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“Any monitoring program is a compromise
between science and logistic constraints”
= Hutto & Young 2003

Monitoring tigers:

= Vast landscape low density,

= Cryptic species, wide ranging

= Limitation of professional & technical capabilities.



Detection

N=C/P

N- Population
C- Count/ Index
P- Probability of Detection

Two counts (indices) can be compared only if P is constant /
known / estimated.

Estimate P - Mark-recapture, Distance Sampling

-[Practically impossible to conduct with full
coverage in all tiger landscapes



Logical Solution : Double Sampling Approach

= Generate economical and easy to collect index data from
all sampling units, e.g. tiger signs, prey encounters, human
footprint index, etc.

= Simultaneously sample a subset of above units to estimate
absolute abundance by statistically robust methods, e.g.
mark-recapture and distance sampling.

= Calibrate indices with known abundance to predict
abundance in the larger landscape



Double Sampling Strategy

Indices across entire
tiger landscapes
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Phase | Survey done by Forest Departments across India

Methodology:

,"'., . P I ;
e 2 T ek . .
i : Line transects to estimate

prey base density

Sign surveys to detect indirect
evidences of carnivores

Vegetation: Canopy et i b . ,
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Distribution of Sampled and Tiger
Occupied Beats in India

Phase |
T

e
\‘.
e
'_-;'@;}'- » £
W
i 1 Total sampled beats — 29,772
B LAY Tiger occupied beats — 2,877
&
T Search paths (km) — 4,46,580
h 1 Transect (km) — 1,78,632
"{ Tiger Present Beats (2877)
Total Sampled Beats (26772) Total km walked — 6,25,212

Non Fores! areas

Total man-days — 4,76,352

Forest areas

— — m— Total Area covered > 500,000 km?




Accounting for Imperfect Detection and Covariates

N o OB WODN P

e
prey
NA
0.118
0.122
0.118
0.12
0.114
0.114

livestock
NA

NA

-0.14
-0.133
-0.125
-0.115
-0.115

canopy
NA

NA

NA
0.697
0.71
0.776
0.777

lopping
NA

NA

NA

NA
-0.857
-0.782
-0.714

Human
trail

NA
NA
NA
NA
NA
-0.269
-0.264

Detection Probability of tigers 0.75 to 0.85

Wood
Cutting

NA
NA
NA
NA
NA
NA
-0.107

AlC
2164.474
1717.563
1644.416
1611.508
1584.266
1573.893
1575.497



Camera Trap — Mark-Recapture Population Estimation

Sighting-Re-Sighting Statistical Models

Population Estimation Within Primary
Periods & Survival Between Primary Periods
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Tiger Density

Tiger Abundance Estimated from Indices

Independent
Variables Slope P value
Pug mark 4.85(0.2) 0.001
SgRt. (Scat) 3.22(0.6) 0.001
Intercept 0.30(0.5) 0.58
14.0
: * Kan Pl
E * Pe
7 * Ran
9.3 A
: * Muk . Kis
i s Kd‘\l Dud
4.7 ° Pan
| * MeTad
1 S%up cpy
=2-Sim e val * NS
| * Ry
0.0 £ KO : : ‘
0.0 0.5 1.0 1.5

Pugmark Encounters

R2

0.97

Tiger Density

103-20604

Adj. R? PRESS R?
0.97 0.999
14.0
4 * Ban
* Kan
4 * Pen
7 * Ran
9.3 1
. ° Mk
i - kg
4.7 ° Pan
| * Mel * Tad
1 R e sup
b * Val .-,\%m
“ Raj
0.0 bekn P ‘
0.0 0.8 1.7

Can the abundance of tigers be assessed from their

signs?

Yadvendradev Jhala', Qamar Qureshi' and Rajesh Gopal®

Tiger Scat Encounters
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Population Estimates in Forested areas
of Contiguous Population Blocks

5 eg. Kanha Landscape - Tiger
% Population (1837 km?) estimated
at

X

;‘ 60 (se range 45-75) > 1.5 year old tigers
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Western Ghat Landscane

SHARAVAIMIVALLE Y
> ANSHEDANDELY
19 (36 0 355 SOEM

KUDREMURH.BHADRA

g, -
S
“ -~
g e "'|
\SB
o ._,.‘
f ‘ﬁ W

PARAMBIKULUM
MDA GAIDNE
MO2IGM o
2855 SOKM

KMIRPLRIVAR : '(!&.D
3603 SOEM 4

+0(33.22) M 12TAS0EM

HAGARHOLE

L - » MADUMALALWAYAHAD

I (5L
Ul %413 SOKM

B Occupied in 2006 & 2010
[ Occupied in 2008
[ oceupied in 2010

I 1o Data in 2010

Non<Forest
| | Forest
|| state Boundary
:Tlger Reserve Boundary




k/_'-’
SARISKA : § ;
w398 50K 9 PLICH e PANNA: 371 SOKM

s B 2547 SOKM
A . S EAIIEA: 6045 75110 1937 SOKM

FLAN PAME ORL ;
02N 1901 S0 KM

KUNO- SHLOPUR. MADHAV

> BANDHAVGARH <59 (AT 71
N A5T9 SOXM

AN / » SAILIAY-DUBRI GURU GHASIDAS
S 87 SOXM

RAISEN : 840418} ST PALAMDY : 10 (643)
W T S0 81 771 S0.XM
MIDORE DEWAS
T 455 SOXKMS ’mmmﬂ?m"”
SATPURA 841 5060
uww 2

1548 S0 SILIPAL 123 (12-34)

P 1058 s0.KM

MELGHAT
BN 4
0 2245 SOMN
12 SATKOSIA A (1.9)
M 560 5 ® e soEm
TAD OBA-CHANDRAMURG « o
6946674 I 2610 SOKM
BARAIWAPARA
&3 062 S0.KM
HAGHRA NAVEGOAN

B e TS S0.KM

ADSLADAD K HAMAM
P78 S0.KM

DAL I Oc cupied in 2006 & 2010
21 GV W £ SONM. ¥ o | EEEOccupied in 2006
* 2432 S0.KM [ Occupied in 2010
Py I Mo Data in 2010
)'! ' Y ~ NonForest
[ IForest
[ ' State Boundary

[ 1Tiger Reserve Boundary




B RAJAN: 11 @A5)
M 74450. KM

p CORBETT : 244 (156 239)
1 2295 $0. KM

DUDHWA-KHL RIPILIGHIT
TZ 06115 M 2719 SO KM

SUMELWA: S
IN 367 50. KM

. - _':OH’MNI‘AR\:A VALMIKI
‘ 2211 SO KM

/\’\\/\_M

I Occupied in 2006 & 2010
[ |Occupied in 2008
& o "l Occupied in 2010

PT : B 1o Data in 2010

| - NonForest
| [ Forest
| | State Boundary

Eﬂgor Reserve Boundary




PAKKE HNAMERE: S (1.11)
LUBTARNI A 40 )

MAHAS: 5 IN 639 SO. KM

» KAZRANGA : 106 (31 131)
I 200 SO, KM

.
h . » KARBIANIGLONG
' 611 581 S0, KM

DAMPA: SIN 488 S0 KM g ! L)

B o0 in 0k 2 00
I ceasied in

I oot edin 2010
B - 035 0 2010

! I NoerForwal

& = [ rocen

E tate Dowrdwry

[:nwums«nm




e,
a pos '

v -Sunder Bans — A Challenge
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1)Inter-tidal Zone to be Sampled
Tiger Sign Density
Tlger Sign Decay washed away by tide '
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SUNDERBANS

Tiger Density 4.3 (SE 0.4)
Population Estimated 1o be between 64 to 50 Tigers.

Horre Manges of Sawie Cofed Figen
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Camera Trap LOCators

Tagged 5 Tigers with IRIDIUM
Satellite collars

Camera trapped tigers in an
effective area of 250 sq km

Tiger Density at 4.3 (se 0.4) and
population estimated at 70 (64 to
90) tigers '
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Monitoring Source Populations

Population estimate for Corbatt TR




Assessing Source Sites
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B MCP Areas
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Detecting Discrepancies and Understanding Characteristics for Tiger Occupancy
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Requirement for Scientific Monitoring
and Conservation

2 Occupancy (Time & Space)
= Population Extent & Size
2 Change Detection

“Indication of factors responsible for status and
change






Sundarban Tiger Estimation




Salient Points

Tiger population in India is between 1571 to 1875 (above 1.5
years).

Comparing the same areas assessed in 2006 the estimate
shows a 12 % increase .

New areas assessed are Sundarbans (70), parts of
Maharashtra, Uttrakhand, and Assam.

Decline in tiger occupancy from 93600 to 72800 km? is
alarming. Losses are from outside of Protected Areas resulting
in isolation of source populations. Need for conserving
corridor habitats for long term viability of source populations.




Salient Points ctd..

Most source populations are stable. Some populations
outside the Protected Areas e.g. Moyar-Sigur-
Satyamangalam, Ramnagar, Pilibhit, are increasing.

Increase in tiger populations in high human use areas e.g.
surrounds of Corbett, Ranthambore, Tadoba, Bandhavgarh,
Bor, have heightened human-tiger conflict. Policy and
management strategies to mitigate are essential for
continued survival of these tiger populations






