Project Tiger

Tiger Task Force (1970) predicted that tiger will be
extinct soon if hunting and poisoning will continue.

By 1972, about 1,827 tigers were alive.

Project Tiger was launched on 1st April 1973, with 9
Tiger Reserves as source populations.

A NN Tiger population increased to ~3000 (Late 80’s) and
K S Sankhala prey as well as habitat was secured.

R.W.Burton,Phythian-
Adams, Morris, Stracey, E.P.
Gee H.Abdulalj, J.A. Singh,



Trade in Tiger Parts By the 1990s, tigers began to vanish rapidly.

Poaching for the traditional Chinese medicine trade had hit the Subcontinent,
sparking what was being called “the second tiger crisis.
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Sariska Tiger extinction caused wide scale criticism and
Tiger Task Force was setup in 2005.

Beginning of new era for tiger conservation by changing
old traditional beliefs of managing tigers.




Total forest cover in India at presentis 21.7%. 5%

area is Under Protected Area (870 PAs)
Average size ~200 sq km

Nine reserves covered an area 0of 9,115 sq km in
1973 which increased to 50 Tiger Reserves
covering 71,027.10 sq.km at present.

Average size ~1400

Till 2017 >Rs 500 crore were spent.
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Tiger extinction

The extinction probability was. ;
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Mining
Most mining districts have more than 30% of

their area under forest

Average forest cover of the 50 major mineral
producing districts is 28 per cent. The national
average of forest cover in each state is

20.6% .
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Tiger Extinctions

‘®- Reported Tiger Population

. Sighting Frequency by Staff
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Technological Advancements

CARNIVORE SIGN R
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Record direct
sighting with age
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Camera Trappi 26,838 CT locations
34,858,623 wildlife images

76,651 Tiger photo-captures

-
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State | Uttarskhand « Drasion 2 Natiorsl P »| Ranpge  Chil « Beat Gulenazsot

ObsarverName  Tarun Singh Date | (2022014 ~ StartTime |0500 3- EndTime | 1000 (4 Walk |22

Transect Ferest Type | Himalayan Mol v Transect Terrain Type Undulating

Start Longitude Start Latitude
End 3 End Latitude
Use TAB Button of Keyboard to navigate through
S _No Animal_Type Time

1 Chital Himalayan Mas.  Undulasng
2 Goawr Himalayan Mois.  Undulating
3 Barasingha Himalayan Mois_  Valley

Forest_Type Terain_Type

Machine Learning,
Computing Power

METADATA

v Transect 1

~ Transect Beanng

125

Replicate 1 -

| Weather Clear ~




Fingerprinting Tigers

Software Program EXT RACT COMPARE

# spots = 27

From 76, 651 tlger images - _

2468 Tlgers (excluding cubs) 0 R nnnne .L’ 1

Identified ”[‘ | , I‘[(\\ { 1
l l‘

Population Estimation,
Detect poaching & trade routes,
Dispersal and Demography. b ‘,

binary image using 'liquic Save extract



Double Sampling: Ground Samples & Camera Traps

o, 26,838 CT locations
34,858,623 images
76,651 Tiger images

w%? Unique Tigers

-
",*

A

522,996 km effort in

“‘ 3,81,400 km?

Tiger presence

Sampled Units

- I Forest
Tiger scatlocation for DNA based ID

Cameratraps with Tiger capture
Cameratrap coverage

|
B Forest

Largest Wildlife Survey Ever in the World
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Camera Trapped

TigerPresence

>——) (4273 obs)
TIGER NUMBERS: SECR- Camera Trapped + Jomt Dlstrlbutlon Covarlate Model = 646

unique Tigers
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Covariates

. a) Tiger Sign Intensity;
b) Prey encounter rate;
¢) Human Disturbance.
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Inviolate Area

For 20 breedingtigresses -800-1000 km?

Total Population in the Core
Tigers = Male 8

Cubs<1 Year=10-15

Cubs 1-2 Year=10-15

Buffer --1000-3000 km? e

2-3 Year olds =10 -15 Y

3-4 Year olds = 10 -15 gl 57 20 o

Old tigers & Surplus breeding age Tigers = M\ " O

S s ) i

Tot Pop = 75 — 100 Tigers e T S ™

p= 8 N e

10 NON-BREEDING FEMALES
WITH 2 CUBS EACH

A 3 TRANSIENTS



Relevance of Core Size and Corridors for Metapopulaton

META POPULATION

. < POPULATION 1 : CORE > 800 S0. KM.

~<— CORRIDOR . «—— POPULATION 2 : CORE < 600 50Q. KM.

N\

Corridors become crucial for viability of Population 2 as by itself it
does not have the habitat to sustain greater than 20 breading tigers.

~— CORRIDOR " CORE
BUFFER

POPULATION 3 : CORE = 1000 50. KM.
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PREY BASE BUILDING..............

70 Kuno WLS
Wild ungulates

60
50
40
30
20

y = 8E-21e0.242x

10 R2 =0.95
0
2005 2007 2009 2011

O Villagerelocation.

U Habitat management.

O Law enforcement.

O Ex. Kuno, Kanha, Pench,
Madumalai, Nagarhole,
Corbett.

L Regaininglost species

L Upgrading protection.

O Prey Augmentation.

O Ex. Gaur reintroductionin
Bandhavgarh.

L Mass breeding.

O Sustaining populations.

O Law enforcement.

O Ex. Barasingha Breeding
Program at Kanha
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MSTrIPES

For Law Enforcement & Monitoring

PATROL MODULE ECOLOGICALMODULE CONFLICT MODULE
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Modular program
3 Mobile apps, desktop and central server




Priority Tiger ol
Conservation Areas RE™  chien
RISKA N VALMIKI a
PN e
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Demographic & Genetic

Viability

Potential Demog raphlc

& Genetic Viability

Ecological Significance .

Incorporates Source
Population, Tiger
Occupancy Potential,
Forest Patch Size and
Connectivity.
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Future of Tiger Conservation
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Our objective is not to contrive glorified Safari Parks, for the tiger or
for that matter our wildlifein general. Our endeavor, on the contrary,
must be to retain the pristine or climax conditions of these areas
with all the wonder and variety of its living forms, not just as a
primordial relic of a distant past but as a dynamic and vital
requirement for a quality of life that the most enlightened level of
human thinking can conceive.

H.M Patel Union Minster and Chairman Steering Committee, Project
Tiger






Three publications which criticized All India tiger Monitoring

Methods in Ecology and Evolution

Methads in Ecology and Evolution 20135, 6, 1053=1066 doi: TLTTTT2041-210X.12351

An examination of index-calibration experiments:
counting tigers at macroecological scales

Arjun M. Gopalaswamy" % **, Mohan Delampady”, K. Ullas Karanth® * ®, N. Samba Kumar® *
and David W. Macdonald'

Journal of Agricultural, Bielogical and Environmental Statistics
June 2017, Volume 22, |ssue 2, pp 111-139 | Cite as

Bayesian Methods for Estimating Animal Abundance at
&8 ===  Large Spatial Scales Using Data from Multiple Sources

Authors Authors and affiliations

Soumen Dey, Mohan Delampady [+, Ravishankar Parameshwaran, N. Samba Kumar, Arjun Srivathsa, K. Ullas Karanth

Conservation Letters

A journal of the Society for Conservation Biology

Defensible Inference: Questioning Global Trends
in Tiger Populations

Abishek Harihar'-%, Pranav Chanchani®*, Milind Pariwakam®, Barry R. Noon**, & John Goodrich'

m pen Access



Oxford Study 2015- Karanth & collegues

Index-calibration experiments: counting tigers 9

E . R2 (Karanth)=0.0001
i - o o R2 (Adjusted)=0.34
2 o
’% © Improvement in
5 relationship is 3400%
E} (=]

’1I-D 1|-5 EI-{] 2|-5 BI-D 3I-5

Tiger sign encounters (count per 10 km walk)

Fig. 5. Plot of the relationship between tiger sign encounter rates and
estimated tiger densities from 8 different sites in India (from Karanth &
Kumar 20035). The line represents the estimated regression line.



Recipe for cooking data
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]
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Response: Mathematistry may get one in trouble if ecology is not in sight

Harihar Interpretation:
Larger the difference
in tiger photocaptures
higher will be the
difference in density.

Observation: Larger
the difference in
number of tigers
photocaptured smaller
The difference in
density.

Percentage difference in estimated density (D)

Difference in number of individuals photocaptured

Figure 1 Thediftererce ir the aumber of individ aal tigers photo-cactured (x-axis) versus perceni cifference In estimated cens ty |y-axis) using a maximuam
likeinood spalially explicit caplure-recasture farmuiation (MLSECR), belweer 2014 and 2010 at sitesin Indiz. Note thal Lhree siles, Kanaall " 2), Pakke
(1_24), and Narreri [1_25) Tiger Reserves, could not ke directly cornpare ited
numbers, refer Table 52

dassampling ramea in 2010 differed sigrificantly at these sites. Far site identification

More complexinteraction going on which include capture probabilityand sampled area.
Robust abundance method should be invariantto unique individualscaptured.



Harihar et al:

Increase in trap nights
results in increase in tiger
population.

AITM: There is no
relationship between
(R2=0.11) trap nights and
unique tigers captured.

Harihar et al: Increase in
unique tigers will result in
increased density.

AITM: There is no
relationship between
(R2=0.14) uniquetigers
captured and density.

Effort (Trap nights & unique tigers 2014

y =0,0019x + 23,098

Unique tigers and density

R2=0,114

y =0,5197x - 0,4918
R?=0,1425
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bility of Tiger occupancy

Occupancy Bayesian

Sites

Cell Area (sq km)
Walks
Length (km)

Naive Occupancy %

Detection Prob. %
Estimated
Occupancy

Area Covered (sq
km)

Tiger area (sg km)

Camera Trap
Units
Population

Sampling interval
between occupancy
and camera

trapping

205

188
205
4174

19.6

17 (se 17)
66

38,540

14,076

71
391 (se 57)

7 yrs

AITM

861

100
1,170
49,900

34.26

39.2(se 0.89)
34.6

49,900

20,800

230
300 (se 20)

<1lyr



Source Population
within each
landscape with
Habitat
Connectivity
essential for long-
term Tiger Survival

Habitat available for
expanding Tiger
Population:
requires
conservation
investments

| 1 1 1 | 1 1 I ]
Kilometers

Tiger Density

High [ water
Forest
I source population

Low with > 20 breeding tigress
- Corridor
D Tiger reserve /PA
I ﬁ State boundary




