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ABSTRACT

The Bukit Barisan Selatan National Park (BBSNP)e tthird-largest protected area
(356.800ha) on the Indonesian island of Sumatrataine some of the largest tracts of
tropical forest remaining on Sumatra. The park esne to some of the world’s endangered
mammals and some endemic mammals. The greateatstlioeconservation of BBSNP are
deforestation, but accurate estimates of the saalke rate of loss are lacking. Here, | was
link time series satellite imageries, historicatoed, and socio-economic survey to provide
an accurate estimates of deforestation in BBSNPtanthravel the causes of deforestation.
The result shows BBSNP’s forests have been clesirest 1960s, earlier than previous
estimation. Before 1972 BBSNP forest has beemnofo46.100 ha, representing a 13% loss.
From 1972 until 2006, deforestation in BBSNP averhd.64% per year. The forest of
BBSNP 67,225 ha of the original forest of 310,6@GHat remained in 1972, representing a
21% loss from 1972 to 2006. The majority (80%) afe$t conversion resulted from
agricultural development. Three levels of the caue€ deforestation were identified: 1)
agents, 2) immediate causes, and 3) underlying esaushe agents of deforestation are
farmers; the immediate causes are timber concessitbegal loggings, and coffee price; and
the underlying causes are law enforcement and seoimomic condition. The conclusions
are BBSNP forests cover has been lost dramatically in the recent years have suffered
tremendous loss. The most important of the causesforestation are immediate causes and
underlying causes because the agent never cleaoed forest if there are no immediate and
underlying causes.
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BACKGROUND

Tropical deforestation constitutes one of the gigtathreats to conservation of Bukit
Barisan Selatan National Park (BBSNP) as the tlairgest protected area on the Sumatra
Island. UNFCCC (2007) declare that the internaticceanmunity faces the urgent task to
reduce tropical deforestation as one of a suiteneésures to reduce global warming and
maintain biological diversity. One of many respasé conservation biologist to this threat
has been to develop an array of tools for meastwaimy monitoring deforestation, many of
which use remotely sensed data collected by datel{Saatchi et al. 2001). Satellite-based
datasets can provide fine-scale measures of dédticesrates, however many aspects related
deforestation with social phenomena such as whagsipeople to clear more tropical forest
cannot be measured using satellite sensor (Turnal. 001). Therefore, approaches that
appropriate linkages between socio-economic sudagg and remote sensing datasets are



important to understand trends and the causesfofedgation. Most of the studies linking
remote sensing observations and socio-economicldata been undertaken at the scale of
the administrative units (Wood & Skole 1998). Megeet al. (2000) integrate remote sensing
and household survey to understand the impact ofaeaonomic change on deforestation in
South Cameron.

Bukit Barisan Selatan National Park is good exaniptedramatic loss of tropical
forest in Indonesia because this park contains sofrtbe largest tracts of tropical forest
remaining on Sumatra. Although BBSNP was declased World Heritage site by UNESCO
(decision 28COM 14B.5), however in the past deddB&NP’s forest cover has declined
dramatically. Much of the forest cover in BBSNP bagn cleared since the early 1970s but,
accurate estimates of the scale and rates of tedaeking. Kinnaird et al. (2003) found that
between 1985 and 1999 the Park lost more than 88bfkforest (28%). Gaveau et al. (2007)
showed that the average rate of deforestation t®%2 to 2002 in an area of 1.17 million ha
in southwest Sumatra that includes BBSNP is 1.68#ypar.

In addition, Bukit Barisan Selatan National Parksalso perfect example for the
complex causes of deforestation. BBSNP has bomgleanea about 700 km, the parks is
bordered by villages, agriculture, and plantatiore$try (Kinnaird et al. 2003). The highly of
interaction and conflict between human and wildafed also between local people and the
government in the bordering area of BBSNP may dhivemans go inside park (they clear
more tropical forest) and wildlife go outside basleKusworo (2000) and Verbist et al.
(2004) noted that conflict over land ownership kew Lampung-based local groups and the
government and conflicts among government instihgi have promoted further
deforestation.

The dramatic loss of forest cover is attributedraoiety of factors, including illegal
logging, legal concession (legal logging), convamsio agriculture (by opportunistic settlers
and those arriving through Indonesia’s officialngmigration program), development of
estate crops, and forest fires (Sunderlin et a012®uyanto et al. 2000; Holmes 2002).
However, information about causes of deforestanddukit Barisan Selatan National Park is
lacking. Gaveau et al. (2009) reports coffee pritas enforcement, and rural poverty is the
primary causes of deforestation in southwest Sumatluded BBSNP. Suyadi & Gaveau
(2007) studied in small area (Pemerihan) part & BBSNP show that the cause of
deforestation is illegal logging.

Here, | integrate time series satellite imagergtdrical record, and socio-economic

survey to provide an accurate estimates and magsfofestation patterns in BBSNP and to



unravel the causes of deforestation. | documeritecxtent of deforestation in BBSNP from
1972 to 2006 and examined what drives people tar aieore tropical forest in BBSNP.
Finally, BBSNP’s forest is home to some of the W&imost endangered large mammals and
also the major watershed for southwestern Sumdirebmmust conserve for future.

STUDY AREA

Bukit Barisan Selatan National Park (BBSNP) istthied-largest protected area (356.800 ha)
on the Indonesian island of Sumatra (Fig. 1). Led¢ah southwestern portion of the island
(4°31'to 5 57’ S and 10334’ to 104 43’ E), it is a part of the provinces of Lampunyla
Bengkulu. The park extends 150 km along the Bukdrighan mountain range, and is
composed of diverse topography that ranges fromtitoa in the south to mountainous forest
in the north. Rainfall is seasonal, ranging fror@0® mm to 4,000 mm, and temperatures
fluctuate between 22 and 38C. The park is narrow in shape, with a perimet&08 km in
length, and is bordered by villages, agricultured gplantations (Kinnaird et al. 2003).
Encroachment for agriculture and illegal logging afe in BBSNP. Forest loss becomes the
greatest threats to conservation of Bukit Barisalat@n National Park.
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Fig. 1-The cumulative forest loss in Bukit Baris8elatan National Park is in red. The
boundaries of BBSNP’s zones are in yellow and bltee insert shows the location of the
study area (black) in Sumatra, Indonesia.



METHODS
Satellite-based Estimates of Defor estation

| applied the processing method which used by Gawtaal. (2007) for generating
forest maps and assessing their accuracy. To dé&ies$t change across Bukit Barisan
Selatan National Park, | acquired Landsat MSS (), 97&ndsat MSS (1978), Landsat MSS
(1985), Landsat TM (1997), Landsat TM (2000), arahdsat ETM+ (2006), all image had
cloud cover less than 2.0%. Landsat ETM+ (2006haceas geo-referenced to topographic
maps and also checked to the ground with Groundr@loRoints (GCPs) collected in the
field by the Wildlife Conservation Society (WCS)ing Global Positioning System (GPS).
All data were projected to the Universal Transvdviercator (UTM) projection, Zone 48
South. The other scenes were matched with 2006esadaenx-and y through a second order
polynomial co-registration technique (Schowengel®97). The spatial precision of geo-
referenced was smaller than one pixel.

Forest and non-forest was identified using band,5nd 3 for the TM and ETM+
data and band 4, 3, and 2 for the MSS data. Stt¢awer types were distinguishable on the
images: forest>50% of closed-canopy tree cover) and non-forestprm®d agricultural
areas, grasslands, village enclave, and unknowm-forested types. To generate a
classification of the study area into one foregtetyand one non-forest type | used a
Maximum Likelihood Classification (MLC) algorithmS¢howengerdit, 1997). | edited
classification results manually by on-screen digition especially in areas where the MLC
algorithm often produces misclassification errdtegging trails network was manually
interpreted through on-screen digitization.

| used NASA SRTM Digital Elevation Model (DEM) twategorize forest types by
elevation and slope. Elevation was categorized fmtio classes: lowland: 0-500m; hill: 500-
100m; lower montane: 1000-1500m; and upper montE5@0-2200m asl. BBSNP boundary
was obtained from the BBSNP Office at a scale 85,000, and corrected in the field with
GPS, by a team from BBSNP Office, WCS, and WorldoWe Fund (WWF).

| applied the processing method which used by &imahet al. (2003) to estimate
deforestation rate, where rate of forest loss wateulated as the slope of the regression line
between image years for a given slope/elevatiosscldsing these slope, | calculated time to
extinction for each elevation/slope class by sa@ime regression equation when forest area
equaled zero (0 = 1972 forest area — regressi@gestears to extinction). | then subtracted
34 years to estimate years to extinction from 20@6&lculated the probability of losing forest

for each elevation/slope class and created a mattpxobabilities of forest loss for combined



elevations and slopes. | also assessed deforestp#itierns in relation to distance from

logging trails.

Defining Zones of High and L ow L aw Enfor cement
Zones of high and low law enforcement inside theSBIB were identified based on:
(i) ecological data; socio-economic survey and rinesvs with BBSNP staff; and (iii)

modeling spatial accessibility that modified fromav®au et al. (2009).

Ecological data

Encroachments into BBSNP to be grouped into “attioe “inactive” based on
whether they had been expanded the area of enecnesthField survey revealed extensive
re-growth over previously cleared forest areasnactive’ encroachments, but not in ‘active’
encroachments (Gaveau et al. 2007). Based onuimns BBSNP to be sub-divided into two
distinct zones, of no re-growth (Zone | = 245,5@) $outhern of park and of re-growth (zone
Il = 79,000 ha) northern of park (Fig. 1).

| assume that law enforcement has caused re-growttiie park staff focused
enforcement efforts on zone Il because zone lagémote from the Park Headquarter, zone
| may be assigned the zone of low law enforcemehile zone Il may be assigned the zone
of high law enforcement. Conversely, if remotenedber than law enforcement has caused
re-growth in zone Il because farmers preferablyvedanforest in zone | have caused re-

growth in zone |, geographic accessibility may ocomid the assessment of law enforcement.

Interviews and socio-economic survey

There is no quantitative records of past law ergorent effort in BBSNP. Four long-
term staffs who had worked in BBSNP since 1980swaterviewed to determine when and
where law enforcement operation had taken placBB&NP. The interview results were
cross-checked the results with independent somoaric survey of 1000 farmers, among

whom the survey attempted to locate as many evietaders as possible.

Modeling spatial accessibility

Detailed modeling spatial accessibility in BBSNPs Haeen described previously
(Gaveau et al. 2009). The model showed that zonea$l remained more accessible to
BBSNP staff than zone I. Mann-Whitney U tests wesed to compare the mean travel times

to zone | and to zone Il from human settlements famah the BBSNP Headquarter office,



respectively. Mean travel time values were extdhdter 300 randomly selected points on

zone | as having been cleared and 100 randomlgtsél@oints on zone II.

Defining Zones of High and Low Pressure

In addition, | also separate BBSNP area into twifedént zones, of high pressure
(zone 11l = 178,000 ha) eastern of park and lowspuee (zone IV = 178,800 ha) western of
park (Fig. 1). Zone Il and IV were identified basen ecological data and population density

and economic growth.

Ecological data

The ecological data that used to identify zoneahd IV is encroachments data in
BBSNP. The ecological data showed that encroachimendne Il is higher than zone IV.
There was no spatial overlap between encroachmaltef which were in the western
section of BBSNP, and encroachments, all foundhm ¢astern of BBSNP. The higher
encroachment (zone Ill) may be assigned the zorteghf pressure, while zone Ill may be

assigned the zone of low pressure.

Population density and economic growth

One of the main underlying factors to the defotestathat | see at BBSNP is the
human population increase. Lampung province groiv.%% every year from Javanese
transmigrants. They bring with them a set of caltuand resource use practices that
undoubtedly have an impact on the local ecologydsdin et al. (1996) explained data on
population density by district in Indonesia showsteong inverse relationship with forest
cover change. There is no doubt a growing humasepiee in rural Indonesia has a role in
deforestation. Fraser (1996) states that for evéfy increase in population, there is an
approximate decrease of forest cover of 3%. Humgpulation density around BBSNP’s
zone 1l of BBSNP in 2007 was 246 people perfligher than zone IV (78 people perdm
Human population growth around zone Il between3@8d 2007 was (5,070 people per
year) also higher than zone IV (1,147 people par)ydased on this data | assume that zone
[l of BBSNP area has higher pressure from the humapulation than zone IV, for the
reason that land scarcity thus they go inside #rk.p

| assembled time-series data of economic growta (BDRB) between 2003 and
2007 from Lampung Central Bureau of Statistics (Bfégdistricts around zone Il and zone
IV. Time-series data showed that during 5 year328007) the economic growth rate in the

district around zone IIl (Tanggamus district) ig¢.32%) higher than the district around zone



IV (West Lampung district) that only 11.32%. Scist# believed that economic growth rate
is the fundamental explanation for deforestatiomafonesia (Sunderlin et al, 1996). Here, |
believe that zone 11l of BBSNP has greater presfora the economic growth of Tanggamus
district and zone IV has less pressure becausedbeomic growth rate in West Lampung

district lower than Tanggamus.

Socio-economic surveys

| and team interviewed farmers in the national lages Indonesia and local
languages Javanese ahdmpungneseThe survey questions were semi-structured with a
standardized questionnaire to interview villagemd anainly open and close-ended. Before
interviewing, | conducted a group discussion (fogusup) in each village to understand the
specific characteristic of local society. In orderavoid reticence, especially in areas where
conflicts with park management are frequent, Itsththe interviews with non-sensitive
guestions about conservation in general, progrelysaooming in on conservation areas, and
finally on Bukit Barisan Selatan National Park.

| conducted the first survey from August to SeptemB006, and interviewed 200
farmers from 6 villages in and around BBSNP. Theoed survey was conducted in 2007, |
and team interviewed 600 farmers from 11 villagaside and around BBSNP. We
interviewed 48-85% of all farmers in each villagetal respondents that were interviewed
are 800 farmers from 17 villages. All villages arerural areas located inside BBSNP or on

the boundary of BBSNP included enclave of park.

Coffee pricetime-series and historical records

| assembled time-series statistics on annual iatemal (in US dollars) and local (in
Indonesian Rupiah, Rp) robust coffee price fromittiernational Coffee Organization (ICO)
indicator price reports and from the IndonesianeBurof Statistics. | used coffee price time-
series data from 1972 to 2006. The local price w@mees was deflated by the southern
Sumatra Consumer Price Index (CPI, 2006=100) towtcfor the growth of local consumer
prices and agricultural input prices over time.

| used local and national historical records abgowernment policies, socio-
economic, law enforcement included eviction, timbencessions (legal logging), and illegal
logging. Historical records collected from BBSNRia#, the Directorate General of Forest

Protection and Nature Conservation (PHKA), localegoment, and local elite’s society.



RESULT
Deforestation in Bukit Barisan Selatan National Park

The result of socio-economic survey show defotigstain Bukit Barisan Selatan
National Park (BBSNP) was started in 1960s. Thegamanalysis support this finding which
show that before 1972 the forest cover of BBSNPH®en lost of 46.100 ha, representing a
13% loss from the area of the BBSNP (356.800 haymFL972 until 2006, deforestation in
the BBSNP averaged 0.64% per year. The forest cavBBSNP 67,225 ha of the original
forest of 310,670 ha that remained in 1972, reprtasg a 21% loss from 1972 to 2006 (Fig.
1). The image analysis indicates that the majdB826) of forest conversion resulted from
agricultural development and started from the buffieea of BBSNP goes inside the park.
Forest covers in 10-km buffer have reduced by 1B Ha, representing 62% loss of forest
cover, at an average rate of 2.13% per year. Inldbedecade (1997-2006), after Asian
economic crises, deforestation rate in BBSNP irsgedramatically 13.00% per year,
compare with the deforestation rate in the twd fiecades (1972-1996) are 9.09% per year.

The agents that have physical role in forest cobange is farmers, this agent operate
in same or separate locations and to have litttgamd with one another. In the two first
decades (1970s-1996), large-scale loggings (legajihg/legal concession) were a “cause”
of deforestation and farmers merely fill a “vacuunréated by the loggers, in those areas
where this sequence takes place. Thus, legal Igggirere immediate causes of forest cover
change where opened relative access to resourcksasdogging trails for agents. In the last
decades (1997-2006), the immediate causes has bdwamrmajor factor driving agricultural
encroachment are illegal logging spurred fasteomstation in southern of BBSNP and high
coffee price spurred faster deforestation in northef BBSNP. The underlying causes of
forest cover change in BBSNP are low law enforcenaen socio-economic condition. The
underlying causes are the decision parameterdi#ivat a direct influence on the behavior of
the immediate causes; and the immediate causesdiraet influence on the behavior of the
agent to encroach BBSNP'’s forest. Figure 2 showgrdnd of deforestation in BBSNP and
the causes of deforestation (1972-1985 and 1998)2@0Ad the causes of deforestation
reduction (1985-1997).



1972-1985 1985-1997 1997-2006
1. Low law enforcement 1. High law enforcement |1. Low law enforcement
2. Legal logging (r2 =0.771) 2. Eviction 2. lllegal logging
3. High coffee price (r2 = 0.484) 3. High coffee price (r2 = 0.494)

Fig. 2-The trend and the causes of deforestatioreasion and reduction

Pattern and Causes of Deforestation in Zones| and |1

The forest loss rate in Zone Il is lower than Zéoe = -1130.3 F1 ,=9.07,P=0.008).
Throughout the 1980s and until 1997 deforestataiasrin zone Il have been negligible as
strong law enforcement measures were adopted b@alernment to protect the biodiversity
during the implementation of Indonesia’s first lanse plan (TGHK). Based on interview
data with four long-term BBSNP staff, they claim®dhave patrolled Zone Il extensively,
evicted all illegal farmers and removed at leas@Ql@armers from BBSNP’s southern
peninsular. Among 1000 farmers interviewed alondSBIB boundary, 247 farmers included
my family claimed to have been previously evictaagd >98% of recorded evictions occurred
inside Zone Il from 1982-1987. These observatiangoert assigning Zone Il as high law
enforcement.

To understand the causes of deforestation in Zomadl I, | use data which |
assembled from the Indonesian Bureau of Stati¢Ges/eau et al, 2009) (Fig. 3). A linear
regression model showed that local coffee pricetardixed factor for Zones | and Il both
closely predicted deforestation rates inside BBYRP = 7.501,P = 0.005, f = 0.471).
Thus, higher local coffee prices spurred fasteromstation £ = 0.030, F;27~5.811,
P=0.028), a periodic effect that was especially gaztble in Zone |. Furthermore, Zone | as
low law enforcement, long-term BBSNP staff clainmext have intensively patrolled Zone |,
on average [1 3.5 times more remote (Mann Whitney U test: Z 4.9]1 P<0.001) from
BBSNP Headquarter, with staff travel time of 22#4%.37 h, than Zone I, with a travel time
of 6.48 + 2.65 hr.
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Fig. 3-Time-series showing (A) deflated (CPI, 2004.00) maximum annual local coffee
price, (B) deforestation rates inside BBSNP’s zonand (C) deforestation rates inside
BBSNP’s zone Il.

Pattern and Causes of Deforestation in Zones |l and IV

Image analysis indicates that there are differgmattern of deforestation between
zone Il and zone V. In the zone lll, the highates of forest loss occurred from 1972 to
1985 (2,321 halyear), but decreased graduallyenmntxt decades at averaged 1,209 ha per
year in 1985-1997 and 1,020 ha per year in 199626@. 4). On the contrary, the higher
rates of forest loss in the zone IV occurred frod®7.to 2006 (1,040 halyear). The slowest
rates occurred from 1985 to 1997 (536 ha/year)fiiomd 1972 to 1985 (110 halyear).
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Fig. 4-Deforestation trends in BBSNP’s zone Ill 8BISNP’s Zone IV

A logistic regression model showed one of the othdependent variables that had
highly correlation with forest loss in Zone 1l ben 1972 and 1985 is logging trail® £
0.005, f = 0.771). The averaged of forest cover loss whloker to logging trails (0-25 km)
at average of 910 ha per year, compared with 28@eaaon the forest that remote from
logging trails (>25 km) (Fig. 1). These loggingilsavere developed by legal loggings since
1970s. The second independent variables that highecbrrelation with forest loss in Zone
Il between 1972 and 1985 is local coffee priee=(0.005, f = 0.484).

Deforestation reduction between 1985 and 19970meall is the effect of high law
enforcement and eviction from 1982 to 1987 and mstation reduction between 1997 and
2006 caused by topography condition, where lowldorkest disappeared faster than
hill/montane forest. Image analysis result showmaldnd forest disappeared at the rate of
1,200 ha per year, compared with 265 ha per yeadillimontane forest. On relatively flat
slopes (0-20°), forest loss averaged 850 ha/yeadimpped to 50 hal/year on the steepest
slopes (>40°).

Legal logging around Zone IV that started in 198psrred faster deforestation in
Zone IV that occurred between 1972 and 1986=( 0.005, f = 0.798). Since 1997,
deforestation rates in Zone IV increased againezhby high local coffee pricé (= 0.005,
= 0.494) after Asian economic crises. In additi@sult from socio-economic survey showed

that illegal logging has become one major factavinlg agricultural encroachment in Zone



IV since 1997. While illegal logging itself has sa&dl very limited damage to the forest, this

illegal activity sparked a land race among farniesgle the park.

DISCUSSION

Kinnaird et al. (2003) reports deforestation in BuBarisan Selatan National Park
(BBSNP) has been started in 1985, in other hance@aet al. (2007) showed that in 1972
deforestation in BBSNP has been started. Howeheyr résearch shows that deforestation in
BBSNP has been started since 1960s. Estimateg @fréfa of annual average deforestation in
BBSNP are also vary widely, ranging from a low @3% per year (Gaveau et al. 2007) to a
high of 2.0 % per year (Kinnaird et al. 2003). Thsult of this study show deforestation rate
in BBSNP between 1972 and 2006 is 0.64% per year.

The information of the causes of deforestation ukiBBarisan Selatan National Park
is lacking. The detail study on small part of BBSbi#hducted by Suyadi & Gaveau (2007)
show that the internal factor that spurred farnobeared forest is land scarcity, however the
major factor driving agricultural encroachmentliegal logging and low law enforcement.
Gaveau et al. (2009) reports law enforcement, eofiece, and rural poverty have effect to
driving deforestation. This research show that ¢hases of deforestation in BBSNP are
complex, it is possible for various kinds of causas be spurred deforestation in the same
location. It is also possible for causes can bersduleforestation in the specific location and
in certain time.

The high law enforcement in the early 1980s in BBSieatly reduced deforestation
especially in the southern of BBSNP. This resufjgast that law enforcement is necessary to
safeguard the integrity of BBSNP from farmers (dhwdlers) who would otherwise clear
forest for agricultural, Keane et al. (2008) sudipesthat law enforcement interventions are
also necessary to protect endangered speciesditioad this research shows that the effects
of high law enforcement can persist for severakyedter law enforcement activities have
ended, as with claims made for large mammals (Neam2001). Law enforcement is also
important to reduce illegal logging activities (%ay & Gaveau, 2007) and to control people
goes inside the park for clear forest or to hun{\ibisono, 2006).

The second way to reduce deforestation inside BBAN® to increase farmers’
income is certification of origin for sustainablebust coffee. WWF (2007) has recently
urged major coffee buyers and roasters to adopification of origin around BBSNP. An
important criterion for defining this criterion feaught with difficulty because coffee buyers

and roasters are reluctant to manage the costsbasr coffee would not discourage farmers



from following growing practices within protectedea. Equally, price premiums may
encourage fraud within the coffee trade, givenidiffies in differencing between out-park
and in-park grown coffee beans (WWF, 2007).

The third effort to reduce deforestation and inseeaages lies in national economic
development. Better paid off-farm employment, sus@ by more off-farm work
opportunities in urban areas, with improved levalgural education. Assistance for rural
communities around forest especially guidance domfng practice and household economic
management is important to increase their knowlédgeanages their income.

This paper was opened our eyes that BBSNP foreses $uffered tremendous loss in
recent years. The findings have important inputier next research to explore deeper about
deforestation in BBSNP. The most important took theeded by BBSNP officer is the new
accurate maps of BBSNP maps and deep understatitengot causes and the effect of
deforestation to population of endangered mammadt sis Sumatran tigers. To fulfill its
needed we must conduct the research on the defthoestising recent satellite images link

with household survey and biological survey.

CONCLUSION

Deforestation is the most important of greatesedts to conservation of Bukit Barisan

Selatan National Park. Every year forest cover okiBBarisan Selatan National Park has
been lost and in the recent decade deforestatienimareased dramatically. The causes of
deforestation in Bukit Barisan Selatan NationalkPane complex and specific in the certain

location and time. The most important of the causfedeforestation are immediate causes
and underlying causes because these causes ogersrigf agents to cleared more tropical
forests.

RECOMMENDATION

Four recommendations to reduce deforestation intBadcisan Selatan National Park:

1. Strong law enforcement to protect Bukit Barisara®el National Park

2. Certification of origin for sustainable robust casf

3. Open more off-farm work opportunities for rural aonmities

4. Produce the new accurate maps of Bukit Barisant&@el&lational Park and deep
understanding of the root causes and implicatidrefmrestation to wildlife population.
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