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SUMMARY

The Riau Biosphere Reserve COVErs a total area of 698,663 ha and was established in 2009 as an effor
o conserve tropicat peatlands and promote sustainahle development, This study highlights Temaining natyra)
peat swamp forest have distinct forest type formations, high biediversity and stores a huge amount of above-
below carbon need o be conserved. Above-ground biomass and carban starage are highly influenced by
forest cover. Belaw ground stored carbon is different in each land use, even if these land use have already
changed from forest 1o agriculiure, Multipurpose tree specics was used in restoration. Al methods of
nroepagation were applicd 10 ensure continuous supply of seedlings such as wildings, cuttings, and seeds. In
general, survival rate of seedlings decrease after ten month planted. We planted tree species which have botly
economic values (i.e. timber and non-timber forest products) and eeosystem services values such as Dyerg
fenifl, Tetranerivin glabra, Callophytm lowii, Palaquium Swmatrarmum, Palaguium burckii. and Cratoxylan
arborescens. More than their Potential to generate income from carbon storage and other €Cosystem services,
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INTRODUCTION
In Sumatea, 4.04 Mha of peatland in Riau Provinee categorized as the Sumatran peat swamp

forest ecoregion are recommended to be protected. An ecoregion is defined as a large area of land
or water that contains a zeographically distinet assemblage of natural communities (WWF 2008),
The peat swamp forests are located on five remaining large forest blocks in Riau pravince. One of
these blocks is in the Giam Siak Kecil-Bukit Batu, which is known as Riau’s Biosphere Reserve
(WWF 2008, MAB Indonesia 2008, Jarvie er al, 2003).

Peat swamp forests are both fragile and unique ecosystems that are both peat-forming
wetlands and tropical rain forests. Water, peat and vegetation are strongly interconnected such that
removing any one of these components or disturbing the bal ]

the loss of around 300,000 ha of natural peat swamp forest within the past 17 yvears. In addition to

also converted lands along Bukit Batu river basin for rubber Jungie
garden. The villagers used to only plant jungle rubber as marking for their own land but nowadays,
yvounger villagers extend and converl more natural forest to establish wider land of rubber jungle

As a result of these land conversions and loss of drainage, forest fires oceur annually,
especially during dry season further worsening fand degradation. Meanwhile, the remaining peat
swamp forest in the core area of the Biosphere Reserve is subject to illegal logging activities. Local
people used to pather timber and non timber forest products such as seeds of Palaquium
Sumatranum to produce oil for cooking, white latex from Dyera lowii and Payena lerif, and bark of
Alseodaphne ceratoxylon used as mosquito repellant. Other trees provide medicine and fruits.
Nowadays, however, these forest products have gradually decreased with the deforestation and
degradation of natural peat swamp forests.

Moreover, Bukit Batu forest block was declared a conservation area in 1999 by the Central
Government through the Forestry Department. This move demarcated conservation area boundaries
separafing areas claimed by villagers where Jungle rubber garden exist. An intensified conflict
between the government and villagers has emerged and withont appropriate forest conservation and
management measures that address the livelihoods of the villagers, conservation will not succeed as
farest degradation will continue.

The establishment of zones is clearly not sufficient or elfective in managing the Biosphere
Reserve since this does not sufficiently address sustainable rural livelihoods and the maintenance
of ecosystem services, There is still continued fire and illegal logging activities in some part of
biosphere reserve even now. Moreover, the establishmeni of industrial oil palm and acacia
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plantations in the buffer and transition area thedaten the sustaingbie lvelihoods ol Tocal community.
The large scale development of peatland without sufficient management of hydrology has been the
major cause of fire and land degradation in the Biosphere Reserve.

Owing to the massive areas of degraded peat swamp forest in the biosphere reserve,
preserving the forest remnants becomes more important, Cansequently, it is necessary to study the
vegetation in order to elucidate the characteristics of the remaining peal swamp forest. The study
results was are important to determine management direction on conservation efforts of remaining
peat swamp forest in the Biosphere Reserve. Estimation amount of remaining carbon resources in
various land use cover of the biosphere reserve, These results will be useful in developing the
baseline data of carbon storagein biosphere reserve. In the last it will demonstiated results progress
of rehabilitation study in secondary logeed over forest including improvement of method of
preparing seedlings stock and vegetation rehabilitation techniques and elarification the amount of
carbon storage after ten months vegetation rehabilitation done and by natural regeneration. Local
participation was discussed as well.

Study areas

The area of study is localed at Riau Biosphere Reserve, Riau Province in the coastal east of
Sumatra Island, Riau province covers an area of about 9 Mha. Having the largest peatland area in
Sumatra, Riau province plays a very significant role to the local environment as well as global
environment. The strategic position of Riau province in relation with other ASEAN countries
makes its environmental: role in the region even more important, especially regarding
transboundary haze pollution and illegal logging.

This biesphere is unique such that it has a vast landscape with unique hydrological network
of small lakes and streams and still has remaining natural peat swamp forest. The dominant natural
ecosystems are peat swamp forests surrounded by different types of land use, such as production
forests, degraded/abandoned lands, industrial plantations (llmbcr and oil palm), agricultural lands,
and settlements.

Results and Discussion

Mixed Peat Swamp Forest and Bintangur Forest - and details their distinct dominant
species, floristic composition, diversity, and local environment characteristics (Table 1).
Table 1. Forest types and their characteristies.

Forest Types Characteristics of forests Density Basal area (m”
(# stems ha™") ha” )
Mixed Forest Much water on the forest floor, 50—100m 1,228 18.33

from river, peat depth >6m, Pandanus
spp- Present

Mixed Forest 1G0-150m from the river, peat depth >6 1,274 18.49
. m, dense Pandanus spp.
Mixed Forest Littlc or no surface water, relatively flat 1,406 25.61

micro- topography, 50-100m from the
river, peat depth >6m, asam paya (Salacca
conferta) present

Mixed Forest Ten years after selective logging, 130- 2,492 19.61
1000m from the river, peat depth >6.5m.
In the rainy season, water present 150m
from the river, asam paya (Salacca
_conferta) present

Bintangur Forest Wind and indirect fire disturbance, 1,280 11.57
surrounded by drainage canals and
pulpwood plantation, approximately 23
km from the river, peat depth >10m,
Calophyllum lowii the dominant species
Bintangur Forest Approximately 23 km from the river, 662 6.68
wind and indirect fire disturbance,
surrounded by  drainage canals  and
pulpwood plantations, peat depth =10m
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’ it was nigs insppnamm an e oomdodtof The Suosesding below mmd abaioe groansd hiomoss gng
cirban Atorage were meagorsd for exch selected land cover. Cenerally, i1 wss shown thal ghe
emalning naiuml peod-awamp forests soce Bige abosve and below carban, syen higher than i sthey
|1.|_-a| s (oo, The resalia highliphd the uniguiensss of the Biosphere Rostevs Sid capecinlly
1 imvporanes in worldwide affors su reducs fieest carbon smiiesions. .

The comparizon i (ks smount of above und bBelow ground carbén in varicus lamd osey s
s in Table 2. The ansount of carbon @ generally much hightés Selowground in =il land vees,

Tabel 2. Abowve and beldow grourd earhor 52 in different lapel aae
Bhove Ground  [Below Oroueed [ercentage of  Jlalk Density Pesi

Corbon Storyge | Carbon Storaoe Cnrhion [priec) depah
Land Efges Cover e ™) (Mg Cha') (Metery
Mataral Fores o T5 4200 LA {125 &

_ Logged Dver Fosest 715 LT 53 [SEES T oa
Diimtsirbed Fansa 26,75 a7 0.57 0083 T
RFubher Garden 6R" 4032 [T I 1& 45
Acncin Plantatian Az 57" 5460 5o LIS 55
11 palm Plantation 423" 340 .55 iz 65

*Hources: Above prounid of w=irksai AlCTags il nahlber {F!]ITI.H al 2004 Acacio CFelwimamasn 20110
oil palm {Mperdipesn ef al. B0}

The above eomparizen of amount of carbon stored i peatiends highlights the impartance o
swamp Tores connvsbern in carbon Storape, and mat just the carbon stored 0 drecs. This sheuld
mken indn consideration when evaluming for m end apdion in the Blosphere reserve. The
Jargest mmmmt of betow-pround carbon of 5981 Mg O Ta™ is found in logged-fonest areas, fillevad
by preatliamds unider scacia planiaficas willi 57715 © ba'', The loowess helowprauwnd carbon s in
il palm plamtion of armand 3060 Mg © ha™,

Wpioral Gorest bas the B amsnt af above-groend carbon (ollowed. by logeed ower
et The lowest & wind -disturbed . forest; in d peatlandes, she highest amourt ol carion
wis mepsured under rubber tress having 68 Mg C ha™ com 10 Acasie crarricarpa with 42,57

M.? C ha® and Elgvir paseads with 423 hp O ha', These difforeoces gould be nsefil
inFormmimaos | e manngesent ol these plosmations o in chaosing bend wses in redofion B concermd
@ mnirain cprbom stomge an the peatiand ecosesten.

The percentnge aof carléa compasition is similor in aither Farested areas or developed
peationd arcax, O the ather hand, Bulk density sbaws hig in rubber- garden compared 1o other
sampling plote Thi: {3 followed hy acovin plantarion amd the lowest balk density i in dist
foreal fmeas, The walies of bulk density could be determined in deproe of decaomposition . The
generaliy bow Bulk density wabues kndicate lovw decomgesition in pest, Our resubis found (h rubber
garden had highosr values of bolk density; this s becaise peat hod decompoged o advanss
oompnred vo ether smpling plot dress. )

We propose three ways to lmprove their currenl sialss: conserdation and stapping further
farest comversion, neurnl repenemrion and relsbilition, The stapping of Furthier foren convernicn
implies the nesd 1o designate boundaries and enforce them. Thers Is @ conflict berwesn the
prvemment and sams will wha wanted to utifice deslgnpicd conservation arens. This confTic
needs io be pepived throaph the preparstion of & fmorspement plan tht sddreeses both imbegrany of
1hat Firest as well s jhe velihoads of the villapers, Motusal regeneraiion isnn aption for g felen
recovery of [orest vegelalion after disurhbance. In the €age of canopy species that could bardly
undsrpn natural regeneration, some farm of human-assiared remen erstion & needed, Behabilitatios
tarpets the areas (bt cowld Baedly undenpo nitucsl regenemtion and would ez hmoan Enfervention
such o nlanlirl.g.
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Conelusiens

I Capservatlon of pesd swamp loresty | the Blesplices Reserve dzllﬁmds upon, liedly, proesion

of e cernaining namrsl loresis and, secondiy, cestoration gifits of depraded secondary

foresis, degracdad or waste-postland.

The impravement of management of remaining peat swamg forssts and schebilitation stk

corider thals unigies scologiol chemeferistus particularly the dominon tree spacies, fasi

proowinm specios as well @8 below proand peat charnclesistics, ;

3. The rembining peat gasmp forests shnold be kept o their sabural condateons I eoder o prowide
combnegusly ecosysiem secvices Caven Ustar dniges Biodiversity charocteristics: and high
amount of stored cwbon, protection coukl be enbenced by adding ineentives o boeal
cornmunliies lrcluding monctry incentives o Wadiversity amd climale change mitigation
fumds,

& The current rehabilitaton of degrwdsd pesl swamp forests and pearlasd areas shoukd be
expendad and okl lneolve wider commmunily pariscipatian Glvea the hlih eos, Mnancing s
crucial mnd mwiy Tarwnnd s io optimize varaus soarees and means of domestic funding (e.g.,
GERHAN= The [ndenstian Movement of Forest and Lanil Rehabilitafios) and even
imternatiamal fe.p REDTH- and PES), All suppoert should belp csiablizh p management made|
thint fhes Jocal-carmmunity conld do and st pet contimsmmly
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