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Assessment of Forest Fire in East Kalimantan, Indonesia,
Based on Remote Sensing and GIS
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Fig. 1. Monthly rainfall at Bukit Soeharto Education Forest
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10 A) « 378 (19984 1 A~4 A) it T, 2EDOHRKKKBFE LU, BESIROE—
HICHE UK R, v v AR -0 L — v 7R CBERE AR EELRIE LT
ETHIONTVWS, COLEDOHFMAKIC L BMKEREIZM v Fx 72+ TH26F 7F ha,
ZDS5LEAV vy MBI AWKEERW 2T 1 ThaTtd-7 GED, 1998), D4,
BRKK O o T AN LA - 1078, BEGROE_HORESL & bIcER L, 202
B H OB K I BHESIETICKE L, HHY < ¥ v MNLATH 50 7 ha PILEOZbbs
BESC L e EIRE X TV S (Mori, 2000),

LhL, TITEASH TV AHRMIEKER L, HEREEOTHicB W THELNS - &IE
ARBEINLBDICEONTHB D, OIS ESS T RS EOEREEL TV S
DI TREV, 52T ha &V HMRAKEREOL I, RRMO 3, kA, &bk, =
HAE U 7o fppRitisic B 0 2 KA E TN TO B0, TORMICEHA SN 3 BMBROEART
KRB LOEFRBS ETE LUK EKEHRISETATVRVEEZI OGNS, L&A EHE
(1998) iIc &k nid, 1997 FE 10 HETOA Y FR Y 72EOKKERAEH 91 FF ha SHEELTW
%5, £7, FA Y GTZ ® IFFM (Integrated Forest Fires Management) 7’9 ¥ = 7 h 35T > 72
ERS-2 SARICL AHEETIE, BHOHMKKICLVEL Y =~ & VINLHET 520 FF ha -+
WP EEEZF, TO5H 430 Fha A SHDOFMRHIKCTH - 72 & LTV 3 (GOLDAMMER,
2000), TD& ST, 1997~1998 FEDHA ) = v & INICB WO THRA L 12 BT & 5 ERE
DO KERL, [HFR] 2EDIIITERTAMICLD ST EFICRE->TVL B,

DL D BREWEFRMK K D 2EBATRT 51013, [LKEHAORRFERRAS TR ERE Y € —
My FERAEROENICHENSL VY, FD%, BEHABEE DL NOAA AVHRR - &
D KEHSERRIE T 2 A0, FICERENIS (HIREER2CBRTE 3 F v+ v 2ODHVE
BEHAICBOT, ZHEENTETVS (KaNT 5, 2000; Fanc 5, 1998; L1 5, 2000), &
ETIE, NOAA AVHRR B EEZFIFA LAY TS A 65 B VEEY T A5 A4 L OTFMKSERI
B, 754 TNTREFICERE ST 5 Global Fire Monitoring Center (GFMC) 0 k7K ES
ANDES Tt T3, L L, NOAA AVHRR 7 — % 3fBBEHSH 1 km Th 3 725, 4
138 K KU O HEHRIT 1382 T 7\ —74 SIEGERT 5 (2000) 13, BH ) < ¥ ¥ vicBWT ERS-
28SAR 7—% & NOAAAVHRR itk v ohtzd oy b XEw b CKEHIES) F— 52 FhED
¥HILITLD, BBELUEESY A 7RHIOHERBEOTELIT> TV 5, ERS-2 SAR 3E%
BRTEIA 7D~ 70wy Thy, EEREMAOFMAKE=5 ) v rioqdLcEME
v YHTH B, EEUEOBRETT « vy Y v 7 OB X 0 ER(LE W B T OB HE
T4 5 &, HhHTTRES LI EMAO AT RN 2 v it N2 ERON B Z &7 EDRA
BHBLEEZOND, 1, BHTERESN TV AHEHRIKOBERE 2y 7PNF— K2y 7%
EREEEALT B 7cdiTid, FEBRITFAE L e FRARK S & IR 2 4 18 & & DBAIR A & Al
LTELBLEPD B,

TITAIE, ETHE) E- by vy IENAERIMAT 2 & T, 1997 Fh 5 1998 LEich
FTA Y FRYTERA ) = v 5 YNTHRE L MK OWEMIRZ HHICIEET 5 & & big,
BWMERVE-MRY Y VI F =5 hOMER L - B ER P B K ER % GIS FicBun T
DOOHIER 7 — ¥ LA ALY E T &icky, HEBNAZ T TR Fid s T
BOBFHKK DR ERD, BIIOKEELEASC ANEREE LSO LB AKBEOFME, X
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S$BIC B AEAEREREOE=5 Y v 7 ETH I EEHE L
B, ABOEBUIEE L GIS firicid, &8E Microlmages t£® TNT mips ver. 5.8~
6.2 %ﬁﬁﬁ L/ f:o

1. XgMEERT—S

1.1 HESRBOYPE

ABOWENEHE LT, AV KR YTEIY 2 v ¥ YHNOFEBEET /N 7530 5 5 MER Y
<) VS AESEERVICH DB LS TLR Y RETF Y b 20 FEEMK (Bukit Soeharto
Education Forest, I FEEM % 7212 BSEF) X U % 0 F OIS (R34 0°45"~1°15", HEE
116°40" ~117°15", THif&# 24.1 5 ha) Z®E L (K-2), I OFFIRMIE, 1997 F» 5
1998 FEich i TOREHIR & FMAKIC & 0 BRI SRHEERELZ T LHIRTH 5,

F7, ZOWEZEHRHICIE T 4 VIIFEE#ER (Sungai Wain Protection Forest, LU fREEMK
F7-13 SWPF) &5 hTWVW5, SWPF 31934 Fics & 14 FRHic kb, 1983 %FiidM ¥ F X
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Y7 REEHIGIC L DIEE S N/ EE 10,025 ha OEERTH D, WAESE & FELBHENTb
NTVBLEEZONIMIBTH 2, REMRNICIA T V- D)V E Y F—v 3 ViR
BENTHBO, WEDRBICORELTVWE LI THS00% 5, 1996 DS T4 5,000
ha OFEAMDBES LT IDS, 1997~1998 FE D BHEH R « FMASKIT X 0 R#EKRD LS
WKRRIBAD, MR 1,600 ha OEEZIF 72 & ZNTWS (SUKMAJIAYA, 1999), L L
SWPF (3, AN KKE %1 I FERI R D 15 5 THEHI AR R O A IREA R > T\ 38
EAHIERE 75 - TV B,

ICT, THy bRV MEBRRICBIT S, 1997~1998 FEDOHMASEIC & B A WEOBE
HNB, £, 1997 FLIRTOEE L, 1983 FOMMA KM EL TN EH 7 & 54 + 4k
(MRtdies 45 m LLE) ERAF LTV B —HT, KSEBITERT U 7o 5e/ i A 4 ~ ¥ BRAS B LT 2
TR (MEE 20 m) 8¢y F RICIRIEL TV B &0 S HAIREET & - 2, 1997 ~1998 FE DT
MKKD S B, BEGRE BN UHHRAK T, B b I EEDEMEETR O AR 2
R EEF D, HERNOSAKICE T 3 KKEEIHBI/NS WO TH - 12, Bsis
BIHNTEC > HFHRAK TR, 2H 25825 3 8 3 HOM 1 BRIO &\ 2 Ici@B ko L EE
BE5 T dH 547 2,500 ha BIBICHIZ KA - 12, = OEHIE 2 B0 EEDE I E S - /-
TLEBOMRICAMYINEE ICERSN TV, HIBRKEHEKOEBEORABEXRLL, /)
FEARZDFUICE  ORERDHSE L 72 (S, 1998),

RIS, HIRAKIT & B KK IR O A O KEDMRA R & 3 L EMb T 5720, —REEOHIE
KICE D RERT EFMOM EIMHBMAR &b T Lm0, WYUK TLELED Nt
EOMIRD aJBIISRZ R ETLE S &, MIBKE—BHIBLL 7, L L, @EMNICH 2R
MEﬁ%uékLtmikm%éuﬁiéaaa<MﬁEﬁE&Lfmz%ftoEﬁ%ﬁ%z
HMoOBEKKOHIRT, EERPNITE 1T BB RIED 10 BH i © 60 AFRLL Ficishn L 7-
CEBEXNTVS (EERT, 1998),

SHTE» S 4 AEEICE, ZhETOAKITLD 1983 FELLRDOHNI AL EHKAEN, X5z
ZHOMUETELE « KL L 1o 70, BN ORI 3F 7 20D B L 12, 2 ORI
PNCHRBECIRIE TS L 10Tk » TO o KFEDSIRZ R85 0, /NI K TR = L 48 0B L TR L
foo ZEZEEKEWEEZFLRBRTE, BEAEOMERPBZRETLE VKD SO
BRI EAEHETLE S, Fh, TOEXOHTMISKICL D, HEEKHNOEE A THILIZ
BRIV HEEZT EMES TV BER, 1998), T X 3 IcilEH I3, KKtk y
Frio an IS U, S SICZ ORI HRBE RIE O KA A TE B & - - EIBERINE 1 K
SN, 4 ARENCE & F - BRSBINS N 5 F THRRAKEMSZLITHZ B 2 & idinh -
2o

1.2 IRHhEEE

B A 3 1998 4F 12 AB LU 1999 4E 9 BICiT » f2o HITERI & & &40 U SRR L 72 G R Hi
By ik, REMGIHEEIREDO R4~ A 10 SBEL, zohTloh-HEN
A TEEARESHISIC O W T, BHIOWK B L VEERIOBE, 7 U8 2ok 2 BEEE,
GPS (Magellan GPS315) i< & & (I BIFMOIIE %217 - 72, FHEHS I BV CHITERS &
OBEER <y 7 Eic 7oy b UTHRERE T 1, $72, KORMKE CEEAEET CEocx
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AlEEEFIAL T, OB LD, # £1 FHVE—bervvrE—y—8&
ez, HHES I AN L—= 7 Table 1. List of satellite remote sensing
297 E LT LA i

£ v B B8 H
IL.3 EFRF—% Landsat TM 1997 4 H 13 B

3.1 HBUE—bEVIVTF—% e

IR OBITICERH LR s -t v v
77F—4% (LIFRS F—#) 13, F1IRnT &

1997 84 3H
1998 F 1 H 26 H
1998 £ 2 A 11 H
1998 £3 H 315

iz 5o Landsatb TM F—4#8XU3 JERS-1 OPS VNIR
B$#i0 JERS-1 OPS VNIR #¥— ¥ HHHT 8 (path 91-row 301/302)

1996 £ 9 A 27 5
1997 8 H 1H
1998 6 H 5H

HAHO#E RS ¥ — ¥ TH 5, TM 77— 7 131]
W o thfgigRabie Bz 6 -~ v &, BgRak

B-3(1) WVE—-FErvrrHE
e b TM (1997/4/13), A F: TM (1997/8/3)
il TM (1998/1/26), £ F: TM (1998/2/11)

Fig. 3(1). Satellite remote sensing image
upper left: TM (1997/4/13), lower left: TM (1997/8/3),
upper right: TM (1998/1/26), lower right: TM (1998/2/11)




(-32) VE-—bEr¥yIHEE
ZE: TM (1998/3/31), Z£ F: OPS (1996/9/27)
#HL: OPS (1997/8/1), & F: OPS (1898/6/5)

Fig. 3(2). Satellite remote sensing image
upper left: TM (1998/3/31), lower left: OPS (1996/9/27),
upper right: OPS (1997/8/1), lower right: OPS (1998/6/5)

E¥8ic 1 vy FAE S ERMEER 30 m, OPS VNIR 7 — % 2 a[#ih & EHFAEESC 3
Ny FEFBBH FIHEER 18X24m D€ v HTH B, K31, #HLLAEERS F—JEZE
KT

INSDHE RS ¥ — 7 ARUSHIAIRICE~<THTICHWS C & T, REZE  HRCUCX
AREOELIRNAERFCHET 2 C &0l 85, KERIEO RS 7— ¥ O] o
WTRE- k&b TRl

KT, Iho 8IEHIcHESN-ERS F—7D5 5, 19978 H 1 HicHF2 hf:
JERS-1 OPS VNIR 7 — % 2% < 7H#lo#E RS F— y £HWT, BEGRE  fFRRc 22
WAL KRR 2R TET 5 -0 OR2T5> T & & L 19974E 8 A L HEEEO OPS
VNIR 7 — # 3B 27T 13- &4, Landsat-5 TM ¥— % & JERS-1 OPS VNIR -5 ®
Frl)TL—va v (BIE) OfblicfHunis,

T/, HHEOERRARET 2120, M~ 2 L3 cHFHoERELL2 DOFERS
F— s EHAGDE LT LT, HERLERIR T 57200 6 HIRIAEGE Lo T T#EE LR
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#-2 BHEAEZUERIC B U 5 R LR

Table 2. Vegetation condition of each change period

A2 LR WE - PIRERT -4 A DRI

1 1996,/09/27 OPS—1997/04/13 TM  E# DR

1997/04/13 TM—1997/08/03 TM  EW¥EHBFE T 5 BEAOHEAIRT
1997/08/03 TM—1998/01/26 TM  RERE—LIc & 2 kL1t

1998/01/26 TM—>1998/02/11 TM  EHETIRE"HHOVIHEM <1 2 EZE(L
1998/02/11 TM—1998/03/31 TM  RHEFIE - F M OBIREIC 81 2 EZ(L
1998/03/31 TM—1998/06/05 OPS R 5K FeH: 1% D HEAE[EI1E BX

DO W N

WA THAEZILIE] ST &icd 5,

KT, IO OREAEZ AR AT RMlic B 0 B HEAZ LRI 2 R 7 ) OB BEAL &
LTEZ, ThZhoEZ B 2HEDCELERD 2 T itk » T, FERFINS AR
1795 T & ET 5, BMERRIC BT 2R OEEZ(LRIIR, £21RTEYTDH
%,

1997 2 6 H~10 Hic B 2FMAK I, AR 2 25 3 Db 0WIKIKEEL TV S, &
7z, 1998 £ 1 H~4 it B 2 KBRS HFMAK S, AR 4 B0 TREL T, AR
{LHARE 5 D58 % £ THiv 1o,

BEEF— 513, HEDS (1996) It X2 ARKMIEETo 7o £72, 19978 H3IHATM ¥— %
DNV K 2~4 BLV1997H 8 A1 HOPSVNIR ¥— 4 DN K 1~31c>0WT, BEEEHSD
ADTF— 5 EFH-T, ZNEFRHEPZFICED VNIR F— 5 DF v ) T L — v a V&[T T2, Bfa]
MELE2WVWTI}, =7 VR MRA2N— (G itk Es7 2044 X30m & LTITL,
UTM BERICER L7 VNIR F— 212V T hEREICE 7 2094 X% 30m & L7,

50, ZUMBEEOEEL R IZEBLUEICOVWTIE, 7 72508, MMt sas£
G774y ) vy FTHBEICED, ZhZ OO F— 5 TEiIc< R 7 2EK L 7. SO T
SREEEE ENRMOERSEICHT 2E%2 DT Wit EEROEEEIS) 1 33% 05 84%
Ly, BHIC L > TRE-TVWEY, EOREIMEROREICLIS TS vFARKEI > TL
2 ENGE Lo QWAL OMBITICN 72 » T, HEEKROE~ 27 2Hh, M
FORZATORHADOHEWERE LT,

.32 HEPER>—4
N EHIRIC B F 2574 V9 ML E N GIS F— I BAFTER L >DT, KATII,
GIS fBIFICH VA O OHIFEEH L 1 v &2, XF ¢+ FICL D F 1 Py F— 9L L HERZED
TN — 2 OISR, ST 2 HFEL, BEF— v 2 THENET 2 HEICK DR L7, &L
AVYIFIRSF—SEELE7 ® VYA XDSRAIF—5ITE BT, B8, TITHEBALEL:
50,000 #EXIZ 1991 FICIER S NIz bDTH B, T D10, BIEPLEEBEIT>VTIE, 1998
RS THIKER I S L DR TV B D EEZ SN B0, OERBE SN Eh /2D
IR A (EH L 7o

EEHF-4

T4 4 KOMER 1:50,000 HFEKICE Fh 32 EEHLBEHEUIRIC L O ~7 7{bL, ZDOESHF
Ry F-FIBHT -5 E L TESEEXSA %, TINELLDITEOSOESENEL,
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DEM (Digital Elevation Model: #{EfZ5€ 7)) 1Bk L 720 KI-4(1) 2, fERX L 72 DEM [Hif%
A2FT,

s RHEER L A ¥ SR - KRLA ¥

D DEM 7 — 4 2HWT, &7 ok 28EER = £ RIEER L 1 v &, FkER
K& & & U » KBV A v 2R L 72,

AeeTld, FlHEER 16 RO A [HHRIH - B ICBId 2 FFE/1 05 Wit ], 15 B
P botigse TR « BRI T 2R ORI ] & L TXS L (ELHERAL,
1992), HEE#RF - L4 5 &Lz, L L, KGOMFEENRIMIIIESOSKENRDE
1572 oI HIAZ W icw, FHEGER 15 BERREO 1IN 97.6% & KDALY L, 22T, &
HER 15 ERFOMIEZ, & 51285 0~99m, 100~199m, 200 m Pl EE WS 3 HDiES 2
FARKRDTHIET, THEAELOBDY DEAEVWEL DM CIEETE LS C L, K-
42) 1T, TR L RIEEM VA Y 2K,

R - KR LA v, EGRHCBVT, THRRORRE S % BV 1 v, aa%
(IKFLA Y] ELTERLIESDTH %, IR TR O BRI 217 - 7B, +
HIFER DO BH T IT BV TR K DR IED S ez W D bR T 5 T & TE /1, &
HEIR DALY TR HOIKRDERADBRIFIE f23, RARERSY & HEE U TR OMRIRER S 35005 L
WL, KKEOWENDIL 185 LRSI G, ZOWAIEIEET 272010, KiFo GIS ##fic
O AHEETER 7 — 7 & LT - KB LA Y ERA L,

BERR « KB LA ¥ OMERRICIE, BAERD» SFHESh 2 RBERELMBETHE TSI LIk
D, ZOIHOBERRS (BEKRE=0), Bin (RERE=40) EzhlNcndll, mi2E
EREEBLUKREE Uie B-403) 12, & TERLZAEE - KBLA Y2,

s BRTRITENE Ny 7 7 LA Y

1:50,000 HEKICE & 1 2 BT OHTR E D EEKE S, —MuERK T & 0sEfE fIEM L 0
~7 g{bL, BN ¥ LBRERRINY ¥ E2FEET S LT, AOAETETEIEE AR AR
BB~ ¥ 2ERR L 120 £ LT 2 OAEITEIE D 5 OFE#E 0~100 m, 101~250 m, 251~500 m
501~1,000m &W5 4FEED Ny 7 7 FES T, K-44) i, TITERLE [HETEHE
Ny 7] L4V EEDT,

s TEy b ANV NEEK e 74 VIEERLA Y

TSN E REMRE, BIROED, TNENLS TV VY REEALA VY F RV THERICE - TE
HEnTwaiETtd s, LorL, MEOHEAEE « BRI EL S, gl ki, £
ERORAESTE « (REIHENTbA TV S EELoNEDICH L, EEKTREBEERICX 3
EESHEOBEM I EDRERTIC R S, RAEE - FES T EBOVABVIRI TS 5,

HEEMROEME 7+ v 200 FEEARIK, RERE T A IR B 1 2 BRI s &
b LT, TNTNOHMBROMEEE 7+ V51 XFTHEICE > TEKR LI, ik, ThoDE
KETFEEZPLIE—ORITH » fc/cdd, SRIER L 72 FRIBIE ERESEE S & CREROER %
T LD TRV, B-4(5) 1, T TIEKL 7 BSEF « SWPF L 1 v 2%,

o TR X K

AT, GISHEITICHWS/WIT, BHERS F—s %&b &L T, 199843 HERICKEIT 5
TFFEXg Mo 1 BRI 2 R T T HIEX 2RI Z R L 72 1998 4E 3 A & W 5 BRiiE, K



JE— bty EGISE#FBLEZA Y F2VYTHEAY =¥ ¥ YHREK Ko EFFR 25

™ bt il -
[-4(1) DEM [if% -42) FHEEFHL 1+
Fig. 4(1). DEM data Fig. 4(2). Slope angle layer image

B-4(3) BERR - KRLA Y BI-4(4) HFEfTEE T2 LAY
Fig. 4(4). Human activity area buffer iome

Fig. 4(3). Ridge-basin layer image
layer image

[¥-4(5) Bukit Soeharto fEE ¥k « Wain JI|{f:# X-5 it EIKH
L A Fig. 5. Land cover classificaiion image

Fig. 4(5). Bukit Soeharto Education Forest
and Sungai Wain Protection Forest
layer image
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KRIT L BIEEWEPR S LD - 1Bl TH 2, % ORIEREBERO THIBERLE NS 2 &
T, 1998 4 3 H DMK & THI B M & OBMRZIES T L SAlREL 75 B,

THIEBX AR E(ER T 2 e IcAWAEERS ¥ — %13, 19984 1 A 26 AB L2 A 11
HICHEINIZTM F— 9 Th b, TIN50 TM 7 — 7 3BOESHDLE L, @5 — 4 H
SEIT 2N TEIBEERDERE LADLE B ET, HFIAEMIcE T 3 EHO 95.7% %
AN—FT B EBTELI,

9, WT - 2 ICBWTRARIC X 2 XA ETV, TFESRME FROEH, Shit
RE 10 DTHIEEICX S Lic, HETHBATE ML —=v 7)) TOEEICIE, WEEDZ S
29 SHRERB L OBEHMAERERAESE L L, 20K, M7r— 420K T, vr+EEox
NIAT A XDDIEH» 572 1998 1 H 26 HEUED TM 7 — ¥ OMERERA B b ICHL, &
SIZCDFT =y TENPP > TBOHERTEL - ZBEREES% 19984 2 A 11 HEED TM
T— 5 DHERERICE > THIZE L TV o 7o, K-512, T2 TIER L 72 T HIBX X% F 4,

. ® v /5 &

L.l HEBEVE—-IMEVIVIF—SERVEET(LHE

CITR, REZECHRMAKICL ZEEOWERAETIET 2201, BERS -5 %H
WIcHEAZA AR 6 BRI 351 3 T GREASRID oZ bimdiFiksRd, HERS ¥ — %
ZROIEAEOEMETEE LT}, EXEAIER (Normalized Difference Vegetation
Index: NDVI) O£ 3 X OE(L~7 b VEEHrE: (CVA: Change Vector Analysis) 285 L 72
(TsuyUKl, 1998; YAMAGUCHI 5, 1999; (LIT15, 2000) 45, TM ¥ — % & BRI ES SR h o~
Y PB4 TRV VNIR 7— 4 EHT AR/ TREZELRA L,

NDVI i3, JEEECHIBRERERR &0 o DEB T — 4 H» 5 7 o — U iED SRR %
BIET 27D DREERIED D LD TH 0, FEE & IEEOHIEN D 572 2 HIFEY % &  BRI4 3
LEDS, BEF— 5 OB THBEICHEHINTV S, %O IEAEDNESEEETHE L TV
BLan, YDA A< RABEFERWICBEKRLTVWEESNhS (HRYE—bEvy v v 7T
2L 1993 HARY £— b+ v ¥ v 7HIEL, 1997), NDVI it

NDVI=(NIR - VIS)/(NIR+VIS), —1<NDVI=1

NIR: dIFRASEEOEAIE, VIS aJfEEBOBANE (0% T % 3158 BFRENE
KEDEHESI NS, REREERITIT > TV A4 R AR L 0 bERAEEER T O+
s R§IF 50T, NDVIESEI NI, WAENLVBCEEL TV I EERT,

T™ 7 — 475 NDVI 284 38413, NIRIc/S> F 4, VISic-Nv K3A2HWL, OPS
VNIR 7= % Tlid, TM 7 — & LIERIESHIE L TWB /vy F 48R L, NIR /Y F 3, VIS i
NY R 2BV, i, TITENDVIAZEHKE L TR 7290ic FX%E 100 2L 72 E4 H 0
720

MAZHM 2T 2 B OBE RS F— 2 KBVT, ZOKF— I h 5 £ 2 H NDVI EE
ZPERk L, HAE O NDVIfED SR D NDVIfEA5(K T & TNDVIEOES A2 &2, 2D &
K& - T, ZOEAZHARICE ) 2EAEBOHBANETE T 5 2 EEREL 8D, S 5ICZ 0
AR B 1 R A EBINCR T BEE T — 4 (NDVI ZES) 2F2C&mT
&5, T CTERE Nz NDVI ZE/RICEB W THADHEES S At 5 7201 id, BEOZE(L
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LIZLOER A RT - OOREEZET T L Vo AiTId, RHFAERERE L NDVI ZE/E,
TM B OHGEREEEMNICBS LEbE s &icky, BEs LTNDVIZE —40 2HEEE
(L& IR DR EBEBEE Lz, D% D, 2D NDVI ZEBOEH 40 L EBD 31
X, 2O v VTHEZIIEI 57&T 35D TH S, NDVI OZEMN 40 & 5 {Eid, HEE
bt 2175 EcREBHMAREMETH Y, BEMICEZoBIcB T 2HEE A« TEORT
2E1) OFNLILSEEGE « BRI > THIEL TOWBIRELZZI SNEETH 5, FH
MASICBAL TlE, TRREASTNTHEL T ERREEEZI BV MDD, ZOIRE
SFMACKIC X A ERIIERTH 2 & L THEHERRETH 2 & L,

IIL2 GIS %R F=f@T

BERS ¥— 7t X 0k S cERROZ LIS R % GIS L THIEERL 1 ¥ LA
BbEBA—N—LAFEEAVSEIET, XX FHHEESME « THFIRSGSEAOHEIR
T RIETEEBAWRIET 5 2 EAHREE 105, COFEEZFIFALT, 1997~1998 FicHAEL -
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Fig. 16(2). Human activity area buffer zone and ratio of vegetation change area in grassland of
BSEF
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Fig. 16(3). Human activity area buffer zone and ratio of vegetation change area in grassland of
SWPF
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Fig. 16(4). Land cover class and ratio of vegetation change area within 1 km of human activity
buffer zone in BSEF and SWPF
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Summary

It is difficult to assess and get general view of large scale forest fire with ground survey
alone. Satellite remote sensing technique which enables monitoring over a large area multi-
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temporally, was employed to map the extent of the large scale forest fire occurred in East
Kalimantan Province, Indonesia, between mid 1997 and early 1998. GIS technique was
then used to assess the damage caused by the fire. According to the report of Indonesian
Government, this fire damaged more than 520,000 ha of forest in the Province. Southern
part of Samarinda, the capital city of East Kalimantan Province, was selected as a study
site. The study site covers 241,000 ha, including Bukit Soeharto Education Forest (BSEF)
and Sungai Wain Protection Forest (SWPF). Although BSEF and SWPF are both protec-
tion forests, they have different degree of protection level and different types of vegetation
management.

Normalized Difference Vegetation Index (NDVI) differentiation analysis method was
employed to map vegetation cover changes caused by the forest fire, using 5 scenes of
Landsat TM data (acquired on 1997/4/13, 1997/8/3, 1998/1/26, 1998/2/11, and 1998/3/
31) and 3 scenes of JERS-1 OPS VNIR data (acquired on 1996/9/27, 1997/8/1, and 1998/
6/5). From this satellite remote sensing data analysis, 26.8% of land area in the study area
showed vegetation decrease from February to March 1998, which probably caused by the
forest fire, while 11.8% showed vegetation increase from March to June 1998 by regenera-
tion of vegetation after the forest fire.

A GIS database of this study area was newly constructed to find out the relationship
between human activities and forest loss due to the fire using overlay method. The
database comprises spatial data such as 1) slope model, 2) basin/ridge model, 3) buffer zones
representing human activity area, 4) boundary of the BSEF and SWPF, and 5) land cover
map of the study area before the forest fire obtained from RS data classification. By
overlaying vegetation cover change layers with other GIS layers, it was possible to assess
degree of the forest fire damage in relation to human impact and vegetation management
condition. They suggest that the vegetation change of the study site caused by the forest
fire have strong relation to the conditions of vegetation management, distance from human
activity zones, and terrain condition. The results of this study will help forest fire hazard
map to be more accurate.

Key words: forest fire, remote sensing, GIS, NDVI, protection forest



Abstract

Study on the Nut Fall Fluctuation of Japanese Beech
(Fagus japonica Maxim.) and Siebold’s Beech
(F. crenata Blume) for 17 Years in a Natural Beech
Forest in the Chichibu Mountains, Central Japan

Mikio Kaj1, Haruo SAWADA, Yuji IcarRasHI, Hajime KaBAYA and Toshio N1TAMI

To investigate the long-term fluctuation of the seed production of beech species, the
amounts of fallen nuts of Japanese beech and Siebol’s beech were surveyed in sample plots
of a natural beech forest in the Chichibu Mountains, for 17 years. The probability when
mast year of both beech species synchronize was estimated about once in 2.3-3 times of the
mast year. The ratio of insect-damaged nuts to total fallen nut of Japanese beech was
significantly smaller than that of Siebold’s beech. Pseudopammene fagivora was one of the
most important nut predators for both Siebold’s and Japanese beech.

Assessment of Forest Fire in East Kalimantan,
Indonesia, Based on Remote Sensing and GIS

Tsunashi YaMmacucHi and Satoshi TSUYUKI

Satellite remote sensing and GIS were employed to assess the extent and damage of the
large scale forest fire occurred in East Kalimantan Province, Indonesia, from 1997 to 1998,
southern part of the Province was selected as the study site. From NDVI analysis using
Landsat TM and JERS-1 OPS, 26.8% in the study area showed vegetation decrease during
the fire, while 11.8% showed vegetation increase after the fire. By GIS analysis, the
vegetation change caused by the fire was found to have strong relation to the conditions of
vegetation management, distance from human activity zones, and terrain condition.



