recent times from Karniaka into Maharashtra.

1 Maharashtra NA NA 6

Direct Count Elephant Population Estimationi Andhra Pradesh

1 A total of between 55 and 65 elephants are reported for the state of Andhra Pradesh. Elephants regularly
move between Tamil Nadu and Karnataka in southern region of the state (area belonging mainly to Chittoor
West division) and also from Odisha into neditern Andhra Pradesh (Srikakulam Division). In Chittoor
West division, elephant numbers range from 25 to 30 elephants. In Tirupati Circle a video captured 24
elephants near Kalyani Dam, Chamala Range. In addition to this, 4 elephants are estimatagatnaat
Range, Srikakulam Division.

Andhra Pradesh 0.01 6317 65
1 | Chittoor West NA NA 30
2 | Tirupati NA NA 24
3 | SrikakulamDivision <0.01 505 4
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SECTION 3.3 RELATIVE DENSITY ESTIMATES OF ELEPHANT
POPULATION USING THE INDIRECT DUNG -COUNT METHOD

3.3.1Indirect Dung-Count Method i Learning and Results

1

The linetransect exercise for estimating dung density was largely carried out satisfactorily across most
states in the country. The same was not true for the experiments to estimate dung decay rate, a key
variable in translating dung density into elephant density.

Even though dung decay rate experimevege plannedo be carried out at 30 sites across the country,
they were eventually set up and carried out only at 16 sites across all regions.

Data from the dung decay rate experiments gave mixed and inconsestaltsg.rLaing et al. (2003)
recommended that to obtain an unbiased estimate of dung decay rate, about 90% of the dung piles
marked at the outset should have decayed by the time of the dung density survey.

Only theHosur Forest Division (Tamilnadu) came cbse tothe criterion of about 90% decayof

the initial set of piles marked; 83.3% of the first set and 86.7% of the second set had decayed by the
time of the census.

Satyamangalam Tiger Reserve (Tamilnadu) also fulfilled the 90% decay critewioiine déa were

overall extremely anomalowsith very high proportions of dung piles marked at every stage decaying
(e.g. 64% of the last set of piles marked had also decayed, a figure much higher than any other site)
making it difficult to obtain a reliable decagte.

Biligiri Rangaswamy Temple (BRT) Tiger Reserve (Karnataka) carried out the dung decay
experiments with perfection including taking photographs of every set of pile marked and attaching
these to the data set provid@this would be an ideal model émulate in future exercises of this kind
However, only 46.7% of the first set marked decayed.

Two sites in Kerala (Periyar Tiger Reserve and Shendurney Wildlife Sanctuary) with 80% decay

of the first set also practically met the criterionfor use of thelata in a logistic regression.

Tamilnadu with 5 sites and Kerala with 4 sites carried out the dung decay rate experiments
comprehensively. Karnataka also carried out the experiments at two kéRkddsa BRT) but missed

other importantrepresentativesites (Bandipur, Nagaraholelharkhand (Palamau TR), Meghalaya
(Khasi Hills and Nongpo), and Nagaland (Wokkah) were other states which carried out the experiments
diligently and satisfactorily. At some of the latter sites, very few dung piles decayédstimice, at
Nongpo only 20% of the first set of dung piles marked had decayed by the time of the census.

When all the data sets were assembled and scrutinized from the 1l6osijed, sites (Hosur
Tamilnadu (0.0095) Periyar-Kerala (0.0074) ShendurneyKerala (0.0061) PalamauJharkhand

(0.0086) seemed to satisfactorily meet the criteria of adequate sampling and greater than about

80% decayof the initial sets of dung piles by the time of the field census for dung density estimation.
We therdore do not translate the dung density estimates to elephant density estimates (as this
could lead to wrong interpretations and comparisons) but report dung densities only as an index

of relative elephant abundance at the regional scal®nly Kerala resu#t are given as per their report.

The major lesson learnt from this exercise is thatdineg decay rate experiments have to be
diligently carried out at 30 or more sites across the country, and begin about®) months prior

to the line transect dung densit survey.
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3.3.2Indirect Count Elephant Population Estimation i North East Region

Figure 3.7: The relative density of elephant population divisioawise in North Eastern India by the
indirect count method

1. One obviousadvantagef the indirectdungcountmethodis thatit helps to record elephaptesence
in stateswith low elephant densitiesegions within a statesith low elephant numbergandin states
such adNagaland, TripuraMeghalaya and Arunachal Pradeshere direct sightings of elepharis
difficult because of dense forest cover or very hilly terrdinerefore, statistically robustataon
elephant dung densitiean be established over aipdrof time b infer trends

2. Many states in théNortheasternregion haveforest divisions with high (>2000 dung piles/ka),
moderatg>500 to 2000 dung piles/ Kjnrand low(< 500 dung piles/ ki) elephant dung density levels.

3. High elephant dung density (more than 2000 dung piles p@rdiwisions fromtheNortheastermegion
are Manas NP, Western Assam WL, Guwahati WL, Eastern Assarfk&kiranga) Dhansiri, Chirag,
Sivsagar, Sonitpur Ea@ll in Assam state))Vokha (NagalandgndTura WL (Meghalaya).
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