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Implementation System on REDD+ Safeguard

AR KRB
BN KRFEARBKRE

<R EHRED
B KRFZEAILBEKRF
B KFEARIBKF

<HFZRi% B>
E LR A BEL S BRI
EMAKFZEARABEIEKRS
MAEHXE
P K
RERKEMHEE
NPO;E A b E K X R IE TR ZE T

TR 304E5 A



[4-1506]

H K
IogsEofsE e s e 1
0. ACROFEH
O0—1 HEHtET L RU—R b EEREBRERERS a0 e e e oo e e 19
I—2 SERKEHKROERRT—EADBEEAT > a o OF M - Bi%E v o000 e 37
I—-3 HARERIABRRYV—CRCRTL@EHEFFME e e e e e 56
OM—4 REDD+E—7H— RBITUATAORERE e e e e e e 76

M. FCAbstract



I. RO
FEA 4-1506 BHERBHMKICHITIERERY —EXDEBEEREDD+OE—TH— FEIT
DRATLDEE

BEARES MHED  SUBAEEIAE, Bt BE SRR T U7 B AT
B RS

MEEMBHAK Fh27~29FF

2EtFEEE 81, 629 FHA(SLEM29EE 24, 052FH)
FEIEX MEREEST,

AHEDOF—T7—F EREMMEER. BEREREE., £BRY—EX. TEMOEAE.
BEFME. REDD+E—TH—F. BTV AT LA

R Al
(1) Mt ET o RU— A b ERERREREES 72 a > (RERF)
(2) MERREHMAKOEER) —ECRADBEEA T 2 > O - BIR (LiEEKS)
(3) BREFE L AEBRY — R 2B 5 RFTFM (BRKF)
(4) REDD+E—T7 H— RBITV AT L OWHEHE (KT

R R

E IR AEERE BRI

EIXFEANRRBEIEXKXRR

mMAMmKE

WmEXZE

REKXZERHE

NPO;% A dt i 8 7K XS AR B 2R AT

AV RR T REREM N v & —

AV KRR TRBK e ER Y 2T

AV RRTT - RENES (JRRERT)

AV RRVT - R B TRYRE

A R T - VT URY

1. FLHITHARERE)

ENHEUR PR AR AR RE SR IR SCHE RS IR S e~ v e — T R ERR B B L T o R AR
ZEAEL, HRTELREOEEYNIEEINTWS, BT D & BARHBEY O 4N S i T H
ML TR _BbRFOBREBNIEESND 72D, AR IF—ERDOHL - Bl E b= 63, HRADOEG
(KB HIE37TEH Fhadb T, HE7 V7 OKIEMICI1228.3F Fhalk, EEIEHKRBEV, FTHA 2 KX
NTIX22. 5H ThatdmpAi§ 5, IEH, BAEBURCOMEIC L 0 BREBHADKE S, RBRONEFIZET
N2 BRFEL, A=A BAREKR, BHOZE - SRR COEELZBEL LT TER
D, b, D ANBTEENCATRE L CIRIRMA KNI S DIZIRRODRRIZ L 5 “ILIRFEORER
FRZREICRD, AV RRITIIHATHERDO —BILREFEHFHE L > TLE-T, EHIT, 2015
FONRY)AEETIE, G EELHEHEANBEZEY . BEHT2ZLRRE ST o, ZOERDE
DOEAXEKE L > TN ZEBEBOTONIZ, 42 RRUTITE o TR D O R HH & 5K



TEXDHRERMAAA T 2 VZREDDAORAF — LD H & TRAICHENLTLHI LN, KON TWD, KT
HEKBORBIZ L 0 i U RR#Z, KBEHSEICL > THE#MLLY, ZZCEAMLTHLRETE S
VEMZEEANL TRV T A ANT X —V AT LAEHENTDHZENROLNTNDE, B IRRIE AT, H
BERICEVZEBRFIARZINTVWD, Z0biE, AMSHREDICRL T, EKEDLEEL, &2 T
EAFLEMERE LTERERT—ERLLTELHOLND, EREROBBELILITHEN, AR —E
ZAOBEEENPBOT DI LN, e XRCHBEE 2> T3, BlxiX, BHiERH, B W0E B
W2 LD, RRIBHIADRFEEERS L OCHERIREEEMORES —2DHLbZDO—2TH Y, HERH
MCOREMBEL 2o T d, AR — B XORFHIRME %M LiRik3 5 2 & T, hx REEK
RICBWTARRY—E 22 ERITDIENROOENTWD, T, BERRIEHAIC I T HREDD+
DE—7 = Fe@EmT EO—20HRE LT, HUBERORBAEFOZBEOLEEN S D, HkE
ROBHREFA~DIKGFOEREICD L0, AFHOKE 52 BARFHICE > TWBH4E ., REDDEME L%
NOOERICKH L CHELZBSZ 50, MOorORBLRIAHFELRMETILENELSL, 20X
IIRMRBRAEFT, BRHREEL, HDHAIVWEERIN TV IRBICBIEELZEX T, HEEEOILA
EHIRFTEDLLDTHILEND D, T LD RRBAEHN., BRHIRESAKTFYITHEY 27T 5
LT, MBEROHAKEHE - HIBEFEMHAOAL T 4 TICR BN, KV Lnie—AsEy
AT LDPFRICEDZEVIFTE D, I 7 25 (20104F) (23T, REDD+AAT 5 B D Mg fE R~
DEADEB~DOTHHEBE L L TOE—T7 T — FOREREVFERINLTNDL I LD, BETRRIEHIC
BITAAERERY —ERLREDD+OE—T7 H— FEITVAT LAOBEICETLIMAETEE Lo Tn5,

2. MRFAREW

M= R =2 N EREEBREREHA Y a U TIRRBREHICEAI N TWBHARER
B "A T 2GREREL, FRINOREFEPHZ L L RDRWVWALT 4 ILTF ¥ —DEAIZDNT
BFAEITHI L LB, HLWARIS ZTF LADOEAIZ L 2HEET T — 2 FOFEREMIZHOVTH
T B, E6IT, TORIRFERAEEI AT AT LR OKEBREROBEREEITI>. 2
DEEEZHRAELT, HIEEEOZ 2 RN T =X NZORN D REBREMERAS T a VERET D,
TERIERIBHIARD LR —E ADEEA T > a O - BIFE CIETRER KRB CoOM A REEIREL
EF=H YV TT5, HTEKEBRAKBEBELHAT S, 2, HERCLHIMHEA T — L TOREL -
BAEOBRELZ M T 5, JRIKIRAREDD & FEARCOMFLAR 2 17V, Bl - FREEHHEE IR O T HE 7 L D%
MEEZITO, BARER & AR —ERICBIT 2R FFHMIZ TERROAEERY —EA~DIIT LD,
FERBMNMOBHREHET N ERET D, ZOEOIC, HIER - JBRAOLEERR Y — 2 F|HOERE
FASHBICL VAL T D, T2, ARV —E RO HEREZEE 2T, AR —EADRE
M EITO, TRHLOHANS, REDDZ e Y7 hOHEIZK LRWET, RENICAERRRY—E 2%
FHT2AHTFEEZRHNT 2, TOAHFEZERT DI, HIRERBBRHKROELEKKD T
W) BRREEDOITEN A~ O ATED BA[RENE 9 DB e T D, F R PESOAMAIIELS B v
EREFY —EAOHAG L ZIICTER T Iy P AV FEFOMLMHOREL BETRED+E— 7 H— F
JBITY AT LOWEETIEA V FR VT ORBERRIBHICEEEZEBE T SEER I —CA0BEZEL
MR EE XD, IEAMMKRED DO T-72 34 A~ AFHEHIET 5, ERKAEIT L 2 JER HH
TARMHZEZIZ LIoAKERS AT AEEL, KREPHAIBEOFTMERFZZ LYy bOE TR A{EIZD
WTHFSET 2, TRRIBHIARAZRER DPESOFHA 2 1TV, Fr 72 723 A A~ A FI iRk A A Hk H B8 - PES
DFHIZ L2 VR AERHY . BRAMHOMEZIT O, BHEREBHARICE T 2AEERT—EADE
WEREDD+DE—T H— FBITV AT LOBELMEST D, VI ORFE RTZ B ITXYRFE, VT UMBK
. D)~ X NBFRHISER~D A v X Ea— 10k Db —7 — ROFEMOMHAEIT H, &
WAERRT—ERADOEBELE—T7 T — RBITHREEOMHAZIT), §F T T —~OREOHEAICLHE
RV —E2DBEEZAWZE—T7 T — FBITV AT LOBEEZITH,

3. MEMAFEDHE



(1) HgithbR o o R — X b EREEREREEA T V3 v

Mgt S ~EAT REERBER - A A~ 2AEREFALIZEV AT AOFEANTOWTIE, 1. Hisk A
RICE 2SI ERERHIFAIAOBUR ZFHERTT LT, £EH, HSREMICEAFRER Y AT AITD
WCORMEZERL, 2. TO/BE, KELREFEMY E L TLEST b d I > O/ 0 5
REFR AL FEha L C, & OFEHME, AEMICOWTORMEITo 7. BRAMOEHFIEIZONTIE, 3. A
ZREL (B & TR HIKK) 22T DRTHOWEREER & PEKEOFKE 2 b ICHHEIC X 2 KMEIC
ONTOE=F Y VU IRETIMNEER LTz, & ICHIBEROWH 25 THEKBIZRET S/ K
S IEZ ek E L C, ﬁﬁﬂ%@ﬂ%%ﬁ&btoit,4ﬁfﬁ S A BRI B BRIC B R YR SR HE
BREOFMOI-DIT, MAZENREESEEZIEA, AWEEIC X 2 Bl e IR R ek 5 k% B Lz,
5. FETURMRAKK, FF% JE\[a e EEBRIT 57200 1/»—5*“-—727“‘/73 U2 BHRERITEHE L THEE (~
A ) ICETAEBRMFEF—LEHAL T, BRRE=F Y L 7O—REHIWES AT LEHELT-
6. L EDOEEE T L O TRRMEBORKEAS 7> a v ORERIT- 71

(2) MERREMMAOAERERRY —EADEEA 7> 3 o O - B3

ARFZECIx, BIHEIH - ESN - TRIETARBICE SO T, RERRKAROEE FEOZHE 2
REITo T, EP77 V=X UoMORREBHAL IO — AR TEHEBER 7o » l\@-‘ft%’ﬁéﬂiﬁﬂé%éﬁﬁbf:
FHROMEIEE ERFRHEEZMAT T 52007 A —FBHITFEZEE L, BEEEZHL

7=, 20154E9~11 A 234k Lf_ A== )b =—= g | K DR R A S ER IOV T, fﬁi&ﬁﬁﬂﬁ%%
ML L., FAEBGMITICELY ., BBOKKERy hARy b ORBEE(LEZEITT 2 & & BT, ENSOfEEE I

XD KKTRIET V% BT Lto JERREDOF M 24TV, HEl - REMEEBROTRIET VZHFE L
oo TOETNMICESE, 4 PRV T KBEHEMNOIRRMEETICR LT, RBREEZHRES Tém*ﬁ%
HYAT AOFEEMERE Lo MERHE R & HTRMEHO BBER S AT 25 AW EHBRIC X
ﬁ%@%%@%w%?w%%%bto

(3) BREW L AEBR Y —ERIZBT 5 REFFM

AY 77T —<Tik, SERETHIRELZITo72, £3(QB)-1&L LT, HBERDO BRERFA - £ZRBR Y
—ERAFHOEREEZHALICT D20, FRAV 2 X MOBEBBHONEIZT, 74+—B AT NV—TH
BB HRAEOHERELE R L7z, B)-2L LT, Q) -1OHERENL, ¥ 7T —~DAETIRIC
WO T FYNRAOROFHICEREZY T, TOEVRADOEERE - REMMETMALEZ . FMICT
EWE LT, £le, TTHINRAOBROEEOBRR~DKRFEEZHET 5720, BEOARFENFAE S Eh
L7, ®#%IZ, 3)-3L LT, BHEOPESOMMAEZERDOEBRMAENLRET LT,
M)R@Mﬁ~7ﬁ~h@ﬁx%7A@%i

BRHFIFICB T2 V2 A EEABAIIC L 2Rt Sz N T — 2 > | & EEJERERE LA
7/5/&@ﬁA X BREDDHZ BT BPESOFAM & & — T H— RO EKWRIBITY AT L E#BET S,
A ST U — X P ERBERREBERA 7L a VBT A2 IARNTFT U ARE &E1T O, IRRIB I
DERRY—EADEHITHIBERICE S TOAS 2T A T2EBLIEEBEY AT A EHEETSH, £
7o FENREN TOWDREDDFE— 7 H— RBITV AT LADOBEL FETE2ITH, (1) HiEMilb LR R
TOFRMMRAEXET VOMEE, (2) REDD+E—7 4 — FITHUIRERBZERER T —EANL ED L H 2
ARy T4 T E/BLNENT, FBRKELETBITENDIH N4 A~ AFHO =D OHHD
FAEZIT O, M-S ORRBHAARD LT & LHFIHEEZHAET S, MRS ORFINGE & £EE
VoOFBEERET D, BRI HFBUFORKIBHARDBIRZENT 5, BITV AT LAOFITOET IV S=
Pxf (E...) :(i)S(...) : Safeguards (E—7H—F) . (ii)P(v, p) : NT A—%_ (iii) E(1....) :
Ecosystem Services (AREZR YV —E R) (iv) E—7 H— FBITICLAETHEE 234 5, (iv) IXREDD+
DIeHDE—T H— REFILIZ LV FEMBRETZIT 5,

4. HERRUEE
(1) gt XU —2 0 M ERERBREFEEHRLS SV g v
BEA T a vyt S0 T — X v MO K BIRO B 2 A OLMEE LT,



UTOL ) BREERRETEDS. EROBAREK LA VBT 47 ERICE D, HHWVIE~A 727 L
v bORBAICE Y EHATEIREONHBE S A XN/ NESREETHD Z L. HIBFEROHIT L fE
DOFPFANTEHE - BRE - HEENRRETHDIZ &, THOFHEHED D VTR HAENMERICEESNLTWVD
ZERENBMETHD. 1EL, VT UIMTIIMMELEADRFTET IO LT, HMRAITF
VEEEToOTWS AR LB E W, EAL LT L OBEKRIIEERLICDE TEINTEREZLDT,
HENEOBBRO T THEBERDO THIFTAHESCFHAELZBE A TV LELH D,

TR IRHK K DFEAEY 27 RN & KB OMERNIC X 5 ARt bk 2 e LT b+ 45 72 AR ENME DS fe fR
TELHLIBREFEA T arThdHI &, REEARERSOHIEAD L 572, BRPEZERETIRNEIED
TIHRETELVATATHEZ L. KEBAEROHEHASCHRKOERA VeV T4 7 - FRICLZE%
B7e A 3158 & L CIRIRHIAFI T&, BIBHILIC L o CTAEEMESEMT 2 L A XNEHTES
L. ERICB D KKESHE &R - EROFEIN &EEMIT L > THEKEO SN FRET, FiEH b DM
FEHLERSN—ATHETHDIZ L. ANENFEHICEZET TOEHLE LTHER Lzt =¥ UAEMK
WEBT VT UEER, ROLIRFEEE LD, EROEEZIZIEWZL TS, HIFEEICIT-ZYT
TN T DR RHAIH O FER L, JRRMAKOIEERMIEOH X 500X, FRMIEEZITY, FHRHK
WEEPBNEREERO S I¥ UAMIE, KKV 27 PMEL FEERICEDALCHKIEH N E DD
THEDBNTWD RSN, 72, EREEROT IV UMK TIE, KREBOEKCKANE LD
HiHE 2 2 FEhEE T, BEFHAEORCY I Y OREBHE L TW FIEZHALTEBY, BT 2k
b FEATIIRLS, ZHRMBEZALTVWD. WELEERI L ITEFEROERDZ A I 7 % /it
HoTITHE®D, MEIZBITDIHRKT AT L LER, BRICK > THRIEIAEHRIND Z 080, kK
VA7 HIEMTE D, ZOXHTELBMMEELAI Y M LKA T2 &icky, kKUY RT7 DD
VY, FEIGAVEMRHIR E R RETH A 5. T UHIHIE, ERICE » TRE S /MBS T5ICE
WTATONTEY, EMEESR CHHTHOEENR XD TRV, VI Y UHENLT 7 Ui 0|
BTXTH, FRIZE->TiTbhh, BERAE»LOBEORMEMITITEVIRE TR E L TEHRTET
W5,

KBS /IR 2 X ALV REBIARET, VTV OREEIT oA T A A — K TIEEOH
Bk v, BHRHOBMYVALICLVIEORGIZHET TXHAMO L ANR2016FLIBEICRE S, IUHE Lz
FITOEGVIC LM OBMEICHIFEATETWVS, FEITHEM CHERKE E L ToBELHERFTE T
LZDT, FRICAL—AZZEINTNDS., ELAMREORENLOGALNR LI, BEORBEIZEL D%
BITAKEOMIT200mPL B K, HRALODRIZTEDD TREW. EEFEBHMIICL>THIYLo
MEPRBEBLLEERDERLTEY, BOMRKEHEOAS T4 7 bBOTEN2T

LML, BEOCTHFIAA T a Vb lERDH D, FRICK > TRE I/ THICB W
TT VR IThI TV AR, EEEMNENT 7T, L biRRH#MKEZZOEEFRAHL TH
HET O T-OEEMORNT > 7N E->TEY, BEAMMEII KRR TS CEEISNERRET v 7 I
BRB ENBRVIERW. Fo, T VTIGOMBENN I ONHEAREEI VIRV &9 008 b
NoEAEEa—/RLHY, WHEEEZ EF57201001%, THOMBEENRLELKZFIHE LIZAEEY R
TLADORERELWBENOIRBVLETH D, FILKOEBIIZRRBOBEOKEFILT D DDEE
DHIEEDN, BESIY L OBBEEZRILSEEZLOEZEELTWDH DI, REFHALEEILY AT A
DHEET X 2 AT A V.

Fo, YAV UHHBOREIN TS LT EROB LT T, EESKDET 702
fEU FOBEOBBEENOZY, ZodiZiddsatilo—220%, ~IELa—220%, MHLENT
WRWT U T U0%RENSS ENDIENI. TRHLOWMEIREEINILENEL, BEAWNLSX
RZTOT, ZOBRBEOADFRANPEEN, ZESCHROEE, 7/ 77 AT IF2AF v 7FARE
OFREMIIREWV. £, MIEBERCTHHEENE T U7 U 28 AETEK LR O T R CENLF
EINTEBY, HKRKUEDIZO DMK EORBENARAIR THL, ZO¥HKIMEEEZEA L TIEH
THZLLARRTHAS. YAV EEBRLTIIAT—FFAV AT AOBEERFOHEMEZHNT
WS L, TNEMIBHS CHFEHE CEILIR VAT ALUE L TERETH LN TEDLEAS. 4



BOBRETH 5.

iRt ZEZET 2BEOEANREMEERLCTHS. FRILERICITHESHEBREDO S0 b 70
Vx/ PEADAEEZORKERRT HIMLERD S, A HE CTIXLHETA & FIAEORRITIE U Tx
ST OMENRDD. KK AT OV WG REEOWSN EHFTAEE - AZE~DA BT 47
EL TR BT IFEBAIED, MIHMOEBEALEZEERE IR 2TIEZR 2V Liteyy. REDD+ D A
XF—DNOHIDA BT A TR TEDILEREE LWEASY. BRI TIELHETEENSH W
FWT, BRPIEFIORHELREL, B, ¥, #MBREROEGERRIC L 5FRH T Y T OIERA L
ERHIE BN IER > TND., TR —BEERAT v I ThHD. —HTTTITARKY 27 B™MEL, FM
RAEENRHESLLTNDEZATHE, MR EOEDD=—f/{E L ZTNICHTEIIEZZE XL TV L
BERHD. BREMEFHALEBRAOLR VAT A, 2L ZIZRERAKDEILRCEEYT 70 IY U8
R R ORI AT LAOMSIBRD LNDFAREENPRENEEZELLND.

HARME TIE, BEFEALD D WVITEARMIL LT L% - 72 RBEVR 5 # T o FHE Mk Tl £ P RIMHIL A R T
vk, KRVRIZOEPENTET, BHOF IV EALREITY R BRE V. ZOH S OBEFE
oAz BMICEBRTALERSH L. FRERMTERALEINTWEHET ZRE 8 LF 10 2= P #d
i PR BRI SNDIVLERD D.

(2) FHEEIRRIBHIMD AR —EADEBEA T > a » OFFHM - BA%E

BUERKH T, KBRRKMTHEET LI 0D, BEORELE -ORIRER L7220, Fio, B
REOMHBNIZEALELS | BR (AHEY) OFfEL L TEpHEMS T CIIEMERIIMAE L TREC T2
e, REVE OFIBER LD, DFVZOL I REET TR, MBOEBFRME SN DDA
BRHT, WMEMOEE IR SN, Lo T, ARSI NI K ABHOEREBEZ L, Z0
Koz ent, BERRMTEIANNR—LOREZT DO, —H&WIC, kEz L., BXRED
LFIERZBRATOLERDD B2 LN T, ERROPIKPBHICEATS, KEZETIES L,
BENIE I, EOIEREBORERE T, MEMDOIEERE LI EE Y, BHEIRIR O W5 iR
NEE (B WBE=9 o< 0 Lizigb) | S 5HICHBEAET - DI KRR L (BB =20%
i) | BREROHERDPMEINTE 7o, BAHIRROBARKRTIE, SAMLTCHOHEEREFTZT S
ZEBRHALMN LR, DFEY, TRRETTUV U REFER LT, BREREBZRIN LTS, 6T, &
KREZHETHLID, BVHRRRIIEZ[FEROEERVPBD TEHWAERERTH S, T 95 LI-EURIEKH#T
W, EWMAFEAERERLE L UIBD TAFH RN v ALEER LMV IE2IZEZOLN DD, BEICITED
TRWAA A~ A EFEREEZ KT, BHRRIOBBNEE -EEOHNFE LT, 1) @AM LE
AeroHydro Culture KRB HEE) TRE LD BHR L XB 2 MG (KBBREYOEAN, ~ 7 v FIERIEY
DEAN) . 2) EREREEROBRI (KAREHKRAESD OB L HERFICEREER OEM) 28 LT
DERV, BERBEME LT, RE LRI TIE, FICRBEENLEDALTWVDDT, 1) £TKLAD
HiE, 2) [BR~Y T NEBEYMOEAN, 3) ~U 2 FOANLHR., 4) BRI R K
IRV RRERE»D ORBUAE Bl V) . 5) BREEROMLE L THMEEROME CKILKA
RWEH) . 6) HREOEEICLD, £FREDRL Y VRINGEDORIL, FX#HREIND, ZhbD
FAfrix, BRHMDOF A N AR—NZHBEEHK, SAMTTHORE LD EERE FFICHY) 2655
ZEIZEY, ROV ZRINESEDLZLICLY, ©CLAEENZEDDLAEETOLH D, BVHTER
HEHREATIHMTDE, RLZOMELBWVAERERDO —2 LD AREMENE ., BRI, BY
FAITAE D HEKBE DIREI TKALMET L, MAEMSMRE KRICXVBREOREN KESATWDS, 2N
%, MR COBMBEARI T, DS W HE2T 5 &, BFRRHOER2IIHIRFE CORZLMREL E
T D, R, BVHBRHTOY I BT, 1) 2RO AT ADZRAF—EHBR TR LT —
DE2RE (Energy security) & 2) ZEOV AT 7 ORKE L FAEI~OF H TRE- kO RZ2RE
(Food/Feed security) % [FIIFIC R TEX LMD THERMEN TH D, £z, IT¥ UILRFFICTKA D &
VVIREE OKBFRZAERE) DAEBICHE L TWDH Z b, A) KOLE2LRIE (Aquatic /water  security) & B)
R DL RRE (carbon Security) IZHZ KRR E#MEZT 5, TNDOEELRLZEREX, SDGsD 1 7D



AETLEERLI2BERNT, BERRMOERE - [FE - raeid, HERBK CSDGsICHBA T 5, £/, SDGs
ITERITOBREEZ N B ET ABOIEE L7 5548 Y. ESG  (Environment, Social, Governance) <°SRI
(socially Responsible Investment) Z i L T, 2 (X, BVEIRK TAHA A /_"— L2455 LT, BWRKO
ABCDEFGs Security (Z2f#kE) 2ZF LIETFTIETWEIRE~OBRENE LLHREND L OIS,
T, BELZXAX—OHFTORKIE, RNETCREABHFLOZIALXF—HREEHRL-REOH
EMTY AT LE2EHBL, HTCZOUREZBTAEEZHMOTVD, BRERLEZRXLF—DT v F T
VERAEBBEEILRD o T DN, BHRERIZZOH L, EEVAT LAEMBEL 5 2 REME
MHTWNDZ L E2RHT 5,

(3) HRER L ARV —E 2 2B 5 RETH
THYRARFEREFHL TS Z Enn, BRNREEY—E2AE2 X2 28— R (T3
DA BB ORFEFTME, —DODPEST L — LU —27 ORFEELETEM LT, REKDOPEST L
— LU= ZRETABIC, B —E R E LTOTFY AR AOBEORFMEIZITHRMICITEENT
WRWEEZBND, TTYNZAOERGEREET D &0 5 JERMKO BB — 2 DR FliE & #E 5
LZENEETHD, ZIZTE. AV EERITHEIY v ZMNDOMNETH DT T DY
AN —F—BIOEREZRNBICHEWMOAELEML TERLEZALIC L, FBRIZEBE NI
FROEFILER CTHoT-, ZOMRIT, RORELEEIZLE > THEKROBRESCKKD T NEETH D
EHMHALTVWSED, BN BT A 7R™MB ZEnB2LN, FERbLOTHD, —FH T, BERD
EINZOW T 8% ~DEEDOER Z/R LIEDIX. 24 DA T MIZLEEN % DM TRWE LT,
IR OEBOMEAZFER LI O TH S0, HlEEADOBEORE XKV, — 5 THRHEEOE
BEORBRMIZOVWTHEBRBMETH D, T TXHICIE, YA LA —F—DOMENFIEL,
BHIE L OB, TBIF EDRBEIT-T-, ZO XS RN EER L oo T, HBUFICK LT, ki
DHIEEEZBMENT TV ZERMETHD, KV 77—~ TRET HPESE L TIE., RRHKO UG
—ERLLTDTFIYNRADE, BID, BRAOEBI - RE2 X258 - L LTOERES
DRPEE VI AR —ERZHRIC, ZWETHIIYNRAE L —F =05, GO ERREHE
L7 D BRI EEEE ET XK THEERER AT EHILOBKERSD, L L, PESIE, H#
BEROBMBBAKE D HIZHONWTIE, BEMICEETE TVLWARY, ZOPESTIE., B4ty &
LI EE L TBIRBANAT HESORBRENTNED, EEOERERY—EAHHTH HE
IRIDEBREHENELZF o CEL, T=XV 7T HO0WTIE, AEHTHD, ZOED = E
EAHBER - a0 AL LTEFHET I ZLiIcasy bTcahiE, L0EEL TWAERSINBAEKRE
HETNMCESS I ENTEEEEZLNDS, SHIT, PESIT, ZREFZBEFOY N AL A —F—DH
WIRELTWDEICHEERD D, 2T, YR AELORBRBRICEAROBBENLETHY . RIZIEHE
T FTINAPBEIE LR OAERTONEREDREINN 4 ~6ERMTERINTZL LTS, HIHOEEH
EOBAICKRERAENEI O TH D, BRI, OV AR AL F—F—2R L LT ) 7
FAEND, EWD D2 VIFARKICH FEXLAE N TEDZBETE DR LR EOBRERBUEREN, EUX
ZABANEDOEEEEDTVEEERALNER> TS, ZOLIREVBABRERLL =D, HFD
BEREZFCEMADOBHETIX, TTYRAORE VR AZETARRLEIIBD TREVTHY ., £
DUZEITHEAFE LTZPESE EITTERWATREM R H D, T o7 — FDFER, 1D DDesa®54 42T, BLU2
DDDesaD K14 N Z DLFEIHEDHMANEBH TCERVWERIZ Lz, ZOHEM &L TiX, MIIRENS
BT EDR, 23227 4 AN TOREY = 7 0NHEER S, A "—HToffifE®d GERHEIC
WD) DRRZENETONZ, BEEL LT, ZOEVXRZADORRODRE, AU—[TOREED
B, AUA— Lo THEHBEICERNTOEOHELRETHLI A, ELVDODFHEHSE=4Y V7EDY
BREMLEZZE L v=2T T2 LOREES, RORHEOWREELET N, BIFPLOFFR—hMEL
Tk, BWEEICxHT 2RFE. &80 - WER - B2 R— b, B R AL AIRITORE IO
OFEN, BOBE (7 VEVTETLY RNA AL —F —ZHE&ZE L TWD) BT 5z, NPO
MHEOYR—KMELTIE, &8N ERFT O, REPLOYFR—FE LTI, ROAELES



T, £, LV RMICHEEZNESTDZODOT Y RN AOEBEN R AEROMRY, BREFEIMO Ei
WETF b, &%, ZDesaDBURO BV R XA E g D EBEEMEDOERES VAR LIz, FIAZR AR
THIT 2 TOMNTHRA L T\, FHRRIBOY A XX, 30~50m*TH Y, KEHTIERV., Bl
OWTI, PIIBREHEORE IND, BBNREIENEN T2, FEAEHZITHIARLZVR, 2D
VoS =T IIEREPR DD LB XD HMEPLDEPUI DN T A AN —FOEHEOEI NG,
KFEHEIZRT D ARLERETTHARENRS D EEDNEOCHFEITEHOEBOREIDBH LN E R oT-,
ZhE, FhrmrIrTEBIND LI RIFESENLRBH O =7 OMEMEAR, X, EXIRHED
BEEOEMTIX, EHRWRERI &, @ENRRENELEBIRICHE LI R LERLTWVD,

TDEIRLZ OREEMRT H72DIIiE, BEZITV, PESHERTLHZ LT, kKKTFHEERT
T, NEEOFRIZORPHZ LML TCHLLIANEELEZ D, £z, FIRRRBRVERABEKOY
NVEBOERZRT, EEE2AETI LB NEELTEALND, SHLIZEHEOBITAY —F—7
EBR. ZOOFRKESEHB T, MEXOT I —Z2EHT 2L L EMAZBTAT-OORBRETH 5,
Flo, BERLZOL IRV — I —OEROBLATIEZ, HOFLERZREDONBENEICH DGITICERET S
ZEHLMBETHDENVZD, 23 a2a=T A —EVRRER—RZLERRHPESD 7 L —ALU—7 %R
Lot

(4) REDD+E—T7 H— RBITV AT LD

R & gt S &V T 0 T 27 (Paludiculture) (X2 FEIB#{L L7ZRRH COEF
BRREREETETNVOBEERMN L, MRS LERSAVT A ANV F 2T ETAERERELENE TS, H
TR - BRONOMEL THEOSHEE 2B E X IR LE VT o INVF 2T ET AHEL LB
M5, xR - BRONOHEL THEOSZFEEZEE X e — L2 A, BHRKEE, ~—
Ty NpETTu T VA MY — FERMHREDFIHOERE L FAPCRRIBH THIEIRERNA T v
Vo JEIREBHITERED 7 7o 7 4+ VA MY — IRRIEBHI K OWRIW CofIyOESR L EE, AT
W22 EF L LEBRKERORS., BLXO~—r v FOBRLEEERE, ~ T v IR0V U HR—
NEGEBE~— 7y P OBFIEMNAG, EHIENFE ; JeRIE B RFE OB HEM (2015) AL 72
5, BREBETONazirEE L DERT, MELLRBREZEHRMOBMILEZ EEOHR . HEEE %
AWD . HIREAWS R EHHWB HETETL, ObFERICEMELZ S 2 THKZED LT 4 h LT
27 —FRT] LVWIBXICEKELEWI Z 2GR, BEEER., TEEFEFHEMPEIFERICOBEEINT
LE-oTWAZ L, ZOERZEVHT I ERETERY, LLAERICT-HFTAERED
R 2 52 THEM e EOREZRT REL LT HEZXCERE, | BREBETIZISH, 605 ~7 X —)L
OIEHLC A EZ B L TRV 2ETI>ORZEABIZLTOWETR HKBY 7T UMOMGEETH
DAZTARET UV ZAREFHYLTETWD, BRBIILEZZICBIT IV T A INVTF 27 DF
B 23730, YARBRETHEAZRMEICHTH2HAO T RERFTT 5, REDD+DAF—LA0EL I DA
BT AT TEDLIENEE LWVWEA)., FRRRBRBCIILHMATEENDNE W, BRNBIER
WL, E, ¥, HEBEROSBEKICKLZ2FHEHILS TV A OEMRD MR HIR AL - T
WB., INBR—BEERAT T THDH. —FHTTTITAKY A7 BIEL, R EE L LTWY
HEZATIE, FHREAEDTEDO=—AHR/ELZNIZHTEIRIEEZBZL TV MLERHDH. FEEDE
FIRA LIRS AT A, 728 2 IXRRAKDENSCEEYDT v 7 o0V I ¥ VOB R ORI AT 27
LADOMESLHRO LN DL AREENRENEEZEXLND.

WIZBITYV AT AOFITET NV KRB %2 REDD+ D7D —7 H— REFIE 2015] © ~RkRT
— Z DN TITo T2, BHIEF1ISNEL1 90T ud 7 FERIEL TS, EE--HERHIZ1 9IHH
T, E—7H—FHETHIEEERIZI7TEHE CTH D, JICAZOMDLY RSS2 FRERV BT HN
TWAEH T, ZOHEFIFITIE, FHLHBE-Tvlxr NIREVRH D, ZOFEFEITIZLEALEH
RBRENRTVWRY, ZO7ZHIC, NEIFFHEEMOEREZZ &, r¥ =7 MOKRELR TREAM
WRINTWARW, REOHMBERNRDIBDDEZL DEFNR, H2—EDLXAL TR TWVWDHD T,
R 24T o 7e, FHIEITEET —F 038D Th7e | ZRUT — X OMITRERITITE R L S WENEEL



TWa, 8T TF7elzl NEFIZTHEHZD., KRBT —FIIBREELESFLTERY, 1Y
= FORFERTEHABEPRIN TR, ZOFFRIFIZEAEBREIRIN TRV, ZDDIT,
NRITHEEBOHEAZZ FA TV, ERSAINIC L 2MTERIIUTOEY Tholo, BEAER
DHESER D DARMITICE D ERO DN, FESERPDETCORMELGRIZTI. T%Tho7=, Hl
FRR EE2EM D ERAWTARBT 21T o 72, F2ERS ifa)—f**ﬁg’ﬂi%iél 8. 3% Tholz, M
DFER, BHENZ b b, BLERSEO 7T ZARITITIFRFE, FEAFE. V—F—T 0, =4 FRAKT
_i%MEW\§%$47\Z#~W\l%ﬁ%7ﬁ77bk®—ﬁﬁﬁ%ﬁﬁ%éﬂéo
E2ERDIET T AT EEF AT, HARF U ADOHERE 88k, AT — 7KV E—DBN, EMEHEE~
DOELE, V= —I~DO% M, EEN, ~A FTRZBERBHR S0 7T L L O—EHEHEERSR 7 —L7
ENRMS T, 37NV —FIZHETE -, ITBHEEN (—HRMBEE  EER) . REEE GEEFR)
Bl (—EATEGEE) | CRMEE (BFER) BThol, TEIEEA (—IWEMEE  JEER) 4
NF U ADEBE - BIERERFENR e 77 L0 —BHEERB KB LTWS, E—7H— FEHEICH
LCIEBRBTENoT, 2N, BBli7eY =7 b2KTLTWS (RYUF: 1989~ ?2) BM
T GEER) B (—HATEHEE)  RLEEEE (INTURAOHEE - Bk, AT FAANE—DF
m, EMEEE~OEE, V=7 —TY~OF, A£%) IZFLHGLTWe, ZO7V—T7OFEMIE#ROM
WMBALETHD, REEE (ZFAM) B REFER (BEFER) XEZRHEAT 27T A0RFEO
MAKLEY, 7ozl bOBFIESE TS, LL, BEEHEB CTIEIEKFEEDO Y A7) —F— T~
DR BB, THIZEY, /1B T4 72/ TNWDHEHETE D, EER - HIBOHER OEE
F1I9FEFI CETHEEFEL LTIV oy MTHEAANRTWE, 22X U HOERIN, PESE EfIZT
Bzl OFIEIT > TWER, FRBDRWTEDITHETE TIZEL RV,
BRITBITV AT AOFITIZBIT 2ROV, BEICH D —KRT—F LA EDT — X DT 2D
e, HIREA R ERoTo, FHEOMYT NG, THEEHN (—HRMAFZEIHFEEFED) Iy

BT HEREDDHFE—T H— N TTHLMEELE, BEEE (E—7F—F) $7md=/
F~DZAZGI, RAFEGHR (BRI ER) ZEREKRT 0 77 LD LY, ud
7 FPOERMERTWD, UL, EEHEE TIEIFEABREDY 27 R) =7 — D ~ORLAHR bRV, Z
IR, A BT T7E2H/BTVWD LHETE S, REFER GEEFBR) (—HITBHEE) 118
BESICEIVBNTAT U200 L BELVEEEEZ 70V 7 MCHEAANRTWS, ZOTV—T70
T — % O G, E—7H— KRBTV AT ANRNBEIND, v—AN~—F vy FTORENL, B
fR A AR R AERE SR D D IEARM MEED D F TR AKBEETH - 72, BRIEHZEE T 5 BT, %mmmg
TEETH L PRREBHFNIRICEREZL O LEND D,

5. KAM\RICLYBON-ELAR
(1) HENESR

NS T T T T2 a TOEYMEENOHEEE, KAREXR CTOLEREENRE=FY
JICE>THDTHE L, ZHITEY, "AT A AINTF ¥ —DOFFvar LTHIVYEAEZT S
FIZBW TR ZOMIEEZART A I ENAREE 72 o T2, BEKIERESHIC X 2 B OB R A MR, S
S L DIREDRI AOREREEGMATHZ ENFAHREL 720, 5% OREDDHI IS 1T 5 RN R % H#e
ETHZEHABIZ LT, FREIRRHMOAEWIEEIC L A MR E AL T 5 2 L ICkP L, ®E
7o ST HIUH E FIE DML Z FTREIC LT,

R A~ 2 o DRRRIEHA L B —ZARDOBEFERBRBEZBEZ 7 ZANATIHREEKL, BIFED
FHRZR (KIEM DOAEERE L THE) DEMN > TEHWI LALLM L, JBRMOKA & ED
ZEEREOERREL S, EWAMALIZ L 2 RRAEWHROERICFELXHE L, =r=—=aFD
KIABE 72 AR KRB AEDO TR/ M E B E (OLR) ICX 27 HliZ2 Nz 5 2 & T, k0 EM kI3
@%ﬁﬁﬁﬁéiir&ot$’mz KB A2 KR FEA % 1T HE < VB KR X B RA e KRRIB Y~ D&
WMLABRICZR o7, ERIBORFEBEOBEL RED 27D HER, RRKRBEES QKM% HE
BB R EMIT T 2 AT L Z2MAF L, MEBRT — 7 LBHMBIHT —F 2B L2, =V=—=3F



BT TORKRAKKEBETHERREBOTEEACTIEZRM L, RRHOGEKNMZHERT 5 EHH0 722
IR OEE & R E B FE R L,

AVRXITHRAD Y~ ZoMZBT D, BRARDODAEBRF —EADLELRFHERZHLNICL
oo HBERIZIE, BEEoBEICONT, ZHERAEEZALTNDL I L, ELAFEHRNROEEF AR
BWOLTWDZERHEMNERoTe, BRHKEFHAT LT FYANAOEE N THRBEEMIC TS &
INETHIEVVRAREE L TWD I ERHALNE R ST, THYANAGEHEKREZRHA L CWD D, £0
BROEEICIE, BHREHFT I EREETHLIZEBHALN LR oT, THYRRAORED X RADE
MiE T, BEFHRNICED LD, BHREEICHTEIA 2T 47082 EBHLN LR, TF
INRADEROEBY —EABIREOAEEL X2 HEBE T — A 205 L LI AR — A KHAHE
LT, BFEOHBAERZEA L., SUEZ BMICERREICFAT 2 0Z2RE L, S ARREZ
fRT 2720, MK I 2=T A OEFEAHEICLDTTY R AELOBEL, BOREEDOBEMES
EHEWVWIPEST L—L U — ﬁ%FﬁLtmrﬁ%%%ﬁﬁwﬁﬁ%ﬁmﬁﬁﬁf%hHﬂ%&%&%%
DOHMB D, HRBOEES, U —F—~DEHENE < RiTE, BOMRGE & W) E#ENREEFIR
DHEITREEL WHBHERHDLZEDBHALMNE RS, {’E%GD%E’@ FERVEFFTRE 2 BV DB
. S HI121E, BHREECKKE T OESH RFIREOIRRICE Y | PES~OHEEFmHaI Iy hA LV M
BAVERDHDZ EBTRBINT,
=T = FOBITOEODOTa hEIATELTDETNERRCER, NAVT A INVF 2T DORE
FANTRBEENTc, 2 E CRERKRMO T HEICET O RITEZLEAEEREINTELT . b2 Eb,
RFEFEHSCAF], EHICHAER EOBRBIFOMEICIRE SN TE 72, ARSI, T L7 MEER K
B, EERDIKRICE>TEAHEINDIY, TZIZFLEHET 77 ¥ —BNEL. ERO M HH
T%éﬁe\k%mﬁot#%kéofmﬁéﬂébﬁvﬁ@<\~ﬁ\&Eﬁi%%%%%?%ﬁw
THUCOWTITHE SN DR BWALNTH DL Z L2 ERE LT, BEINTTHIITWDIXESE R
ST 2ITe . KKERBKFTEOMOMEDRNEEND, YO ARPTUL, BIFT—2FEE LT,
("International Symposium on Peatland Fire Prevention and Forest Rehabilitation” @ J:f (A
U RRTTRERE - AARRBRMT SR E L O, 20164F2H24-25H /NT 1 T %) . REDDHIEGR
WHEZ) - EECEAXMNSR LRV E IS0, Bt COMRIIRS Cidied, EMEANELS . »
OFEHEATREER LR STV R, BRREH X LA DRI BN 72\, ZRAREREEFE (| T8 BR i1k S PR

Wb bADRFEIEEEZMEILETAZODarvya VICEEFUHTHZLLEEZBND,
ZO ECHERICRHHEARER LHAAZHTFT HIETHS, A2EFYy 7 OBHRMRT 7a 7+ LA Y
— X DBARAND T LEEERLY TREE . FE RO HE IS AR DORIEEITE OFREMEN D B,

(2) RIEBERADER
<fTEHLBEICERALE-RRE>

R Z2018F2H I ¥ I NV ZIZBWTHES NI A FRUTIRRERITRENERT D RY
7 2 [Joint Symposium on Tropical Peatland Restoration: Responsible Management of Tropical
Peatland following up to the Jakarta Declaration, Menara Peninsula Hotel, Jakarta, Indonesia
2018.2.22] THR, AV PRV T OBERHELE~FAMIE DL N TE o, BRI O DIRELR
AP OHI 2 BRFH 5 9 2 T, WK T 28T — 9%{3}%#5 & T, IRERRT AP
HUBIIC M T 72 BORSERICEBRT 2 2 E B FARETH D, Flo, EMEZRMEOE DO b BT IR RO W'E
TEERBEOZ (L Z B LERYRITRILTD I 2 Th, #MEOMRBEIEELEREZ b D, JRERMI
EOKRRMAK LEEDTRICL D, EH - #F5 - oo R RREICERT 2MEEZET, 1 F
FTTENHEEEORRETHREERITo L, ER~D®—T7H— FOBITH THiEL ZiHickbs L,
ERITMNOHBICRER BT 5, FRVEEBRT—EATEHEZBRTEZHILEDBRITHY, 21
T, 777 F R0 BREDERRNVEDTRNE A X7 FRVWHAEGI RN A EL T, EESEE L
. kEEBIEL, —F T, mBEH#HCHERKITIa By a s TFEY oD, TEXDHEZ Aldrewetting 7
HeEW) HHF A EOEMNEETH S, “National Workshop on Conquering the Haze Crisis—to



Optimize the national Rewetting, Rehabilitation and Reforestation Program” 5%, November, 2015,
Jakarta. "OSFH CREMNES MG EBELEBERZHELa 27 MRBRNW, EL BREBRTRE M.
Nazir Foead, V 7 W) = Mr. Arsyadjuliandi Rachman,BeiE MK REEBIMAE  Ms. Hanni Adiati,

BRBEARE R ELRAE Y R E R BIMEE  Mr. Nova Harivan Paloh, JEARIEBUTHIZERAFEH YL IK'E  Dr.

Haris Gunawan, JBREE/THEHKE Mr. Ilarius Wibisono, EHBIFFE (UNDP) 7'm 2 F A~ Fk—
Y% — Ms. Hening PurwatiV 7 UMEREMAERE Ms. YuliREZHN T, ERESHIEICETIM
OUZRAT, EERBRNA TV r—va VNI CTE 2.

<ITBAFERTEIENRAFTFNIAE>

HBHLBEOLEESF T a LT, $IAY T U T UDEEY AT AR, AEEICERL T
52 &, WNCHEIKBRESHIZC L D KMEEOREZEFELZZ LT, £ FRI T DIRREROBURSL
FRIZREEBRTE DL HIZ, BARBFORKMEERBIRIZOWTOEBMMA AL Rol, [AER%
HIZESRBRMAREBEEDOTRANCL D, 4 REXTTHEMEBE - F0U ~>Z INBUF - HisofE
ROBHX KR EICEMRT DHEZZRT, A FRUTENHEBE & O&FRE THEZITo 7, KRIEREH
D= DIZBIFNER Lz, JRRIEE LIC KA OREEME L, BRI RS AEE L TE
B KIZ OB bk H L9, BAESEITo72, REDD+7 vy =7 b2EETHE., HRER
OREBAEFLE LT, TTFIYRRADBEY R R T, —0OFE®HELTHEHATHS, REDD+ 7= b
EhiHENEERMETE LT, MIHBEEORENSTNS, L, HIREROMENZRE S R A~D 2
Iy FAVMEBLIEDITIT IS U IRRKREEROAEEDRNY V7 ZHMELTHH U,
MO, YNRAENVEBROEESHEZRAMKICL CE=F Y U7 HHENICERTHZ EBROLND, &L
ORRHIZEZE M T, BUFHREDOHRHH-IB TH LM, T2 IBT2BHLE SVT 4 AINVF 2T —
DOFBI-OITIE, TELHETERICHM T HELF5 L ERE L OB REH - FIAZRTZ &3,
TRGRIBRMOFIRBMLE NSV T 4 INF 2T —DRBIZORN D, EHEOHENI G, 1TE TER
(—HRMFEIEEFBEN) X707 PR TTHERED+E—T7 H— RO TTDEHELL, B
BHEE (BE—7H—F) 70z b~OMAIARTF, REAFER (ZFEN) XIEFZHEA T =7
T LARRBIAEDHAAIZ LY, P22 FOBERZH TS, LrL, BEEHEB TIIIEkfEEDOY 27
RN ==V ~OMAR R L, ZHICEY, A BT A TE2E WD LHETES, REFER
GEEFER) (—HTEHES) IBRWESICIVBENIANAFT 200 L, KVEBEHEEZ 0V =)
MIHBANT WD, ZOTNV—TDRT —Z DT b, E—T7H— BTV AT LANRELEINT,

6. IRABMRDELRRKR
(M EGELRER
<EHATERNX>

1) Chen, J., Budisulistiorini, S. H., Itoh, M., Lee, W.-C., Miyakawa, T., Komazaki, Y., Yang,
L., Kuwata, M.: Atom. Chem. Phys. 17, 11591-11604 (2017), doi:10.5194/acp—2017-136, Water
uptake by fresh Indonesian peat burning particles is limited by water—-soluble organic matter

2) Ttoh, M., Okimoto, Y., Hirano, T., Kusin, K.: Sci. Total Environ. 609, 906-915 (2017),
doi:10.1016/j. scitotenv. 2017.07. 132, Factors affecting oxidative peat decomposition due to
land use in tropical peat swamp forests in Indonesia.

3) Budisulistiorini, S. H., Riva, M., Williams, M., Chen, J., Itoh, M., Surratt, J. D., Kuwata,
M. Environmental Science & Technology, 51, 4415-4423 (2017), doi:10.1021/acs. est. 7b00397
Light-absorbing brown carbon aerosol constituents from combustion of Indonesian peat and
biomass.

4) Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu, Y., Yoshimura, T.:
PLOS ONE, 12(3) (2017), e0174388. doi:10.1371/journal. pone. 0174388, The effect of remnant



forest on insect successional response in tropical fire—impacted peatland: A bi-taxa
comparison.

5) Kuwata, M., Kai, F. M. Liudongging, Y. Itoh, M., Gunawan, H., Harvey, C. F.: J. Geophys.
Res. Atmos. 122, 1281-1292 (2017), doi:0.1002/2016JD025897, Temperature and Burning History
Affect Emissions of Greenhouse Ga¥sses and Aerosol Particles from Tropical Peatland Fire.

6) Kuwata, M., Kai, F. M. Liudongging, Y. Itoh, M. Gunawan, H., Harvey, C. F.: J. Geophys. Res.
Atmos. 121 (2017), doi:10.1002/2016JD025897, Temperature and Burning History Affect
Emissions of Greenhouse Gasses and Aerosol Particles from Tropical Peatland Fire

7) Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu Y. and Yoshimura
T. : Environmental Entomology, 45, 1170-117 (2016), The impact of tropical peat fire on termite
assemblage in Sumatra, Indonesia: reduced complexity of community structure and survival
strategies.

8) Sakabe, A., Kosugi, Y., Okumi, C., Itoh, M., Takahashi, K.: J. Geophys. Res. Biogeosciences
121, 1717-1732 (2016). DOI: 10.1002/2015JG003292Riparian wetlands affect the seasonal
variations of watershed-scale methane budget in a temperate monsoonal forest.

9) Motoko S. Fujita, Hiromitsu Samejima, Dendy Sukma Haryadi, Ahmad Muhammad, Mohammad Irham
and Satomi Shiodera: Ecological Research 31: 275-285 (2016), Low Conservation Value of
Converted Habitat for Avifauna in Tropical Peat Land on Sumatra, Indonesia

10) Kohyama, T.S., Kohyama, T.I. and Sheil, D. (2018) Definition and estimation of vital
rates from repeated censuses: choices, comparisons and bias corrections focusing on trees.
Methods in Ecology and Evolution. 9: 209-221.

11) ijedasa, L.S., et al. (with Osaki, M., Takahashi, H., Kohyama, T.S.) (2016) Denial of
long—term issues with agriculture on tropical peatlands will have devastating consequences
Global Change Biology, 23: 977-982.

12) F. Kilonzi, T. Ota, K. Moji and A. Usup: Journal of Agriculture and Environment Science,
5, 2, 8-14 (2016), Societal Role in Cultivating and Enhancing Peatland Ecosystem Services:
A case study in Central Kalimantan Indonesia

13) F. Kilonzi, T. Ota, K. Moji and A. Usup: Journal of Ecosystem & Ecography, 7, 2, (2017)
Social Network Analysis of Aquaculture Projects on Provisioning Services Enhancement of
Peatland Forest Ecosystem in Central Kalimantan, Indonesia

14) Mizuno, Kosuke, 2017, The East Asian Economy Post-rebalancing: Domestic Demand—1led
Growth, Social Security, and Inequality, The Indonesian Journal of Southeast Asian
Studies, Vo.1 No.1 DOI: org/10.22146/ikat. v1il. 27468

15) Mizuno, Kosuke., 2017, Regenerating tropical peatland societies and transforming

environmental vulnerable societies, Peatlands International. Issue 2, 2017. Pp30-33

<ERFTWXICETIHARRR>

1) Kozan 0: “Rainfall and Groundwater Level Fluctuations in the Peat Swamps (Chapterl0)”
Catastrophe and Regeneration in Indonesia’s Peatlands Ecology, Economy and Society, NUS
Press, 296-311(2016)

2) Shigeo Kobayashi. 2018. Introduction: Forest Ecological Resources Security for Next
Generation: Development and Routine Utilization of Forest Ecological Resources and
their Domestication. The Proceedings of the International Workshop on Forest Ecological
Resources Security for Next Generation: Development and Routine Utilization of Forest

Ecological Resource and their Domestication. pp. 1-4.



3)

4)

5)

6)

7)

8)

9)

10)

11)

Masayuki Yanagisawa. 2018. Changes in Forest Use around the Sebangau National Parkin
Central Kalimantan, Indonesia. The Proceedings of the International Workshop on Forest
Ecological Resources Security for Next Generation: Development and Routine Utilization
of Forest Ecological Resource and their Domestication. pp. 5-11.

Haruka Suzuki. 2018. Peatland development by local people and effects on local water
use in Kepau Baru, Meranti, Riau, Indonesia. The Proceedings of the International
Workshop on Forest Ecological Resources Security for Next Generation: Development and
Routine Utilization of Forest Ecological Resource and their Domestication. pp. 58 —62.
Masayuki Itoh, Kok—-Boon Neoh, Satomi Shiodera. 2018. Effects of frequent fires on
ecological and biogeochemical conditions in peatlands in Riau, Sumatra. The Proceedings
of the International Workshop on Forest Ecological Resources Security for Next
Generation: Development and Routine Utilization of Forest Ecological Resource and their
Domestication. pp. 63-74.

Osamu Kozan. 2018. Restoration of Peatland Ecology and Livelihood Improvement through
Rewetting and Revegetation toward the prevention of Peat Fires. The Proceedings of the
International Workshop on Forest Ecological Resources Security for Next Generation:
Development and Routine Utilization of Forest Ecological Resource and their
Domestication. pp. 75-79.

Hidenori Takahashi, Yukihisa Shigenaga, Yohei Hamada, Mitsuru Osaki, Bambang Setiadi

2018. Near-real time remote monitoring of ground-water/surface levels and warning to
carbon loss from tropical peatlands in Indonesia. The Proceedings of the International
Workshop on Forest Ecological Resources Security for Next Generation: Development and
Routine Utilization of Forest Ecological Resource and their Domestication. pp. 80-90.
Shuzo KUWAHARA, Yoritaka AOKI, Yukako MONDA, Takayuki KANEKO, Osamu KOZAN, Ahmad
Muhammad, Ruliyana Susanti, Mamoru KANZAKI. 2018. Preliminary report on the population
dynamics and productivity of sago palm (Metroxylon sagu) on small holder’ s plantations
in Riau Province, Indonesia. The Proceedings of the International Workshop on Forest
Ecological Resources Security for Next Generation: Development and Routine Utilization
of Forest Ecological Resource and their Domestication. pp. 99-106.

Takashi Kohyama, Tika D. Atikah, Kazuki Miyamoto, Satomi Shiodera, Herwint Simbolon
Joeni S. Rahajoe. 2018. High specific wood productivity in relation to quick canopy
turnover in intact peat—swamp and heath forests in Central Kalimantan. The Proceedings
of the International Workshop on Forest Ecological Resources Security for Next
Generation: Development and Routine Utilization of Forest Ecological Resource and their
Domestication. pp. 107-115.

Joeni Setijo Rahajoe, Tika D. Atikah, Alhamd, L., Lestari, V. B., Royyani, M. F., Sundari,
S., Pratama, B. A., Shiodera, S., T. Kohyama. 2018. Peat Swamp Forest, biodiversity
status and the assessment of agriculture mapping based on the traditional knowledge.
The Proceedings of the International Workshop on Forest Ecological Resources Security
for Next Generation: Development and Routine Utilization of Forest Ecological Resource
and their Domestication. pp. 116-127

Bumpei Tojo, Kazuhiko Moji, Takahiro Ota, Hiroshi Hayasaka. 2018. Current situation
of environment and ecosystem services use in Kalimantan, Palangkaraya peatland -
Geographical analysis —. The Proceedings of the International Workshop on Forest
Ecological Resources Security for Next Generation: Development and Routine Utilization

of Forest Ecological Resource and their Domestication. pp. 128-136. Restoration of



Peatlands in Indonesia: Engagement Parties

12) Haris Gunawan. 2018. Restoration of Peatlands in Indonesia: Engagement Parties. The
Proceedings of the International Workshop on Forest Ecological Resources Security for
Next Generation: Development and Routine Utilization of Forest Ecological Resource and
their Domestication. pp. 137-142.

13) Shigeo Kobayashi. 2018. The Construction of Implication System on REDD+ Safeguard. The
Proceedings of the International Workshop on Forest Ecological Resources Security for
Next Generation: Development and Routine Utilization of Forest Ecological Resource and
their Domestication. pp. 143—-152.

14) Kosuke Mizuno. 2018. Peatland restration and land title in Sumatra. The Proceedings
of the International Workshop on Forest Ecological Resources Security for Next
Generation: Development and Routine Utilization of Forest Ecological Resource and their
Domestication. pp. 153—180

15) Takahiro Ota, Aswin Usup, Kazuhiko Moji, Bumpei Tojo, Hiroshi Hayasaka, Shigeo Kobayashi.
2018. Examining possibilities of PES of peat—land forest through swift-nest business:
A case of Central Kalimantan, Indonesia. The Proceedings of the International Workshop
on Forest Ecological Resources Security for Next Generation: Development and Routine
Utilization of Forest Ecological Resource and their Domestication. pp. 181-188.

16) Mitsuru OSAKI, Takashi KOHYAMA, Takashi HIRANO, Hidenori TAKAHASHI, Bambang SETIADI,
Ayako OIDE, Kayo MATSUI, Rahmawati Thsani Wetadewi, Hideyuki Kubo. 2018. Proposal of
Responsible Management of Tropical Peatland focusing on Natural Capital and SDGs. The
Proceedings of the International Workshop on Forest Ecological Resources Security for
Next Generation: Development and Routine Utilization of Forest Ecological Resource and
their Domestication. pp. 189-204.

17) Shigeo Kobayashi. 2018. Conclusion: Forest Ecological Resources Security for Next
Generation: Development and Routine Utilization of Forest Ecological Resources and
their Domestication. The Proceedings of the International Workshop on Forest Ecological
Resources Security for Next Generation: Development and Routine Utilization of Forest

Ecological Resource and their Domestication. pp. 205-207.

Q)EGABEER (FE2F)
1) Kozan 0. : e—asia Bio—energy Workshoip —Green and Renewable Energy Technology for Sustainable
Environment— on 31 October —1 November 2016, Family Boutique Hotel, Vientiane Capital, Lao
P.D.R. “Transboundary Air Pollution issue and Tropical Peatland Management in Indonesia”

2) Kozan 0. : International Co—Design Workshop onEarth observation in Support of the Sustainable
Development Goals -The Case of Urban Areas in Asia on 16th January 2017, Science Council
of Japan “Peatland Fires and Mitigation Measures”

3) Itoh, M., Nishimura, H., Shiodera, S., Hirano, T., Osamu, K., Gunawan: Internatioal Peat
Congress, Kuching, Malaysisa 2016.8.18. “2016, Change of water chemistry (Dissolved
Organic Carbon) with frequent peat fires in Indonesian Peatland”

4) Ttoh, M., Nishimura, H., Hirano, T., Gunawan, H., Kusin, K., Kozan, 0., Yotaro, T., Katsuyama,
Japan Geoscience Union Meeting 2016, Makuhari. “2016, M. Effects of rapid environmental
changes on groundwater dissolved organic carbon dynamics in Tropical peat swamp”

5) &fMEw., FIE=. IR . 1280 AARMKFEZ RS, BIRET, 2017. 3. 28 THR MK KR
BEHIC IS 1T B v AN LR

6) RFE=, BRI, iARdE, &2, MIE#E. Ahnad Muhammad : Z527[8] H AR BH A RBP4

%



K&, BERMW, 2017.6.19 [ 2 KRR U TRRMICE T 59 I¥ s o ERE. |

7) Yukako Mmonda, Shuzo Kuwahara, Yoritaka Aoki, Haruka Suzuki, Takayuki Kaneko, Osamu Kozan,
Ahmad Muhammad, Ruliyana Susanti, Haris Gunawan, Mamoru Kanzaki : Joint Symposium on
Tropical Peatland Restoration: Responsible Management of Tropical Peatland following up
to the Jakarta Declaration, Menara Peninsula Hotel, Jakarta, Indonesia 2018. 2. 22.

“Preliminary report on the population dynamics and productivity of sago palm (Metroxylon
sagu) on smallholder plantations in a rewetting peatland, Riau Province, Indonesia”

8) Suzuki, H.: Joint Symposium on Tropical Peatland Restoration: Responsible Management of
Tropical Peatland following up to the Jakarta Declaration, Menara Peninsula Hotel, Jakarta,
Indonesia 2018.2.22.” Water in Local Infrastructure and Livelihood on Peatland: Case Study
in Kepau Baru, Meranti, Riau”

9) Osamu Kozan: Joint Symposium on Tropical Peatland Restoration: Responsible Management of
Tropical Peatland following up to the Jakarta Declaration, Menara Peninsula Hotel, Jakarta,
Indonesia 2018.2.22. “Utilization of ENSO prediction data around Indonesia”

10) EfEEid, BTEARkTEA, HHEFEFE, K . Bambang Setiadi (2017) A ¥ K3 ¥ 7 B IR H D
IKSTRRME & T ARG TF RN HOWT, 27 A ABEARRFES RS, &% (17 June, 2017)

1) mfdsfd, kA, EEHETR, KIE WM. SNy 70774 (2017) A ¥ FRTT OB
HRRMIZB T2 TR EMREHESOEETOWT, 2017THE (F9R) AARBHFESKE,
JF (17 Aug., 2017)

12) Takahashi, H. (2017) Realtime remote monitoring system of groundwater and ground surface
levels in peatlands for prevention of peat/forest fire and peat decomposition, 1st Tropical
Peatland Roundtable, Jakarta, 1st Nov., 2017

13) Takahashi, H. (2017) Realtime remote monitoring system of groundwater and ground surface
levels in peatlands for prevention of peat/forest fire and peat decomposition, COP23 Japan
Pavilion, Bonn, 11th Nov. 2017

14) HLfE=], D. Sheil (2018) BLHIMNRIZRE S NV APERE OHEE L. H56R A ARALRES
SRz, FLBR. (16 March, 2018)

15) Hiroshi Hayasaka, Fire Protection and Peatland Restoration — Fire Forecast, Fire Extinction,
Second International Workshop on Peatland Fire Prevention and Forest Rehabilitation,
September 11 2017, Palangkaraya, Indonesia.

16) Kohyama, T.S., Atikah, T.D., Miyamoto, K., Shiodera, S., Rahajoe, J.S. (2016) Dynamic
properties of peat—swamp and heath forests in Central Kalimantan. #526[a] 0 ARZ\E A RE~2
KDR&, #P (18 June, 2016)

17) Kohyama, T.S., Atikah, T.D., Rahajoe, J.S. (2016) Biomass production system adapted to
peatland ecosystem: case study in Central Kalimantan. Joint Workshop on “Utilization of
Sago Ecosystem for Peatland Restoration”™. LIPI-Jakarta (11 August 2016)

18) Kohyama, T.S. (2016) Dynamic forest models based on tree demography and architecture. The
Future of Tropical Forests in Asia: Experimental and Modelling Approaches. Nanyang
Technological University, Singapore, 14-19 November 2016

19) Kohyama, T.S., Kohyama, T.I., Sheil, D. (2017) Biases of vital rate estimation in changing
heterogeneous populations. #554[E] H RKAEREFES KE, WA (16 March 2017)

20) FIRPEEH, Sepriando, A. (2016) A— X—=Tl=—=aHIHPOFRI Y~ ¥ TOHRKL R
R SE, P28 A A KK FRERR S, &M (17 May, 2016), BEZELE 288-289.

21) Hayasaka, H. (2016) Peat Restoration and Peat Fires Prevention. Joint Symposium on Peatland
Fire detection and prevention, Jakarta (30 May, 2016)

22) BUFER (2016)“A » PRI TR T DT =—=a R EERAKICLDRKAFBR. AR



FaAtEE IR RS, AL (27 June, 2016) MIk62, 1-4.

23) Hayasaka, H. (2016) Fire Protection and Peatland Restoration. Joint Workshop on Utilization
of Sago Ecosystem for Peatland Restoration. LIPI-Jakarta (11 August 2016)

24) Hayasaka, H., Sepriando, A. (2016), 2015 SEVERE PEAT FIRES AND AIR POLLUTION NEAR THE FORMER
MEGA RICE PROJECT AREA IN CENTRAL KALIMANTAN, INDONESIA. 15% INTERNATIONAL PEAT
CONGRESS  2016. 323-326. Kuching (18 August, 2016) 15" IPC 2016-Proceedings, 323-326.

25) RLIRIES (2016) A > KRR 7 TOHM « R K DK REMEDIER, A ARG T2 b
Wsess# 4 (3 September, 2016), #M3C4E No. 1-2016, 1-4.

26) Hayasaka, H. (2016) Major Air Pollution Event in Mega Rice Project (MRP) Area, Indonesia
During the Super El Nino, 2015. International Meeting on Land Use and Emissions in
South/Southeast Asia. Ho Chi Minh (18 October, 2016)

27) Hayasaka, H. (2016) Haze, Peatland Fire, and River Water Management. National Synthesis
Workshop on Promoting Ecological and Eco—hydrological Solutions for Sustainable Water
Management in Indonesia (UNESCO). Bogor (14 November, 2016)

28) mfBISRL, BEARTEA, BHEEF, K G (2016) BAHTRRHIIC IS 1T 5 HI N /KA B) & HiZk & 2
oW T. F26E A AR AR RE, H (18 June, 2016)

29) Hiroshi Hayasaka, Major Air Pollution Event in Mega Rice Project (MRP) Area, Indonesia During
the Super E1 Nino, 2015, Second International Workshop on Peatland Fire Prevention and Forest
Rehabilitation, September 11 2017, Palangkaraya, Indonesia.

30) Hiroshi Hayasaka, Peat fires in the tropical and boreal forest, International workshop
on comparative studies of environmental impact of forest fire in boreal and tropical forests
and peatlands, December 12, 2017, Khabarovsk, Russia.

31) KHE&EK, MAEIRE  MELESSMIE S VRO T A Q017) T7FY AN AEEHAANTEEY DR
e MIBEROFTIZRAEFE LTOREE—1 PRI THRT Y <& N OFEF—|

32) T. Ota: Second International Workshop on Peatland Fire Prevention and Forest Rehabilitation,
Palangkaraya, Indonesia, 2017 “Potential impact of environmental change of peat forests
on swift nest business”

33) Shigeo Kobayashi, F. Furukawa, S. Shiodera, H. Gunawan. 2017. Rehabilitation of degraded
peat swamp forests using NTFP’s as the local community incentives in Riau, Sumatra, Indonesia.

FoTE i AR ARZERFERANR, BRI ¥ —

7. MREFRE
ez
IR AR KB e, B L BE R RFEEET VTR SR - 4 F R

MRSEE:
1) tHIGE : R TRPRFMAZE, HEl L, SE ERTE REER &%
2) MR R R R EM R B R P ERE LRRERE T, B¥E L, SE, KHAE
BT FERE AR v & — R
3) HILE : RHEKF L2 (2000) | i (%) (2005, EEKRF), BE ALK FHE
T YT HRERT WX
4) FLFET] - RS KRB ARE . B b BUE, bl KR AEBE I BRER B A R SERE
4) RIGFH : ALHEERFRFMAZE, BYE L SE, JLEE KPR A ER 2%
5) MEIME R KRFEFHEZE, REFHEL, BE RFRFRFREGTES: - 70—/~
b ABFGER R

Pl

M



6)
7)
£,

IKEFIRH : R RARF AR AR, Bt BE RWMKRE RKET OT7H%E
HRAES « AR R PR LR E R E R R AR LR BT, it (k) | &
FHHERZT 27 « 77 ) 1 HUBHT e JERE HEER



II. ASEOFEM
I—1 HRHST RU—RX 2 N EEERREREEA S a v

ENLARZAE AR

SRR TR ey
W7 7 HSHFENTERT Bl 1R
W /1

BN RFENFHRF
TAERFFERE 3805 R RE CPRL2T4R L)
e 7 TR Gz, SRR
REER Tz, MEAET CPR29FE)
A ¥ FRUTRREBT ~VR - 7FT,
A RRIT VT UKRE T—<v R hney FOFR28HE, 299EK)

SERR2T~294FE BEF T HEE ¢ 22,294 T M (9 B9 « 6, 100T-M)
THRAEAL, MEREEETe,

[EE]

£ v RO T IRBIBHIC 3517 B IBHHIA SIS 3 R0 U AR O RAG072 2 STE B 2 ey L C IS = o 9
U— A R ERT S 7 ORISR RS R 72010, TBRHFIHEOBLR & IR TR IR & R
MTBLE L bIC, FIRHILOERTHENE L 2 OMEERIE LT, ZORE, TEHRHICER SN HKK O
55 BT B B0 BRI ML OB RIS TR E <, KU 27 O KIE MR & 0023 A S DB EA IS T
X2 LEWABNC L. F IV AR L BT L TR Y LAY 2T AR ER L% DA b
UCHEEMENE, Fr T AR LENC &, EHBHA 0 ARINARE LIETHL - LD, B
FREFFLa v E LTEIMECES 2 LR L. LEORBFHA LT, $I¥ A% 27 A4l
AT B DBEMEEMBPAATY, 7L a VEADREREER L, BORIOEADS L LTHAIT 5
REBLLTHELE,

[¥—DU—F]
AL, Jepamt, A%, RRKK, ST 4 INF v —, FIY Y

1. ZUHIC
BHR VR AR AR A BE R I SO E R ISR S~ v Vo — T RKERR 2 % L T o B R AR H
L. R TR L REOFEHYMBITE ST\, BFET 5 & BKERY O ENILE S L CTHERIE TP
BRALIRFBE ORBUENIE S LD 7o, AR —E 20HML - b E b b7, HAOBRHRIEHIIITE T
hadrb 2T, KT U7 OKIEHIZIZ28. 3EH Thal . EREIIHEBIAWY, FTHA » RRUIZIX22. 55 Fha
BT B, I, BAEBSRCHREIC L RRIBHASEFESN, BRONEICE TALZBEEL, A1
SR— b BUAERHEM, BHIOT - ARIEMR COAEEZETL LD IR TERY, Lib, 2o AMIEHE)
(AR U R BRI DSBS & DICIRIR DORIZ £ 5 “{LIRB ORAEBIIW AR BIZRY, AV RRVT
FHERTHLEED LREFHE 2> TLE o7, &BIT, 2016503 AE TIE, BZE EE P
BHREIEZIEY . $RET5 2 ENEE ST bl TOEROTZODOENKIREZ L > TN 2 EHH|EST



Livlc, A4 v RRUTIZ L o TR & O RFHI 2RI T & DIRRHFIH A7 2 5 ZREDD+D A % — 2
Db & TRAIZHLT S Z LN, ROLNATND, FRTHIKEORBIZ LD i L oVeR %, KEEEHIC
Lo THBMLLY, ZZ CRAM CHLRE CX2EMEEAL TRV T A INVTF ¥ — VAT DERLT D
ENRDHENTNEYYY . Z ORKMFIA AT > 3 ORESLITIE, B 7 a3 (20104F) B\ CiEmsh
7z, HiskfE R~ DB DHE~O TR, T hbbt—7H— NBITY AT AOBENRAI K E > TN 5B,

2. WFEBAREBRY

IOV T T =TI, BRIEBHISEASILTWDERER - A A~ 2AEREER L, FoiInomEHE
HELELRDLRWSLT 4 INLTF v —DEANIOWTHRFZITI L EBIT, FTLWAEET AT AOEAICL
LHIBH BT L NT — 2 2 FOFRRBEIZ OV TIRET 5, SHIT, ZOX IR oAEET AT AL
TR O KN EFBEERORREZITH, TNLOREEHEA LT, S0 L U =X MZoRN D5
HERRBHEEA TV a VERET S,

3. BrRBERSE

At~ EAT R E ARG - N A AGREFIH LI2ES AT LOBANIOWTIE, 1 HERIZ &
5 S FE I ERVBRHFIHOBR A FAEMFT L C, A1), HSRFEMICEAFER S AT AZONTOMRE
EEML, 2. TOME, RKELEFMEY L L CLEST bz I > /N EREFHIHE 2 256 L
T, ZOFkitE, EEMEICOWTORFEITo7. BRKMOEBFEIZOWTE, 3. ABHIBREL (kL
TRk ) Z520F DR OWEEER & HKIEORE R b NI L D KMEEIZ OV TDE=F Y 7
RET VT &2 EE LTz, & IZHIERO W/ 215 THIKBRICERE T 2/ UK B 2 5% E LT, mHin
CDONRERFE LT, £z, 4 JEIRHIBRAE B4 8IS 5 BRI L E R TR RHBR R OFE O 7= 912, fEAFH
REEES AN, AR K 2R AR VR IR BT T L A PR3 L7z, B, EolRmoR, W&, mni L%
BT 272000V —F—%7 ) ) ABRMERITHRE L THEE (A ) (BT D EBEOIRT— L L
T, JBEE=4 ) v 7 O—REBIPE AT LEHBE L. 6. UL EOREE F & D TIRRMEBL O FiE A

T a ORERIToTI.

Lo, &

+ 3.Tanjung LEB?)\\6,\Temiahg o
70
771

Bukit Batu Laut

¢ , U PR
L ong \ Tt LRI VBRI S SR
- 2015612H23H~20164F1H1H

Googleearth
¢

y e A
1. Limbo Panjang V.

(e e SR a2 |

(D-1 U7 v IHOFHARER



4. BRRUEBE

(-1 U 7 7RO HHF|H O ik

H2TAEBEIZA v RRY T DU T IMMT, VT UREOF—hE L HIT, 100EEZHL, HIRERICL S &
F I ERIERMFIHOBURZ ARG D L & biT, BIMIOERA~DA F Ea—%2170, JRRHF I
TS RFENLRBESZRHE L2 (X()-1), £2, V7 N TREDBERERRO a7V —1ihizb
Bukit BatulfZE/EMIREXDOBMPEE 2 Liz. RED U~ & B0V Tid, ARBREREOT-DDa
3 3 URimba RayaEMISARMEIREA =27 7 4 7T 5 CGAE ATV, AR REZE U il R
T NI — A b OREERMEIZ DWW TRET L.

- A 2 RRTT OIRRIEHC O HIRE RO A& EL R
U7 U MIRRHUT I RN G IC A E BRI T D I E S EREERHA LTI Y, 3004F1Z L DREL %
FOL S iR T, RO HIE E2HB L, RERMADKFETD o7, Ll #Kkickd
JRIRHIBAFE S —MX I L T BIE, T4 FOERKMBEA T, EHICENET 77 ¥ VT T D REVBE R
TWe, o, THh o7 O Z LFEEAE L UTER LA b FE LT, BHEREY OO L S>OY T
DOFIGEHREOIEREEL L TIITOERDLER L CEX LR LHFE L, BENGOXY 7 Y RFOY R
— N EZ TR ORI ORHGE 2T OEBEF & LTHEL LY, 2044FICIEY 3 2 KFEEN Z O 25
L TWo, TRk ZBH L CTKBEIGICERE LI b & 5, 1980FRICY ¥ U B AN~ DB ERBUR
I DA, BENIBEREZATWVRICKBICES) . 28IE, SR AIRE L 20> T D, JRIRANEVEEITIE
DX RFHG e K EBIR B ATRE & 2R o T D, — I Z OF TiE, FEBUKEE SRR & O PR % i
TWAT®, ITFEY 3 aBHENED TV ARSI L 2RO R EIZ, T OKBEEFRICE > TR
ERAFRREEZBRLBNRD D, DI, TT 7Y VKT HEROPFHIIREL, KEALLT 7 IXY v ~D
DA TVD, I AEERIEKREHED DBUFO 2 AEFIR B ERBENE NS, Th L hzisho
WESHBTERHOHIZIE, IEFESEINTRRIOGAFEL, BERRBTERSTHMEZEA, T4 /7%, ()
Y TN EDFIFITFIH L TWD R, BEHEHUTHATLIHELZ VL7, 20X GG RIER A%
BV, BHICEESETEREBFEEZIToT0D, BEASNDA U X Ea—bid, THFEFITBRRT
DOIERIZITEIRIT A2 <, RRAKIZEI L THBIIETHEL | Bk, HXIZH LTHIZE A EFEBRICESE LT
Wk Bbhiz,

- PRI SR B E Rkt

20154 F D )V =—= g |[Z K A IBRAK K DRIV 7 oM TiT/h S oz, UL, BEKLRKRM ED
ILX, TTIFXY, THYT ORMHTIIAKIC X 28E D 2000F AEHEBICEE TV D, IIBRE
EBAK, VKSR U CRERBRAGIC RS LTV D K 5 7283, B B O TBRHIFTAE O FIiE, ik - HAIZIZ
EAERLDOENGEELH D Z LITT TR, BRI T I Y 2 HET L% TIL. RBHANERIZY
TAYEBHEL TS Z &, HOKEKICELZ S VIREIREBEZROZ LIk, AKOWEEZIT TIN5,
- U7 UM TORIBFERT /T — X O ATREM:

LSBIORETT 77, L%, THIT LWV o RRIEBHIN 2 RO A EH LT 5 /EY-CrE B FRIE
TERHND DOHEKZRRE L TEEINTED, BWAKY A7 2> TnW5, HIRERDZIZEDY R
7 EHELTCOD b0, BRI 28I, BCEETIXT 7 7 ¥ IS+ 2 iR k& <, U A7
WETETITND, IV, BICHERMT-TVD H o2 LN TOHEE: (K (1)-2) 13T 5%
RO TR b ARBMICITRHEN T, KK Y 273070, L, BERERLEZT 770l
W 7T T —a T, REPELBEEEMENEWVWIMERHY, YIY L ORBKT T T— 3
VOERFEORERLBEE B2 OGNS, £, YIAVYIOEBROIA IV TEBRFROT T REDE
=RV TICEOT U TN EREREDD LR, T UBRBIEOBREOA TR OFENER T ENL,
NA A2 2AERE L TOYIXY P OEIETEOOTELS RDEELXDLND. IHIZ, HITVYOEAICMH



FCHBIZEAT DR A KT D Z & bHIER T R U — A MIDIT THETH 5,
HBERDOT 77 ¥ AT 2 HIRHEIRE < BRHIZT T SESERTMEHTEAIN TN
LA V2 E2—2@C T, HIFEEDIIERHNH RN LICHZRE R TRR A TERY, RRHIC
BT 7T Y UNDRAF T a v ERATHIEIIEOODTEELLEXOND, £, £ OEKE
TITRRH-UUSNOTE HROEM A EM L LT, IMEMIZIRRIIA~EEH L T oo d 5, ARRRY
EBORRDERORME LD LS ITHABEDE T, FtE2 R0 500 &0 o7k T & ORRIEHRTTE b i

BERT U ART—A ML TEHETHD,

Giam Siak Kecil-Bukit Batu/EAPE{REEHIKD = 7 Hilgk & 72 > TV S Bukit Batulff AW {RFE X O IR RIE
HARDORERIUTIRLF T, =2y 7 —FIHO ARG HIG T& 5, Ml R2EmAISHAATeZ & T2
NU =X MZORBL UMD E DO THRW BT S, FRD Y~ F > DRimba Raya L ARIELR
EBA =TT A TIZONTIE, BARBED N —L2oTWED, ZOIEBERBE T CEITEL D7
BLHIFRA DB mu & LT,

* TDIEDPD BN A~ ZAEPRD AIREMEIC DUV TORMFY

Y I SAEMHINCIRAS T 5 B AERIFRICIZ. Shorea taysmanniana, Shorea platycarpa, 73 Y BEELRAM L
LT Z O TELH SN DBTFER, Palaquiumf@®D X 5 7B ORI FTREZRBIFES HBLL T\ 5, Fo,
Y UL SN e T T A IR L TR Y, ZHUSEIFEFIH O AEEED R & oA 2 & o TH
AT 22 &7T, WAROZHRILE KNS Z A LTz, $3Y PN D SRR EIRE MG e TR R
FIRAT v a & LTRERZ EPRE SN,

FHRFE VT O RED-MERZOH IO & HKEKIZ R CIR R LD BB L 24TV B AR
OREFABRE M L CEEL W5, 22Tl fﬁﬂﬂ%Jelutumg ( ¥4 Dyera spp. ) Ramin (Gonystylus spp.) .
Bintangor (Calophyllumspp.) .Suntai (Palaquium leiocarpum) . Balam (Palaquium burckii) . Geronggang
(Cratoxylum cochinchinense) . Meranti Batu (Shorea uriginosa) 73 ENFEBRHIICAEIR I, mWAEFER
ZRLTWD, FERE OEE S HITEROW I C/IMNURIERER L T2, 77 v 7 AR08 & LTI
BEoOEWBELL <, S%IFI AL OBFEDOE AT - EH L RBICEAT 25t a6t 2 2 & b HllER
TUNT—= A MR TEETH D,

(-2 #HEERICL > THER S /PO Iv . 2 2 TR RERIEZRE L, FR
Hi{b 24T > TV B,

()2 NAFAZFEL LoV IV a2 Lo U — X MO AFENE
H2TEE OFIE THERNAA A~ A ERELE L TCEME L2 I iz onWT, VT OMAT T 4 #BRO A



TA RHR=AFHZBNT, VT TRFERA » RRITRFBRDO T — A L & HITH28FE L H20F I A
EEMLEZ, ZOFETIE, BHOERNTERE 2o TEHE L TV DY 3 AR O BT IE0R A #o
ARBHVRHEDIREI, 72 b A EERE ISV EREEREXORE L FEROET=4 ) 72 Em LT, £,
ZONRA A ZABFEOHEHFA, BEFAOTEDIZYIY S OEENTH DT v 7 USNDIEREIZ DN TO
I ORREMEIZ SOV T b 21T - 72,

B COMEIY HE L SEBLRICLY, EAHEROBRENHALNE Role, A TA MR—AFOY
=Y AEARH, MU R T 19804 ) HIERK S AU T & T/ MM A — T — e 1 2RI A A LTV
LORFECTHD, T AX NIV T UMTEELS S BRBEERAOT 7 AL L TR STV e, 1970
FERDPLHAE LT RT ILORE L TT v 7 ARBBAHAT, REOEHE LTI iTEAIN, T
T LAMRONEBIZIRIE T 2 TR SN TE 72, ERIE, BIFONRT T oMb Wi 2k FicBEL Ty
2 I VU RBER DR DR EIEIC KT 2 WAL & MR 5 BB E R %, B LU0 EEL TR L2 m
FIFE CRME L C& 7o, BEHT —UIDMEE « BREFIZ2 EIXEH L TRy, BREES OBREEZ1T 5 LM I
7R EEIIT > TOR, 37 OIEITREAL TV, BR10mRE I/ B S 5 ERTOME
RABATHEBNITEER L, TOT 7 U 2RO/ N TS Tt LT 5, RO BT XM &
L RBEFNAEE TV S,

Y VAR 20B O ER20mO FIBRAEK 3R L, #2459 Tvy GUIT@LHS ) LEEI0
P EOBIARTNTEREL, YT ORBE HEEREEZFRE L. (K(1)-3) , ORI LIR
T HRARITILRIER ST T TLADRARET60% % 5D, EDIENI., Macarangalg. Shoreald7s E Z O
B BARBIARFEN B LT, 208X D 5 b, THER CIIMENTHEAFTOT% U L2 Iy RN EDT
B, IEFHMARREOT 0 > N B6HFTFEE LTz, BN I Y AR RAERICL > T, TbOTEE
EOVIXHMPERIND0H D LEEZEX DD, BRHROEHRIIEZ OO THRE T, %O RREIT
JEFRCH 2, MDY TLEHAIZL DM D) o RNEREL 25 @b 3 1 ERD 7 ) ORAL DL
FEA LTl Y, BESKEFEORGERA LD L (K(1)-4)

o, VIV UE T URHER ORHET, BIE TRIBRERE L2V, 207, BERIIREIZ & o THEN
L7273, BIUG S 2 WIIBREERIC & > TEE T 2, RAAER R DI, &S OWKANBEITIHRA L 72E
R, BRDEVESTHIYVOERMETT DI E0RBENT, o, TBIROTBEELH SNSRI
Mo T, VI Y OREREEIZHD L T (K()-4) , ZNHDORERNS, I\EORELRRES, 51T
TR EDOBERPY Y O ERESCEERICRE S EET LI LATHEIN, RELLEEHEX
TORFEORER, LEERENINOLOEEZMHAL TN EHFTE D,

10m*ha 30m%ha 50m%ha
— {FEE

s

Google Earth



(D=3 AV HA R AR O S AR L BT RS & 7

. 14 « RARE « THRE
- 3 L4 12 & L]
¥ R .
2.5 10 ~~:~~-
5 5 . . 5 ““m\_ J
s (1) (] S~
D 15 e st o ‘E’ ° :: ~~~~
) -9, * em| | sl
¥ . T 4 6 Sre-s L Sl t &= ~.hh.'N-. °
5o, o & e L
8 .« T 1 N LA R P
= ° L
= . sl
) 0.5 2
N ®
@ 0 0
II 60 0 500 1000 1500 2000 2500

20 40
fEkmESs (mYha T b DERE (m)
M()-4 EX: Y3 ofeH-0onty Mo RBIRE oA, =2 Tl REVERE L RRRE O
DY A REEoMEDOLE T T L TWA, A IO KR L SEHBREDOVRKR FOMBIC LD
B &R~ T,

NIRRT SRR ORI & AR T

WEARE & COFE T, HullfE RARE T 2/ MUEREAMHE COY T UEHE, 737 T4 7 T OREAMHIIZ 1980
FRNORAIY I UEZEALT, YTV IMEERLL T2 b DT, Fa3¥ O TEBROWD
B, WAL D RAFHFES THDZENHBAL TS, 207, ZOH IV U HROBO/BIERCY
ARXZIESEIETHDIN, MTFETEBE L n—, HITERYN TIW S NBEMITIXFE—O 7 v—
VTR INTWD EEZOND. 20D, AREETIITIVY ORI ARIEZ 1EE (TAY ) &L
THD. o, ZOWEMHMTIIBRERKEDORIGET D2ERTD, BMONTOT T ERENEL BT b D%
JEREABI LT, T 7o IO DIZINEL TEY, Wb IRk AT ARTEHAINTWS. £, e
FEMENTEDLT, REHAED DO TR, MRS FETHE. SFEOREND, REMORE
RIZPKBE FRAITH4 mPl EH D 2 &, ERAITIRT miET D2 EBHLMNERo7T2. F2201T49A O
HUFRACHEMOFEEMETE, T T+25em, FcEhC-50cm, EJEMlT-88cm & RE ZENA BT,



4= Eﬂfﬁ@E
50 —

w0 | E 2016 X (1)-5 HTY I AAEEED 1 4FE/R D
gl - A R D EAL,

Ve
20 ¢ H

- 4 L] B 7 L] ] 1o 11

=)

=
B

-

ks

FTARA0A,
e

o 2017

B (f20
z

M(1)-6 7wuv bOEEE, 2017
FERF RO M s AE S F TR L
TeARAFE Ok) L¥avy (F
L) OBEE. M7 7R
DEFITINHE S 7=V = AR
g zRT. I ONFESR
ey FBRRESATNT, &
DIZIVEREE DI E S E bR
LN oY/EVR

7.6 m*/ha

2500 m

H2BEEEIZ A L A R — VAT E L T2 K ARER 20D ATICBIT 5 FRIERE L, XM A~ AHEEDT=H
DM Z FEfi L7z, #R132 nPl LoV I v UAREEEOFER BARFE T HRITL. 0%, INHEIZ LD THRIT
13. 1%, EREEOFHIMAZRILLL 4% T, INHEIZ L DWHERPE DO TREWVD, 12X THITHE YT D8N
ABHER SN, £, VIV OBRROFRMEREIT YTl n, HRKRT2.3 mlELTEBY, DT
REEE DL, EERBEEOY A AEEHIZIERE L TBY (K (1)-5), EREFMICIZE DD TR AEE
AT L2 EFHICE T

0 FDFHEXD 55, Y ONENMTbhE-7 oy MIIITry T, 1780y M- OUHE(E
FEIIUVE RN S LR E KEIEHLON TV (K (1)-6). T Y oitiix, BERISEE/HEOkEE R
FTEEEZ RO TIT O 2 EBDh>TWBEN, EEITIET v 7 Al TG OWMBREE ) 72 L1 & - TULHEDN T
BIND5EHHY, PROTLLT IV VOEFRRIET TRESTNDIDOTIERVWE DA F B a—if



RbBonTnd., FIAYToT T UMM TIGE, AT 0T A BEREERTHIIZ, ZDIZLEALIFEN
DRETHRHE LR THTHS. ZNHOTHOELL TiE, #HIERAT DL IHKEEVEY, HFivT
VAL DS, A—T U EEoho THIET VU EAEL TS, HERMNOOMEEY 225
Ay TA FAR—=AFITBNTYH, HRIZNST, BITHIEMTHLAT v b - RV Vi HEARED
T/ IAKRETES T Z ERHALDI o7, L, PIAKOBGET TIHIENH2312H 0 5
BN END, HRINWIMNIBETIS 250, Bh a7 7V OAEEZTTI K9ICholcZ EHHb
PTlpolz, THEEF L YONI b 0EANSELEEZRIEY L, HEREEZNT RN TEAY I
VT UEEETHERGIEEL T ol HNTEEINTBI Y IT V7T AIBETL O T THKE5E
STWEANDOTHE~LIRFEINTEY, EALOHKBEFROL EITENTIT T UREESR, TS
NTWBRIBIZIIE DY BRNZ ERHALNE o Tz,

FRNESN- I nb0T o T U EICOWTOHEEE, S EIO Y I S IHEE RO EIEA &
RO T > 7 EBRE 2L LITHE L. ZTORE, 20EROT —# 2RI LB EEHZ 0 O
e (BEE) O®MAPERIT4. 4 ton hal yrl, ¥MT o 7 AERIT2.86 ton ha! yrit#EShiz. -
2L, HEEZT-o CVH20RERICIE, fEARE LT EZIERICEL TOARVLFHER LS TR T
78, WHENREBRIATONIIREXOREZE > THET S &, By AERIES8. 00 ton ha™ yr!, #
1T 7 U EPERITS. 20 ton hal yrit e, ZOBBOEIEIE, AV FRIUTICBIT 5% ¥ v 3D
BT T EERS L IZEREOMET, VI Y UBRRBHOT S I AEHE L TEDO THETHD Z &
ZRLTND.

L, SFFEBRRIZL ST, SEIOEES) ORER-RIT, 7 7 i THOBRRE ) MR TZDIZ,
INFEFREE % 5 (T TORREDAEFEN T L B 2 b, ARBRFHIINCATRERAEFEN 2R L TV DHDOTIERV. AROWE
TERIRAEPERR NI S HITEW AR B Y, 5B OT v 7 U TR OERE & Bdie, EEV AT L4
EKOFHERE B AR THD.

- I OT T U OREOF A

VIV INER DT T IR TR, REOEFEMNEEND, T T2 ERVER, T
BIKTHBE LT OMMESY . TR TR L 2ok E L BICEES DTy 7 ThDH, Zhb
DIREIT, NHEHOB KL EGREICDITED LORFELH D, NOEREOEIMA L, MHi~DEITLH A
BEIZ 72T, P UV AT A ORI EICo7 RN D, T OEREORIH G L% B oBZ L Sk
FAEREICEVREI L2 E 2 A, BEORILIZE 2 HEKREAIE L TOFARL, KOB{LAOBREWE L L
TOFHDOFREERE 2 biviz, £z, BETIITMIEBERERRS & LTREAR—R ~IBr—2ARZ
NENKI20%, V7= BKBRE W IHENRH Y, v —RE GO HE
DERZGTHIUX, T/ 77 A 3—~OFAREDAREEMED KE U,

(1)-3 RERRHEHEA S a3 OEOORRME=21 7
« PEKEIZ X TR MM TR I E B DT U 7



o Y~ U TCOMTKRERBREEDT —F &b L12, PKEOEEE LM ATfE 7 TN AT T
WEER L., ZOETMIEY, EEORIET —% LEAMEOBWET ANERK L, TIUT XV JkEe
AT Lo THEFARAZ 0 e R2. 4 miii T LHE F/KAZAY ] mli 3 2 #iPA ASHEK R O [l o o C6 kmPd RIT K 5
ZEnEEEN (KD -T).

30 ———— UL
20105 (ZFEEE) ;! — iR

— kLB BB SO

N
\ vl
‘“&%ﬂf X (1)-7 2010FEDZMRFED

8 BAKET—FRLEb LI,

5 10 15 20 kml PERBBSIEET D5 L THE
o LARVWEA DO AN (LX)
- — BEFACL Y HH, WHEO
o ' : %%, BB N— ORI
o {\ }, — K E (kgD YK EFEL) 4%%% L7 (—F) .
LT

- PEKEE D & AEHHIC & DK E 2 BTk sh R & i
H LRI K DH T AN A ORISR & 2 DEMEHZ B 60T 5720, V7 oMW THELIT- 7.
20144, 2016FEDAKZZIT TR NI U T OUMB L T2 VN URNRNIS IO X LEEHEL, AALIE
FCOEIE FE Lz, T AMHEZRE L TE=4 ) v 72T ol fE R, KO EFITHKEEIT TL. 2 m,
HEZKBE > HAAITT~80 m D FREETO. S miEE L& L, ¥ AR O FITAHPIC A ST ENH BN E 2 -7 (X
(1)-8) . Z DKM EFIT LV AIDT240 mPl B2 7= - THRRIZEAK LT, FRHLOENIEFICE N &
DIHIBA L 72,

Fo, FLERITHEDI KO EF7D, RBROSRICEL D ZBLRFBHRHICRIETEEIIONT, £ Fx
ST HFIEFRRD Y = Z N - RT U TVIERRIZBNTNRT AT YREE L DICRE Lz, HEKEEIZ
£ BN T O EIFIZ VKRRV RIBHIAR, BRI &0 ADLAMET Lo HEARARIRRAR, kKON
FEAE LR AR D KT K 0 TRBEH L L 726 R D33 A R T, BASHIL T ¥ v X —IEIC K 0 #iR w2 & O R bR
FHRHEEZRE Lz, BTV =—= 3l L5 MEENPIEE Th > 720144, 2015FEDOWHEITIB VN TIT-
TS, ZOFER, FWHEE LR F I H BT RIS TRMLOE T Lzgk R Tl b < 825 gCm? vl
KOLDE Do To R E BT CIXIFIERE TEN L VRV, TN FNT45, 748 gCm 2y ' ThH o 7= (K (1)-9),
ZOZ DD, RBRIBHARDYEIKIZ K D H T AR O T3 ERERE TOBLIIBRROILKRIZ D73 0 23 EIR
DFRERET D Z EAVRENTL, FRBETBRTIE, BB L DRROUER, S fRtEO B ORI 77 &
&0, BRSPS TRT T2 Z &R EN, ZOfRIE, BkBEF AL VEEHTHZ
LT, RROHRELE TOFRERE T D BB OHL A IEIT 22 EBARRICRD ZLEFTHOTH D,



20 34
Drainage Can:‘i‘ﬁﬁgmbﬁoiﬁ 240m (1)-8. KEEEHHDNREDH.
- . L v 5 NEERC L B AKBEEIC X
d//’ 0, HIFAIEE LS L5,
s ' - - T DRI, 7k%@1ﬁﬂfzoom
— LR b RS & BERDS
1.2m 153m B b 7oz,

| Bk A KD

CO, i

(umol m2 s1)

-1.2 09 -06 0.3 0.07 -1.2 -0.9 -0.6 -0.3 0.07 -1.2 -09 -06 -0.3 0.07 -1.2 -0.9 -0.6 -0.3 0.0
1T 7KL (m) #h R JKAL(m) 3 B EH KA (m) H#h T K (m)
B (1)-9. RALOE (HFIH) B OVER 3R (CO, ) EMHEE = DE (Ttoh et al., 2017;

Science of the Total Environment)

()-4 B VHBRERICBIT 5 —B{bRE L PMI0D



A UNVHEBRER LB LT, B BRFEFE & PMI0FHIT — Z Ot 217 o 72, 20104E & 201 14E Dk
IR —RIL IR B OBEHEN % <, 20144E L 2015513 X 0 < R IRE (PM10) 23FHRI S Nz,
— A BT Z o e A IEPMI023% < | TR HIRER D I THAE T 5 KK TIXC0A L\ ME A A3
AbNhd, &HITIFCOIIARBNHEB Lo <o PMIOIE IR LI <, @mb%ﬁw&wo%@#&é B
72O BHIL CTRENFAE LG EIICONZN— T, B CTRAE L2 AKIZ L DEZED RIS K > Tk S
T2 BB IIPMIOAS SV MBI 2353 Do T,

Bl 21201556 A B ILAIZEBNTIEA & RRUTHEMTAEBEZ Y, VT 7N~ ROHEEZIT -
ﬁ\U?WM@%%%%E#&@WE%A?%OKOHu%w@#%ﬂaﬁmwﬁ(n¢fiﬁﬁ)mmw

—ERALIRSRIRE IR N2 LR D, D F 0 PMIOJEEE OAFIRIC

DOFHANE X E VM R 2R L7228, FERFRYIC
A ZREROR ETHLAS P THEEPOBIK L CE AL ZEE T ILERH D, if:’a‘lﬁl@a)ﬁﬁf‘

X, KRS CHI T IFAENKX LSBT53 LRIz (K 1)-11),

700 4 |
500 —|
500,18 2016/01/01
T 400 - P 2015/01/01
E_IJ
=1 — 2014/01/01
=
2013/01/01 £
200 —, ™
1 — 2012/01/01
100 s = |- 2011/01/01
. 2010/01/01

| 1
8 10

(1)-10 2010%E7D> 5 20164F £ TO MMM O R P —E LK FE & PM10JE BE D ki

400 K()-11 HY =B BT H T ORI 5 R - Ak « sk
E 300 % DM 351 % () VAFIEA KR ZE (DOC) JEEDHEE, () KAMH FA &
§ KSR DEHOBE, KK BRI BRI S 2 AL RS T
?."-5 200
Q
O 100
()]

0
WO =
BOX ow
¥ o3 m
Rie

(1)-5 FRBEIR IR D ST HIFEHE DRESL



VERHUZ BT, T, TERAKDPEANLRMBEE 725 T D, TRIRKKDBEZ o725 E 720 |
ZDRITITBET BN A OEFNHEET 5, ZOEFILY FHEYC—F R L OSEE L W\ o T D TR
LEHRTH Y, BRIIT—HBMBNDTOIEFITRZ0T< 2D, BV IRINHRRKLEDOE DDJFHE
ERRoTWD, ZD®, ZOXK D RBETHIER & Z O GFZ2 TR B L, 0% OEFEC L HFIH
WZAENED XD 2 FEORBNIEFICEETHS, £ C, AFETIE, VT UMFr T oy LAAUFKERD
DORETEFETIZIN T, MARE, BIOTEE - KOREORIE, T 21TV, fEE L £ OSIHISAM: L DR
REEZHONCT A EE2ERNE L,

#4071y MIBRITHHEDORR. 2D DOBETHIEIRIZIB HIZ3 D7 N —TFIZ5EIND 2 LA LM
Lo (X (1)-12), Group 1& L7zScreliamt I 2 =7 4 1%, SFEEN LB E OISR B 55 23,
RN & OB EMEITHLS . PO X I RBEICBWTLALRS Z D RENTE, Group 20
Imperata—Blechunum= X = =7 4 1%, SREHEME  HTF KA EVEFTIZ /R S 40, Group 30D Stenochlaena=
22 =T A FHTARMOBENGFIIC RO D Z LGN Lol THIZK D | FEAEDKRIED L HIT KD
IRALRCRBIEDOREEWET HZ L BFEEE 2D | SZOERMEBE~OFANHFI NS,

Gl | G2 G3
H wwljﬁ_L ' z
2 el X ’
& L rE—— el J 1
) e, T okl N
Sl .ﬁz’ggg ;SEmg’;':“—'g’g'nﬁﬁ;%gg.g.g‘g' ig'a B 5‘8"‘”5‘2' Ea.i X (1)-12 FEEIRRER OFE
R D S M E A
FA S5
Group 1 Group 2

T, 3203 Ia=TF 4 ¥
A FEHHILE. EF R
 Stenochivena K ETANE

: »iidﬁ’i['nu"h ity

Imperata-

Blechnum
Community

()-6 HgttSDT LT — X Nk e RIBHEEA 7Y a3 v

ATV a L OEME MBSO LT — X 2 MIREOMT K TR IRHI ORI 2RI O LT, LT

DX RIEMENRETE 5.

o (FROBEBMELAVELVT 4T fERIZED, HDIWE~A 77 LYy hOFIRICL Y BB T 55
EDOYARE S A ADNSREXETHDH Z &, HlBER O L G OFEHN TEEE - #E - HERFA AT
BTHDHZ L. THOREHED D WITHAENMERICRESNTWDLZ ERENPMLETHD. 2L,
V7 UM TIIFIMELEADLTAET AR ANO LT, RIS ITY I HELZITo TV D iR b %
W, AL LT 2 L OBERITEIRICDIE s TEIMNTE L DT, AL ORFROF CTHIRAERD -
HIFTAHECFIIMEZ B X T LELH .

® JRERMUKKDFEAY A7 HPMENZ & KB OB K 5 B HE 2 i LT+ 2 AEPEME DS SR T
ELLEONEHAT L arTHDLI L. REBREROCHIEZ DX ) 72, BRPEHRTDRUEIEST
ICHEERF CEX BV AT ATHDH L.

® KKFERFDHAPLCHADERA BT 4 7 ERIC K 2 B RAZEES) & L TRR~AFATE,
B IZ X - TAEEMESEMT 5 L5 RAEENERATE S L.

o [ERITHHKKES L BTl  (EROEI &L EMIT K > THAKKE DA FIEE T, FHRHYLOMERE



HHLERSN—ATHETHDLZ L.
AW FHEHUERIE T CTOEH L LTER L Y HERIC L 27 7 AR, RO K S s b
H, FRROEEZIZITHZL TN,

WIEEEIZAT 72 ) 7 UINICIB T DIRRHIFI O FERE L, JRiHLK K O E RN D & & 7R D1E, IR
HALZATVY, MR EWEREEROY T AT, kKU 27 PMES EERITE DPARHE A
EHNRE DD THMB N TS EHERI SNz, £, ERFEEROY ¥ REATIE, KEFBOERSLAA
NEMES il 2 2 EiEEd, EAEAEDRNCH I Y OEEBE L T FEEZBRALTBY, Bt s
FEARHL S AR TIE e <, ZIMEEL A L TS, I B IER D LITHEFEROERIDO Z A v 7 % RE
o TAT I Tedd, MEICBIT DR AT L LA, ERICE > THHATER S D Z L2377, kKU X
JHIEHTED. ZOX D ICEZMMEELAID H LKA FET D2 &2k v, kK RT7DDR, Fifi
HIRARHIARE B ATRE CTH A 5. T v 7 UL, ERIC L o TRE ST i/MEEH TH I W TThitT
BY, BMEER LHTHOEERE DD TRV, VI fEn o7 v 7 U OBET T, E£R
Lo TiThh, BRSNS G OB ORMEDMIZITEORETLE L CTEBTE TN

K%%ﬁ%mﬁﬁ&ﬁAKibiﬁﬂ%f,%:¥v®ﬁ§%ﬁotX/ﬁ4Fﬁ—WH?ME®ﬁ%K

, EROBY A LICL VIEOR S ZHRETCE 2 KEO L AN201FELFICHRE SN, HELZTITOE
IV LM OERIC B IEH TE TV D, HMETHEM CERKEK S L TOMELHERTETVWLDT, ER
WAL —RZZAR SN TS, AR OMEN B S 070 X 912, EORREIZ K 220 RITKEEOHIF7200m
UEIZRY, FE#EOMRITET DO TREW. EEFRHLICE > THI Y OENRE LI LERD
EHELTEBY, BEOMFEIROA BT 4 7 HBD TEN -T2

LinL, BEDOTHFIAAT > a A RBERS 5. ERICE > TRIE S o/ T35k WTT
VTN TR TV DN, BRKEMNENT V7T, LnbiRRH»UKEZOEEFH L THHEZTTS
TOEEMORNT 7N E - TRY, FRAMBRII R T8 CAE SNZRT v 7 D L vig
DRV, 7z, ?V7V1%®ﬂﬁ%ﬁﬁ%ﬁVV®W%ﬂ%%i@ﬁw:&ﬁﬁ#ﬁbﬂé%yyal—
RLHO, PEEEE BT 27-0121%, TIHOLIRRE) W LK ZFIA LI AEFEY AT A OHEE L AFERE
DILRIBUETHD. @mm@ﬁﬁ IZIRR D BEDKEELT D72 DIEEDSLEZN, BEVI P
OB Z RIS T b DEAEEL TWAOIZ, REFM LIZEES AT AORBE TE 2 AREMEIXE .

Fo, VIV HHBOEEIN TV A bOIIE EFROB R T Tk, £AEINDGT 70250 E
OEBEOMBENROZY, ZohiZidtatilr—220%, ~IkLo—220%, HHLEATHRWNT Y
TBONRRENSSENDLND. INOOWHITEESINLIHENEL, BEAMGLIEEITOT, Z
DREOHREDFANEEN, FEVRADEER, 7/ 77 A4 NN—RTF2F v 7 FIA7e EORREMHITRE V.
Fiz, HHERTHHIND T 7 2B AEH KB OE VR TERAR SN TEY, HRLED
e OBk EORBENARFIRTHLH, ZOWKMBEREZBAML UEHATL2ZLbAETHA Y. H
Y ERER LT DHAT— NIV AT LAOEEL BT OB 2 AVTHSL L, 23 Hilltt e TR g
HCTEDRIRVAT AR EL TEETLIILENTEDLEASH. SROFRETHS.

B (1)-131%, FHEMbZ FEHT 2BROBEAREMEER TH 2. HBHbEIZITHtam s BRED —>
NoTuYxy NEADTE EZORKEZBRT H20ENH L. tham (K (1)-13a) T LHIETH &5 A
DORPUTIE U THIET HMERH L. KK 2T DD ORI A ORI L HIFTE & - FIAE~DA
YU T 47 L LTI B IFITBRRIIEDS, BB OB A S B E SN2 TR BRVans LiL7Zzv . REDD
+TDAF =P ZDA BT A TR TEDLIENEELWEASS . ERIRRM CIX LT EHELH
WEWT, BRPIEFITRFEREL, B, A%, HSREROGEAIC X 2RI LS T U T OMEMI LEL
RHIEHRIER>TND (K (D-14). ZhB—BEHERAT v 7 ThHDH. —FHTTTITAKY AT BIKLS, F
IR DRI L TV D & 2 AT, Figetkm Lo o =—XFHE & Thich T o562 & 2 T



BENHD. BEWEZFM LEBRARY AT A, 12 2 IZRRAKDELCREED T v 7 R0 2 LRt
BOFRNHT AT LOMSIB RO LD REMERRKENEBZ X LS.

HERm (X (1)-13b) Ti%, FHEILH D WITMEAML LT L E - 2 RERK T ORRML T 9 #Mb
MERTERNE, KKV R DEBATET, BHOY IV BAR LY A7 BREV. ZOHHORE
FEAR OB 2 RN EBR T 2 0ENDH 5. FERRIBTEL SN TV DT 2Bk 0 z2 h it
H7p ERRRAITHSL SN D LER D 5.

a) BRMLOTOT Y MNEAKRER HAR

o) K E AT HENM ?
> ~

P ND\\‘
TP & FIREA AR 7 BaoiFAB0E ok
H, HREHORRERS .

f¥ogEtatotbo——X

o
"/Yes No \ FEEHD
THEEE , AAECHTAEER H, Ac¥, THEFEEROS
‘Lo ES B IE e | FLBIBRERCEE S, B
=14 EtEOEREEBTOI T
{71 7L TOEBRMO A4y A alEED
BA? — =
7 S
A&~ Yes No ™
NGO , REDD+ & EIL &2
SEHH>EERETOEA
DEA
AT 1 F7ELTOR
HEMOF A ?

b) BEfILO7O2 T NEARER BAE

TEB O NS AT HENEES ?

P Ty
A"/ Yes No ™
S i HRtc s+
HAY S F T OBRE—
= o A BAREEEDEAN
Ty RFHBA? e
A S P
&~ Yes No ™a A// Yes No \\A
H v S ORE0H:E HAvSFU Ty —iEB S HEA REREREEDL
A AR - BMETEOER AOFREGSE M cLeErETBE
- . YASEFIFD OB & B
‘// Yes No ™y TREVATETW
) BAREOIZ 1T 2
BEOBABEORKEELE - BEFOHLERORE TA—CELOEBR o
B EREEDELVECNTY ROME &y BARNDO=
Jv S HAoBIEED X Mok T I=croBil
%#E&Pﬁﬂ)ﬁ%ﬁﬁﬁﬁﬁﬁﬁfxﬁ Eowa
E= £ 3 T(RoytoTor=tesiil=]

BWEOEATOIZAL. 2T
h AZ2UT 4 elc.

M (1)-13 FE#7T e =7 MEANZBITS (a) thame (b) HIREDOREBAZE.

H(1)-14 VTUMNFr T2
UAHED THIAER &, EHE L
DS X > TR L2 K.
WESDOCET IS T T T
— g VEBRWZESE, BT
BHERHWENT, RBRNBIEFIC
TR L, [H, ¥, HIBRER
DEBRKIC X 5 g by 7
U A OER (K1) -13a0 BpEh
53) BAFK.

#ﬂ*i:ﬁg
(EROBAPBE)
(iﬂih&%%’i"
WS ERFHIL-1 4
MEEE)

- O Palm (Waters) @ Crase - Watsr

¥l Paim [Young! i Bare Land = Faad

- Acaci

I Secondary Fomst. Para Rublbsr



5. AFEIC L VB LNT-E

(1) BFHER

O/ T T T T — a U COEMEENOHEREE, KAFHEX TOARBENRE=4 1) 7T
FoTHDTHE L. ZhickY, "AT A INTF ¥ —OF T ar b LTHIVYTEAELTS EIZBY
TR FRIMEGEZ IR T2 Z 3 AfRB L e o 7z

QUEKKEEHIC X 5 R O RZ M, STHISMC X DIRE RN A ORARLE L MFT5 Z & 23
REL 720, SOREDDHIRIT DRRFERIRAHEET 52 & b ATREIC L T-.

OB KD FREEIC X D STHBRBEHIE IR A M+ 5 Z LT L, a7 ST HeH| & FIEOREST % Al 6E
Iz L.

(2) BEBR~DOER

RSB OEEL T a v b LT, $IV T U TV OAEEV AT AR, AEEICERLTWS Z
&L WNTHEAKRBEESHIC K D KMEEDORREFEIE LI Z LT, A & FRIT ORKREFEDOBIRLRICKE
CEBRTE 2L HIC, BABNOTRRHIEE EBERICOW T HEBRI AIEEE o7, Fo, R b~
Y7 MEAREBEZERL, 7rP=27 MEANHES tham,. BRE TEET 2o 2L, f=
EEZDIT COREEARIILTHZ LT, vy FOBEABHEOHMIL LIz, ZhbORRE2018424
ZV Y ANZITBO TSN A ¥ FRUTIRERT 2 ENEMES 52 AP 7 A TJoint Symposium on
Tropical Peatland Restoration: Responsible Management of Tropical Peatland following up to the Jakarta
Declaration, Menara Peninsula Hotel, Jakarta, Indonesia 2018.2.22] THF., 1 R 7 OBURIEY
BB EDHT ENTEL,

FTo, RO EITRFS A ZEBED IPCCREITHNT, HARDOHIERRICE SR L LUHERT S
ZENRRADD.

6. EFRILFEIHFZEE DRI
A v BRI TR A S 9e Y &% — (Joeni Setijoe Rahajoe, Tika Dewi Atikah)
A4V RR VT KBXEHERYEYT  (Alpon Sepriando)
AV RRYT - BEMEER = TI77 1)
A RRTT < XT B TF%KFE (Aswin Usup)
AV RRYT U TTRE (NJR - TFUY)

7. MERROERRI

(1) BBERE

<imX &E#HHY) >

1) Chen, J., Budisulistiorini, S. H., Itoh, M., Lee, W.-C., Miyakawa, T., Komazaki, Y., Yang, L.,
Kuwata, M.: Atom. Chem. Phys. 17, 11591-11604 (2017), doi:10.5194/acp—-2017-136, Water uptake by
fresh Indonesian peat burning particles is limited by water—soluble organic matter

2) Ttoh, M., Okimoto, Y., Hirano, T., Kusin, K.: Sci. Total Environ. 609, 906-915 (2017),
doi:10.1016/]j. scitotenv. 2017.07. 132, Factors affecting oxidative peat decomposition due to land

use in tropical peat swamp forests in Indonesia.



3)

4)

5)

6)

7)

8)

9)

Budisulistiorini, S. H., Riva, M., Williams, M., Chen, J., Itoh, M., Surratt, J. D., Kuwata, M.
Environmental Science & Technology, 51, 4415-4423 (2017), doi:10.1021/acs. est. 7b00397,
Light-absorbing brown carbon aerosol constituents from combustion of Indonesian peat and biomass.
Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu, Y., Yoshimura, T.: PLOS
ONE, 12(3) (2017), e0174388. doi:10.1371/journal. pone. 0174388, The effect of remnant forest on
insect successional response in tropical fire—impacted peatland: A bi-taxa comparison.
Kuwata, M., Kai, F. M. Liudongqing, Y. Itoh, M., Gunawan, H., Harvey, C. F.: J. Geophys. Res.
Atmos. 122, 1281-1292 (2017), doi:0.1002/2016JD025897, Temperature and Burning History Affect
Emissions of Greenhouse Ga¥sses and Aerosol Particles from Tropical Peatland Fire.

Kuwata, M., Kai, F. M. Liudongqging, Y. Itoh, M. Gunawan, H., Harvey, C. F. : J. Geophys. Res. Atmos.
121 (2017), doi:10.1002/2016JD025897, Temperature and Burning History Affect Emissions of
Greenhouse Gasses and Aerosol Particles from Tropical Peatland Fire.

Neoh, K.-B., Bong, L.- J., Muhammad, A., Itoh, M., Kozan, 0., Takematsu Y. and Yoshimura T.:
Environmental Entomology, 45, 1170-117 (2016), The impact of tropical peat fire on termite
assemblage in Sumatra, Indonesia: reduced complexity of community structure and survival
strategies.

Sakabe, A., Kosugi, Y., Okumi, C., Itoh, M., Takahashi, K. : J. Geophys. Res. Biogeosciences 121,
1717-1732 (2016). DOI: 10.1002/2015JG003292Riparian wetlands affect the seasonal variations of
watershed-scale methane budget in a temperate monsoonal forest.

Motoko S. Fujita, Hiromitsu Samejima, Dendy Sukma Haryadi, Ahmad Muhammad, Mohammad Irham and
Satomi Shiodera: Ecological Research 31: 275-285 (2016), Low Conservation Value of Converted

Habitat for Avifauna in Tropical Peat Land on Sumatra, Indonesia

<ZoiE ERE EHRL) >

1)

2)

3)

4)

Kozan 0: “Rainfall and Groundwater Level Fluctuations in the Peat Swamps (Chapterl0)”,
Catastrophe and Regeneration in Indonesia’s Peatlands Ecology, Economy and Society, NUS Press,
296-311(2016)

Mitsuru Osaki and Noriyuki Tsuji Eds., “Tropical Peatland Ecosystems”, Springer Japan, pp.
639-651, (2016) Impact of peat—fire disturbance to forest structure and species composition
in tropical peat forests in Central Kalimantan, Indonesia (Satomi Shiodera, Tika Dewi Atikah,
Ismail Apandi, Tatsuyuki Seino, Akira Haraguchi, Joeni Setijo Rahajoe and Takashi S. Kohyama)
Mitsuru Osaki and Noriyuki Tsuji Eds., “Tropical Peatland Ecosystems”, Springer Japan, pp.
639-651, (2016) Floristic diversity in the peatland ecosystem in Central Kalimantan, (Joeni
Setijo Rahajoe, Laode Alhamd, Tika Dewi Atikah, Bayu A Pratama, Satomi Shiodera and Takashi
S. Kohyama)

Mitsuru Osaki and Noriyuki Tsuji Eds., “Tropical Peatland Ecosystems”, Springer Japan, pp.
639-651, (2016) Sustainability education and capacity building in the Central Kalimantan,

Indonesia, (Noriyuki Tanaka, Hidenori Takahashi, Satomi Shiodera, Nobuyuki Tsuji)

(2) nERER (E2%)

1)

Kozan 0. : e-asia Bio—energy Workshoip —Green and Renewable Energy Technology for Sustainable

Environment— on 31 October —1 November 2016, Family Boutique Hotel, Vientiane Capital, Lao P.D.R.



“Transboundary Air Pollution issue and Tropical Peatland Management in Indonesia”

2) Kozan 0.: International Co-Design Workshop onEarth observation in Support of the Sustainable
Development Goals -The Case of Urban Areas in Asia on 16th January 2017, Science Council of Japan
“"Peatland Fires and Mitigation Measures”

3) Ttoh, M., Nishimura, H., Shiodera, S., Hirano, T., Osamu, K., Gunawan: Internatioal Peat Congress,
Kuching, Malaysisa 2016.8.18. “2016, Change of water chemistry (Dissolved Organic Carbon) with
frequent peat fires in Indonesian Peatland”

4) Ttoh, M., Nishimura, H., Hirano, T., Gunawan, H., Kusin, K., Kozan, 0., Yotaro, T., Katsuyama,
Japan Geoscience Union Meeting 2016, Makuhari. “2016, M. Effects of rapid environmental changes
on groundwater dissolved organic carbon dynamics in Tropical peat swamp’

5) &Mz, FRE=. #iEE : 1280 A AZFKFEE RS, BIRET, 2017, 3.28 THEIBHI KK SEORFEH
2B 29 I Y VAR R~

6) TRUE =, HAmME., 8aAkE, &M, MR, Ahmad Muhammad : 25270 H ARE A RB SRR KRS,
|EM, 2017.6.19 [ > FRITIRERHICIIT DV 27 G OERE. |

7) Yukako Mmonda, Shuzo Kuwahara, Yoritaka Aoki, Haruka Suzuki, Takayuki Kaneko, Osamu Kozan, Ahmad
Muhammad, Ruliyana Susanti, Haris Gunawan, Mamoru Kanzaki : Joint Symposium on Tropical Peatland
Restoration: Responsible Management of Tropical Peatland following up to the Jakarta Declaration,
Menara Peninsula Hotel, Jakarta, Indonesia 2018.2.22. “Preliminary report on the population
dynamics and productivity of sago palm (Metroxylon sagu) on smallholder plantations in a
rewetting peatland, Riau Province, Indonesia”

8) Suzuki, H.: Joint Symposium on Tropical Peatland Restoration: Responsible Management of Tropical
Peatland following up to the Jakarta Declaration, Menara Peninsula Hotel, Jakarta, Indonesia
2018.2.22.” Water in Local Infrastructure and Livelihood on Peatland: Case Study in Kepau Baru,
Meranti, Riau”

9) Osamu Kozan: Joint Symposium on Tropical Peatland Restoration: Responsible Management of Tropical
Peatland following up to the Jakarta Declaration, Menara Peninsula Hotel, Jakarta, Indonesia
2018.2.22. “Utilization of ENSO prediction data around Indonesia”

(3) ZNHIRAPENE

FRIZREaT S HF TR,

(4) TERZEORF - Eifixtss 0FEi

1) JemRAKSGENSR & U COfR L & RIS X 5 IRRAERBROREIE & FEROAEE A L CF
29410 A 26 H TERPRA > FRUTHHFAE M A o~ PR TERE®EIT— BIEKN 50 4)
(2 TR

Science and Technology Lecture (%2 9429 H 29 H £ v AR — L HARKAFAE /8 Japan
Creative Center MBIEAK5044) (T Tl

2) AMSARNE LIRS & 5 CER29FE10H 29 KESFEWIE M, KREFEME B
FARIB04) (T TRkl
3) KB B e i 5 A

(5) A2 IF~DLEK - Bol%



FRCRLBUT N E EHT R,

(6) Zoih
BRCRE#ET R EFEE TR,

8. BIAER
1) Page SE, Rieley J, Topher C, Banks J.2011. Global and regional importance of the tropical peatland

carbon pool. Glob. Chang. Biol. 17, 798-818

2) Mizuno K., FujitaM.S., Kawai S. eds. 2016. Catastrophe & Regeneration in Indonesian’s Peatlands:
Ecology, Economy & society. 466. Kyoto University Press

3) Gewin V. 2018. Rewetting the swamp: Indonesia’s bold plan. Scientific American
https://www. scientificamerican. com/article/rewetting—the—swamp—indonesia-rsquo—s—bold-plan/

4) Biancalani R. and A. Avagyan (Edt.) 2014. Towards climate—responsible peatlands management
FAO

5) Karyant 0. 2015. Smallholder sago farming on largely undrained peatland. FAOQ Document card.
http://www. fao. org/documents/card/en/c/b872c167-7Tectf-4ed7-9007-4464db946ef5/

6) Hergoualc’h K., R. Carmenta, S. Atmadja, C. Martius, D. Murdiyarso and Herry Purnomo 2018.
Managing peatlands in Indonesia. Challenges and opportunities for local and global communities

CIFOR infobriefs No.205. DOI: 10.17528/cifor/006449



O0—2 SrRERRIBHADOATERY; —ERADEEAT T 9 o OFHE - BHJE

<MWFZEsrHEED

JEHEE KB K B MERBR BT R A 72 e FH LI P ]

ALHEE KRB R A SE b PN |

<HFFEWH 17>

NPOVE N + AL K SCR BRI ZE T BT « BRPES

SERR2T~294FFE G THAE - 11,200 H (9 B9 « 3,400TH) XREREZE T,

[(EF]

AV KRR T ORI AT D IR RIBHIARODIER FIEEZMENLT 572 DIT, ZRABIARRELE & Ve @t T KAL
OEMBN L FRET VR EIT RV, RKREORAMMERDLETHD Z 2R LNT LT, BAMIZHE
IS LY TY v EETREREEZ AW R LR S A7 A ERET H L L BT, REDDHIS L UPES (4R
R —EZADIZINNA T =X L) ICHERFWREERBEBEOHEFIELHRE Lz, MESHT —2Z2H0»
7RO KD R THIET LV ERRE L, BB AT L ERE LT,

[%—D7— K]
VBRI, B — R, TEHH ST, AR TR T

1. FL¥ic

W7 U7 ORMERIEHIT, ERRREZES—NLTH O, RRBHAROKER & I X Db, =
== aBRE ANBICE DAL EHE ST, BRBOWEKRL REBMHZBN TS, FTRRMA K IZPML0
FRED~ R L HREFHES RIZT D ELEE OB L 2o T\ D, JERHIARARER O AEFEREME &
TRIRIB OHEFF 7 1 & A % Ak L IRRE AR OB L VA L, KEIR OIS OIRIR TR AT A A
L. MEMRIERIMOBE « FlRIHAO TV A 2RETH I &0, HERFBCHLEELRFEL o T
Do AWFFEIZ, A RRUT -l U~ Z NORKIEHZXRIC, T OEE EREIITHERA LT,

2. BIEBREAH

FBETEPIR I COMAEREBIEL E=4 ) > 7T 5, HFABBPRIFEBELNT 5, £/, #iE
(2 & BFIEA 7 — A TOBE - FAEOBIEE IS 5, JEHRIRAEREDD & BAHCOMFHIIZ ATV HBF - FpeHE
BB O TR 7 A OBIRIE 21T 5.

3. WrEEBAR G

ABFFETIE, BHBH - BEBR - THIET AHAEICEN T, SRERRKOBEFIEOSZ RN RIRRET
o, WAV = Z oMORRIEHMES L — AR TRHEN 7 v > - OREGEEIE % FEhii L7z, FRAROME
HREEE L RGFRBREZTT 510D XA —ZBHIFIEEZEE L, BB EZHA LN Lz, 201649~
HAZEE LA ==z === 2 [T X DIRERMARPEFIRDUICONT, HHFHELZER L L, HEER
FRATIZ L O | JKIOKKR v b ARy OREELZITT 5 & & biZ, ENSOEIEIC L 5 KK TFHIET V&2
FI%E L7, IBRIREOFmZAITV, HEl - mEMEEEROTHET VZMRE L, ZOFTMTESE,
A ¥ RAR VT RN ORKRMERITIZH LT, BRBEZRET DRAKMLER Y AT LOEREERRE LI,
M & AR EB O BBBLS AT L2 AW REBIRIC X 5, BERBIHADOTRIET V2% LT,



4. BREOEL

(2)-1 ERERMRERE R O ENREREIE DAFHT

REDD+# L OVERER T — E A ~DTH WA = X A (PES)IZ, 71 v b ORKGEBLIIC K 2 FRAHARER OB fE
NI A—=ZOHEEIFRAARTH S, ifﬁ?’é/&?(ﬁ =B, BB E RS> TV, ARIFZETIX
F BB EE OHEE IR A N 2, BRI AZ £ & o7 (Kohyama, Kohyama & Sheil, 2018) .
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FRICEMARIZ, S FETITADOBY LICHEGEPNHVWLONTEY . ZOIL 203 EIITHLZ L&
U7, AWFSECIEBRFEINAR & BREECEEZH N TV 5,

#z(2)-1-1. EEHEL7- v EROES LHEKX (Kohyama, Kohyama & Sheil, 2018)

B (30 72 0 ZE (L3R (year™) it TREZ B

g PR B 2RISR dN/dt=gN g=Ini g=In(NoNo)T eqn 1
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plot 4 H,.
HF1 2.39 35.9 Miyamoto et al. 2006
HE2 2.63 26.5 Miyamoto et al. 2006
PF1 1. 70 47. 2 Miyamoto et al. 2016
PF2 1.64 40.8 This study

MDF1 1.51 80. 8 Kohyama et al. 2001

source

MDE2 1.79 72.0  Kohyama et al. 2001
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TUr—hDTF U AHRE
“One of the aim of this tax system is to make income equal among people. This tax revenue is used for general and

public purpose, now. You pay tax based on your nest harvest sales.

If the government uses this tax revenue “only for” forest fire prevention around this city, do you agree with such

usage? (For example, rewetting, canal blocking, planting trees, restoration etc.)

If the government uses the tax only for forest fire prevention, you can expect decreasing probability of forest fire
occurring and smaller impacts on nests. But if the government does not uses it, the current probability of occurring fire
does not change and the same impact on nests. Hypothetically, if such usage of tax revenue (forest fire prevention) is
realized, how much of higher percentage do you agree with paying for this tax?

(Current 5% of nest sales? -> You can allow for %)”
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“We suggest community business. There may be “ARISAN” system to invest
swallow nest business, but our suggestion is more community based one. This

business has following condition:

1. All community members pay some money to pool to build and pay some cost to
start business (mainly cost of building and some equipment to attract birds).

The amount money might be different according to income and socio-economic



condition of each member.

2. Profit from sales of the nests must be shared with all members or spend public
purpose of the whole community.

3. Maintenance and monitoring workload are given by community members in
turn.

4. Other condition about harvest timing, selling nests, repairing buildings, and
other investment matter are discussed with all members or elected leaders.

That decision must be based on community whole will.

This business has some risks. The largest impact is that swallows don’t use
buildings and never harvest their nest. This is because nest sales can only be income
and profit of this business. Also now almost all nests are exported to China, which
means if China does not buy it, there is no sales route.”
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1D Land Money Workload Resistance Experience Env.

1 Available Unpredictable Enough Potential Enough Potential

2 Available Unpredictable Enough Potential Enough Potential

3 Available Unpredictable Enough Potential Enough Potential

4 Available n.a. Enough No or Some or Potential (forest)




potential enough

5 Available n.a. In turn No No need Potential
6 Available n.a. In turn o or No to some Potential
potential
: Many interests Depend on .
7 Available but? Enough benefit n.a. Potential (forest)
8 Available n.a. Enough Potential One family Potential
: Many interests Depend on .
9 Available but? Enough benefit Some Potential
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NOFER L ERERE, ~ T v IRV AR —NEGATEBERE~—7 v NORIEEL, EHIEDFRE ; VBRI
BIARRFEOHGEFER (20 15) BNEEERD (KM@-1) .

JRRIE BT ONazirR'H & O T, [5EFE LR REFRE HEM oMb 2 EEOWH I ANEERE VWD,
HTRZ W27 Ed b B HIETHEIT L O BIERICEHMEEZ 5 X TR EO/SVT 4 ANVTF 2T — 58T
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EWVWIBZITHERIEE WS Z &, REIR. TEREFHHARIERIIAEINLTLE> TS L,
ZOEREZBWHT Z LR LETERY, LLAERICEHFTARERED

W % 5 2 TR EOREZRTRELETHEXICEKE, | BREBTIISHE, 60H5~7 4 —1L0D
RH LKL B L TV 2ETIOORZERBEIC L TWETA, KRRV 7 VINOHRETHDL A T
VTARET NV AREHY L TE TS, BRI b &2 ZICBIT BV T A INTF 2T ORBETT O,
WIRFEAET Dk 4 IR T XML D TR EZRFT %0 REDD+DAF— LD ZOA 2T 4 THEAA
TEDIENRLEELWEAS . FRRMTITLHEFTAEENRHNEWT, BRPIEFICRELZREL, B, &
%, HBFEROGEEAIZ LD BRHIES TV A OMERDLERHUEA LR > TS, TN —FEER A
Ty T THDH. —HTTTITRKY R MEL, FHRMNREERHIYLL TS L ZATIE, Fitkm Lo
DO=—AR/E L ZNUKT DR EB X T BERH D, FEEDEFH LRV AT A, ez
FRRAKDESCREREY T v 7 R0V IY VEICBE ORIV AT AOMSLARD S AfEEN K& WL
Exohb.

Relationship between abandonment and ownership of lands

ﬂand owned and cultivated Land abandoned \
Land Others, 2
Others, 4 Purcha Land

certific ate, 0
Land certificate,

Land
60.1

District
Purchase

ument, 0

Unit: ha

/

* Cultivated land: Have documents to certify land rights based on customary law
* Abandoned peatlands: No documents to certify land rights

Unit: ha
(Mizuno 2016 under review)

X (4) -1 O FT A FERE D&

BRARRY—E 2ADEE (MB{ER~DAL T 47) EREDD+E—7 H— K (MR~ AR DT
) 2R LT, RIS L B R E O A L BRRIBHAKICHT A v T 4 T EEE LT,

(3) RRHTORHGEARAEEETT VO DOREDD+E—7 H— ROJBITY AT LOHESE

(3) —1 BTV AT ADOFTET N —REKREH

BV T T ORE (EEEKEREROEHEA T a v,

AR —EADBEEAT v a v, BRER L AERT— B XORFHEER) ORE

WL DAERBRY—EADERZAWE—T T — FBITV AT LOBELITO, £Z T, ROLH>RE—T
H—=RT7—A—=va rXegnLi,

S=P x f (E...) s e e e e e e e e e e e e e e e (1)
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(1)S(1...) : Safeguards (B—7 A —K) :S1: A NF L ZAERAYE, RO T ST 2 ORHE, S2 @ FefE
R, HIRAEROGERN., BEAFIMEORE, S3: FIERREOSINEE (e s T A~0FERSM) | S4:
RS (HHRA) | S5 AMEZHEEORE (ERICBIT 22T 47) | 86 BHAERRY—
205k, S7 : REDD+D A, Buiz il - /e - S8

(ii) P(v, p) : NTZRA—HF—_ Pv: BHMRMHE, NT AL IT T UM%, EEENRMNTE, Po: Tr& s
T EF—, CATHEy UTF.—

(iii) E(1....) : EcosystemServices (ERERY—ER) | El: ffg¥— B X : okt - MBI OG22 & B2 ¢
TEEY — B X KRR, K[, M, T A =T 4 — 72 L B3 UkEY— R ey, &Y,
MR EE, L7 Vxz—vay, =aYy—U XA BRAOERER~ORMARE, B4 BEY—v 2 LK
AR, HUOORER, B OBSESR, R LR L, B5  RAeY—E R BIROMEE., ARKEORER Y (F
4-1) ,

(iv) =7 H— RBITIC L D EA(THA : S5 (EMEHMERELERDOA BT 4T7) = Plv,p) (B
DFES, APEME, Fefett) x £ (E1, E4, E5) (g —v x| BV —v 2 ka2t —EX)

(4) 2R AT HALE 3 DA L B AR % 2R E LIRS0 4 % LR RBHIKIC T 24 2T o
TOE  OFRBRY—E R 82 BER, HUBREROERE, S3HEEMFIMOEE, S4: REBKORE (-
HWRA) | S5 : AMEHEMORE HERICBIDA 2T 47) | S6: AR —E 203, @F
—Z7H— K DEl: a0 — R gk TIOR8 B4 FBRY— R REEERL. HIOREE, B
TV OB FE, BRI L, B5  RAeT—E R BIROMR, BAKEORLR L, @FFTOME : -
ABEYEE M (BHIOIRAHRZRY) | EEEER, BRERIKTE - B, MB - BIROZEALE, B A A
M= (NESYV AT bt 20OXE) L Lk,

ZZ T, REDD+7u¥x7 FKF CPORE LA E KRB LIEMNEICBW TR 21To 7, £ER
P—E RIISL : B NTF U ZABAME, ZHRBT NT U ZAOREE, S2 1 SER, HIBEROGHN. 1EEK
FIMEDEE, S3: FIERREDOSNZER (e s 7 Lh~DOFERSM) | S7 : RED+OXE, Bisd Lz, &
— 7/ — NIFEL : g — 2« Bk - MBI OMER & B2 0 FEE— B X KRS, R, BEIE
Wiisk, 7 A=T 4 —72 &, B3: WY —E R Uk, AR, BEHHFEE, LYYV z—var =ay
— U XA, BENAERR~ORNMiZ L, B A2V —E R : BROMKR, BARKEORELE L L, ER
IXREDDH I MU A2 O = — X TIL MV, * KFCP : REDD+EMEIZ R HERSMNAEREH TR, by TH Y
YRIOT Y=y ME, ERROAH BIRERSREFRLCEANCEL TERT D 2 LRy, x&EOBDA
BT 4 7 TR, EFREOMSIERL, ZEOZEL D 22, IrY 7 MIKRE LB O8R5
DOREELHL NI o7, fmiE. RO ICHHUKEA T, PLHIZRNTW Tz, WIZHFHE TITIRR D 53 %5
VBT, ARBRY—ERIES4 : REBMORE (LHIRE) | S5: EMEZHEMEORE (ERICBITZS A &
T4 T7) | 86 MAERRY — A0k, S5 (EMEHEERELERDOA BT 4T7) = P(v,p)
WDRESR, AEREM, FifetE) x £ (El, E4, B5) (ffah—v 2, BBy —vr X eV —ER) BERSHh
Too B—TH— FIZE2 : Y — R KFREE., JERE, BEWRE, 7A=7 1 —72 L, B4 Y
—E R REEEAL. HIRER, BMEM ORISR, BRI Y, Eb  RAYV —E X BIHOMR., BARK
EORERETHoT, MOFEFIF, BRRAREHNRICILTWDEDOT, S%BRFTHMENH D LHERIN
7o



F4-1

Date Market Name Location

11/Nov. /2015Pasar Bawah Pekanbaru

11/Nov. /2015 Teraktak Buluh Pekanbaru
Danau Bingkuang Pekanbaru

8/Nov. /2015 Pasar Gu Puan Pekanbaru

Date Market Name Location

8/Nov. /2015 Pasar Pagi Arengke Pekanbaru

Local Name of
NTFPs

Asam Keping
Kuaci Mahoni
Benalu Kopi
Gambir

Daun Gambir
Jeruk Perut
Pinang

Sirih

Kunyit

Kayu Manis
Jariangau
Kayu Cencang
(nothing)
Kambas
Rebung Bambu

Sayur
Paku-Pakuan

Daun Ubi
Labu

Sula Merah
Asam Kundis

Binans
Bueh pala

Kipas Rotan
Ubi

Nenas

Kayu Manis
Keluwal
Censueh
Kapulaga
Bunga Pula

Sesami

Local Name of

NTFPs

bunrg Puguh
Bunga Pepaya
Fresh Water
Bivalva

Fresh Water
Crostace

6

Utilization

Wild vegetable

Medicine

Medicine

Spice (wild
vegetable)

Wild vegetable
Wild vegetable

Utilization

Wild vegetable

Wild vegetable

[4-1506]

TH SNV ELD OGRS DIRRIR A D BIARBIR 2 BR < SEARMAEE (IR, ~U R 2015)

Price (Rp) /kg

100, 000
100, 000
100, 000

20, 000
50, 000

20, 000
10, 000

Price (Rp) /kg
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8/Nov. /2015 Pasar Ban Panam Pekanbaru Cemangka Kuning

Jengkol Petai Wilé Yegetable,
medicine
Temu Nonci Medicine
Jeringo Medicine
8/Nov. /2015 Pasar Uampar Pekanbaru Bawang Dayau Drink, medicine
tembakau Wild vegetable
9/Nov. /2015 Pasar Belantik Siak Sayur Paku
Kangkung
Bayam Merah
Encong
Pinang Muda

Pasar Baru Sungai Tempayak/Asam

Pakning Siak Paiya
Tekek Burung 2000/1ikat
Cendawan 10000/ 1ons
10/Nov. /2015 Pasar Bunga Raya Siak (nothing)
10/Nov. /2015 Pasar Jayapura Siak Biji Pinang

Biji Kakao

10/Nov. /2015

10/Nov. /2015 Pasar Belantik Siak ;?:ﬁ Baung Swneal oo 20, 000

Udang Food (shrimp) 150, 000
Tkan Gelang Fish
Genjer Fish 2500/ikat

PTFOEIBRNRTG A= —DBBROT—HET—RT—HF L LT, RELTND,
(BHERIRTE & B EEAE O L RRIEHARICHT A2 2T £ 7))
(1) R.Kusumaningtyas, S.Kobayashi, S.Takeda. 2006. Mixed species gardens in Java and

the transmigration areas of Sumatra, Indonesia: a comparison. Journal of
Tropical Agriculture, 44, 15-22.

(2) Retno Kusumaningtyas. 2008. Natural Resource Management by Local Communities
living Adjacent to National Parks in Lampung and Riau Provinces, Sumatra, Indonesia.
Doctor Thesis of Area Studies, ASAFAS, Kyoto University, pp. 185

(3) Retno Kusumaningtyas, Shigeo Kobayashi, Shinya Takeda. 2009. The impact of
local community agricultural practices on livelihood security and forest degradation
around the Tesso Nilo national park in Riau Province, Sumatra, Indonesia.

TROPICS, 18, 45-55

(4) KEFR#, R 7 AV=rF v A 2012, HF1E KET V7 OLHIBOR & HREBOR.
JWHFE— - KEPIRHG - AR (W) [EEE AFAER  $48 WA (I~ 2tka
DFLE—A » RR T ORREMNPE—]  FERFATHRE, 17-48.

(5) HHEF, R 7 Av=0F ¥ X, KEFJEth. 2012. 6 E JERMEBIOERES—
NBHERR L BRI —. JIIHS — - KEPIRHh - BRER T (%) [GEE AEFAER
FAE BN A AEOFE—1  FRUT ORKRIEMNO—]  FEREEM RS,
167-192. (1) —2
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(1) i, 2015, REDD+®f Gttty & SEMEHIE — A > PR 7 Ry U< Z 28T 2KFCPO ]
—. T

M, FEKRFERFBET 7 - 77 U U HUSAFFERFSERE, PP100.

(2) Wi, PrESt, KRS, Yusurum Jagau. 2015, A ¥ KRR THRD U~ & M H 7T 2
T

FHE S AVIZKFCP» B L A T & 7-REDD+ D KERAVFRE. 2525[0] H ARG AR FRFRKIMWMHEEE, p4 1.
(3) Yun Yamanaka, Shinya Takeda, Shigeo Kobayashi, Yusurum Jagau. 2016. The importance of nested

governance in the local implementation of REDD+: A case study of KFCP in Central Kalimantan, Indonesia.
Environment and Economy, 1-20.

(JBIR D 53 fiRt)

(1)Kobayashi, S. (1988) Maintenance and Effective Use of Forest Resources in Negara Brunei Darussalam.
Forest Research Note No. 11, Brunei Darussalam.

(2) Kobayashi, S. 2000. Initial phase of secondary succession in the exploited peat swamp forest
(Shorea albida) at Sungai Damit, Belat in Brunei Darussalam. Proceedingsof the International Symposium
on Tropical Peat lands, Hokkaido University, 205-214.

(3) Tetsuya Shimamura. 2004. Plant Species Coexistence Controlled by Organic Matter Dynamics in
the Tropical Peat Swamp Forest in Riau, East Sumatra, Indonesia. Doctor Thesis of Area Studies, ASAFAS,
Kyoto University, pp.107.

(4) Tetsuya Shimamura, Kuniyasu Momose, Shigeo Kobayashi. 2006. A comparison of sites suitable for
the seedling establishment of two co—occurring species, Swintonia glauca and Stemonurus scorpioldes,
in a tropical peat swamp forest. Ecological Research, 21, 759-767.

(5) Kobayashi, S. 2007. Study on the option of land resources management and the empowerment for
local community in the lowland swamp forest in Southeast Asia. Summary Report of Research Results
under the GERF, Ministry of Environment, Japan, 60-72.

(6) /IREET . AR, AME—, BAR, PR —. mhRie], &IAKE 7rHEEd 2008, 2b b
T T O TRIB IS BT B IRBRALIHEI O 7 0 O EHEFEEA T Y 2 Vit R T L T — A 2 MZBET D
e THEAEREROIEH « (RBIC K DIRELR T AL 7 « v — RN OS] REEA KRN RS
HEEFAE THTTERR RIS &, BREEE BRIRBL R B Rt JE iR AL ==, 223-324.

(7) Shigeo Kobayashi, Tetsuya Shimamura. 2010. And resource management option and local society
empowerment for mitigation of global warming prevention in SoutheastAsian peatland. Workshop
Proceedings of Ecology and Management of Peat Swamp Forest in Central Kalimantan. Ninomiya, I., Takase,

K., Limin, S. eds. Matsuyama, 114.

(3) —2 BATVATAOZTET NV KRR : REDD+D7dDE—7 H—FKEHIE 2015] @
ZIRT — & OFRHT
EHREIZ1IE52EL19IOTrY =27 FERIELTWS, E£L-7HEIZ1 9HET, E—7H—FET2
MEEBIZ7TEHETHS, JICARDOEDLY RHE 7027 BRIV BITOLN TS L H T, ZOHEFIEIC
BT e 2y MR B3 H D, ZOFEFIEITIZE A THERPRIN TNV, EOTZHIT,
WNEITF BB DOIEE 2% < &0, 7va7%®k$&%ﬁﬁ@mréﬂfwﬁw(%4—1 ) o T
DREEENR D b DDLEL DFEFIN, H5—ED LN THESXLNTWDEDT, T EIT- 7,
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[Abstract]
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system

The study of subgroup 1 aims to clarify the optimal peatland management to reduce the fire risk and establish the
sustainable livelihood system for the empowerment of the local society. We examined the current peatland utilization,
bioresources utilized in the peatland, and effect of rewetting of the dried peatland. We clarified that the small scale dams
set in drainage canals can effectively increase the groundwater level and contributed to re-wetting of the peatland, which
will contribute to the reduction of fire risk and of carbon emission. We also clarified that the sago palm cultivation for
the starch production is highly sustainable and starch productivity was equivalent to cassava. As the system does not
need high investment and autonomous development by local society is possible, the sago-palm is recommended as the
livelihood system in the rewetted peatland.

Based on these studies, we prepared decision trees for the implementation of the sago-palm system to the peatland.
The results are expected to be suggestive for the policy makers. Based on continuous monitoring of tree
community and water table of peat-swamp and heath forest sin central Kalimantan, prediction
models were developed for better management and restoration of peatland ecosystem. Carbon
emission due to forest degradation and irrigation amounted around 5 ton per year per ha. This
amount was balanced with the supply of dead wood debris by intact forest. High water table level
and maintenance of forest canopy prevent degradation and carbon emission. Sustainable land
management applying native plant species such as Sago palm is proposed. Peat fire detection and
prevention are essential for reducing carbon emission from peat land. Remote census data based
prediction system of peat fire was developed for establishing early-alert system.

The sub theme 3 revealed current usage pattern of natural resources and ecosystem services of peat land
forest by local people in Central Kalimantan and focused on a provisioning service of swiftlet nests and a
supporting service of habitat of the species. This study revealed current situation of swiftlet nest business and
evaluated its economic value. The study also estimated economic value of the supporting service. We
identified barrier of new comer to this business. Especially we revealed high initial cost to build swiftlets

building. We suggested payment for ecosystem services, which can overcome the barrier and which is easy
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to understand its system and make commitment to the system by local people.

The local community incentives for the utilization of the forest ecological resources are essential for REDD+ and
Safeguard. Therefore, we will clarify these local community incentives to REDD+ by understanding the present
utilization of forest ecological resources. I will try to clarify these incentives for rehabilitation of degraded peat swamp
forests and lands where are focal points on REDD+ and Safeguard in Indonesia. The local community receives
incentives from the rehabilitation of forest ecological resources that will allow REDD+ to function effectively and
contribute to global environmental policy. Therefor I will try to clarify the NTFP’s (Non-Timber Forest Products) from
peat swamp forest ecosystems which are using by local community. In this study, I have carried out the local market
survey on NTFP’s from peat swamp forest ecosystems. Therefore, I have carried out to clarify the present projects using
“REDD+ Safeguard Case Studies in 20157, There are several kinds of difficult items such as no indicated results of
these case studies, No indication of budgets and etc. At the present situation, I have got this data and analyzed. In this
time, I have applied the analysis method of Principal Component Analysis. I have concluded by the analysis into three
group. They are (1) Government Leading type (cooperated with local community, non-profitable), (2) Private Leading
type (cooperated with Government, non-profitable), and (3) Private Leading type (profitable). Overall, 19 study cases

were included the most important parameter of the right of indigenous people and region.
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