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ABSTRAK

Studi ini menerangkan tentang model spasial keg@sumbitat potensial harimau di Taman NasionaliBBRrisan Selatan (TNBBS).
Studi menghubungkan penginderaan jauh dengan savienau sumatra dan satwa mangsanya yang di kkenpaienggunakan teknologi
kamera-trap untuk mengidentifikasi faktor-faktargkungan dan faktor manusia yang berpengaruh sagata terhadap habitat potensial
harimau dan untuk membangun sebuah model spasiebkaian habitat potensial harimau di TNBBS. Hstsitli menunjukan bahwa
model spasial untuk memperkirakan kesesuaian hahtansial harimau sumatra di TNBBS dapat dibangenggunakan faktor-faktor
lingkungan dan manusia. Faktor-faktor yang paliagpbngaruh terhadap kesesuaian habitat harimaNBB$ adalah faktor-faktor manu-
sia seperti jarak dari jalan dan jarak dari tepaea deforestasi (hutan yang gundul) dan faktgklingan yakni jumlah satwa mangsa
harimau. Hasil verifikasi model menunjukan bahwadlelspasial ini dapat memperkirakan probabilitasakiran harimau dengan tingkat
akurasi = 78%. Hasil verifikasi model juga menumjanlbahwa data prediksi tidak berbeda nyata denafanatttual dan memiliki sisaan rata
-rata kurang dari 10%.

Kata kunci: Kesesuaian habitat potensial, harimau sumatrapgelan spasial, camera trap, Taman Nasional BusBn Selatan.

ABSTRACT
This study describes on development of habitatbility for Sumatran tiger in Bukit Barisan Selafdational Park (BBSNP). In this study
remotely-sensed data set were linked with tiger iapdey survey using camera trap to identify theimnmental and human factors that
influences the tiger’s potential habitat, and tuedep a spatial model as well as in BBSNP. All at®, the study showed that the potential
model for estimating the tiger's potential habgaitability could be developed using environmeatad human factors. The most significant
factors that influence the tiger habitat suitapiiit Bukit Barisan Selatan National Park are hurfzmtors such as distance to road and dis-
tance to forest edge and the environmental faagtothie number of tiger prey. The verification ke inodel shows that the model is capable
to estimate the probability of the tiger presenaeifig accuracy of approximately 78%. The model shtvat there is no significant differ-
ence between the predicted data and actual dathzsitly mean deviation less than 10%.

Key words: Potential habitat suitability, sumatran tiger,tsglanodeling, camera trap, Bukit Barisan Selatatidhal Park.

INTRODUCTION Appendix | under the Convention on International
The sumatran tigerP@nthera tigris suma- Trade in Endangered Species of Wild Fauna and
trae) is the only one of three subspecies of tigers Flora. The Sumatran tiger is also protected under t
remaining in Indonesia. The other subspecies, theAct No.5 of the Republic of Indonesia (1990) con-
Javan subspecie®.(t. sondaica and the Bali sub- cerning the Conservation of Biological Resources
species . t. balica) have gone extinct. The tiger is and their Ecosystems (UU No. 5 Tahun 1990 Ten-
often considered a key species in Asian land-usetang Konservasi Sumberdaya Alam Hayati dan
plans aimed at conservation, restoration of degtade Ekosistemnya).
lands, and sustainable natural resource use and has Populations of Sumatran tigers have de-
also been used as a charismatic flagship species foclined throughout their range from about 1,000 in
protection of biodiversity. Today, Sumatran tigers 1978 (Borner, 1978) to 400-500 total individuals in
have been classified as Critically Endangered en th 1992 (Tilsonet al, 1994). A study conducted by the
IUCN 2006 Red List of Threatened Animals and as Wildlife Conservation Society (WCS) between 1998

*Diterima: 19 September 2011 - Disetujui: 10 Janu2012
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and 1999 estimated that the tiger density in BBSNP combination of tiger poaching, over-hunting of tige

was 1.7 individuals/100 kin The population of ti-
gers in BBSNP declined from 68 in 1992 (Tilseh
al., 1994) to 40~43 animals in 1999 (O'Brienal,

prey, habitat destruction, and habitat fragmentatio
has increased the threats to the survival of tigers
BBSNP. Much international attention is being paid

2003). The most recent estimate of tiger populationto the threats of tiger poaching to over-hunting of

size in BBSNP is 12~30 individuals (Wibisono,
2006). An investigation of the illegal killing oigers
in BBSNP and its vicinity revealed that 8~12 tigers
were killed annually from 1997-2000 (O’'Briest
al., 2003). Currently, Sumatran tigers persist in iso
lated population throughout Sumatra including
BBSNP.

Bukit Barisan Selatan National Park is an

tiger prey and to the Sumatran tiger. On other hand
habitat destruction and availability of suitabldoitat

is paid less attention (especially in BBSNP) buyma
actually have a greater effect on the viabilitytigér
populations. Conservation biologists believe that
habitat loss in BBSNP constitutes one of the getate
threats to the population of Sumatran tigers. The
original cause of the decline of Sumatran tigers wa

important area for supporting populations of Suma- the accelerated destruction of their natural habita
tran tigers and has been identified by the WCS and(Dinersteinet al, 1997). Schneider (2001) explains

the World Wildlife Fund (WWF) as a high-priority

that total habitat area and degree of fragmentation

tiger conservation area (TCU | = Tiger Conservation are often good predictors of wildlife abundance.

Unit I) for tropical moist evergreen forest in Slout
east Asia (Wikramanayalet al, 1998). In addition,

However, the suitability of potential tiger habiiat
BBSNP has not been adequately assessed.

the park has been declared a World Heritage site Actually, conservation biologists have be-
(decision 28COM 14B.5) by UNESCO. The greatest gun to respond to the threat of habitat loss byeHev
threats for Sumatran tigers in BBSNP are hunting oping an array of tools for measuring and moniirin
pressure, habitat loss caused by deforestation andhabitat loss, many of which use remotely-sensed
fragmentation caused by road development. Forestdata. However, many factors related to habitat loss
cover of BBSNP has declined dramatically and de- cannot be measured using satellite sensor (Twther
forestation has become one of the greatest thteats al., 2001). For example, we need to link remote sens-
the preservation of Sumatran tiger habitat. Nearly ing analyses with wildlife survey analyses in ortter
half (344,409 ha) of BBSNP’s forest was cleared assess the suitability of potential tiger habitat.
from 1972 to 2002 (Gaveaat al, 2007). Kinnairdet Here, remotely-sensed were linked with
al. (2003) predicted that in 2010, 70% of BBSNP wildlife surveys (carried out using camera traps) t
would be agricultural lands or village enclaves and identify the ecological variables which influenae t
that in 2036 all lowland forest in BBSNP will have the tiger potential habitat significantly and tovdi®p
disappeared. One of the implications of deforemtati a spatial model of the suitability of potential eig
in BBSNP is the increase in peripheral forest along habitat. The results of the study provide important
the forest edge; this is problematic because tigersinformation that will allow BBSNP authorities to
tend avoid peripheral forest (Kinnaied al, 2003). better manage tiger habitat and to promote conserva
The UNFCCC (2007) declared that the in- tion of BBSNP.
ternational community faces the urgent task of cedu
ing tropical deforestation as one of a suite cdtstr METHODOLOGY
gies to maintain biological diversity. Recentlyfate Bukit Barisan Selatan National Park, the
estation in Sumatra (including in BBSNP) has at- third-largest protected area (3,568%rmn Sumatra,
tracted global attention because BBSNP containsindonesia. A part of BBSNP belongs to the Prov-
extensive biodiversity-rich lowland forests. The inces of Lampung and Bengkulu. The park extends
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150 km along the Bukit Barisan Mountain, and con- (death or emigration) during the sampling period.
tains diverse topography that ranges from coastline The environmental and human factors were
in the south to mountainous forest in the northe Th used in the model did not include all of the ecélog
park is narrow in shape, with a perimeter longanth cal variables that affect tigers, as these are temp
700 km in length, and is bordered by villages and Therefore, the variables that were used in the mode
agriculture. Poaching and encroachment for logging depended on the data availability that the vargble
and agriculture are rife. Despite these problems, used actually influence tiger habitat suitabilifyhe
BBSNP remains an important refuge for Sumatran predicted variables for environmental and human
tigers. factors are shown in Table 1.

The study was performed using long-term Variable data of elevation and slope are
camera trap surveys of large mammals from thecreated from the SRTM ASTER Digital Elevation
Wildlife Conservation Society. Five periods of larg Model (DEM) 30 m. The SRTM ASTER DEM was
mammal surveys were conducted from Septemberobtained from the BBSNP office. The BBSNP
1998 to July 2006 in BBSNP using passive infrared boundary was obtained from BBSNP office, and
camera traps (Camtrakers South Inc., Watkinsville, corrected in the field with a GPS, by a team frow t
GA 30677). Cameras were placed within 2.0 km x 10 BBSNP Office, the WCS and the WWF. The other
km sampling blocks. There were ten camera sam-vector data, such as road networks, rivers, rdjnfal
pling blocks: 1) Way Belambangan, 2) Way Paya, 3) human-tiger conflict locations, and settlements or
Way Pemerihan, 4) Sukaraja, 5) Way Ngaras, 6)villages were assembled from the WCS, Yayasan
Way Marang, 7) Liwa, 8) Rata Agung, 9) Tanjung Badak Indonesia (YABI), and the BBSNP Office.
Iman, and 10) Pulau Beringin. This study used LANDSAT images to generate maps

Models were developed to determine the of land use and land cover. Land use was categbrize
suitable potential tiger's habitat in BBSNP. Data into four classes: forest, mixed gardens, coffeapl
used in the model are tiger presencg @nd tiger tations, and shrubs. Land cover was categorized int
density (y) from the camera traps and tiger track forest and non-forest. The variables distance to
survey. The models were developed following sev- roads, distance to the BBSNP boundary, distance to
eral steps. First step identified dependent vaggbl rivers, distance to villages, distance to deforkste
i.e. tiger presence and tiger density, second@tep  edges, and distance to conflict locations weretetea
ated environmental and human factors, third stepby spatial analyses using Euclidean-distance buffer
identified the relationship between dependent vari- ing techniques. The total number of all prey anthea
ables (y) and independent variables (x) and amongprey such as argus pheasamsg(isianus argus
independent variables, fourth step was multiple re- mouse deerT{ragulus javanicusndTragulus napi
gression analyses and model development, and thenuntjacs Kuntjiacus muntjak wild pigs Sus sp
final step was model verification. macaques Mlacaca nemestrifa sambars ¢ervus

This study used Program CAPTURE uniclor), tapirs {Tapirius indicu3 were collected
(PWCR Software archive) to identify tiger presence from the camera trap and were analyzed using cap-
and estimate the density of tigers. The tiger'sybod ture-recapture methods.
have unique body stripe pattern that can be used to The habitat suitability model was developed
identify them using capture-recapture methods used many independent variables (x) which de-
(Nichols dan Karranth, 2002). In capture-recapture scribed in Table 1, as there are may be more than o
models, abundance estimation requires that the-popuindependent variables that significantly correlates
lation be closed (Otist al, 1978) meaning that there with tiger presence (y and tiger density ¢. Tiger
is no recruitment (birth or immigration), or loses presence (y is binary data type, i.e., 1 for tiger pres-
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Table 1. Environmental and human factors used as indepéndeables

No. Variables Representation

Environmental Factors

(%) Argus pheasant Prey availability

2. (%) Mouse deer Prey availability

3. (%) Muntjac Prey availability

4, (%) Wild pig Prey availability

5. (%) Macaque Prey availability

6. (%) Sambar Prey availability

7. (x7) Tapir Prey availability

8. (xg) Total all prey Prey availability

9. (x) Rainfalls Environmental component
10. (%) Elevation Environmental component
11. (%) Slope Environmental component
12. (%2 Landcover Territory and hunting area
Human Factors

1. (x3) Landuse Territory and hunting area
2. (x4) Distance to road Disturbance

3. (x5) Distance to Park boundary Protection contribution
4. (x6) Distance to river Water supply

5. (x7) Distance to settlements Disturbance

6. (%) Distance to deforested edge Disturbance

7. () Distance to tiger conflicts Threatening

ence and O for tiger absence. The estimation ef tig from an individual raw score and then dividing the
density (y) was determined by the estimated number difference by the standard deviation. The purpdse o
of tigers divide by the area of the park. the standardizing is to less the dimension of #ia d
To identify the correlations, either between and it allows comparison of observations from diffe
the dependent variables,(gnd y) and independent ent normal distributions, which is done frequerntly
variables (x) or among independent variables itself research.
(Table 1), the analysis was done using a correlatio The next step is the study using a multiple
test. The purposes of the correlation analysistare regression analyses method to predict tiger patenti
identify the independent variables (x) that hawesel habitat using the standardized selected predicted
relationship with tiger presence;yand tiger density  variables (z). This method was chosen because there
(y2), and to identify the relationship among inde- are only two possibilities for the dependent vdgab
pendent variables (x). The closed relationship (r > (y), i.e., 1 for tiger presence and 0 for tigereaaiz=.
0.5) of independent variables (x) with tiger presen This analysis does not require a Gauss-Markov as-
(y1) and tiger density ¢y selected as predicted vari- sumption to assume that the variables are normally
ables to predict tiger potential habitat. distributed and of homogenous diversity
The second step in the model development (homoscedastici}y as is needed in the multiple re-
was standardizing the data of selected independengression analyses. In addition, the analysis igdval
variables (x) which have various units to the inde- not only for predictive variables in an interval or
pendent variables (z) which have normal distributio ratio scale, but also can be applied to nominal and
and more uniform. Standardizing is a dimensionless ordinal scale variables.
quantity derived by subtracting the population mean The predicted value of the multiple regres-
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sions (y and y) is a probability value (that varies paring its output variables against measured data.
between 0 and 1); thus the results indicate the-pro The verification sample plots were chosen randomly
ability that an area will be suitable for tiger itab using the other survey data of tiger track recorded
based on the predicted value. The mathematical formsimultaneously during the study. The number of ob-

of the model is as follows: servation coordinate that used in validation isf&@O
_ location of tiger presence and 50 of tiger absence

yli_ﬂ0+ﬂl)(1+ﬁ2/\/2+ """ +ﬁn)(n . g : . g
location. On the basis of the selected model, then
verification was performed. The predicted value us-
\ - ] ) ) ing the model equation was compared to the actual
= the probability of suitable tiger habitst .

b ] it based i value that had been collected during ground survey.
observation poini, based on tiger pres- Observation data is 2 binary data type, i.e., Xifmr
ence, presence and O for tiger absence. The predictect val

ranging from 0 to 0.49 was rounded down to 0, while
the other was rounded up to 1.m. The verification
,Bn . - . - accuracy was evaluated using simple overall accu-
= binary logistic regression coefficient 5 L
. . racy, x° test and mean deviation (MD). The overall
from the predictive variable, and )
accuracy is commonly acceptable when the accuracy

where:

0 = intercept,

A _ the number of predictive variabtes is more than 60%, while the tabulatgdat 95% con-
This model was developed using binary data as men-ident level should be less than 4 calculation (null
tioned above. hypothesis is accepted). For the mean deviation
The model for y (tiger density) is mathematically ~Should be less than 10%.
drawn as follows: The hypotheses of the model verification are:

Yoi = Bo+ BXs+ BoXo + oee. + B X Ho = the actual and the estimated values are not sig-
Where: nificant different.

H; = the actual and the estimated values are signifi-

Ya - the probability of suitable tiger habiggt ~ Cant difft_—:‘r_ent.
observation point based on tiger density, 1 n€ decision rules are as follow:
If <y’ then His accepted
= intercept, If ¥*> 9’ then His rejected
where:
" = binary logistic regression coefficientrro , Z(Ti(m) —Ti(a) )2
the predictive variabla, and Xx°cal.= T
(a)
Xn

= the number of predictive variables
The tiger potential habitat suitability model
was extrapolated to the study area of BBSNP. Thewhere:m = actual, and
result of the model extrapolation is the probapilit i = estimate
map of tiger potential habitat and the map of tiger
potential habitat suitability in BBSNP based oretig RESULTS
presence and based on the tiger density. The resoluThe Relationships of Environmental and Human

tion of the grid for the extrapolated areas is b Factors with Tiger
ters x 100 meters. Of the 12 environmental analyzed, the

The model verification is just simply com- correlation analyses indicates that only severai-en

MD = Z(T'(m)n_-r'@)) x100%

97



Suyadiet al..- Spatial Model of Sumatran TigdPgnthera tigris sumatradjotential Habitat Suitability

ronmental factors that closely correlated with the deforested edges, and prey availability i.e. thalto

tiger presence Yy, namely total number of all prey (r
=0.79,p < 0.04), the number of wild pigs (r = 0.79,
p < 0.42), muntjacs (r = 0.6%® < 0.01), tapir (r =
0.66,p < 0.37), sambars (r = 0.6p,< 0.61), argus
pheasants (r = 0.54,< 0.97), mouse deer (r = 0.52,
p < 0.01), and macaques (r = 0.5ll< 0.51). The
considered environmental factors that are not figni

number of all prey are closely correlated with tige
presence and tiger density.

The total number of all prey was corre-
lated with the number of each prey species: argus
pheasants (r = 0.6%,< 0.03), mouse deer (r = 0.73,

p < 0.01), muntjacs (r = 0.74,< 0.02), wild pigs (r
= 0.76,p < 0.01), macaques (r = 0.7f3,< 0.01),

cantly correlated with the tiger presence are land-sambars (r = 0.7y < 0.01), and tapirs (r = 0.58,<

cover (r = 0.008p < 0.80), distance to rivers (r =
0.040,p < 0.23), rainfall (r = 0.016, p < 0.92), eleva-
tion (r = 0.051,p < 0.06), and slope (0.04¢, <
0.35).

The density of tigers ¢y was positively
correlated with the total number of all prey (r #D
p < 0.03), the number of wild pigs (r = 0.54,<
0.10), muntjacs (r = 0.6Q, < 0.05), tapir (r = 0.44
< 0.16), sambars (r = 0.4F < 0.14), argus pheasants
(r = 0.30,p < 0.35), mouse deer (r = 0.21< 0.01),
and macaques (r = 0.2@,< 0.48). The other envi-
ronmental variables i.e. landcover (r = 0.0pl5=
0.72), distance to rivers (r = 0.039< 0.22), rainfall
(r = 0.005,p < 0.87), elevation (r = 0.054,< 0.13)
and slope (r = 0.003, < 0.96) were not correlated.

From the seven human factors analyzed,

the correlation analyses indicates that only distan
to roads and distance to deforested edges thatlglos
correlated with the tiger presence having r = Op/7,
< 0.041 and r = 0.7 < 0.009 respectively. The

0.01). Since there are close correlation between th
total number of all prey and the number of eacly pre
species considered thus the analyses used only the
total number of all prey to develop spatial modkl o
tiger habitat suitability.

Spatial Model of Tiger Habitat Suitability

From the correlation analyses described
previously, this study found that there are onkeéh
environmental and human factors that significantly
correlated with tiger presence and tiger densgy i.
distance to roads, distance to deforested edgeés, an
the total number of all prey. Thus, the study elimi
nates insignificant variables and used only these
three significant variables as a predictor to disab
a spatial model of tiger potential habitat suitinil
The multiple regression analyses indicate that the
variables that significantly influence in the tiger
habitat suitability based on the tiger presence are
distance to roads with coefficient value of 0.00616

distance to roads and distance to deforested edgeandP-valueof 0.002 (< 0.5%) and distance to defor-

also closely correlated with tiger density havingfr
0.71 p < 0.470) and r of 0.65(< 0.023). In short,

ested edges with coefficient value of 0.010304 Rnd
-value of 0.042 (< 0.5%) (Table 2). This finding

from 19 environmental and human factors were ana-means that the human activity along the road and
lyzed, there are only distance to roads, distance t forest edge is significant on establishing the nhofle

Table 2. Regression analyses between total number of ail, gtistance to road, and distance to deforested

edges with the tiger presence

Variables Coefficient SE Coefficient P - value
Constant 0.02979 0.01474 0.044
Total number of all pray 0.001957 0.001103 0.076
Distance to roads 0.006167 0.001975 0.002
Deforested edges 0.010304 0.005056 0.042
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0.007431 withP-valueof 0.007 (< 0.5%) and coeffi-

The statistically test (Tabel 2) showed that cient of value 0.003931 witlP-value of 0.010 (<
only constant; distance to roads, and distanceeto d 0.5%) respectively.

forested edges are significant to predict tigerepeot
tial habitat suitability. Although total number afl

This analysis produces a mathematical form
of the tiger potential habitat suitability model:

prey is not significant to predict tiger presence Model 2:

(coefficient value of 0.001957 ariRlvalue of 0.042
(> 0.5%)) this predictor variable is still includéa

the model development because the correlation

y, = 0.0474+ 0,010, +0.0074x,, + 0.003%,

analyses showed there are close correlation to tige

presence and tiger density. This means that tlaé tot

number of all prey has also important contribution
predict the tiger potential habitat suitability. i3 hs

also in line with Pindyck dan Rubinfeld (1991) that

prey availability is important to predict tiger fee
ence. This analysis produces a mathematical form
the tiger potential habitat suitability model:

Model 1:
y, =0.0298+ 0.00196¢, + 0.00617%,, + 0.0103«,,

where: ¢ is tiger presence,
is the total number of all prey
(individual),
Xia . .
is the distance to roads (km), and
Xig

is the distance to deforested edg®.(k

The multiple regression analyses indicate

that human factors i.e. distance to roads andrdista
to deforested edge are not only significant to joted
tiger presence, but also significantly correlatathw
tiger density (Table 3) having coefficient value o

where: Y2 is tiger density,
X
is the total number of all prey
(individual),
Xig :
is the distance to roads (km), and
of X8

is the distance to deforested edgg.(km

Suitable Habitat for Tiger in Bukit Barisan Sela-
tan National Park
The probability of tiger potential habitat

suitability was extrapolated to cover the entingedgt
area (BBSNP). The study produced a map showing
the probability of tiger potential habitat suitatyil
based on the tiger presence. There are three alass
the probability of tiger potential habitat suitatyil
based on the tiger presence: 1) highly suitablétdtab
having probability more than or equal to 0.6, Z}-su
able habitat having probability ranging from 0.3 to
less than 0.6, 3) not suitable habitat having podba
ity less than 0.3 (Figure 1). For simplificatiomet
study reclassifies the probability map (Figure ajl a
then produces a map of tiger potential habitat- suit
ability based on the tiger presence (Figure 2). The
f tiger potential habitat suitability based on tigees-

Table 3. Regression Analyses between total number of ay,pdistance to road, and distance to deforested

edges with tiger density

Variables Coefficient SE Coefficient P - value
Constant 0.02474 0.02040 0.226
Total number of all prey 0.010109 0.006997 0.149
Distance to roads 0.007431 0.002733 0.007
Distance to deforested edges 0.003931 0.001527 00.01
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Figure 1. Map of the probability of tiger potential habigatitability based on tiger presence

i

Figure 2. Map of tiger potential habitat suitability basedtmer presence
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ence divided into suitable habitat (probabitityd.3) environmental factors do not influent on tiger exis
and not suitable area for tiger habitat (probab#it tence in BBSNP because tigers are considered to be
0.3) (Figure 2). The area of suitable tiger hahigtat habitat generalist. Schaller (1967) explain thgérs
2467. 78 km, represent 76.05% of BBSNP area are capable of living in a wide range of environ-
(3245.07 krf), and the area of not suitable tiger ments. Wibisono (2006) explain that although eleva-
habitat is 777.29 kfirepresent 23.95%. tion is correlated with tiger presence this relasiap

For more detail, the study also produced a may be as a result of deforestation pressure in low
map showing the probability of tiger potential Habi  elevations, rather than selection of high elevation
suitability based on the tiger density (Figure B)e habitats.
map of tiger potential habitat based on tiger dgnsi The study showed that distance to roads
reclassified into 3 classes, i.e. (1) highly preddr  and distance to deforested edges are significantly
habitat having tiger density more than or equal 1 correlated with tiger presence and tiger densitys T
individu/100knt (10 individu/100,000ha), (2) pre- result means that more distance from the road and
ferred habitat having tiger density ranging frorb 0. deforested edge more suitable for tiger habitats Th
individu/100knt (5 individu/100,000ha) to less than finding also indicates that tigers prefer use ioter
1 individu/100knd (10 individu/100,000ha), and (3) forest area as their habitat. Tigers preferentiatig
less preferred habitat having tiger density lessth interior forest area as avoidance of human aatiwiti
0.5 indvidu/100krh (5 individu/100,000ha) (Figure that reduce forest cover along the forest edge- Kin
4). Based on the spatial analysis the study fobhatl t naird et al (2003) found that large mammals in-
the highly preferred area covering the area of ap-cluded tiger in BBSNP tend avoid forest edge to
proximately 1487.07 kf represent 45.8% of keep away conflict with human.
BBSNP, while the preferred area covering the area The spatial model based on the three sig-
about 980.71kM(30.2%), and the less preferred area nificance variables (distance to road having ceeffi
covering the area about 777.29 *mepresent cient value of 0.007431 witR-value of 0.007 dis-
23.95% of the Park. tance to deforested edges having coefficient afeval

The verification accuracy showed that over- 0.003931 withP-value of 0.010, and the number of
all accuracy of the model output is 78% for model 1 all prey having coefficient of value 0.006997 with
(based on tiger presence) and 72% for model 2valueof 0.226) showed that tigers tend avoid habitat
(based on tiger density). This means that 78% @f th along the deforested edges and roads, but they are
model output is match with verification data. THe x capable to survive in its habitats as long as fsey
test of the model 1 and model 2 is not significantl available. This finding is in line with Karanth dan
different ¢ = 0.046) and %= 0.063, of’ca. < %’ 1 Stith (1999) report where tigers are capable te iiv
and 5.6 for model 2 less than <10%. This means thatthe deforested area such as secondary forest, shrub
the model is good enough in tiger habitat predictio  area, and agricultural area as long as water aid th

The only one environmental factor that prey are available. Seidensticker al (1999) also

correlated with tiger presence and tiger densithés  explain that tigers able to live in the habitafafest
number of prey included the number of all prey and and agricultural area as long as sufficient prey is
the number of each prey species: muntjacs, tapir,available.
argus pheasants, mouse deer, and macaques. On
other hand, Wibisono (2006) who noted that the only Tiger Habitat Suitability
the number of sambars (r = 0.35, p < 0.03) and the Regarding to the bio-ecological of tiger, the
number of wild pigs (r = 0.30, p < 0.060 were posi- model describes that the further distance from soad
tively correlated with tiger presence. There areyna and deforested edges with the higher number of prey
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Figure 4. Map of the tiger potential habitat suitability bdson tiger density
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then the more suitable for tiger potential habian- factors that influence the tiger habitat suitapilih
naird et al (2003) found that tiger tend to avoid de- Bukit Barisan Selatan National Park are human fac-
forested edge and prefer interior forest. Tigesen- tors such as distance to road and distance to-defor

sitive carnivore to habitat disturbance, but theg a ested edge and the number of tiger prey. The $patia
able continue to survive in the wide range of tatbit model for estimating the tiger’s potential habgait-
(Karanth dan Stith, 1999). On the other hand, Wibi- ability could be developed using environmental and
sono (2006) found tiger also survive in the defor- human factors. The selected model for estimating
ested area outside BBSNP. tiger potential habitat is; 0.0298 + 0.00196x+
The suitable tiger habitat covers all forest 0.00617x, + 0.0103%g, while the best model for
types (lowland forest, hill forest, and montane-for estimating tiger preference to the tiger poteritati-
est), elevation, rainfall, and slopes across BBSNP.tat is y=0.0474+0.01019¢0.0074+0.003%%.
This finding is in line with Schaller (1967) and
Karanth dan Stith (1999) that tigers are capable of RECOMMENDATIONS
living in a wide range of environments from man- The BBSNP manager should be considering
grove forest to montane forest. Tiger recorded @ble to covering the entire tiger potential habitat asee
live in highland of Himalaya (> 4000 m asl), abte t zone of BBSNP. Tiger potential habitat is reasomabl
survive in the wet area (>10,000mm/year), and dry to consider as a core zone of the Park because re-
area (< 500 mm/year) (Karanth dan Stith, 1999). maining tiger habitat is the last home for tiger in
The suitable habitat covers interior forest BBSNP and habitat disturbance proven one of the
area and peripheral forest, but not covers actare d greatest threat of Sumatran tiger.
forested area. In contrast, the area of not saitabl Tiger habitat management should be focus
tiger habitat covers active deforested area (Gageau on the strategic approach such as conserving the re
al., 2009). For instance, tigers were not presence inmaining tiger potential habitat by focusing on envi
the active deforested area of Suoh which in themar ronmental and human factors that influence to the
deforestation activity is very high, people inteady tiger potential habitat suitability.
living in the area and they had expanded in size of
their land farming, clear more forest. Seidensticke =~ ACKNOWLEDGEMENTS
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tiger presence having accuracy of approximately ment. Thanks for Dr. Marion Adeney for English
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