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This is the third round of the country level
assessment of Tigers, Co-predators and Prey,
using the refined methodology. As a country
having the maximum number of tigers and
their source area, India also has the unique
distinction of embarking on this refined
methodology across all forested habitats and
tiger States within the country. The state of the
art technology has been put to use, involving
remotely sensed data, geographical
information system and camera traps, besides
extensive ground survey. The latest computer
application have been used for obtaining the
results.

This science based monitoring and assessment
would further strengthen our efforts to
conserve our national animal.

I compliment the tiger States, National Tiger
Conservation Authority, Wildlife Institute of
India and collaborators outside the goverment
system for this commendable effort.
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Prakash Javadekar

Minister of State (Independent Charge)
Environment, Forests & Climate Change
Government of India
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Introducti

By virtue of being the top preaator, the tiger functions as an umbrella species forthe
conservation of biodiversity, ecosystem functions, goods, and services in forest
systems of Asia. The "Project Tiger", a pioneering conservation initiaive of the
Government of India, aims to harness this role of the tiger along with the tigers'
charisma to garner resources and public support for conserving representative
intact ecosystems. Securing natural systems along with their functions would
ensure that their inherent values, goods and services are available for future
generations of Indians.

Tigers are a conservation dependent species. Major threats to tigers are poaching that is driven by an illegal international
demand for tiger parts and products, depletion of tiger prey caused by illegal bush meat consumption, and habitat loss due to
the everincreasing demand for forested lands. To gauge the success of conservation efforts as well as to have a finger on the
pulse of tiger populations and their ecosystems, the National Tiger Conservation Authority in collaboration with the State Forest
Departments, National Conservation NGO's, and the Wildlife Institute of India conducts a National assessment for the "Status of
Tigers, Co-predators, Prey and their Habitat" every fouryears. The methodology used for this assessment was approved by the
Tiger Task Force in 2005. The first assessment based on this scientific methodology was done in 2006 and subsequently in 2010.
In 2006, the tiger population was estimated at 1,411 (1,165 to 1,657) which was much lower than the earlier official estimates.
This brought about major changes in tiger conservation policy, legislation, and management. Subsequently, these concerted
actions resulted in an upward trend in the tiger population as documented by the 2010 population estimates of 1,706 (1,520 to
1,909). However, the 2010 assessment also showed a decline in tiger occupied area. This decline in tiger occupancy was
recorded in areas outside of tiger reserves, indicating loss of habitat quality and extent - a crucial element essential for
maintaining genetic connectivity between individual tiger populations. To address this vital conservation concern, the NTCA in
collaboration with the WIl delineated the minimal tiger habitat corridors connecting tiger reserves for implementing landscape
scale tiger conservation. Now all tiger reserves manage their tiger populations based on a tiger conservation plan (TCP), which
addresses specific prescriptions for core, buffer, and corridor habitats. Herein, we report the summary results of the tiger status
assessment done for2014.
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State

Bihar
Uttar Pradesh
Uttrakhand

Shivalik Hills & Gangetic Plains

Andhra Pradesh
Chattisgarh
Jharkhand
Maharastra
Madhya Pradesh
Odisha

Rajasthan

Central Indiuﬁ Landscape & Eastern Ghats

Goa

Karnataka

Kerala

Tamil Nadu
Western Ghats
Assam

Mizoram
Arunachal Pradesh

North Bengal

North-Eastern Hills & Bhramaputra Flood Plain

Sundarbans
INDIA

Methods
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The countrywide assessment of tiger status uses a double sampling
approach to estimate the distribution and abundance of tigers in India.
The first component of the double sampling consists of ground surveys of
all potential tiger bearing forests in 18 States (table 1) wherein the
following information is collected by the State Forest Department

personnel:

Sampled
Beat

31
315
812

1158
2409
3562

19

5874
8580
3299
179
23922
105
2201
672
1002
_3980
547

45
605
52
29717

Tiger
occupied
Beat

27
129
361
517

85

97

614
717
81
84
1678

506
208
206
927

95

23
121
31
3274

No. of Samples
Sampled Trails with
Trails Tiger Signs
detected
15 9
712 244
1810 658
2667 996
7036 172
9595 150
92 0
17640 1106
25634 1493
10434 135
642 180
71273 " 3236
315 T,
6819 1106
2025 411
3214 506
13 2033
851 190
45 3
152 52
1048 s
8 190
76 6700

87679
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1) Ground surveys for determining occupancy of habitat Along with the information generated by ground
patches by tigers and other predators surveys, latest remotely sensed data on

2) Linetransectstoestimate prey abundance a) landscape characteristics,

3)  Sampling plots onthe line transects to assess b)  human "foot-print", and
a) habitat characteristics, c) habitat attributes were subsequently used to
b) humanimpactsand model tigeroccupancy and abundance.

¢) preydungdensity.

Total Length No. of Total No. Plots No of Individual
trails Transects Length Sampled Camera Trap Tigers
(km) Walked Sampled Locations Photo-
(km) captured

830 118 360 854 235 28
3785 683 2107 828 551 99
9755 1592 3575 3503 806 267
14370 2393 6042 5185 1592 387
32635 8436 18811 14883 505 34
45309 9664 23165 15720 0 6
577 224 448 431 0 0
91920 18577 46692 31116 1466 116
145627 26556 64410 53614 2459 286
52550 10071 20910 17742 140 6
3368 482 1003 1690 863 51
371987 74010 175439 135196 5433 491
1614 348 686 580 0 0
34910 7200 15676 10620 577 260
11824 2031 4095 3474 399 87
17533 3375 7033 5373 578 159
65881 12954 27489 20047 1554 464
4405 872 3036 2058 806 134
205 39 78 0 0 0

84 15

1437 164 349 277 0 0
6047 1075 3462 2335 890 136
812 318 1031 529 266 62
459096 90750 213464 163292 9735 1540*

Table 1: Country wide sampling effort for ground
surveys, camera trap sampling and number of unique
tigers photo captured in each state.
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The second component of the double sampling consists of
scientifically rigorous abundance estimation in select sampling
units using a) remote camera trap based capture-recapture
technique for estimating tiger and other carnivore abundance and b)
line transect based Distance sampling for estimating prey
abundance. This sampling was done by trained State Forest
Department personnel, competent National Non-Governmental
Organizations and the Wildlife Institute of India (Table 1 & Fig 1).

Figure 1. Camera trap locations
& tiger scat locations across
India

Kilomiaters ‘-
®  Tiger Location through Scat DNA "-_1:'
®  Camera Trap Coverage ﬁ
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Data Anal

Occupancy Analysis : Data from replicate ground surveys were transferred to 10 x 10 km grids in a geographic
information system. Occupancy of a grid by tigers was then modeled as a function of habitat characteristics,
prey availability and human footprint while addressing imperfect detection of tiger signs from spatially
replicated surveys. This analysis helps in understanding factors responsible for presence of tigers, spatial
extent of tiger populations, and habitat connectivity between tiger populations.

Abundance Analysis: We use likelihood based spatially explicit capture-recapture (SECR) to estimate tiger
abundance from camera trap data. Tiger photographs obtained from camera traps were digitized and analyzed
using the program ExtractCompare, a pattern recognition program specially developed to individually identify
tigers from their striped coat pattern. We used habitat characteristics, prey availability and human footprint
variables obtained from the ground surveys and remotely sensed data within SECR as covariates to model tiger
densityinprogramR. Covariate models were then used to estimate tiger numbers across landscapes within tiger
occupiedforests.

Genetic Sampling: In areas where it was difficult to sample with camera traps and/or conduct ground surveys,
we used non-invasive genetic sampling of tiger scats to detect tiger presence and in some cases the minimum
number of tiger individuals. DNA was extracted from scat samples collected from field and identified by a tiger
specific mitochondrial DNA marker (cytochrome-b, 162 base pair fragment). Tiger positive samples were
subsequently identified toindividual tigers using a panel of 11 microsatellite markers.

Maximum Entropy Models (MaxEnt): In the states of Arunachal Pradesh and Mizoram we could not infer tiger
abundance using robust SECR approach from camera trap data due to logistic constraints. In these states we
used confirmed tiger presence locations from tiger scat (confirmed by DNA profile) and opportunistic camera
trap photos to model tiger habitat using program MaxEnt. Minimal tiger density obtained from individually
identified tigers within small intensively searched areas at these sites were used to provide a crude estimate of
tigernumbers inthese states.




A total of 3,78,118 km5 of forests in !8 tiger
states were surveyed (table 1¢gure 2). An
unprecedented eﬁErt was invested in camera
trapping tigers across India (figure 1) resulting

in a total of 15‘;nique tigers photo-captures
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Figure 2. Spatial coverage of sampling for tiger sign, ungulate encounters, habitat characteristics and human impacts. Sites where
tiger sign was recorded is shown and provides an overview of tiger distribution in India.
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The total number of tigers (>1.5 years of age) estimated in India in 2014 was 2226 (1945 to 2491)

State

Shivalik-GangeticPlain Landscape Complex
Uttarakhand

Uttar Pradesh

Bihar

Shivalik-Gangetic

Central Indian Landscape Complex and Eastern Ghats Landscape Complex

Andhra Pradesh (Including Telengana)
Chhattisgarh

Madhya Pradesh

Maharashtra

Odisha

Rajasthan

Jharkhand

Central India

Western Ghats Landscape Complex
Karnataka

Kerala

Tamil Nadu

Goa

Western Ghats

North Eastern Hills and Brahmaputra Flood Plains
Assam

Arunachal Pradesh

Mizoram

Northern West Bengal

North East Hills, and Brahmaputra
Sunderhans

TOTAL

* Likely to be revised as sampling is ongoing in the state

+  From scat DNA
£ From camera trap data and scat DNA

Tiger Population
2006 2010 2014
178 (161-195) 227 (199-256) 340
109 (91-127) 118 (113-124) 117
10 (7-13) 8 (-) 28
297 (259-335) 353 (320-388) 485(427-543)
95 (84-107) 72 (65-79) 68
26 (23-28) 26 (24-27) 46
300 (236-364) 257 (213-301) 308*
103 (76-131) 169 (155-183) 190
45 (37-53) 32 (20-44) 28
32 (30-35) 36 (35-37) 45
- 10 (6-14) 3+
601 (486-718) 601 (518-685) 688(596-780)
290 (241-339) 300 (280-320) 406
46 (39-53) 71 (67-75) 136
76 (56-95) 163 (153-173) 229
- - 5
402 (336-487) 534 (500-568) 776(685-861)
70 (60-80) 143 (113-173) 167
14 (12-18) - 28*
6 (4-8) 5 3+
10 (8-12) = 3
100 (84-118) 148 (118-178) 201 (174-212)
- 70 (64-90) 76 (62-96)
1,411 (1,165-1,657) 1,706 (1,520-1,909) 2226(1945-2491)

Table 2 : Estimated tiger numbers for States and
landscapes in 2014 in India compared to earlier
estimates reported for 2006 and 2010.



e
i
Rllnr: od=er
SLaket Tsuniliry

STATUS OF TIGERS 12
ININDIA, 2014

Shlvallk-Gangetlc

The State of Uttarakhand has shown a remarkable increase in
tiger population and occupancy. Valmiki Tiger Reserve in
Bihar too has recorded a substantial improvement in tiger
status. In Uttar Pradesh, Pilibhit Tiger Reserve and adjoining
areas of Uttarakhand have improved, while tiger status has
either showed a slight decline or remained status quo in the
protected areas of Uttar Pradesh terai habitat (figure 3).
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Fig 3. Tiger density gradient in
occupied habitat of the Shivalik-
Gangetic Plains Landscape.
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Tiger populations have increased in and around tiger

reserves where existing habitat contiguity has permitted

dispersing tigers to establish territories and reproduce.

Notable improvements are observed in the state of

Madhya Pradesh, while tiger populations of Maharashtra
{:/\ﬂ\ ’ and Rajasthan have marginally increased. However
northern Andhra Pradesh, most parts of Odisha and
Jharkhand continue to loose tiger occupied habitat and
tiger abundance has declined (figure 4).

Chhattisgarh has shown an increase,
but this is due to a commendable
effort in surveying parts of Indravati
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Tiger Reserve which was assessed
" forthe first time in 12 years by sign
okl \\surveys and genetic sampling.
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Tiger population and occupancy has shown
a substantial increase within this
landscape. States of Karnataka, Kerala and
Tamil Nadu have all registered an increase
in tiger abundance. Goa now has a
persistent tiger presence with about 3-5
tigers. The Mudumalai-Bandipur-
Nagarhole-Wayanad complex holds the
world's single largest tiger population
currently estimated over 570 tigers. The
Sahyadri Tiger Reserve has between 5-8
tigers based on scat DNA and model based
predictions. The Sahyadri tiger population
though a part of the Western Ghat
Landscape is accounted for in the Central
Indian Landscape in the state of
Maharashtra.

TAMIL NADU

i
B ki S

i G 1t U S D)
Tiger Dty
Fig 5. Tiger density I i ﬁ f::ﬁm m
gradient in occupied ligrest

habitat of the Western
Ghat Landscape.

Lo 1 Tiger Reserve
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Tiger population in the Sundarbans has remained
stable and is estimated to be about 76 (62 to 96)

tigers. Major part of the Sundarbans has now been ;i 5 ; 131 e @ a
camera trapped with 62 unique individual tigers Bl
photo-captured. Iger !{éﬁ:_itjr © Tigersign
Hight ‘% Camera Trap
[0 waner
Frvest:
Low ___ Tiger Resevve

Fig 6. Camera trap coverage
and tiger sign recorded
during khal surveys
overlaid on tiger density
gradient modeled by
spatially explicit capture
re-capture across
Sundarbans Biosphere
Reserve.
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North East Hills and

Tiger population status has shown improvement in the State of Assam with Kaziranga
having the maximum number of tigers in the landscape. Tiger occurrence in the Karbi
hills, Dibang valley and Namdapha Tiger Reserve are encouraging. The minimum
numbers of tigers recorded in Namdapha and Dibang were four each based on genetic
sampling within a confined search area, yielding a minimum tiger density of about
0.77(SE0.1) tigers per 100 km’. Extrapolating this density to tiger habitat estimated
by MaxEnt gave a potential tiger population of about 20 in Namdapha and Dibang
valley.
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An unprecedented effort of camera trapping and field surveys
across tiger occupied habitats was undertaken for this
assessment . This effort has resulted in photo-capture of 1540
unique individual tigers, constituting nearly 70% of the total
estimated population of 2226 tigers. It is now clear from three
cycles of country wide assessment that tiger populations,
indicative of intact functioning ecosystems, respond well to
reduction in human pressures, protection, prey availability
and good quality habitats. The political will, conservation
commitment by wildlife managers and improved protection
have paid dividends.

Tiger populations have increased in several states. Notable
amongst them are the states of Uttrakhand, Karnataka, Tamil
Nadu, Kerala and Madhya Pradesh.

Areas where there is a potential for increasing tiger
populations are Sanjay-Guru Ghasidas landscape shared by
Madhya Pradesh and Chattisgarh, Kawal and Srisailam Tiger
Reserve in Andhra Pradesh and Telangana, Simlipal and
Satkosia Tiger Reserves in Odisha, Manas Tiger Reserve in
Assam, Buxa Tiger Reserve in West Bengal, Palamau Tiger
Reserve in Jharkhand, Achanakmar and Indravati Tiger
reserves in Chhattisgarh. These Protected Areas would benefit
from  conservation inputs that restore habitat, prey
populations and in extreme cases supplementation of tigers so
as to ensure that these PAs continue to deliver ecosystem
services at their optimal levels. Future of tigers in India
depends on maintaining inviolate core habitats for breeding
tiger populations, habitat connectivity for genetic exchange
and protection from poaching of tigers and their prey.




Principal Investigators : Shri Qamar Qureshi, Dr. Y. V. Jhala, Dr. Rajesh Gopal.

Wildlife Institute of India Team:
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l Training & Research team

Faculties involved in Phase | training: Dr. K. Sankar, Dr. 5. A. Hussain, Dr. Bivash Pandav, Dr. Aseem Srivastava, Dr.
Gopi G.V., Dr. P. Pal, Dr. Bilal Habib, Shri Salvador Lynghdoh, Shri Qamar Qureshi, Dr. Y. V. Jhala.

Senior Research Biologists: Dr. Rashid Raza, Dr. Parabita Basu, Ms. Vishnupriya Kolipakam

Research Biologists:
Aftab Usmani

Ahana Dutt

Aisho Sharma Adhikari
Ashok Kumar

Ayan Sadhu

Anil Dashare

Anindita Bidisha Chatterjee
Anup Pradhan

Ashish T. Prasad
Bhaskar Jyoti Bora
Bipin C. M.

B. Navneethan

Deb Ranjana Laha
Dibyadeep Chatterjee
Deepti Gupta
Dibyendu Mondal

Volunteers:

Dimpi A. Patel
Deepanjan Naha

J. Charles Leo Prabu
Jayanta K. Bora
Kainat Latafat
Madhura Davate
Manas Manjrekar
Manendra Kaneria
Mriganka 5. 5arkar
Manjari Roy
Meghna Bondopadhyay
Nilanjan Chatterjee
Naitik G. Patel
Narendra Mohan
Nikunj Jambu

Neha Awasthi
Nilesh Abaso Patil

Ninad Mungi

Paul Peter Predit
Prerna Sharma
Prajapati Rutu

Pranay Amruth Maroju
Ravi Sharma

Rohan B. Bhagat

Rajal Devendra Pathak
Rahul K Talegaonkar
Ranjana Pal

Ridhima Solanki
Roshan D. Puranik
Sonal Roman

5. Deepan Chackaravarty
Shameer, T.T.

Syed Abrar

Sunil Bhardwaj

Sanjay Xaxa
Shravana Goswami
Shweta Singh
Shikha Bisht

Sonu Yadav
Sunanda Sharma
Sudip Banerjee
Sumi George
Srinivas Yellapu
Sougata Sadhukan
Subrata Gayen
Tamali Mondal,
Urjit Mahesh Bhatt
Urvashi Sharma
Ujjwal Kumar

Dr. Vineet Kumar Dubey

Animesh Naskar, Anusree Bagchi, Bhavya lyer, Gaura Chandra Das, Gulshan Singh, Manisha Nair, Mirza Ghazanfar
Ullah Ghazi, Michelle Irengbam, Monideepa Mitra, Naman Goyal, Prakash Mehta, Prashant Tariyal, Raja sekhar
Bandi, Ritu Negi, Rajat Rastogi, Sayari Bhattacharya, Sonali Aggarwal, Sankarshan Chaudhari, Tabassum Yasmin

& Urvi Gupta.

SCIENCE (GIS Firm)

Mr. Prabir De (Consultant), Ms. Swati Saini (Senior GIS Executive), Mr. Sk. Zeeshan Ali (GIS Analyst)

Project Assistants
Ms. Shweta Sharma and Mr. Vinay Sharma



19 STATUS OF TIGERS
IN INDIA, 2014

World Wild Fund for Nature Team:

Peter Prem Chakravarthi J, Yogesh J., Meraj Anwar, Vijayakumar K., Ravikumar N. Balraj B., Vinothkumar A., Sakthivel. C,
Krishnakumar N., Ravikumar N., Meraj Anwar, Mudit Gupta, Ashish Bista, Rohit Ravi, Dabeer Hassan, Naresh Kumar Lodhi,
Pranav Chanchani, Rekha Warrier, Rohit Ravi, Macson D'Almedia, Shwetha Nair, Dabir Hassan, Harish Guleria, Kamlesh
Maurya, Jimmy Borah, Jyotirmay Jena, Sprih Harsh, Yogesh J, Avinash Dubey, Tridip Sharma, Pankaj Sarkar, Raju Lal Gurjar,
Kamal Thakur, Ratnesh Dholpuria, Monjit Kalita, Imtaz Uddin Ahmed, Lalthanpuia, Kamal Azad, Pranab J. Bora, Pallabi
Chakrabarty, Soumen Dey, Sarkam Rongfar, Sailaja Nayak, Subhodeep Bhattacharjee, Sunny Shah, Sailaja Nayak, Debmalya
Roy Chowdhury, Sunit Kumar Das

Wildlife Conservation Trust Team:

Milind Pariwakam, Vishal Bansod, Ankur Kali, Prajakta Hushangabadkar, Aditya Joshi, Adwait Keole, Vivek Tumsare, Atul
Tikhe, Vatsal Upadhyay, Prasenjeet Navgire, Aniket Sayam, Sheetal Navgire, Mahesh Yadav, Bhushan Jadhav, Ankita Kulkarni,
Sagar Deskhmukh, Rahul Deshmukh

Aaranyak Team:
M Firoz Ahmed, Dipankar Lahkar, Bhibuti Lahkar, Arif Hussain, Bhaskar Barukial, Anukul Nath,

Center for Wildlife Studies & Wildlife Conservation Society Team:

Dr. K. Ullas Karanth, N. Samba Kumar, Killivallavan, Jitendra Shankaraiah, Ravishankar Parmeshwaran, Arjun Srivathsa, Mahi
Puri, Kiran Yadhav, Vinay L., Sushma Sharma, Shivani Poojari, Srikanth Rao, Santosh M. N., Biswanath N. G., Santosh C. U.,
Vinayak Kori, Harsha L., Binny Devaiah, litendra Shankaraiah, Shantaram Kamat, SomsheKhar, Subbaiah K. 5., Line transect
work was assisted by 76 forest department staff and 114 civil society volunteers

Wildlife Research and Conservation Society Team:
Jayant Kulkarni, Prachi Mehta, Tushar Pawar, Shrikant Kathol, Gaurav Gade, Sukhdas Puri, Suresh Puri, Rajaram Kasdekar,
Ashok Akhande

Ashoka Trust for Research in Ecology and the Environment Team:
Nilmani Rabha, Amal Deka, Bhabananda Roy, Dhritiman Das, Niraj Kakati

Photo credits
Ayan Sadhu, Dr. G.5. Bharadwaj, Joseph Vettakavan & Nilanjan Chatterjee
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