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ABSTRACT

Restoration study was started on the earlier 2000 in Rizu Biosphere Reserve. We
caneluded reasons that restoration should be important te be dons |n biosphere reseree; 1)
large degradad peat-land and forest areas due to high firs intensity, poor canal dralnage and
IHegal legging activities, 2} forest encroachment and conversion, 3] problem sustsinable
livelihoods for local communities and enviranmental services functions, and 4] the important
rehabilitation of carbon sequestration and protection of remaining peat carbon stocks. We
solected two different bocations. First, forest depradation’ was causpd by Hlegal logging
activities and forest encroachment with exbent 179,000 ha of totally cors area and second,
peat-dand degradation due to severe fire vearly and poor water management in transition
areas with extent 304,000 ha. The achievement Indicators of restoration study are wildings
and seed germination are better mathod to provide seedlings stocks, The Vparous
regenaration performance of Callophulivm fowii, Paloguivm sumatrasurn and some. af sk
sorey tree species can be promoted 1o accelerate vepstation recavery processes |n differant
forest types and degradation in the binsphare recervn, Cratoxylon arborescens, Paloguium
surngtronum, Callophtium lowd and Tetromeristo glabea indicated promising species on
vegetation rehabilitation efforts In the biosphere reserve shown by high survival rate FRARES
5T.14%-100%. Qur results confirm that vegetation rehahfitation assisted by matural
regeneration processes, has o groat potential to saquester carbon in Bukit Baty Farest Block,
Mast of respondents or 04% of 1otally respondents are well perception on forest restaration.
Farest values and restorntion are important for them. In future detailed plan of restoration is
important to be discussed, Le. how to promote institetional framewaork collaboration, local
community invelvement and economic incentive, and carbon payment mechantsm under
REDDH schemes or other souress of innovative financkal mechanism such 3= the Global Peat-
land Fund (GPF). Restoration is still going an: transplanting scediings, troa growth, hiomass
and carbon Increment monitoring, and establishing more canal block will be done in next
field study,

Koy words: Blocsphers reserve, peat swamp Torest degradation, REDD+ schemes, resteration.

INTRODUCTION
Peat-lands is one of the major land types in South East Asia which cowers
aspproximately 25 to 35 Mha, They mainly distributed |0 the rogion of Indonesia, Malaysia,
Brunel Darussalam, Thaidand and Viet Mam and smaller arozs in Myanmar, Lao PDE a3nd the
Philippines [Page et al., 2008, 2011, http-/fwww sseanpagat.net). Although originally largely
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forested, this habitat has been spverely degraded since the 1980s, Deforestation of tropical
peatswamp forest wias estimated 3 Mha or less than 18 % of tolally peat swamp forest area
in indonesia (Meor and Suryadiputra, 2004),

Peatswamp forests ecosystem play a critical role in the economy and ecology of the
reglon-providing timber and non-timber forest products, waites supply, flood control and
many other benefits. They also play a very significant role of global significance in storing on
pctimated 50.4 Gt of carkkon of eguivalent of 98.6% of the global tropical peat C store (Pags
etal., 2008, 2011, http://www aseanpeat.net).

PFeatland in Indonesia malnly distributed in Sumatra [(4.7=9.7 Mha), KaBmantan (3.1
6.3 Mha), and Irian Jaya (8.9 Mha) (Shius, 1989, Rleley et @, 1996a), The largast peal-
swamp forest ecosystem among the major forest formations in Sumatra are i Riau provinee.
They still remained on the five large blocks ol natural peat swamp ecosystem which In large
4.08 #Mha or about 51 % of totally area of this province. In order to Improve sustzinability
management of Riau's peat-land, one of the large remaining peat-land area, is about
658663 ha of totally area, has béen declared a5 Blosphers Resende in 20049, This biospherd
reserve will be used to conserne the peat swamp forest ecosystem, lakes, and other water
systems in 178,722 ha of forest and peat land, which has been converted into industrial
forest, plantation, agriculture, and residences (larvie ef al., 2003, WMAB ndoneska, 2008],

Recently, peat-swamp forest of the biosphere reserve has been depraded at an
dlarming rate; the ongoing development of large areas of peat-land as timber estates and
palm oil plantations on a landscape scale constitutes a seriows threat o peat-swamp locest
ecosysiem. A large area of the buffer zone ‘had been developed s an Industrizl Umber
estate (195,253 ha or B3 %) and preducthon forest (7167 ha'or ‘13 %) while the
development of peat-land area in transition zone focused on palm ol plantationg
agriculture, and housing {304,123 ha) and industrial timber estate (5,665 ha) {MAB Indonizia,
2008). Furthermora remaining peat-swamp forest in core area of biosphere reserve, the
Bukit Batu Wildlife Reserve, was subject an llegal legging activities. Trees species of Shoveo
spp., Tetromerista, globrm, Gonpstylus, bencanus, Polequivm sumobronum,  Peloguium
burcki, Durio acutifolius, and Koempoasio. moloccensis was cut selectively during in 1995 1o
2009, The logging activities decreased since 2005 and almeost stopped completely by the
beginning of 2010 in main river basin of Bukit Batu river.

Whikit remaining wind-disturbed bintangor forest and busnt bistongur Torest areas
are surrounded by an acacia timber plantation in buffer zone of bisgghere reserve. The
forest company allocated the area as a forest conservation ared, Unfortunately, since 3000,
migrant's people have lopged Begally, First, they cut selectively the forest stands, while
looking for suitable fand for planting ofl palm and establishing a settlement. In 2005, a large
peat swamp forest area burned and even burned yearly. A large area became more ogen,
enabling wind to attack the forest stands, The forest stand was getting worst condition,
Currenthy, the area is pasily accessed, and the population of the village has increased
drastically since 003,

in the other side of blosphere reserve, degradation of peat-land areas has mainby
tecurred due 1o drainage, followed by subsequent fires, 3s case in Tanjung Leban Village, The
impacts of peat fire are estimated to have relgased over 400 millian tones of C0; in totally
paat-land areas in Indonesia. & recent report indicated that siy of seven porsistant fire prone
zones in Sumatra which burned in 1997-1998 {Anderson and Bowen FOO0). Severs fires on
comverted peat-lands in Riau occur yearky as well,

:I.'il:l!-u:l:a.mabl: MII'I:IBHI'HE'I'I.I ol Bip- =h:-snur|:r:: |I'I T:I'IIFll:il |'|:I'-it Sl.h:lmp FD -\.'Iil.

Repository University Of Riau

PERPUSTRKAAN UNIVERSITAS RIAU

http://repository.unri.ac.id/




~—

Ho Gunawan #f @l Progress on Redioration Axperiments of Degraded Peat Swamps
Farast

The restoration may be recommended when an ecosystemn has been altered 1o such
an extent that 1t can no boanger selfcarrect or setf-ranew. The term “restovotinon® has bean
adopted to specifically mean any process that aims to retum a system 1o a pre-disturbance
condition (whether or not this way pristine) pad ecludes "natural restorotion” or “recover”
fellowing basic principles of secondary succession (Lewis, 1990), Ecological restoration is
anather important term and has been defined by the Soclety for Ecalogical Restoration (SER,
2004 as the process of assisting the recovery of an ecosystem that has been degraded,
damaged, or destroyed. The goal of this process ks to emulate the structure, functioning,
diversity and dynamics of the specified ecosystem using referencs scosystem as modseis,
Restoration attempis to revive the natural resource functions of degraded ecosystems, thus
reinstating the eswircamental and economic fervices that these provids. The different
option for improvement of degraded ecosystem can be expressed in terms of the two major
characteriztics of structura and function (Flgure 1).
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Figura 1. The differant option for improvement of degraded ecosystem |[Perrow el al., 2002}

When degradation is occurs both characteristics of ecosystem -structure and
acosyitem function are usually reduced, although not necessarily equally. Used in its narrow
sense, roestoration implies bringing beck the eoosystem to (5 orlginal or previous state in
terms of hoth structure and function, There are then a nember of other alternatives,
Including rehabilitation in which this is not totelly achieved, and replacement of the original
by something different, All of thoso alternatives are covered, by many people, by the general
term reclarmation, mitigation is a different considesation (Parrow ef ol., 3003).

Rehabilitation study on peat-tands in Central Kalimantan, carried out under the LIF -
15P5 Core University Program focused on the rehabilitation of intensively disturbed peat
cwamp forest areas (Tokahashi et al, 301}, Activities include - trisl planting of 0.75ha of
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disturbad PSF under different regimes (with and without clearing, fertilizer apphication, and
miounds} and with different species {Shoreo bolangeran, Shorea plnonges, Shareg weminls,
feronemo. conescens, Folgquivm sp.], and obsenations on natural régeneration in a foesd
sample plot of 50 m? affected by wikdfire, compared with & non-affected reference plat of
100v®. Trizls Indicate that Shoveo batongeran and Palpguivim are best suited for replanting,
a5 they have considerably higher survival rates (65100 %) compared to the other speces |5
65 %), and this seoms irrespective of preparaticn technigues. Also, both species appear to be
sufted to heavily disturbed areas affected by repeated fires (Giesen, 2004). Rehabilitation of
the mega rice project In Boropo (described by Dohong, 2008) has afms to restore znd
conserve 80 % of the former mega rice area, Rehabilitation involves restoration of hydrolagy
through dam construction, blocking of the canats that were bellt to deain the peat-lands,
followed by replanting with Indigenous species of commercial value (such as Dyer fowd,
Alstonig pneumatophara, and Geareinio spp. which produce latex that is used (n chewlng
Fum),

In Jambi enrichment lina planting of secondary shrub was carried aut using Dyerp
Towii, Gonystplus bancanus and Endespermum diodenum (Muus, 1996), Survival rates have
been high on the whole more than 90%, and growth has been rapid; an average ginth
increment of more than 1 cm per year has boon recarded, Restoration study alss carried out
in Riau (Gumawan et al., 2007, 2008}, Here they have found that regeneration of trees |s
constrained by the degree of disturbance (particularly with respect to hydrolegy), depth of
peat, seed avallability, predation of seeds and seedlings and also competition with ather
plant species. Where mothor trees are still availeble and the hydrological reghme conditions
are not séverely altered, then natural regeneration may be possible, but human intersention
i5 required when disturbance is severe and seedlings and seed sources are scarce or absent
Gunawan et ol. (2007, 2008) found that regeneration results in a dominance of secondary
forest species toderant of these factoss, but many of the original canopy species {¢.g. Shoroo
spp.) cannot regenarate under these conditions

In case of biosphere reserve, we concluded ressons that restoration should be

impartant to be done;

L Large degraded peat-land and forest arcas due to high fire Intensity, poor canal drainage
and lllegal ngeing activites

Z. Forest encroachiment and conversion.

3. Problem sustainable |weliboods for local commonities and envitonmentsl services
functions.

4. The important rehakilitation of carbon sequestration and protection of remaining péat
carbon stocks.

This paper highlighted as following: 1) vegetation rehabilitation and restoration of
hydrology, 2} promotion of sustainable livelinoods for bocal communities and ecosystom
services, 3] rehabilitation of carhon sequestration and pretection of remalning peat carbon
stocks, 4] discussions for Innevative financial mechanism, c.g. AEDD+, other mubti donar
theust fund, and private sector taxes (CSR, Corporate Soclol Responsibility),

Study Area
The study will be conducted in Riau Blosphere Reservo, Riau Province, Sumiakrs

indonesia. The Riau Biosphere Reserve is located in two districts, Bengkalis and Stak, and one
city Dumal, in Rizu, Sumatra lskand, Indonesia. The total area is 608,663 ha; of which 75 % s
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METHODS

1. Production of Seedlings

several techniques are employed (or the production of seedlings stock includng
wildings, cuttings raised in the aursery and seeds germination methods. We constructed
three distinct simple nursery from plastics and plastics net [Figure 3] related by necessity of
seediing growth evel,

The other treatment we also put wildings of some tree species on the torest flegs
directly after taking them [(p.g. of Pologuivm sumadrasum-Balam, Crofoxplon orberescens-
Goronggang, Poloquiwn burckli-Suntal  and Tetramernsta glogre-Punak)]. Production of
soedlings to assure a continuous supply of seedlings for yegetation rehabilitation,

Figure 3. Sample nursery ond several methods for produting seedliings stock

2. Method of Vegetation Rehabilitation

Enrichrsent planting methods were developed on areas where seeds or seedlings of
tergat tree specios were lacking. Line and gap planting method s commonly used in logged
aver forest,

1.1, Treatments for line planting:

a. Lines will be set on the wetl-sast direction with width determined in relation to the
height of sub-storey (e.g. 5, and 10 m]; (Fguro 4},

B Distance bebwesn lines will be 5-10 m; and

©. Tree species In the area has been selected lor transplanting

id To get the seediing we wse some of technigques an following: cuttings methads,
willdings, and seed germination,

e. Totally experimental areais 7 ine planting coverad 3500 m’.

f. Totally two typecal canopy tree species of peat swamp forest planted [eg.
Caliophylum lowil ond Pologuivm sumatramum).

IGII hu:..amabl: h'1'|n1|.:erl1|'n'a af Bla- H.rn.nu rces in Irupll: al Pn;r Lw-u'u Farasl
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| Figure 4. Rehabilitation Experimental methads (Kobmmshi, 2000).

2.2. Treatments to be taken for gap planting:

o, Gap size will be 10 m x 10 m.

b. Totally 25 economical gap glanting of Dyera fowii has been tried.

¢, Totally & mixed gap planting of mixlng tree species has been tried (e.g. Opero fowii
Polagquivm  sumatronum,  Paloguium burckil,  Callophylium  lowii, Crafoxpion
arbiorEsecens, and Tetrameristro olobra)

d. Tree species suitable for the site condition will be selected. Wildings has been be
appiled [Figura 4).

The following lands of planting methods ware applled at these location are nermal
and hill planting methods {Figure 4),
a. Normal planting method; a hole in the peat is dug and seedlings are planted in this hale.
b Hill planting method; the peast soil Is accumulsted as & Hill and the seadlings are planted
an this hill.
All of planted seedlings are monitared to determing the survival rate, haight and thelr
grovwth, The Survival rate is determined by formiuls:

MNumbar of alive specles = 100

Tertal number of specles

Sustainable Managament of Blo-resources |n Troploa) Peat-swamp Forost| 208
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& Local Community Perception and Participation

We carried out an interview using guestionnaires for 36 houssholds of loesl
community of Temiang's village, Open Indéed interview method used. Wa classifian
respendents to become four groug as following: ten househalds who work bnside forast ares
a3 fisherman, ning households wha works on Inside and border of eonservation sres as
rubber farmer, nine households who work as village officer, three houscholds who are
informal leader, three househelds who are commaon villagers, and four househalds who are
representative of KMPH [Conservation Group of Temiang's Forest Communitios)

Percentage participation will be measured by formula Daniel (2002):

P (%) = ni x 100%
N

Where: P = Percentage participation
nl= Number of respondents on category | meaning that high participation
=00 %, moderate 33-66 %, and low participation < 33 %,
N'=Total number af respondesnts

d. Phot Design

To study natural regeneration, we lald 144 plots of 2 = 2 m quadrates in different
degradation and forest types in logged over forest, wind disturbed forest, and burnt farst,
Five plots of 10 x 10 m for biomass and carbon plot manitoring botween restoration
experimental sites in Bukit Batu forest block. The tree species [DEHs10cm for assessing
regeneration and DBHz3cm for biomass and carbon estimation) and numbar of stems were
counted.

RESULTS AND DISCUSSIONS
1. Seediings Producthon

The percentage of survival rate range 41% to 100% by using wilding method, The
wilding method indicated that Is the better way to produce seedling stock for same species
which has problem in seed sources production. Tree spedes of Crotaxpdon afbarescens,
Vatica rassok, Madhucg motleyona, and Xyplaphia ferruginen was highest af their surlvsl
rate (1000}, followed by Polequivm sumatranum and Tetramerista plabra are swrvival rate
of 92% and BE%, The lowest of survival rate was seediings of Poioguium burokil (41%) The
results show that wildings method can be used to produce seedlings stock on rehabilisstion
of degraded peat swamp forest areas. Even though increasing survival rate of Tetromenista
glabre and Polagquitim burckil have to put seedlings in the forest floor on the first step,
before put into nursery (Table 11,

4 | 5ustainable Management of Bia-Resourcas in Tropical Peat Swamg Faresi
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Tabie 1. Survival rate of seedlings stock started in June 2010

Furaly e Fumber o Sz val rame ol seedings stock Earvaval
tredings metliad Lewe]
mrmyad !

Whildings | Cutsmge | Sesda (%0
(e (]

Theoaoear Tetravseicong gwlabea 1] B6 | - High aod Low
Tipiceempacess | Shors s | a5 . 11 Lo
CHpferoLpaleis | FaBea rasso 7 (e Higs
s pce Dl depiieem fome] =7 - P T High

Tty arh 7] I EHigh
SapoTno e Falagraies stz 401 (] . s Hogh

Falegnaum uroky 10 41 - " Sodnraim

PoBTIana AT 11 100 High
Tyznielae eas Chapmtiiis Eonsani T¥la - ] Low
Mreaan Farresearpin trlavda = - . 00 Hegh
Aunonmceas | | Jwlopte i ¥ 110 - F Thgh

The other mathod to produce seedlings stock tried s outting method, Survival rate of
seedling from this method is il low range 7.5% to 34%. The highest survival rate ic
Tetramerlstn glabrae (38%), followed by Shorea spp (11%), and the lowest is Gonystlus
bancames (7.5%). The causes of low surdval rate using cutting method identifled as
following: (1) size of branch used, (2] need to be transported seedling which has indication
growth 1o plastic net nursery, (3} need to be frequently monitored during three month after
cuttings. From these experiences the appropriate nursery for fiest stage soedling growth and
fraguently monitoring is important to increase the survival eate of seedling by using cutting
methad. In addition uslng such as kind a growth hormone will be useful 35 well

The preduction of seediings Stock for rohabilitation eforts can use seed germmation
method, The high percentage of survival rate from seed germination method s ranging 96 %
-100%, especially for troo species which has many seeds production such as trags of
Colophylinr lawii and Porotororpus frignds. We can colleet seeds of Colloohplum lowd
[bintongur] n every July yearly. Bintongur seeds are found on the forest floor and
germinated easily after 5 days (Fipure 3], The combination seediing stock method used to
rehahifitate degraded forest areas is important to get more success in supply of seedfings.

Furthermore rehabilitation of degraded forest area needs to consider the suitabls
species which can grow wall'in their habitat. Peal swamp forest is a unigun ecosystem and
need specific requiremeant for tree growth and survives. The extreme acid, poor nutrient and
waterlogged condition should be consldered for selecting trees species tried in degraded
forest =sites. In other hand peat-swamp forest rehabilitation activities need to provide
seedlings and nurssry improved, The village nursery and forest nursery should be developed
their capacity and maintained. Tralning and technical assistance to local people are as
promation efforts 1o |ecal community participation and ereating economic incentive. The
restaration project can buy seedlings and also involved them on the action program in future.
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1. Vegetation Recovery PFrocesses

a) Matwral regeneration

Natural regeneration is a method of forest rehabilitation which exploits the natural

processes of vegetation recoveny. We selected six maln upper-story tree specles regeneration
[Table 2}. Those species formed main vepetation community on peat-twomp  foresi
ecowystem, Calophyiium lowd Hook F had the highest regeneration performance in the wind
disturbed forest plets, decreased in the logged-over and burnt farest plots. Regeneration of
this species s fimited and even no regeneration in plat 7 and plot 2 in lopged over forast,

Table 2. Regeneration performance ol six main upper-ibary peat swamp forest rees

Species Family Mumber of stems [DBH < 10 cm)
LOF* WOF BF'
= _ PlL1P2 | P3 [P4 [ P5 |P6|P7] PE |Po]PID
Calopindiven lowd Hook F Clisisceas 3|0 |0 5014|5116 240 1
Shoreg tepsmannions ffiplerocarpaceas | 1 | 1 | O 1 ojr| 210 |a]|a
Poigquivm sumatranum  Sapotaceas 0 (5424 | D o N s O O O TR O T
Shoren wliginasa Dyer Dipterocarpaceae (| 0 | O | 0 | O NN o O A A« O s (O
Tetromeristo glakea Theaceae O 0| 0|68 L0 I A A S Y O
Ganystyies banoongs Thymelaeaceae ol1|(s5|o |0 |&lo|lolol o

Mote; = l‘-ngpd~w'pr forest, " wind-disturbed forest, | bumnt I:nn:sl:

The great regeneration performance was Polaquivm sumatesnum in plats 2 and 3 of
the logged-over forest, while It was rare in the other forest plats, This shows that distinet
forest formation types occur in logged-over, wind-disturbed, and burnt forests, as the loggad-
over forest was classified as a mived peat swamp forest and the wind-disturbed forest as 3
bintangur lorest. The other upper-story tree spacies showed limited or no regeneration in

each of the otwerved forest plots,

A difference s seen for some typical understory trees (Table 3. Eugenio poludes
King and Eugenia setosa King showed viporous regenaration in slmost all of the forest plots,
followed by llex macrophyiio, 0. hermaphroditice, and Mangifere longipetiolata. The number
stems was greatest in the family Myrtaceas, Implying that the Myrtaceas regenerate readily
after any disturhance. Fugenia paludose King and £, setosa King of the family Myrtaceas and
. hermaphroditico of the family Ebenacgae were the most promising spuces in efforts o
restore degraded peat swamp forest areas in Giam Siak Kecil-Bukit Baty Biosphers Auserve

due to their high regeneration potential,

206 | Sustainabie Management of Blo-Resources o Treples| PFeat Swama Farest
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3. Regeneration performance of some ypical peat swamp ferrpst understory traes

Species [ Famiy  Number of stems (OB
LoF=

A Pip2] p3
s,m-:mw Femmophroditen lEhnnamaE_ ETY o i_EI
Larnit poludose King L-fman:eae 13 | 10 | 13
x moerapkylia ulfeliaeese Q | 511
Ui setosg King racean | 4 | 23 | r

longifers iongipetiolatn nacardiaceas | 0134 |
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™ e Tang o dmost o) dominance species’ composition of sub storey species bacome

pregarious after ropeated burning, especially pioneer species of Melastama spi,
Regeneration is key to the existence of species in a community. It is alsp g itk

mwmfﬁw mIAdgemant becauss regenaration maintains the desired specing
compostion and stocking after blotic and ohiote disturbancas [Khumbongmayum et o,
2005). The natural regeneration af the peat swamp forest ecosystern is influenced by the
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Interrelationships among peat subsidence, surface flooding during the wet season, and
vegetation succession (Page ef of,, 20085,

Kobayashi {1%98) classified the inftial vegetation recovery into shrub; herb, fern and
climber types. Shrubs and herbs are considered facifitators, while ferns and climbers are
competitors during secondary succession, The upper-story specles Paloguium sematranur
regenerates well in logged-over farest, while Collophplem fowil regenerated vigorously 0 the
wind-disturbed forest. Paleguivm sumatranum and Calfophdum lowdi are important upper
story species in the Sumatran peat swamp forest vegetation community, Therefors, the
regenaration of these species should promote Smitar species dominance in disturbed foresi
areas in the future. The comparison of the logged-over and natural forest plots indicated
that Palequium sumatranwm is a dominant species for reestablishing a mixed peat-swamp
farest. in addition, Caliephyum lowd had stanmed to regonerate In the wind-disturbed forest.
The Bintangur forest should persist In the biosphere reserve, without further disturbances, In
contrast, Coflophyivm lowd regeneration was shsant In the burnt forest, which the pionear
Mefastomo spp. colonizad quickly after the fire. Onee the burst forest was close 1o the wind-
disturbed forest, which was a source of Collophylum lowil seeds, the regeneration of
Callophylum lowil would be easler in the future. Nevertheless, most of the upper-stary
species have prabloms on thelr regeneration performance, Therefare, some forrm of huran-
asslsted regeneration is needed. We carried oul enrichment planting methods o accelerste
regeneration of typical canopy specles in Bukit Batu forest bleck.

1. WVegetation rehabilitation

e vegetation rehabilitation was applied in logped over forest areas inthe firstly
step. The survival rates of the seediings at the rehabilitated stes and apphied an vanying
rehabilitation tochnigues are shown in Table 4, In general, survival B high ranging 57.14 % to
100 % after five months of planting in all tried rehabilitation technigues. The highast tres
specios survival of normal-gap planting was Paloguium burckl and Crotaxplon arborescans
with about 100 % survival, and then followed by Tetramenista glabra with 96.7 % survival,
The lowest of survival was Dyera fowil with 69,1 % sundval from a total of 450 tree SpECies.

Five months after trying a gap-hill planting method showed blgh survival rate in all of
tried tree species range 75.3 % to 100 %. The species with the highest survival rates are
Polaquium  sumatranum (100 %) and Cratoxplan arborescens (100 %), followed by
Tetrameristo globee (963 %) and Pologuium burckii (88.2 %) respectively. The lawest survival
rate was Dyera lowdi (75.3 %). Whilst the line-hill planting method the highest survival rate
was Pologuium sumotranum and Callophylum fowd with 100 % survival, then decrensing
survival rate In fine-normal planting method with about 74.19 % then S7.14 % survival
respectivaly,
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Table 4, Survival rate (%) of main typical canopy specles of peat swamp forest, 5 months
afrer planting

[ Spocies Ihaen, Tiervgvel Fanio [V Flegin Thizemem (cm) | Do I (o)
™ -‘i.'lﬂl Plamiing Lidw Flaniing ol Hilk Fioreml Hall
Tress |
Harmal | Hill | Mool | Hill |
g g %1 | 750 | 4413 40437 M9+ ad [T F]
T SHabra 71 5T [T THiaTH 15 1+47 Mds 0y nT+01
. e i B o FTW] I0ELT57 | Do+ on 5y 03 B5s07
P i Lid U Log T 1D fan 116103 10 nasng n.'l.rl}.r-
- L1247 48581 | LoTemne | nods 13
2 grborasrans 13 1nn 15 447 T8 }qq-; 190 | nEsn16 i tena
Gl |73 [ - - | S | (08 | 39v33 | jnge ik | poeons | oo o

In general hill planting method is better methad than normal planting methods are
shown high survival rate of planted tress. & number of facters have bean [dentified as equses
of mortality of tress. In the earty establishment, some of seedling died dus to wetter of paat-
land, The seedling for the first stape can't be adaptive in wet situation. The ather Exrtors the
seedlings are still small to transplant on the fleld, such as seedlings of Callephlum lowil, The
Inzact ales was caused seedling of Dpera lowdl died

The average helght and diameter increment from October 2010 till April 2011 are
shown in Table 4 above. The highest growth performance i3 Crotoeylon arborescens with
mean of height increment by normal planting 44.7 + 28.8, hill planting 34.4 + 14.0, and
diamater incrernent by normal planting 0.8 + 016, hill planting 0.7 + 021 Fallowed by
Tetramerista glabra with mean of height increment by normal planting 13.1 = 7.94, hill
planting 15.1 £ 4.68, and diameter increment by normal planting (UG + 0.3, hill planting 0.7 +
0.2 Seedfings from this species showed a higher survival rate {37 %) than its wildlings (61 %)
(Figure 5.

Fipure 5 Hiph |:IE*'f|:|-"I1'|aI'||.E of Cratoxyion arborescsns and Tetmamensta globra)
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2. Total increment of above biomass: and carbon content

Total ameunt of above biomass and carbon content are getting increasing during five
months restoration dene. Blomass of 0,16 Mg/ha to 0.95 Mg/ha, and carbon contant of (.22
Mgiha to 1.3 Mg/ha in experimental sites. Whilst in the reference sites are Blomass of 140.7
Mg/ha to 173 Mg/ha and carbon content of 78.2 Mg/ha to 86.7 Mgfha, Restoration can
promote the increasing of total biomass percentage s 9,16% and total carbon content 8 45%
pither by human Intervention or naturel regeneration processes (Figure 6}, The vegetation
recovery has contributed of total above carbon sequestration ane 327 481Mg/ha/years

Ry LA Ihfwy Wk

&, Exparimental sitas by, Reforence sites

Figura &, Estimation above ground blomass and carbon content

in this research, the effect of vegetation rehabilitation through different method of
restoration on the seguestration of carbon was studied, Our results showsd that carbon
imcrement was higher in forested areas or reference sites of 8.5 Mg/ha than in experimental
site of 1.28 Mg/ha indicating that vegetation rehabilitation by natural regeneration
processes have great potency to enhance carbon content in forest ecosystem resberation
efforts. Even though this trend results still need to be measured and monitored after several
year restoration done. Carbon sequestration fram vegetation restoration is time dopondant
as carbonm storage incroases wery quickly in vegetation at the beginning of vegetation
restoration but gradually reaches a stable state, Therafora, the potential role of forestry in
carbon seguestration in the long term should be linked to actions toward lorest
management to maximize Mxation of C0; to balance CO0; emissions, Besides reforestation,
contredling the source of CO; emissions should also ba vital to C balance {Peng et al., 2005].

3. Hydrodogy Restoration and Remaining Carbon Protection

We: just started establishing the one simple block canal collaborated by local people in
Tanjung Leban Village in July 2010, The water table sensor had been installed as well in this
location, Increasing water table kevel of the canal bocomes first our target (Figure 7). The
ohjective of this study was to imgrove the water table level and reserve water for dry seasan,
supporting vegelation rehabllitation, fire and remaining carbon protection,
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Befnore

Figure 7. Establishing simple block ca nal in Tanjung Leban Villags.

Drainage and development of tropical peat-land for every purposa leads 1o savers
hydrological changes and loss ol ctored earbon, mainky as CO, emissions o tha
atmosphere {Page et i, 7002, Hooijer et al., 2002} Restoration of peat-land ydrological
function is, therefors, a key pre-requisite for the re-astablishment neutral peat-land carban
balance and for the re-estabfishment of forest vegetation [Page of oi., 2008). Quantifying the
flea In groundwater levels of hydroiogical eestoration in peat lands together with an
agtimation af the mitigation in ODz emissions caused by this rise, is impartant infarmation to
make grecnhiouse gas emission mitigations tradable under the valuntary carbon market of
REDD [Reducing Emissicns from Defarestation and Degradation) mechanism.

In developed peat, drainage depth is related to peat organic matter oxidation rates
and peat subsidence [(Wasten. ef ol 1987, Furukawa of al., 2005). On average &0 % of peat
subsidence is caused by oxidation and 40% by irreversible drying or shrinkage of the peat
(Wiasten et al., 1997). In a fecent review it is estimated that an increase of drainage depth by
1 cm results in the emisson of about 21 Loy ha=1a-1 [Couwenberg et al,, 2009). Another
cpyere consequence of drainage is the ooourrendce of peat fires. Under natural ciccumstances
peat consists of 0% water and 10% plant matter and hardly ever burns. However, if tha
groundwater fevel falis below a critical thresheld of - 40 em, the dry peat surface becomes
suscaptible to fire [Takahashi et al., 1003 Wasten et al,, 2008). Only by rewetting the peat
can Its hydroiogical function be restored, peat oxidation decreased and fire risk reduced
{Page et al,, 2008). Key suctess af hydrolopical restoration throogh canal hlocking s the
irvalvement of lacal communities in planning and implementation (Page of of, 2008).

e estimata threats to carbon stocks 0 two lacations of our experimentad slies can
be sean in Tahla 5.
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Table 5. Estimation of threats to carbon stocks in the restoration experimental sites.

' Throats ' Location of Exparimental Sites o
| T_e_l-nlang Vilkagne Tanjung Loban Villags
Fire low | Hgh
Conversion,land use change mederate High
Logging modorate | Moderate

Tanjung Leban village haz higher threat to carbon stocks than in Temiang Village due
to severe fire accurred yearly in this location

4, Institutional Framework

Stakeholder participation at all levels should be arranged from the start of
restoration project. We idontified three important stake holders which have different
functions for supporting restoration on biosphere reserve in the luture, In the village thay
established the forest conservation community growp (KMPH in Temiang Villoge, and KMLHG
in Tanjung Leban Village). The others stakeholders which are important for Inwalving and
supporting more restoration efforts as following are Iocal ‘and central government, is,
BBESDA [Conservation Agency| Riau, BLH (Emdronmental Agency} and Forest Agency at
Provincial and District bevel of Benghkalis and Sak District.

In case restoration of degraded peat swamp forest in South Sumatra done by Merang
REDD Pilot Project (MRPP} (Rayan, 2010}, they describe the roles and relationship of the
Central Governmemt policies on deforestatlon reduction and National Carbon Accounting
Syalem consist of:

1. Central Government:
1 Policy Interventions to tackle drivers of deforestation and forest degradation
o REDD regulations (REDD Guidelmes and REDD Commission)
o Methodology
o Institutional {Mational Registry, distribution of incentives/responsibilities, capacity
building. stakeholder communication, coordination among REDD institutions)
o Analytical tasks
2. Provincial bevel stakeholders
o Methodalegy
o |nstitutional (capacity development, stakeholder communication, and coordination
amang REDD irstitutions)
o Bemonstration activities, voluntary carban projects
3, District leve! stakeholders
o Methodaology
o Institutional [capacity develepmont, -stakeholder communication, coordination
among REDD institutions)
Cremonstration actividles, voluntary carbon projects.
PFroject level stakeholders
fdethodology
Institutional {capacity development, stakeholder communication, and coordinaton
among REDD Inatituticns)
Demonstration activities, voluntary carbon projects

oD oG8

11 | Sustainable Management of Bio-Resources In Trogicol Peat Swamp T —

Repository University Of Riau

PERPUSTRKAAN UNIVERSITAS RIAU

http://repository.unri.ac.id/




4

H, Gureawan ef al.| Pragress on Restaration Ry periments of Degraded Foal Swampsy
Forast

5. Local Community Participation

Its almost totally two year research conducted, we Invited soma Impartant local
villager to join field work, for this period we wied the Sundak Resazrch Sheltor to raise their
awareness on conserving tropical peat swamp forest, and teach tham en basic farest ecology
study which can be useful for monitering biomass, carbon and forest dynamics In near future,
Such as kind of those activities Is an important step for involving the villagers an managing
natural resources in surrounding their village. |n the other wary woa imited the Conservation
Agency of Forestry Department (BEESDOA) Riau to vigt the village, dolng an interdew, and
discussion, The results are they established pilot project on eonservation village model_

To achieve active community participation, capacity and competency, interventions
as well a8 from related stakeholders are essential, Training (forestry technigques, Bppropriate
agricultural vechnologios, public awareness, facilitation and prondsion of alternative income
penerating activities, as woell as strengthening group institutional tapacities are ongoing
under Riau Conservation Agency (BBKSDA] of Village Consarvation Model project started
2011, From this point raising awareness, strengthening local capacity building, - and
restoration activities are preliminary step for keeping ecofogical services and ather BOONOAMIC
incantive advantages from peat swamp forest ecocystern in blosphere reserve.

We carrled out interview with peopla who live in near restoration experimental sites,
For first step we interviewed willager in Temiang Village. We classified twe respondents
proup related by their perception about rehabilltation study. The first group are 34
respondents or 94% of totally respondents having well perception on forest restoratian
shown an the high scoring and category level {Table 3l

Table 3. Perception and participation respondents on restoration Ingged over forest

|Nu Scorlng | Category | Number of Percentage of Main risasons
.:%j_ respandents participation

{1 | oas Lew o o

2| 333 | Moderate 2 5.6 L. Villager can't use tha

Gb.& protected forest area to
convert agricuttural land,
and 1o cut the tress.

4. Boundary between
protected forest areasy and
village areas &5 unelear,

3. Forast rehabilitation can be
started, but the preority is
determining the boundary
of protectod forest,

4. The farest company has
been determined boundary
of protected forest areas
without discussing or
negotiating with local
peaple. l

3. [ 666100 High 34 4.4 1, Forest rehabilitation will re-
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| | ectablishing tree spacies
i which hias been losl dueto

Hlegal logging activities i
' 2. Forestwill keap in natural |

conditin |
3. The ecalogical function of
farest will be recovierad, |
such as clean river water,
Iincreasing fizh stock, |
ritigate flood, preventing
forest fire, and wildlite |
| | CONServation purpose; |

most of them know the important of forest and restoration. They have reasond that
forest restoration will re-establish tree species which has been |ost. The forest restoration
will keep in natural condition and improve the écologhcal function of the forest, The
respondents realized that forest should be managed in betler way, such ac rehabilitation ar
restoration program. The high number of respondents who agree fo rehabilitation degraded
forest will help the similarity program will be done by Forestry Department in the future, The
sockal aspect is very impartant within managing the program rohabilitation sustainabiy, The
awaraness of villagers is one of some important factors 1o increase o extend tho
rehabllitation of degraded forest areas in the future; However the other factors should be
considered to establich restoration program largely in this areas, example determining
mechanism of their participation and economy Incentive Tor villagers. The rehabilitation
procasses need o be monitorod longec-term for ecological and  pcomomic Sucoiss
iChokkalingam. 2001; Kobayashi, 2007),

The second group is two persons who are fisherman, ooe of them are also village
officer, They didn't understand what the meaning of forest restoration. Basically they think
that forest 1s important, but after the ares was declared in 1999 by Central Govemment, the
acoass entering the area was limited. They can't cut trees for their buillding house and sl
rostricted to open the forest to become agriculture land. The Temiang's village has lang
history n utilizing the area for thelr activities. In the field we still found the old of rubher
Jungle as marking for their land. The change political sivuation of central governmeant where
the area was not well managed in 2000 s, giving well opportunities for the people cut
flﬂ“'f trees, and then opens the |5 1o plant rubber [ungie. For this history they clalm that
they should participato in determining the management of protected forest in the future,

From the beginning restoration experiments done, kocal villagers could be Involved
by collecting seeds-wildings-cuttings, seedlings-nurseries: malntenance, land pregaration,
and transplonting tree seedlings, They can get not enly an economilc Incenthie fram thoss
activities, but alio knowledge and awareness for forest conservation efforts. In the near
future local villagers can get more income from gathering latex of Jolutung trees |Dyera
lowli], seads of Balam trees {Pologuivm sumotranum), and some of villagers can continue
carry oul carbon dynamis monltoring as local partners. The establishing such Kind of thoss
systems is woll steps to promete innovative financial mechanism, and finally security of thair
sustalnable livelihoods, In addition successful vegetation rehabilitation can be also wsed 1o
minimize cccurring conflict between forastry department [BEKSDA Riauw) and local villagers
in Buklt Batu conservation area. Even though, strengthening local institution as well as.
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axtending the capabllity of rehabiitation programs are strongly required to achimre whole
purposes completaly.

& REDD+ and Its implication on Restoration Experiment Payments,

In Biosphere Reserve, the core areas of Glam Siak Kecil and Bukit Batu peat swamp
forest remnant is a promising location for a REDD pilot project due to the still relatively
natural forest cover and the large below ground carbon storage In the peat sail due to
mastly peat dept ap to & m. Potential investors identified, either non market based (in earty
process) or market based {in advanced process} determined and offered,

Large peat-land and Torest degradation in bicsphers reserve needs 2 graat deal of
restoration that requires international efferts, The majority of those peat-dand areas is wn-
sufficient managed and likely to be elfigihle for REDD project activities, The priority to
demonstration activities of REDD scheme may be designated i areas with low level of theeat
and high level of carbon density (Murdiyarse et ol., 2008). In case of bhiosphere reserve we
purposs in Bukit Batu Conservation areas, and even possibde In #ll of core area which extent
are approximately 178,722 ha of totally areas, In the other hand the local government and
cornpany can optimize to restoration efforts in transiton erea of blosphere reserve by using
local budget and (58 schemes. The further dentified demonsteation areas should consider
the capacity of the stakehalders and also the typology of peat-land used In considering pllot
project of REDD+Schemes (Murdivarso et ol., 2008,

The financlal support mechanism is seen as major concern to improve the restoration
capacity in biosphere reserve. The variety of doncrs such as Motherdands, Norway, Australia,
Germany and the World Bank have indicated interest to finance AEDD plot initiatives in
Indonesia peat swamp forests and degraded peat-lands [Sivios et of, 2008). REDD in
forested peat-lands would offar multiple benefits from social, economic and emvirenmental
perspective. As vulnarable scosystem with a huge carbon pools peat-lands have to be
pricritized 1n terms of thelr contribution to the global budget and other ecosystem sendces,
such as flood regulaticn and habitats for diverse flora and fauna (Murdivarso 1 al, 2008).

ConcLusion

in this paper highlighted the progress on restoration siudy. Some indicators of
rectoration study are successful. The seedlings production already appled by warious
mathods and had been transplanted for vegetation rehabilitation, Matural regeneration can
be promoted to accelerate vegetatlon recovery processes in different forest types and
degradation in the biosphore reserve. Crotoswlon arboreseens, Pofaguium Sumotronem,
Callzphylium lowid and Tetromeristo globre indicated promising species on vegetation
rehabilitation efferts kn the blosphere reserve shown by high survival rate ranges 57.14% -
100%, Qur pesults confierm that vegetation rehabifitation assisted by natural regeneration
processes, has a great potential to sequester carbon in Bukit Batu Forest Block. Most of
respondents or 4% of totally respondents are well pereeption on forest restoration. Forest
values and restoration are iImportant for them,

We identified three |mportast stake holdors which have different functions for
supporting testoralion on biosphere reserve. In the village they established the forest
conservation community group (EMPH In Temiang Village, and KMLHG In Tanjung Leban
Willzge}. The others stakehnlders which are important for invohdng and supporting more
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restoration  efforts the following are Jocal and central government, e, BEXSOA
[Conservation Agency) Riau, BLH {Environmental Agency) and Forest Agency at Provincia
and District level of Bengkalis and Siak District,

The financial support mechanism is seen as major concern to improve thi restorating
capacity in. biosphere reserve, In near futwie for continuously thie restoration efforts of
degraded peat land and forest argas roquires wider stakeholder's involverment and improve
the management strategy of Riau Blosphere Reserve that will be more attractive ta irvite
varlety donors. Detailed plan of restoration is important to be discussed, |e, how to Prodmiogs
Institutional framework  collaboration, local community involvement and  econamic
Incentive, and carbon peyment mechanism under REDDe schemes or othar sources of
innovative financial mechanism such as the Global Peat-land Fund (GPF),
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