Australian Journal of Basic and Applied Sciences8(2) February 2014, Pages: 248-255

yauwork for s AENSI Journals Australian
A %, . . . . Journal
§ . Australian Journal of Basic and Applied Sciences of;aasic
!4:"- - . an
< nen" % "\ Applied
% F‘E’i Sciences

Journal home page: www.ajbasweb.com

Habitat Loss of Sumatran Elephants Elephas maximus sumatranus) in Tesso Nilo

Forest, Riau, Indonesia

1Sri Mariati,2Haryoto KusnoputrantdJatna Supriatna afRaldi Hendro Koestoer

PhD Candidate, Postgraduate Program on EnvironmeBtience, University of Indonesia, Indonesia.
’Department of Environmental Health, Faculty of RabHealth and Postgraduate Program on Environmer8alence, University of

Indonesia, Indonesia.

®*Department of Biology, and Research Center for &l@Change, University of Indonesia, Indonesia.
“Ministry of Economic Affairs, Republic of Indonesia

ARTICLE INFO

ABSTRACT

Article history:

Received 23 December 2013
Received in revised form 25
February 2014

Accepted 26 February 2014
Available online 15 March 2014

Keywords:

Deforestation, Sumatra Elephant,
Habitat Loss, Tesso Nilo Forest,
Sumatra, Indonesia

Background: Sumatran elephant&lephas maximus sumatrafjwse morphologically,
anatomically and genetically different from othebsspecies of the Asian elephant is
distributed only in Sumatra. Riau province has beee of the largest population
pockets of elephants together with Aceh, Lampurdg) Zambi provinces. One of the
remaining forest left in Riau province is TessdoNtorest (377,387 hectares). This
forest block consists of Tesso Nilo National Pdkoduction Forest areas belong to
two companies, and a small recreation Park. Thissfdolock contains one of the most
important mixed peat swamp forests. It is homertdeenic and charismatic wildlife
species include Sumatran elepharifefhas maximus sumatranuSumatran tigers
(Panthera tigris sumatrge and many other mammals, birds and reptiles. fohest
block has been degraded by frequent burning dutiegdry season. The smoke from

forest fires in Tesso Nilo has spread into sevemlntries such as Malaysia and
Singapore on a yearly base. For that reasonptienkesia Government has been trying
to manage this forest block to eliminate, or atsteminimize, forest destruction,
encroachment of settlement and consequent forest {Dbjective: The objectives of
this study are to identify impact open access afisoto deforestation in Tesso Nilo
Forest as Sumatran Elephant Habifsults: We predict that forest cover lost will
increase before and after road construction bygu§ilS and remote sensing imagery.
Deforestation rates have increased from 1.5% per pefore road construction to
9.28% per year after road construction, which methiag the area of forest has
decreased by an annual average of 8,156 ha. @dicpons on the forest left in 2018
is only 28,017 ha. As consequences Sumatran elephabhitat will be reduced to 72%
of its original areaConclusion: As human populations increase and more and more
forest is converted to estates and agriculturaldaand roads are built across Sumatran
forest, elephants-human conflicts are on the rise.
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INTRODUCTION

Elephant survey was carried out in Sumatra in 198§ig rapid assessment method and total population
was predicted around 2800-4800 individuals distgdun 44 locations (Blouch and Haryanto 1984; Bloand
Simbolon 1985). In 2000, surveys in Lampung exteatg found that 9 out of 12 locations found in D9&ere
disappeared (Hedges al, 2005). In Riau, survey of elephant populatios haen carried out by WWF (2013)
and found that the population declined very sharphe culprit is not only of habitat loss due tgparsion of
agriculture plantation but also the killing of ehgmts by farmers.

The primary reasons for the dramatic loss of fsrés Sumatra are logging (legal and illegal), &brires,
and the clearing of large forest areas in ordeplémt oil palms, rubber trees and pulpwood. Sitee g@arly
1970s, Sumatra has lost 6.6 million ha of forestc67,000 ha per year due to legal and illegal loggi
conversion of natural forests to industrial plaiotas, and forest encroachment by communities. Bfttial, 2.6
million ha were natural tropical rain forest (Mangeet al, 2012). The largest area, about 30% (about Somill
ha) was lost from Riau Province. Riau Province bagroximately 8.6 million ha of forest remaining
(Pemerintah Provinsi Riau, 2010) but also the tighate of loss, about 42% between 1990 and 20HdddMho
et al, 2012). Within Riau Province, the Tesso Nilo ésirblock is the largest block of forest remaining
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(377,387 ha) consisting mainly of lowland tropicaln forest, heat forest and peat swamp forest igflar
2004).

The Tesso Nilo Forest harbors very high biodiwgrsihe lowland forest is an important habitat for
endangered species such as the Sumatran tgatthera tigris sumatrgeand Sumatran elephariléphas
maximus sumatranjisHowever, as large areas of this habitat have lseaverted into oil palm and pulp wood
plantations, and settlements, conflicts betweendnsvand biodiversity protection have increased eaptially
(Margonoet al 2012).

Serious conflicts between production and the ptate of wildlife and ecosystem functions and crdiu
values began after the construction of two roadidors, Baserah and Ukui, started in 2000 and 2012
respectively. lllegal logging in the Tesso Nilorést is increasing after roads built primarily ionservation
areas, since these areas have better timber @tdran production areas. Ministry of Forestry esatthat the
main actors in illegal logging are: (a) Trained kens whose selected from communities in the foaesas and
also many of those who are brought there origipdiiom other areas, (b) Investors; including trade
concession holders, or holders of legal timberimgtpermits, and buyers of illegal timber whoseniro
processing industries; and (c) government officfhtsth civilian and military), law enforcement pensel, and
certain legislators (Ministry of Forestry, 2002).

In addition to the pulp industry, there are matiyeo activties that drive the deforestation andrdeagtion
of Tesso Nilo Forest. Demand for land for palm méntations has been very high, making Riau onthef
largest producers of palm oil products in Sumatv&(, 2002; WWF, 2004). Tesso Nilo Forest is theydatge
block forest left in Riau Province. However, thadas in demand by others, among others by commesriior
timber, or conversion for agriculture, and for palihplantation. As a result, more than 3.4 millibactares in
this province alone had been deforested by mid 4,980ich is 29% of Riau’s original forest land. Tibevland
and peat forests are threatened specifically kallsand large-scale forest conversion (Ugtwal, 2007).

Information on the amount of forest lost in RiawW®nce has been gathered by government agenaés, b
central and local, NGOs, and scientists, but & hat been used yet to predict accurately ratestatal
amounts of forest lost. Here we describe the ghtieforestation in the Tesso Nilo Forest by magpis extent
and by calculating the rate of deforestation postdrconstruction. We describe possible impactost lost
on wildlife especially elephants and the interatdibetween companies, communities and governmentcags
and propose some policies and actions to help atéifprest loss.

Methods:
Study Area:

The Tesso Nilo Forest (formerly Langgam Forestyecs an area of 377,387 ha and is located in the
Pelalawan, Kuantan Singingi, Kampar and IndragirluHDistricts, in the Riau Province in the centpalt of
Sumatra (ca. 102°E and equator). The forest bleduirounded bycaciaplantations (80%), palm oil estates
(13%) and village gardens (7%) (Pemenrintah Prowiesu, 2010). This forest is about 3 hours dseeith of
Pekanbaru, the capital of Riau Province.

In 1984, the Ministry of Environment planned tagert some of the area to an elephant sanctuarit bu
was not until 2001 that the Ministry of Forestryregd to allocate 153,000 ha for such a sanctuamm Eo, it
was not until 2004 that the Ministry of Forestrycldeed the former logged-over area of Inhutanihasrtewly
established Tesso Nilo National Park, consistingroy 38,576 ha. In 2009, more land was addeda@#rk by
converting the Nanjak Makmur logging concessiod4#92 ha, so that the total area of the park vg 8®,063
ha. Existing forest adjacent to the National pank the logging concessions of Siak Raya (40,600)Hutani
Sola (36,185 ha). The remaining adjacent landistmef Industrial Forest Estate or pulp and pajgenpany
forest (Mariati, 2004) (Fig 1).

The roads crisscrossing the Tesso Nilo forest vierié by the pulp and paper industry because their
plantations are located on both the western angmasides of the forest block. In 2001-2002, tlsdah road,
along 50km, was built from north to south with arei@age width of approximately 20-25 m; while Ukaad,
along 30km long, was built from west to east alsh an average width of 20-25m in 2004-2005. (Big
Spatial Planning:

Landsat image interpretation and overlay and ¢aticon of the average deforestation rate using the
equation (Puyravaud, 2003) were the primary methsesl. Percentage calculations of deforestatiof{(f)e
concession area and National Park were made usinlylinistry of Forestry formula (Departemen Kehatan
2008). The method used to predict the patternefds in deforestation to 2018 was thesi software tool
Land change modeler.

We are using dand Use and Land Use Change Cowarthe analog format at the scale of 1:250,000 from
2000-2012. This source originally came from sdtellimages and then was validated using Google anap
ESRI online base map. Database was analyzewftwareArc GIS 10.
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Results:
1. Forest Lost and Elephant Habitat:

Between 2000 and 2002, Tesso Nilo Forest haddosst area to legal and illegal logging, setges, oil
palm and pulp wood plantations and other formsgfcalture. At that stage, forest loss was cotreged
mostly in the logging concessions. However, thie o loss increased significantly especially wiaeness to
the middle of the forest block was opened up bystroetion of Baserah and Ukui roads.
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Fig. 1: Tesso Nilo Research sites, boundary of compani@sational park, timber plantation, logging castens and
new roads built.

Between 2000 and 2012 the area of forest decrdns8dl56.97 ha, which represents rate of fdosst of
9.28% per year. If we break this down further thierage rate of forest loss between 2000 and 2082v%
per year, between 2002 and 2004 it was 4.06% par(pfter Baserah road was completed and congtruet
Ukui road was commenced) and the average after&8ased Ukui roads were both completed, betwe®3 20
and 2012, was 13.88% per year. Clearly, these badg are important factors in forest lost (Fig(R)ariati et
al., 2013).

Based on model projections of trends in foress Ibstween 2000 to 2012, in 2018 only approximately
28,017 ha of the Tesso Nilo forest will remain (Big It is clear that the two road corridors haseilitated
encroachment and forest conversion. Table 1 shiomighe deforested area in PT Hutani Sola Lestanieased
significantly from 1.70% (2000) to 17.66% (2002)eafthe Baserah road was built. After both roagse
built, rate of converted land was 72.63% betwe@®02and 2012 in this area (Fig 2).

The Forest loss based on average rates from 2002®.28% per year), is predicted to reach moaa th
90% of the original Tesso Nilo Forest block, whistonly covered 28,017 ha out of the original t@&ar,377
ha (Table 1). This yearly loss will only changehi& parameters that influence the model is charBased on
the ER mapper method, it showed that deforestgi@iterns in Tesso Nilo Forest were positively datesl
with roads (0.546), and demographic patterns (Q.0B8ese two parameters were predicted as therdrivie
deforestation.

Further analysis using land change modeler |&é&va 17.0, shows that this habitat loss is reladedpen
access for illegal poachers, law enforcement, feceland sold by communities, park management austear
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land demarcation. Most poachers we identified viiere raider persons coming from outside of commiesi
However, those free raiders mostly bought the ferefand from local community leaders who soldhieaply.
The 16 community leaders interviewed, sold fores&@d belong to the companies as well as the raitipark.
They insisted that the land belonged to their comitres although community rights to that land, haet been
declared. The analysis also showed that the mqgstritant factor is unclear border line between cesioas of
logging companies, national park and villages. (&taet al 2013).

Deforestation of Tesso Nilo 2000-2012
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DEFORESTATION RATE 10.65% 10.87% 149.69% 1.74%
S FOREST LOST 2000-2012 25401 33300 34023 5157
FOREST COVER LEFT 2012 9800 12392 3536 22111
Fig. 2: Deforestation of Tesso Nilo Forest Block 2000-2012.
Table 1: Projection of forest cover loss in 2013 up to&01
2013 2014 2015 2016 2017 2018
(Ha) (Ha) (Ha) (Ha) (Ha) (Ha)
Forest 57,348 51,481 45,615 39,749 33,883 28,017
Non-Forested area 306,599 312,465 318,331 324,197 30,083 335,930

Source: Mariatet al.2013.

2. Forest Lostand Elephant Population:

Based on our data on elephant distribution, piilgnnom WWF, and our predicted deforestation moitel
seems that elephant habitat will be reduced to ©2%s original area by 2018 or reduce 72,000 hg &)
(Mariati et al, 2013). This reduction will be concentrated i theavily deforested parts of the two forest
concessions. If this deforestation trend contiragpredicted, the Tesso Nilo National Park mayesassa safe
heaven to elephants. Even so, conflict between aamitynland and national park would be increased tdua
lack of clearly define in ownership. National pablorders have been demarcated, but community land
boundaries have not been defined and written dewally, the community land was only loosely detieread
by rivers and creeks.

Legally, community right has recently been recagdiby Forestry law no 41 in 1999 and enforced by
Constitution court 2013. However, Tesso Nilo, was included. Of the 16 community leaders intervidvos
the conflicts between elephant and villagers 15pfebelieve that elephants destroyed their crojk ewen
houses. However, it was only a few who believed elephants have to be killed. More than 10 pebplieve
that elephant should be contained at the natiomddspand 6 people believe that should be transfaoether
forest.

Discussion:
1. Forest Lossin Tesso Nilo:

Roads that were built by pulp and paper compataidsansport timber from logging concessions tolsnil
have also provided access for both illegal loggerd people seeking land for settlement. In additexisting
communities around the forest have used the raadaih access to new small areas deep within tiestio So
the deforested area now looks like honeycomb, gpathat has been found in many other tropicahtes.
The accessibility of forest areas is the most ingurvariable in the pattern of the deforestatibtte et al,
2006).
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Fig. 3: Projection Model of Deforestation in 2018 and Hiapt Distribution (Source: Mariagt al, 2013).

In general, the cause of deforestation is the lzs®change due to the conversion of the forested for
agriculture, plantation and timber extraction (Geisd Lambin, 2001; Scotlaret al, 2000) but the one of the
most detrimental factors is road construction (F001). In every case, road construction follovmsd
community encroaching is the driver of deforestati@Carr and Burgdorfer, 2013) The pulp and papéustry
causes very challenging problems in Sumatra, eslhedn Riau. Sumatra's largest pulp and paper @mp
not too far from Tesso Nilo, used 6.8 million cubieters of pulpwood in 1999, about 87% of which weésed
tropical hardwoods, or wood cut from forests, monf its plantations. The company’s available sosirck
hardwoods will decline sharply to less than twolionl metric tons in 2001 and be exhausted by 20@5fill
that gap, the company planned to use plantatiookirives harvested from the plantations are expedotgdow
from 1.3 million cubic meters in 1999 to 4.4 millicubic meters in 2005 which meets only half thedseof the
mill. The remainder will come from existing foresfThis company's situation is similar to virtuadlly other
pulp and paper operations in Sumatra. Their ciilemeed for wood is approximately eight times dhailable
plantation supply. Transporting this timber regsiisgide long roads such as those across Tesso Bdo,(
2001; Barr, 2002).

The Tesso Nilo Forest complex, especially its ol and peat forests, has come under heavy pressure
from rapidly advancing, largely industry-driven defstation and forest degradation. In many othets paf
Sumatra, and Riau in particular, large areas afrabforest have been clear-cut and planted witihdheds of
thousands of palm oils and fast-growing trees lier pulp and paper mills (Carr and Burgdorfer, 2018}til
recently, that appeared to be Tesso Nilo's futwrevall. Since 1985, the forest has lost over 30D }eé# to the
palm oil and pulp and paper industry, so that afdgut 190,000 ha main today (Supriatna, 2009).elssd Nilo
alone, forest conversion for palm oil by commuiid reached to 28,000 ha in 2004 (Mariati, 2004).

2. Elephant Habitat and Wildlife conflicts:

The total number of elephants was estimated toebeeen 2800 and 4800 animals at that time, sedtia
44 fragmented populations. However, data collecti@s limited to short field visits and interviewstlwlocal
people and forest authorities thus, the estimatgs Vittle more than educated guesses. The quHlBumatran
Elephant surveys hasn’t changed much over the ,yaadsa reliable estimate of the total Sumatraphelat
population remaining in the wild is currently natgsible. However, the distribution of most of tHepdant
populations is roughly understood. The habitath&f temaining populations is restricted to relativemall
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areas. Many of the elephant populations livingeny small and isolated forest patches may be goniag the
next decade.

In Riau Province there is no more big forest adé for elephants when their populations indheup are
increased. When their population increased theily d@ome range also enlarged. Home range of Asian
elephants is around 105-320 km (Sukumar, 1989)Telso Nilo the forest is fragmented and so taphents
will have to split into several groups. The elemtisgpushed in to pocket habitats, and called gtslekrd. This
phenomenon happens in many other areas such asdia And Ceylon (Oliver 1980). According to
Seidensticker (1983), those small elephant herdscoae to the gardens and destroyed very massbgs.cr
Home range of Asian elephants is around 105-32QSwkumar, 1989).

Tesso Nilo was thought to be home to 150 to 2@Ptants in two groups, one in the north and ortbén
south (WWF, 2009). According to WWF (2013) thamher had dwindled to only 142 elephants split iBito
groups through lost or fragmented habitat. It stbwreat elephant killing by community poisoning Haesen
alarming. At least 26 elephants died from 2010G&3 All casualties occurred at the edge of thesbin new
plantations or new crops of mixed gardens (table 2)

Table 2: Elephant-human conflicts in 2004-2010.

No Years Elephant killed People died People hurts
1 2004 16 2 0

2 2005 6 4 1

3 2006 24 1 0

4 2007 5 2 2

5 2008 9 4 2

6 2009 8 2 0

7 2010 13 2 4

8 2011 10

Total 91 17 9

(Source: WWEF Indonesia-Project, Riau, 2012)

With their habitat declined (see Fig 4), TesstNielephants are increasingly forced to raid f@tons
and village gardens that surround the forestsearch of food and safety. Direct damage causeddphants
(trampling of houses, injuring and killing peopledadamage to small and large scale plantationahdharound
Tesso Nilo was estimated at US$ 3.5 million overglkeriod 1997-2000 (WWF, 2001).

Conclusion:

As human populations increase and more and moestfts converted to estates and agricultural lazwid
roads are built across Sumatran forest, elephantsah conflicts are on the rise. This is due to yrmamilies
were attracted by the financial success of somesgtand followed in order to convert the forestropping
land. This process is still continuing, althouglvggmmental funding is rare nowadays and peoplesasingly
move between provinces instead of between islafgla. consequence, many elephants were forced tenlyd
share their territories with people. The resultiognflict between people and elephants (human-etgpha
conflict) quickly escalated, and many elephantsevgied illegally.

Using GIS and remote sensing imagery, we founardsfation rates have increased 6 fold after road
construction that crisscrossed the Tesso Nilo Fdoesck, which means that the area of elephantthabi
decreased significantly. Our predictions on thresoleft in 2018 is only 28,017 ha. As conseqgasrgumatran
elephants habitat will be reduced to 72% of itgioal area.

ACKNOWLEDGEMENT

We thank to our colleagues who help in trainimgnfulating and letting the GIS equipment was used,
especially Weda and Samsuardi from WWF Indonéstandi Sumantri from Conservation International, i€hr
Margules from James Cook University, Grace Wongnfr€IFOR, our colleagues at the University of
Indonesia’s Post Graduate Study on Environmentnagay other people in Tesso Nilo and Riau provirtbasl|
cannot put their names due to the limited space.

REFERENCES

Barr, C., 2001. The Political economy of the filaexd finance in Indonesia’s pulp and paper indusiry
Banking on Sustainability: Structural adjustmentddioretsry reform in post-Suharto Indones@FOR and
WWEF, Washington DC, 70-95.

Barr, C., 2002. Timber Concession Reform: Questigrthe “Sustainable Logging Paradigm. Which
Way Forward? People, Forest and Policy Making inldnesia (C.J. Pierce Colfer and Resosudarmo I.,A, P
eds) Resource for the Future, Washington,D.C., pp-22Q



254 Sri Mariati etal, 2014

Australian Journal of Basic and Applied Sciences3(2) February 2014, Pages: 248-255

Blouch, R.A., Haryanto, 198£lephants in southern Sumatridnpublished report, IUCN/WWF Project
3033, Bogor, In- donesia.

Blouch, R.A., K. Simbolon, 198%&lephants in northern Sumatrdnpublished report, IUCN/WWF Project
3033, Bogor, Indonesia.

Carr, D.L. and J. Burgdorfer, 201Beforestation Drivers: Population, Migration anddpical Land Use
www.environmentmagazine.org.

Departemen Kehutanan, 200Berhitungan deforestasi Indonesia tahun 2088isat Inventarisasi dan
Perpetaan Hutan. Badan Planologi Kehutanan, Jakarta

Dudley, R., 2002. Dynamics of lllegal Logging irdbnesialn: Which Way Forward? People, Forest and
Policy Making in Indonesia (C.J. Pierce Colfer amksosudarmo I.,A, P. eddResource for the Future,
Washington, D.C., pp: 358-382.

Etter, A., C. Mcalpine, K. Wilson, S. Phinn andPtssingham, 2006. Regional patterns of agricultara
use and deforestation in Colombia. Agiosyst. Environ., 114: 369-386.

Forest Watch Indonesia, 200Expert Review Workshop ‘The State of The IndoneB@est Report.
Bogor 29-30 June 2001. FWI. Bogor.

Geist, H. and E. Lambin, 200What drives tropical deforestation? A metaalysis of proximate and
underlying causes of deforestation based on submnalticase study evidendeUCC Report Series 4, CIACO,
Lou- vainla-Neuve, Belgium.

Gillision, A.N., 2001.Vegetation Survey and Habitat Assesment of TheoTR#s Forest Complex
Unpublished paper.

Groom, M.J., G.K. Meffe and C.R. Caroll, 200inciples of Conservation Biologyinauer Associates
Inc, Sunderland, MA.

Margono, B.A., S. Turubanova, S. Zhuravieva, Papot, A. Tyukavina, A. Baccini, S. Goetz and M.C.
Hansen, 2012. Mapping and Monitoring Deforestationd Forest Degradation in Sumatra (Indonesia) using
landsat time series data sets 1990 to 2Bh®iron. Res. Lett 7: 034010 doi: 10.1088/1748&33/0341010.

Mariati, S., 2004.Analisis Kebijakan Pengelolan Hutan Studi KasusHditan Tesso Nilo Kabupaten
Pelalawan Provinsi RiauPadang. Tesis. Universitas Andalas.

Mariati, S., H. Kusnoputranto, J. Supriatna and.RKblestoer, 2013eforestation and Forest Degradation
of the Tesso Nilo Forest, Riau, Indonesia.

Ministry of Forestry, 2002Statistik Kehutanan Indonesidakarta.

Oliver, W.L.R., 1980.The Pygmy Hog-the biology and conservation of tiign® Hog and the Hispid
Hare. The Jersey Wildlife Preservation Trushannel Island. Special Scientific Report No.@ p.

Pemerintah Provinsi Riau, 201Riau Dalam Angka tahun 2010http://riau.bps.go.id/publikasi-
online/%5Bbook-raw%5D/riau-dalam-angka-2010.htRekanbaru.

Puyravaud, J.P., 2003. Standardizing the Calculatfdhe Annual Rate of Deforestatiorfzorest Ecology
and Management, 177: 593-596.

Scotland, N., J. Smith, H. Lisa, M. Hiller, B. JavC. Kaiser, M. Leighton, E. Paulson, E. Pollatd,
Ratnasari, R. Ravanell, S. Stanley, E. Widodo, Dre€ and A. Setyarso, 2000. Indonesia Country Paper
lllegal Logging.In: Workshop on Conntrol lllegal Logging in Eastié$§W. Finlayson and N. Scotland eds).
Unpublished Report prepared for the World Bank-\WaMide Fund for Nature, Jakarta, Indonesia.

Seidensticker, J. and M.A. Hai, 1983he Sunderban wildlife management pla@overnment of
Bangladesh and World Wildlife Fund.

Sukumar, R., 1989The Asian Elephant: Ecology and Manageme@ambridge University Press,
Cambridge, UK.

Sukumar, R., 2003The Living Elephants: Evolutionary Ecology, Behaviand ConservationOxford
University Press, Oxford, UK.

Supriatna, J., 200%elestarikan Alam Indonesi&.ayasan Obor Indonesia, Jakarta.

Uryu, Y., C. Mott, N. Fuad, K. Yulianto, A. Budimargetiabudi, F. Takakai, Nursamsu, Sunarto, E.
Purastuti, N. Fadhli, C.M.B. Hutajulu, J. Janiclk®, Hatano, F. Siegert and M. Stuwe, 20Dg&forestaion,
Forest Degradation, Biodiversity Loss and CO2 Emissin Riau, Sumatra, Indonesia: One Indonesian
Province’s Forest and Peat Soil Carbon Loss OveQuarter Century and Its Plans for the FutunN/WF
Indonesia Technical Report, Jakarta, Indonesia.

World Resource Institute (WRI), 2002he State of the Forest Indonesia. For&gatch Indonesia (FWI),
World Resources Institute (WRI) and Global Foresttth (GFW).

World Wide Fund for nature, 200Analisa Konflik Gajah Dengan Manusia dan Persepsitang Gajah d
Hutan Tesso Nilo Provinsi RiauWWWF Indonesia, Pekanbaru. (Unpublished).

World Wide Fund for Nature, 2004ktivitas Penebangan dan Pasokan Kayu Dari HutaamAKawasan
Hutan Tesso NiloWWF Indonesia, Pekanbaru, Indonesia. (Unpubdishe

World Bank, 2001Indonesia-Environment and Natural Resource Managertea Time of Transition.
February 2001.




255 Sri Mariati etal, 2014

Australian Journal of Basic and Applied Sciences3(2) February 2014, Pages: 248-255

World Wide Fund for nature, 2008nalisis Konflik Gajah dan Manusia di Provinsi RiaWF Indonesia,
Pekanbaru. (Unpublished).

World Wide Fund for nature, 2013.aporan Monitoring Team The Trade HuntaWWF Indonesia,
Pekanbaru. (Unpublished).



