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[1) BREEH)

1.1, YRR MG AZRERPS

CORREBPITIE. BEOHET —2DBELZFRL TOBIRADERTHB[KIWEILBH -
BRACESOTHRRLIL, CVHYHARAT (A - At TlE SWRABNICEL ICHBRBRE2BHCE
Y TEZSRENRBALYORBSIURARRET I, &, XRBSFHARSE (81) T
&, HEIBHRE, BEVATREOBAT 2B I<HART - YDOXTHEFEZORKSE, HeEmE
O ISVaSION: 53 12151 kot Y Al

.11, 2T 3 EHRRRT—AE2BVIHYIVAVBICBIBBEMAKART VY v WDFED
(MAREXR, AMREB, Dodi Sudiana)
AVERIPDAIIVAVEICDOVT, FHMRERT Y v VEFEMIT S 7 NVTY LERBE -
SHBLT-o ¥ORBG, RKBRNKL—T VTV RF L (US-NFDRS) QOOIBMETIVCY Y, Ef
{ERBLEIEX (NDVI) , BLUERRT —2THd, 1V RERIPILBFIAB/METIVIVT I,
1353255685480y FOREBHEBT -2ty FHSBWC, &1, NDVIT—42(3, £ik4
3w ENOAAAVHRRT—Aat v MILUVBHBLIZ, 1981FEH D193 FF TOBREZANKRT
e AV TYORX (FPYDRICE ED, COBOERBOAMREERRELERUIZETD, FPIAXR
BRIEFERAKOR Y,y BEIDSERT B ENRRENIC, EHIC, FRIDEEY YT &, Total Ozone
Mapping Spectrometer (TOMS)YDI 70OV - AV FvH 2Dy T EDBICLWVERNHD &b
KEEnic,

1.1.2. I2T—HOXRWIEE TP OV IVIERODY
(AHRER, MAEXR, EMITELE, SBHEN, FEER
WMET—2FHEARDHD S EDP I RIRFAB)EAETBIOT, AKDEBHEITOSNG
Ve CNERUBRKDHIARBETHSD, KAHBEDNBATOE, BEICHKFZNEEONMELT
AKRPOI7OV/INVDONHERBDENTED, CORBTIEIFEAEE DD ELT260kmX60km®D
fEDLandsats TMT—2%&R/REL, KAMEET>IC. BFGEI— FeSEBLT. BETHA
LISHEBONICHT3MREZ VN F(p)E I POVIVORSFNE S (1) DBFRERDD, —A.
CEReSICRHEBL I YV 7 x FX—R(C&Y, FI2REBRKOXENES 1p52RDBD, T—HLEICLK
UL TIDEARETNEEPINEFDOI Y THIMERTES, COLTHBIAKME (KBEEH
IE) PILXEYYZIZBTOT, BT 4D 5XFNEEONHE (tvvY) 2R THE—F
DIHBRENZCEDD, KRHEFENELSBOTOBRCENRIETED, —H. HEDIN
YV EF-ABIUERBEEEIT (NDVI) #BAL, TM4 -5 -7V F, @1 -2 -3 -4V FOF
— S EPEDELNE QoA LTEBIeo v T %2EIl, ¥hENT1ov TR, E<ICRED
ARG, BUHPRO T IV TIRBBIENTEL. COFEICKY, ERMTEDTIVI.R, T™
DN F1-allicOWL TBEIT B CEHNTELL, COMBRBRIE, SB JUEEMOEO IV
pEonnE, I70VIMERES5ASBEOFIMART 1 v ITHMEONB & ARKT B,

1.1.3. XZNFEC LD ANMBREADAELZDSZELOHAR

(MARIEXR, AHMREA. HmE REER, T B8R

ATBRDBEREL T, BXRE(LEMNO, NO273 ), WBEBEM(SO2), BHNFRME (SPM)
ENEAELTRABATHY, &<, DHIBEOBBMHTIEANO2, SPMOSTRINER THD, COMRE
TIIWBEIAEDBBRERICSVOT, RAY FRAFTELIRATOE B THL WFEEIRERL, &
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P ERIELIC. R4V MAETREEBRRICAL TOAMEEMRHIEL, I DORIEBAXFEFESHD
RORKRSANKESE, RRBOBHNEABEL TREENZIRREBELHBELIC. IFRTR%8
CHRESORIFERICBICU—Y—BRIMBRETILDICT4—ENvOEDT, LY —ERAR
SILTEREBELHOLSFEEBRL., 15 mBFOXBEL—Y —%£KXR PLFL 2 E2RER
RLFEEL TBXI0TDOXAFRNESEBRBLIC, COBR%E4.20, mDCO2DBEICHEITS &, &
IMRUERRRII8ppbE BB, o, LERAIEETE, MZERBATHN . SHIC1QDFE T0.5ms<UTL T
WBIEICBBL, BRBECCDEFZREBETEINASES A EOE, 5.5kmDKBT/VILRE)
EOXREBOIIENHKFRIRD K (DOAS) EZABLT2.5DDOHMATB T1ppbONO2ERIET S
ENTELL, AEBHIU¥DOERRLE, AEAXBTOMEBUABDAEBR EELRO—HMERT
W3, 1o, CCODLEVRAIEREREBAZFAL T, RROBRRE B IR OHESPMBOBEHTEET
HBDEREIHLUIC, B/ AN R EFAY 5 BB DOASTAIEMD TOFAETHY, DOAST
SPMERAIELICHIEMDT THD. B - RBGIZATLELT, ARAMOBOR—-ETIEIRTF
LELTORENBIENS,

1.1.4. GMS-5IC & DR TOHBOMT SRS (¥H)

(BHRE, BB 8 (1), P& F 2) , HEBER 3) , PREE 1))

(1) HERHRERE, Q) FEMZHRMHEEE - XA ERAR Y2~ 3) &%
WP, (4) FWARISH
HRERPED, - FERRBXRDOWXBRFIARNAR L 22—, I RPARMH
CMS-5(C &2 TR - RMRH SHXBEOHBRUPARDEE X HTDPTH D, 1996FN I URRLEL ,
FEMIC2000F & TIFITRTLIC. WEBICEH> TRRALTH Y, FLEIZRRBINOBRMET>T
Wd, FIo, i EBREORBICKIBEBETH%E #HEL TOLSH, T2, EFEERH OMBL ICHSFER
HEOLEBIMEE R P a2 LNRBE, BRET —IATHI3[RT—2088Em XV RT L, END
X—ADREPIVI) LB ASZFERT LI, LHL, ¥*DECMS-5OREEDRLE T,
MTSATOEMILE TY R T LALEDBBDAFORREL > TS,

1.1.5. Tk BHBOMAESDOUICLBIBENS A—L2HTEICEAT DA%

(BHNR#, t@MEh (1) , FEBH ) )

(1) FEARFEXFRBRUFHRH

N OO0OBRBHHI LB BXRBOSHERTEF ELEIUL, COBMHRWE7NVITI X LhxThEE
1oo CHUZ, Tipping curvel I KD —ORIEC EDOBMRELTOHRTEREBEOSHE/LARD
&, CORERFLBSRIDEKE - KBRLKBERTEISDMBPNIYILDDEH>TLS, TN
(FRERDregressionEIC L DEKE - KRB (TURRKE) OHEERGY, 100g/m2i2EDOLED
BOBDBREDBRELXABICHABIBD LN TEZ /MO DHS,
BAREEEEPOCRESNICAPEX-E3 (2003, 3—4 ; TEXEE PEREFRARBEI AT LM
REVH2—HRB) TR, SKYNET BRQD—DTHIBERBOT—XEAVTHRAET 12, ¥D
BR, KEOXFNHE, BHRREELINETHEENTEI.EOHBARICAS L EREN,
¥DBEMWEDTRENTI,

1.1.6. EZIVICHFBXRIBERETIPOVIVOBHERAE
(BHIRME, Nas-Urt Tugjsuren (1) , RUUESL, BB 8 (2) , B8, RB)IE 3) )
(1) EXTUHEBRRAS, Q) HERHREEE ) FREXFEPE
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EVINVHEBRRRBEOEHRZRBECET E, TVINVETORIREOBARREZTH>TH
B, N, ®ERD SEKL TOBSKYNETERISOMandalgobi TOERCNA, RIS KT SBRN
FZUEL DDBB D5 N— FIVTIRTORRZ BEDRRT -2 D SHEL L SETH LD THS,
BOGEMANSEY INVHBERMAF TIIPAR KERBURFAR) OBRAET>THY, COBEFEHMK
HEFBLTI7ZOVILOREZNZBET S, COMATRIKEIDFEBINELS, ABXOBRE
FFFIPOVICREEND . PRBIFOBR, 0FERMOHLSEHRMERURLBH S - <
UI70OVIBMEXRBICHS C LM RENI,

&1c. 2002F8A(17 D 1cMandalgobilC#H T B EPTA TR T INABHL S XY PIIH T T
RELICHREMAKICLZD ERONBSEFZBAL TOS FEERS) - Sky/Sun radiometerll&k >
TIPOVIDOAEZNEES PHENHHBEONEBHIc, RICEBHRILICBHRBAH LT, €COK
SR % RO VEBRRG EDMDXZHRELEASHMILTVSB LTS THS,

1.1.7. SKYNETH ERIFRABOBHEH & ERER ()

(BNR#, BB 8 (1), P88RE (2) )

(1) HEHKHEREME. Q) RRAFRKEVRTLRE L 42—
B - I70VNIERFOBEEADPRRICEDIDIIBDL>TOVSDD, GEFAEH LBRCHG
BRICE-TEHRE(CHOSMITIICHIC, SKINETEINSWRBERPIYPICERL TWD,
chid, FEXRRBYE-MEVIVIRREVE—, BRAFEBIRATLAPRELU A —%%D
DELUTRNATME, RRESBHL THR - FBELTLBEDTHS,
ChBDOT—A2HSIPOVIVRUEBRNE SN, SHEMBRONET - 45288935 &(1C
SUE - IP0OVIVORGIEHIR, WNESH BHNER) , ERERR (TPOVNW) BEDKES
N3, APEX-E1, E2, E3DBABEBEICHSTEHREBALZBL TR2LOHFLODBEIFOSNDIZ &I
=L;1{ 0y

BHEETOUS ATREESNICT—2E, D1 7%2BLCTRRALTHY, BRHIARBILEC
U THBHI IS RRTH S,

1.2, HIRRIBIERARAAEATUBRPT

1. 2. 1. RRORERUBRBIERBEORE

(ER[RR, BAEW, Mh ®, "HBM)
WEBRLICEBERIFTRBARDBINORRELZRAT SO, BEOKBHRARRICE
BRRERTILEA SNIBFRR, WROFTAEE BICHRERE BLRASSDAZORRLGSE
BRREBEORAARETOENETHLERGRATHS, ERRTRORWE(CH 158 L8NS
(FERBFERMARP - REGRB) ECNERBLILODI-TS1F71ICLBRR. PFOIR

ORRHC L 3H LRADERERAZXREL, RIGHAT— 2D EBL TRROKEARE, BLA
EBERAEORRS EORBEDRAEHAM .

1.2.2. BEXAO0B LY — (SSMI, SCAT) T—X DRI

(ERBE, $oKkEWR, KBS, B5H W)

BETOREH ARIDRMETDILODT— 2L TBLADHERKRIR THD, ¥ZTAT
WEEVAVO0ORHELTICLIBBRT — R(EERS-1/SCAT)B KU, BEYIVOBRRFITT—2
(DMSP/SSMI) D58 5N3BLERRBEART/I1ORY FMILDBLAR. RO@GEOHEBR%ETTL,
HMBWAT—2OXRMBY, WUMECDODOTRIIET 1,
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1.2.3. EAEFICHTEIAK[—BFBREHARZOHR

(ERREB, XEES B &3

JO—NVBHREBECB TEIRBHARIOKIMO D (C, DMSP/SSMI, EERS/SCAT,
NOAA/AVHRR, EDH @[T —2HSROICAR, BEBOKIOEEXAL, BEORET INE
ET) (Liss, Slater: 1974) D S#EET o1, COBRER(Z, BAONTY VY, SROBHILL%
BRUICERBARRIETVICOLTREIETT > 1o BICHEEAZBLICET VD SRELICBR.
BHECI14DBREREL—HLTOBREBHIIH > 1,

1.2.4. BZEOQOII—HA1F+Iv o ROHR

(ERBRE, X8HE, = 2

MIKRIBRBIC A TOREE TIREHHE PF BOMRERIBRBEOREAENEBENTLS, H5(C
RSP RERER EDE DB HABNAMAZETOBRBILICH S KEBFRERERIACRRL BTN
EB SR OVORAD—DTHSD, * T, xHAREF, XEL2RABAICHHN. 1) ALHENOAA/
AVHRRODZK B S 1 & SEASTAR/SeaWifsDiERR') T— bV IV FICLDBERBOBY TSV o Y
BHERBICDVTHENTD. QFRBE—LERTTINEZRVTHEZBICRTDHIBOKERRE%
10, FERATHSBRE10ERORBEAT — 5 LEICETVOFBRUETIVERD SHERE
N3[AK/UDOTHRERETD, MBAICLGD, SEF, BREONOAA/AVHRROKER DI HD
BREHD1 ER & SeaWifsDRIFIAN —BBOD T — X DR A1T8 512,

1.25. BRYUE—- bV IVICLZIENT S0 LU RORIA

(E/RER, ZBMB, XBFSE 1B 83
BRYUE-LEVIVIE, BRERBOLOO0 D4 VB WISV HFVB) #AETD. BA.
RIFTEERBRY T— VIS8R, ADEOS/OCTS, SEASTAR/SeaWifsD2BENEN T H D,
COEAR, BXNCBXOXKERROBRELGD ERLEROREDH ST, HIKRIROBEICH
(35CO2HADEBRDBEREG Y, BDORE - REDBRBLICKLBBEBROBRIILE D, SEE

(&, SeaWifsOUNW3IDERERAL, BXROBOERAERDBEE0Y —NETE >,

1.2.6. F94HBHAR

(Lr52—18Y4%E  EREE. Bd #, EBHB)

1) BIREB XX BEFRBEE[REMCRYT 5 BRABHZ
(BRFEUCHITEIAR - BFREHARNZOEA)

AR | BULAX - MEZEARBIRSE OKEFRT)

2) BIREB : AVHRRT—RIC LB P YPHEICH T3 X DB BN HEDERS
FHHEE  SAEX - RREJX (BPHREBEEHRT)

3) REB | ATHEMODISOZ V') X LBRHR

FHE  BP ¥ TERRERPBED

1.2.7. 1CS B4 1BHRBSI (Bi-directional Structure Index) (CE3T 3 THZR

(X268, BRET)
ERAOSNTEICNDVIEO—MNCBLEBRGERREBASHS D, WRNRBED/NTH
NVARAEHETDICODICEBHREBELEOD 2 RTEFICHITIRETIEIIRTHEEZ L DBEDER L BY
YREHNBHTHBIEPEMEINTOS, ZRRTRIEERICSIERE, CNETBRLTEL,

S —



WREDS 7R %ERBY DI ICGBEIERBSIICRT DA R 2T o1, BSIIE TR & RDERAD
GBEZAVT, RESEFRAEICHFIZAAR PR ERRLICRFBEOE(L 2HALICIERTH
5, ZHOMRFFHERABEEORVICLY, 2<PORH¥ERIENBDH, DI EHBSI
ZRWVCNAAY ZBEF IV TV L% RGHIBREBCERATDBRICKEGBBR LB > TOC. A
RTEIHOER IO BLORIE LY THEEHCARL, INE2BRALBENERSR
B LB BRORELEBSINS R #MRL 1,

1.2.8. NRMEANY D7 52— AOICR MBS KCET SR

(XBEH, BRED)

EERZ(CSIEHRE, SYAIY F—O0—VONRBANY 374 — (DGPSIBHL, 70535 LARTT
gieE) #A0T. BACADONIHRBDALEC, SEEAOSBICANS MU, HEBER, XD
MEERE 25HRAT3F HCDOTHEERT 1. FRRTE, 1) ERBE TEHR%EZ TEHEEE
—SETRAQLL HOE—2—5y FEREZHUAHNSEATIRE2E6EMITS_E T, §A
BEAPICEIIBASUAIIEEFELLEONKRDEERLEBASRUALCLIIBABERLENETS
12HOT—AMBFE, 2) HROWABDERRSOBRICARELD, \VITa4—EANY I TH—
(CIBHLI-E50BRRBEBSMNITEIFEOBEET 1,

1.2.9. ZABETVRCIDBLEDKR FUVARBICEBT S ERHR

(FBEH)

KAV R%ERIIIENZZBLSOBSRE ST TRET S LOOERAR 217>, FEE(S,
K& (B CHBOVTKRBVREEXCEY ESABVBMOKRT Y v UEEHRIL, BES
EEBERLICOATRADSOBETAZTOICOOAFHECOVTREILIC, &1, NEEAAN
)T 2—%2AVICSARERAT, B—"ROENAECLSHUBERLERERLI

1.2.10. 2XAASEAVI.EBTHERETETECRIZINR

(2R, RFART)
RELVVXEEBLILWXSEZRAVTHRENDN S LBEICTEEEY, ¥OER/RD SEBTIEN (LA
ERTIZIFHRILALBNTOD. LHLEBHS, RISER%2BLL TRZEERDBERIC, 2
BILOREBERTEE ARNICRET I OB BESDENBRTELG D, SO, COFEICLH
ITETLAIIHL £ TEBRICL DL BBH 21z, FHR TR, RELIVREICH T 3BNORLTEDH
RETIRIAXASTREL, RCBBFrRIOBREAOTERLNBA2KET & T, RBEHFD
REICLSBO—EDRBEHIRETETHDZEERLI.

1.2.11. FRICSTINEABIHFARIRE (fAPAR) #HEICEATSHR

(X2EH, BRRT)

EFEEE TOMRT, FM (BR: BSIVAIH ICHIFBAPARY, KBSEBICKLST—FET
BB L% FHRIOBRBSNMILICH, (APAREHRITEI Y R OMERBND EBNZTUT D LE
D&d, HET—2EBOTIAPAREEZTDBE, COSHREABEEED, ¥C T, BTORFRL
SMERNDEBREZHRTT D FEOARET ICo ¥DHER, Y007 41V RIRE %S LT425—
495nm, 630-690nmMDFE THTURGFREFBRDF (CEHLDTEMVBE I HD ZEHHEEL 1,
COBRFREAVSD LIAPARGERABE OHRICHSWVOT, BERE.OITHTEIRETHDI_EA2RLI



1.2.12. EHOICIBELICT « YA NWN XA SBOBEZHRITC LD KBIREEFRICBTS

(ZERET), B £+, B8 h*+, BHREX)

L FREARERBUT VY VIR LY A BOXSZEITHMIBIE D « —U FREHE
HmRt2—

BEERMKIC, 107 —)VBIICRYISNICKBT, B (@& : O&HITN) %, EIEH, SHEESO
H, BEE BREOHMEEBATELVLGERET 2o INHOKBEMSOOMBENI S EDES
KUTHNICIRIR L TC. BEEDRBLY, T4 I RIWHASBOBRTIC KL VIRE FRIOTREM HRE
SN, SHEERR, RENBRNZHEBICERT S SIC, KBORBBRAEEITIERIC, TVEIHS
—Fr— %, AEBROFELE TRETEBGEL, B—HXASREHETKBOEBRAERKELIC, T—4

FHAR VL, BKBOBEINH—BADSSERT, BHLEBFICRET, RIFBEBSEH
HBRY, R, G, BEDRDTEIVELF+—F2RU, BEBESE2IVENTY HLUKRDIZ, R,
G, BfE, £EEZCEAINT—2 (REB, NES) & OBBBFKEFOCEANI, BROFBISE
BT3, BEFEELEDBVRLIBRPBPHERIRF THD.

i, 2. [REFATE] Dd2.2.1. ORREF—.

1.2.13. +#BBI S R —XOBBIZEATHHR
(3ROFEABRR, Rokhmatuloh, 8 &R, BIBXE)

JO0—NIR BT —2ERZB0E LRI SV R V—RORE, R3F, BHICR
TRIWMRZToIC. FEXTITHEREADT SV R FI—RIZ, A2 FdDNational Remote Sensing
Agency® NagarajafT DB H%ATT, 1> FOBHEBNOREL T,

2000F DSPOT/VEGETATIONT—R{C K BNDVIEE RS/ 2 — 2 2FAL TEREDT SV R
W—RT—5 ORYERITT B HEEERLI.

1.2.14. JO0—/NSERHTECEET 5 EBRMAR
(2GR AER, Rokbmatuloh, S8, BEXEH, Hi )
JO—NWVEBERT—4%2ERTZD 70V o FDOICHOERHAR, FRTIHET—XR, I35
YERV—RT-H2OREAE BERBETOFEORRAFRETOV IO M ETOIOOREH
RETOIC0 TSV R MU—RF—2DORBOICD, ERBEFHET—X CLDBABDOBME S =
% #ILI, &, BRICHBHBRIIMWBORFEE ISV FRV—RTF—42R SOFERBET 10

1.2.15. BFRIIAVHRRT =R {C LB BEZBRRATICRIT DR

(2B, BBz, FWED

19825 H 52000F & TOERFIAVHRR NDVIF—42H 55 0— NI T BB ELOIRERDH
BB T IR EToIc. ERANDVIOENEARGBETHRIBHE BIUERBRNDVIE
hOlE (BRXE—-/INE) D18EROEMOREORICLDIHEEHAMI. &2, AVHRR NDVIF
—RBEORERGEBNBICHIC, THBBIRELTHE MBS T BINDVIT—RD BB
152 &ECKY, ¥DEAERS ML

1.2.16. 70—\ BEDBHEBICE TSI MR

(B XARR, Jose Edgardo Aban)

TO0=1N, XKERIETOEEEHOXREEIE B KBREHOXEEEOBREBNDIHR%E
172720 NOAA/AVHRRODBSRIIEM(LIBEISIR  (NDVD) F—4&&, RIE, B% ABICET 65
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RINTF—2IBOEAEE OBERED0FELDOES (Pacific Decadal Oscillation: PDO) , T
JU Z—=3%& (El Nino-Southern Oscilation: ENSO) , ARFRERDLRK, XRBLBDONERT
ZhME1 (Photosynthetically Active Radiation: PAR} B EDT—2 L DEAKRAZEBIAD B<H S
BLUIC, *DRE. MoEFPOBEARBOHBRREEIAL oo CONDVIEBIE, BEDOPDOIC
AL, FEEFEO# 0ERIADZE ) & (VD EOk TTerrestrial Decadal Oscillations (TDOR&E &L TIRA S
CEERRLUT

1.3. T—AN— XL

1.3.1. MIZEETAEY A OBEREHGHE YT Y ORIC KD BKBIEEOHLEMRT (B

(BENE, BXRM05h BRI FR, PULKR

MEEOBBBREY 1 ORCLIBRUBII LT, BRKETABREEY 15 (BRIES) 7
BFEORIUEBEEZRDBZIPIVIYILEFBL TAR—VOBOBKEMBETRBIELILET
F7ERTEINCEY1OL, REV VORGSO LS BKBEBEOERE TUV, EF—RLIC
BREBI, SHICATRY, I100REVY—DF—4%5Bhdbt3Z &> TBRINS X—
A—DIERER/.

1.3.2. 8BELTAEYCMOBRICKLDIEXRI7HAR (#in)

(BEXE, BARIS BRIEER)

BEERT YA TECLIBRUBICL ST, BKI7HEOLETABGRETE Y10 (@RIES)
FTEFEOEIET oI EVMOBROEBKAR\NDICAEBA TS, BN, Y1OOREY
Y—DT—RE2BRBODUDCEICEH>TESFTERERET/ICEHNTE, VE-LEVIVIH
BAOERET—HEL TRID. BXXIPESOTEREMEDIPE1ROBRELTRBIZEDT
&, ECMF—HDERENRE, [INM, KOBRWEEORLLBEERITIZDODATEWTH
%, DNEEYEBBEDORG, BHUODHRE E*HBRIITS L TERATHS,.

1.3.3. XBWCTRF + HIKB BRIV ERRENDLARAR (k1 SEEETBHARAREHAR)
(BEXE, BE F)
B8 BEXRTERLAZROBRKIPEZHLVERREFATHIXRCTRAF v+ TIL, B
%, HOFEEOMKRIE - RIBEDOETZT >, BRH72MK TERE NISRE1.79mHS
16.23mE& TOTKIPDBEZTRILIC. LI ZET OD 21V, DRERE ABICH
0.56mm/pixelH50.94mm/pixel THY, CNETIONTELBEICEBIBIAREUNT, LS
REET DD,

ERLICBET 0D 71 ILOSHE, BETO 77 M VOBBNCSHEDRE Hbtd L, JRD
BOBRICEASNIBREBENE<E Y, SEOSOHBOBRBEME<ES, XRCTRX* v
ZES>TIPOBERD SOFHREDBE. L3120, IPORBLED TLBTERL 2B
BTOD 7AW EERTEIEN, NREODLE, REORMD B,

SHRIIESHIE, TREBRURVITZORN, ¥ L THEREMOXRAEBRI ML, EFXRE
DR CBAOI7 ICRITEIRMORIACLTOENLBEND. EBIC, XRCTRF+ FITLU3
RUEBEDNE, P ODIRTEBREFEXNTEIBLILET, CNOSBLHEBHNBRHICTAS. Ch&ET
FBENHIE2RTICESNTHY, 3IRTERIC LBDMBOABHESE DBREKRICHAN D0 3R
TERILEFAREOTYEM LT ED, STBOCTRF+ F ICKIB3TRIFPORAORBHIBIEIEND,
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TXIAP DERREOBRBRL A PLZRIDOFRNEBOMCLEN, SHRE - SBEESJUDRRE
SEERTED

1.3.4. BAFASART— R L BIBERD/N1A# Y ABENDBARARRT (i)

(BEXNE, Pl EMis2)

PREERE, [SBREDDSIUBDRBOZCICKERRBRTHVIBBERIPIL, ¥*ORBORKR
2, BB, BENMMEEEINTVB, —A, REBIBEELTERBSNTHY, #ENTEROEZ
RUVIHNEBTHDEEZIBND, ELIINA APROBRZ, EREEROEHE IRIVF—IR
FZOERBRBICKXZEEETHD, ¥ TEAWR TlE, AFAEZTAX TESRADARSATT — 42 %8R
SACBAL, NBERICBVTSAREABL TEBLI FV—RTF—42RBBREUBLICLERE
"L, AFBOEILEBINA AT RESARDEBHRE FRROFDERBND &8I0, NIATRE
BHBELAROBRICOVTEHALBHRBBELET MILUSBLIC. BIREREYE— VIS
FoICBRENI,

1.3.5. BAFBSART—2 L&D Y OVHKDKEDRTE (B

(BENEZ., P08, M)

—2KH SOSARD L B ABNDBELE (BABE) & BRKOXBDOFNREHS O & BKEK
BLSOHENRENEBAONTUS, *OBRAREITBRREOAE (57 RR) BLUEDHE
BRICXEEND CEICLD, BRKRAMOOFETXRZIENBEOEBEZRITEILTS. —MHIC
(EBXOERICHEVENBRENET T30 B DD T, FBROE(LATATENE, BIENTE
KBERHRTES . RADARSATIFASFIBAZETT —2RBHUVETHY, TN RMOBFEELDOA
FABMERBTEDICEIEHMTHD, 1998 FETIIAHAI0E, 32/, 44EOHATKEDIZND
CHSEAMILOBL I EBENIC. BAHILDOAGAIMNLSSIRIERTEL, SBICKEE#
TTBREODOFHELEBRLI,

1.3.6. BIZEHY O ORBGEHC LD BKBOBREDREFEDRFE (B

(BENE, PLHE R FE, @M

FOKEICH T D BEOBKEREREZ T XLAOREREZBEBCEATIRVZINET+HHIC
IONTIBD o 1o, RELESDRE, EROBKBHREEOEZEEBKORREBEOEBEZEITD
CEDHLWIELH I, COBBZBRTS LI, HEBH 1O O0RMESTORRRGREE
BN B3 A REIEOBKTH—ICEONTLEBKEDBEZTV, & ITWKO RSN B KEE
EHTERECEABTEBEAOINMITEILEND D, HERBE Y VORRGIE L UREDREED
BLXRELYBBREVAYTS LT, B-BEKTRERONICHEKE RE100%EDME 217 21,
RIC, ¢DWEF|ET, SBRFEPITY XLOREREOFMZT0, BEPIVITI ILAOBERS
LUKOBERBIINEBOMILIC, FRN TRINSOBRZHNATSH ET, BXEDEH
BREFE GHUICKRETIVOSRBELICHREGTEKOKEHETF EZRBAEL 1.

1.3.7. ADEOS2/AMSR, Aqua/AMSR-EIC & B MBXKTBE 7 IV T X LDIRGIESR
—FEEBICHITEMZPBHE - BKAEEBULBKEDIRSR—

(BENEZE, BAI5h, REFR, PULKR)

AMSR, AMSR-EDBKBIBED LUBNXKICEATI SMBBHTEZ IV IV XLORIEEREL T,
NASA/NASDADHRBTRSRIEENT D, 2003F88H 59 BIINASADPIMZEEIC & D, BRE
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THXOWBADREESNIC. BEBLEOMERICIDERERMBL THIKAL Laurence M. Gould)
(CEBBKDTRZEEL 2o AMSR, AMSR-EDIRET OF O b &L THKTEE, HARTIOXH +
L TBKERER, BXRBDBEN DD, CNODBRAT— 24 HET -2 EHBIBZICHDICRET
B3, BKAex BOLLLEOBANNEELED, 870X O FORIEEBHELILBET -4 %
MBITHE2B0ELT, B2, MEE, BKBICLZEBEA%EEL I,

1.3.8. ADEOS-I/AMSR, AQua/AMSR-EICKBBKFBRE 7 I T LB LUBKMBRORITESR
—AR—VOBTOMEH - FXAEROICEKEBRIERE

(BEXEZ, B0 BREFLN, PULER)

2003 FE8 BN SIBICNASADPIMER S L UBRE THKOER 21701, &0, AK—VOB
LOMEBIC LS WRAEEAL TRIKAD €D ] ICEBBKOBR%EEL, W2 —MER—BX
ORBERAET > 1c. BIERAT -2 (CX>THETIBKTBRE, BKKRDBE, BXKLBEE,
BKEREREREESNTOBPINIVILTRESNDIETOX D FORI A KL THIDHET
H%. AMSR, AMSR-EDIRETCHH &L TEBKEBRE, BIRT OFH FL TEXKLEWER, BK
XOBENHS, LHL. RETOXD FTH3 BRTREORERE I WKE TR BDZ NS
BWENTOLBY, BI2ECEMATHEBBLICHFEREKEBRAIT -2 (CLB BRI D +RITHONTOL
B 10, BKEMER BARDEEBELTHBB/AT—2HEONTORL, ChE5OBAT—
AEFEBT—AEUBRIBICHOERMBTTSICE. BXBERBVICLEOBALNLEELS, €T,
87050 FORIIEBBEAICHBRT—22REIZCLA2B0&L T, @2, MZEH, B
IC&3EMEALEELIC. S@IF. PISARCOEMEBRELARBRRE U TEETEHEKOMARDE
REBFL TOB,

1.3.9. RSUYAXAPUSARICKBDAR—VOBICHBTBEBKND X —2—OEBMELEBKFIHT
BRI — BB HEDT VI X LBRRK—

EEBOBKD MEAE, BLOLEBLHRRISNTHY, EKREEICLIEENEHNIICRNT
WBEEBAONTHY, *OEBODRBICHENLCHBIERL TLB, &I, LFHIKICBVTAR
—VOBRBKNRETZIEM_METIBETHY, AR—VOBICHITBBRKORELE KRS
IEDEBA VBB BIBCENKEABBETNVICL>TERENTLS, LHL. BEDOEZAS,
AR—VOBOBKIBODBELOELPZBASNTHEST, TLAKKRNBRIC LB EEZAOND T
EEMOLOBEAZRL TS, EFEKOBKHIRETIER, EICAR—-VOBOBKE, &
SICSHELFEAEIUL, BKOEE, EUIKERXHROICHBRATICENEETH D, SARE
W EDOXBEORE A#BFCS VBRI HO0RBR VY THY, TMOBOBIEHICH T SEAICED
TBMWTH B, LICHHT, SARRFALICEBKEZRI) VIR AXEBEWSFHATHBI_EHD, #
R—YEOBIIHTERKBTORBBAS LY OVHET R MY A FELUISARIZ LS BXKERD
BIMOBRAE, 2004FF(C3T5 EFDFBESNTUS ALOS/PALSARIC & 2 BK SERIDBATRET %+
ERT D, HIC, 2005FNRF(ICHITBALOS - Pi-SAR - BHRIIOBME A% EHKL, RSY X
b F—2(CEBBKBRIDBHEERIIT D EHNTARIBEDENTH S,

1.3.10. @WET7T - 22HALLBKEOREEE BERIBOBE ERORBICHT MR
BAEX, B ML PUKEX TSN G)IIEE BENE)

HPIPHE (INVPELET) (IHBTEBRBEANMBORBENEZ, BX20FEROHET— X
ty b2 EIRAL. OBREAND L2 RIRBIRETS, TXBOEHRELL TFHME
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BOZBH LUBKBOINREEHICEL TREAL, £VBORMEIH BB HBEFARCKY, 7
I7P (INUPLEL) EVRA—UHETOEE L EROEMGHEZRDD, CNSHBORBESH
HREIL, HRIVEBMDEDIOBRIES AT LA EEEL TOBHEHENFERUKETTIVICX
S>TEHSMIT S, XEEE, BETFT—2ERAVICEES /BXETEHOBIINE, =5, FHET
BOARS SR IRE & BIECERIC HEIUTHED JUFHMRELIRES S UEFRIED 28
FF—2A2ROTRETB-ODP IV TY X LAZJLERBEDADEOS-I/GLIT—XIZBAL, ¥DA
PEARSILIC. 2003F4AD— 5 ARDT —25BHAL, BBRESLIUREMRELBELICE
R MBRARENMuUmOBERED SUREINZTHRELEBGCBRNESN, OCUTICBNLT
EBEDN THBEFERENIVNESSHIFTENIBEANRSNS —FT, 0CHROBKDETIEA
RBICHELBOL TOBKRFHIRSNI, ABORRBICXEKFLENOELTEIHTHEDS
WERATHY, LEOEEANNEESAZ L THEWSFERELDIIEERLTWVS, &2, [
BEBDCBL TR, E5050OWEE, XKELEPHEMIRE VY RFo#ga SICH0OTE, dtist
DNy D5 FLUNNEL TRYE0.5ppmw A TOERBEOE M BEEN.. TS DEBRE,
KBRETNV (GCM) (LB FB3TKBORBARANET 5 OATHBBIBERZ BRI S LBFS
N,

1.3.01. FHERMOL —F(nSARIC & BKT - KRS vV FOP T X LB

(RN &R, XN #H BENE)

TKBORRICEARFROL —FSARDIER(CEBTH I LB ORBHSHELSHMNILG YD DH
%o FHHITHBSARINSARIC K BDKEKRDEIMME =4 ) VT, BXKBOETIEEHFRHKO DL,
ERRTIE, InSARICK BKERAREBEKKRZEDREPIVIU XLIZDNOTRIILIC, 19928H 5
1998 FICHT TBAEDJERS-1 FEICEBWE NI SAROEBAT -2 %2FBTB(CE, FTHEEBOERE
BENDBELGD. ERRBOREDT, INERRIZAHELL T, 2OFEREEHEDET
KRZBD D ZBREL, SHICAVLVD'ERICHEBTESDEIMESBRI B EICLY, EHERLH#
ETEHRABLAES . SROBRR, FHERKE2BUVLT, BANITKEKREE BELGIKKSEDR
HTHB,

1.3.12. @27 —2%2BOCBKEENCEAYT HHR

(R =¥, BEXE)
BEVDRAREOBMICHOHIKERENMBRSNTOD ., TRKEBOBWKE KRN AHRNCR
HL, RECEIDHTIHEN DS D, BRI LVEKOBRIECERFRHNMBETL, BELEH
EHICBESND &R DB, BRIEDBRIANSE, BKBAUIBHDTEETHS,
LXRGBKBORACBHRBICIIBUNRIYR THB Y, BT —2 TEOREEOBKEHLET
EZONIELCTNMRBENTULEL, KRRO BN, EBEZFLEDICRAT, GET -2
KBTWKEBNOTREMN A RTIL, BKEORRNTHDRREAICH/ITODI_ETHD,

13.13. @HE2T—XZ2BOICEEBY 2V - RIVLZOREK - )KTESH & REEICRAT I HR

(FEUE, BENE)

A AECERICBETLRIBOLBEKIEET S, BIOBMIUETSY 2 Vs HKRIVLET
(&, EBRKOXRBHRBHEKXKTDHY, BlBEEH SRZBRNATIKT - KEKHELR5NS. D
KD EEOBIKWKEKRMEDELEAICONVT, BEFORHEVE— L2 VTICEST, A
BOBRINERDIRL(CBEMENTUS, COLIBHBEATRGSNIABR 2POIE, REH



CEBT—2ELEDE T, OFEEOBKYICTOZHEMEBSMITEI &G, BREBOTIBDER
BRILZBRTD LTEBLRBTHS. AAR TERBLOBET —2%FTAL T, EREXE, 4
[CKRBELEBIEBL IR 217> T,

WRAT - 518 : BIOEMTRESNIZJERST, ERSIPKUERS2, EBIZHFH DRADARSATOS
RBOL —HFDT—&%FUDEL T, 19NEHLDI0EULDRHET—2%FIBL T, BEEBEK
BORRHIEDONTUN D, 152U 2V - RIVALBDBKESTICIDELZEMMZ DT, 105
FOEHUI-BRINBSDHARHIERL, BHRADBEHITEONTOS,

K12, NOAADAVHRRT—%4, LANDSATOTMBRT — 415 E, B<DHETFT—ZHNERENTL
Bo ZHR TlE, SABOL—H (SAR) DEHRBRINEBBRT —2E2POICLT, HOBHEFT—41
BIUEHORE - TK - BuT—4, EBITA0FELLICHIB8K TRe) . (AL), TLSE)
DXKBRTOT—A22LHAL TEBRTETE D,
RRIZEDRITORE S PH/TEIMRRAEINLT S,

1) VaVva -SRIV ABOBKENE O LIABDIEH, 2) BXEESEBKLENDHEEDNES, 3)
Yo RIVLEOBKEM0OFEEBNIHEIN?, 4) BKOEE, BRELGEBKKNSA-42D
8, 5) ROBEBOLOKKEZEICDEE, 6) SWICTDEDY, 7) SRBOL—FIILBKE
BIEEBKAS (LOSE] OIBEMTROIIAL-Y3Y, 7) YaVas -RIVLABOEK - KT -
KEBDCBBIEDREBEHOSONTNOBDH ?

1.3.14. DEELERICHTZKBER - BHELE - ABSHOBREECEITIHE (k)
GhEEBE, &TRIE, B BR #ARX
PEELTERENRELICRZOBSHREIBRELZERE LIIHRI8ERITS 1L SRS
(CHBITBMEHD, bR - KBASTIRMEICHREBL, EZHHICA-T. 208, $—BEE
BB TKBEE #RL TIL, BTKRBROEZERBICRUVEBATOS, COEOFHIEIKER
MeEB8TIETHB. BONODRKEBIEI TR ERIC, FLAILLBRARAKOBRLABCTONT
W3, ERODKRADHLABRBT A AL, BEALADZDOHHDH, SIBEROBBAHBELLT
W3, BEIXEE, FABDBLEOSEBEARATOLSY, REICEFN3FHULNMTIE, BE20
FEROBEBTED BFRALD'NOAA/AVHRRO S BO B ENTE. SV FH v EDMSS, T™,
ETM+ ZFVCBRIIBAIC SO TEHBEDDENRDO SN, RBEDBMC LD X LARABORED &
VDRBNSEONTI. LITNICE L, FRKEROBDEHTREFTEED, CNHHERITEELHS
NDEFEET > T,

1.3.15. JO0-N\NWTF—=42tv MLLBDREBZHOBHY FHR)
(OREBE)
BEWEDRT—VTHRBOEILETO-NNVICRADCEDPEEZF -4ty kI
NOAA/AVHRRD A TH Do CHDT—HE v MIFRIBEMD S T FHIVHEBENTLB R T THS
DT, VKOO DIBRZRVICERIBITZTT > oo ¥ DIBR, XD SHENEATODIEARD
BRALDMIC, BHOEHDOTFIHRDONT, ¥DOIEDONDOMNIBES HMCARBSENC LD
LOTHY, REBEMETABREBREARBRO - DORSTIRADLEM 2B EHICRICEHT
Elo FTO—NUBRIAUCHBITIEDRNLE, SRIBETEIO0-HUCEERTOBREUBMNTD
2U—LD—0EBBEDTHD. ZRARDER 27— LELICHRBBICH FE3ZTHRF2S%E
#ETBFETHB,



1.3.16. MERIBT—AN—RAUBITIHE (WK

GREREBE)

BFEEICSIERE, BOVRREREZ M/ 2— RV b ZRALUTREL TV, SEERBLIXHE
PEHLICBLAEACEREROLBHITHRL, KER1TBOHBEHRE (2 —v b ETABLTL
B0 REEE, NEN-RICLUTWEBLTHINGRRERRETDVRATLEZBRISPETH
do

1.3.17. MODIST—2 2BV ZHOMRFEEERD U DHREDREMICET SRET

(FAlERE—)

B SI454BI%(Bidirectional Reflectance Distribution Function:BROFIZEIEL I-HETFT—4X
DUBB LUHFHBOBBE ODERDS, KBD_EBRF(Bidirectional Reflectance Factor)7T—& &
MODIST—8%BRICLT, BLADT—2%NBL TISS5NSBROFERRIITLRL, ESICHE
DEEMZZHBARICEL TRIIEER.

1.4. F—AN—ABHEEHB
1.4.1. H@OATIA ) LRWOMZTREDRE (k)

(BW )

ERARTEAYY LAMDA P AFNOMKRELBATSICDIC, ATHET —FK UKRDIZIE
AIERSHDSEDOMEDOMRRELZRTETD. AOLILEET—XIEMODIS, ASTERBIU
CORONAT %, MODISHSRDI-HY LRMDFA 7 ROBEEKATH (NDVI; 0.4~0.9) RU,
1B, kB, REBGEOFOELISES (High Density NDVI; 0.6~0.9) HS55NIcBEREST
H9%, BBOLEZHATEEICLY, ¥NENOAPY RBNOMERELARETSD EHTIRE
THD. ¥Nil&kBD&, 0SS VAVDRIBTREP LR, OF+ED1, 500km2LA EDREKXKE A
PIANEL, ¢DBEBRBOEZ03IEETRT. CNREAPIRADLKT, HDOEMMEL TOF
RENMKEVWCEEZRLTOD, —5F, ERICHBL TEBTE—MNERBATPIIN B, ¥0D
LElE 130 15KET, RAIUMBMH B BROKR—XEHBNKEGAPIITHBIY, ¥NTE
EBEURTDEBiEL TOFNRAEREVN EHNDH B, £5DABMDTEBEEERKDSHT
KBELTHY, B TERULRDSOEDKEXKBHIBRICLBL TRELAP I RADBFE AT
BEICT B, FIEBICHERBL NNEHIBOLCELEZEVLTOS, —A, BRTREEL, EELRD
SO D)IEHFEIEABT, BBICANSELDOH/GOITE, FISTENIRIKBHIBSEENTO
B ENKELGEBHT, ¥NH, THOHAROES(CENT S, NDVIEHDNDVIA SRDICHE
EEO2BMIE5, 082km2THS H, FADEBEDRS BHEE S HNL22, 871km2E&1BBH ., B
1, CORLSIHVWBEBIDOA 7 2$¥23, 000km2 (RRBON0EOBIBCOLE) HDEIL
DEBFEICBENTOBESA LD

BIRICMODISHSRDICHZ D T2 hYWROERIE303, 834km2THD, ROHE (FEBEICIZ
FDHICWD, BB TIE270, 000km2 {The New Encycopedia Britanica, Fifteen Ed. ) 320,
000km2 (The International Geographic Encycopedia and Atlas, London, 1979) MD2DTRELE
NTHY ., BET—2HORDICHEOBB/EIZYULBBEVLA LD

CCHBAROSIHYVWEBICHT B A7 R OBDMRPHRSTEE M ESTNDVITIE7.5%, B
WPHROEEBEOBOHD NDVITR.67%BEE0 . COXDICROLZTYHNROBEEH
S58NE, tNEBLIDCHHITEIAT7VAOBBIEIHITHTHY, HIASHEERTD SRI-AF
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VRN, FRA LR E—LDOPINCKESBEITBELEBEA DN,

1.4.2. R0 VRAVHEEBROWRILOES (HiR)

(Bw &

bE, PEFEOAINVEROILIINDBEOAP Y AFANTIEWEREL, FAFR F—LDR
ZESOHNTLSH, YOEEFFHSHTRIBL . BWRIELORRBEBZLICERBINTOHEBVY, B
KBOBD, [BDLREGEOTIEOEIICELD BOZREHNRBESEHNT D, LHOLASE
BERE, HIABHAROBRIGLER FABEDGERZRAE Y3 TIBOEREMT SV KEROBES
EOHBHRGBREZERETEIELDNKREBVIA F2SHTNS,

WERILD KD ERIIFFOLABRIZEN ZHRI SO, REBOATIHEDT-42%%
MIBENVB THD. THBRBOENERHET —2HSBNBE, NEBF P ROBDBTE
BREDETLTVBIEHHB, FLXRECA PV RATEORERTHEESETLTOVD. LHAL
BICREEIMEAL TOSMIBERS5NS. tNEECERICK SO, BHCLBBHBOL
RTHECEHBWBED SHo>1c, COMRIRAFICHICVIBEROBXE RREBRVET, &
HOWRREBOEHZRL TV ATHELLIWRILBAER, REB, LEOHET—5%ORM
(C&Y, MOTEDEUNCETES, WRCOBDEEFEMHT, RIEE, HFPOTAILETHB,

1.4.3. ITEM ZBAU ISR RRORR - FIMRE R 0 BFE)

(FBTH)

HEEZ-XGA, 8h - BDX ML, KESBISNCRENERELETBICHEE, IS,
GPSREDITAHMABLICBEOBANLBTHS, COIZHE AR TR, SBEISERYY TD—T
REBBERVAT AL, ¥NEERELIE BRRICLDHLLERFROEIULICO T - RFHS
ARBERIIBIHC, OB E, YNV, RV Y —%BALICYY IDER, @7y
BRICEDOIC IERROER, OBA LS OR(CLEBEMBR, DCISICKBERERD—TE 12
BRAYRT LOBRZT 1
BXREE AUBERRD, HEHEMEER - FREXF, ILBEXE, (IR BERM THHE, 8iud
REFESRE, K XD+

1.4.4 TEHERETTATIREREDHELDELT HR)
(EBTE, BABN)
FHEEBRYCISFEZTAL TERBOLY Y T%2T0, BREOLKELERL TENE R\SEtEY
ERIESSBSITEATI L 2BE LI [ARNREEEERERE 70V o~ (BEBHEE
X | PERSSEZECRISNIC, COT0VIO MR, BERTOSELTERL TOEDPT
OREOBOFERZBEL T, #txd SRENBEO—REL Tt EF— 4 DRE P ITEIEHROAR
HETO, BHRESEE ALICHLOERMZESIZ OIS LATRVAETNTOS,
SHEERTOISLDEARELT, LIEBERZE NUI1YOKFAEASE T BIESROER
CDOVWTOHFEBEIT 1%

1.45. UE—FEYYUY, GSERUYANICRED LV —YEY T« YT LOBR (RiK)
(BHBTH)
BRORE - RUEHRRIBDICH, 4E - RAEEZEHIHTHESOBEIEDON TOHB., BE,
EWTIEENOBBEERE T —IN—MELBRZDEL TLS B, ¥OBLBEFFR FT—4K



BEONBL, BHEBIE>TRPHHHLOES ©HDo

¥CT, REDERVESEEIBERE, ¢nilbs A\BDOBEEBaSEiHLL FLU—YEVY T
AVRTLZER - ERIBICEEZBNELTERREZTT > SF B, YRTLADRIAMH/TH
BNLIYaDORBYPRE.ZERBREGHET—2H0 RBLEIFELEMRLIC. REELPRE, 4£&
Rig, SREH, RRNI, BHbho 28<uBERERORNEL TIRE - BHEL, thexomed
BSADRMECEILICHE (CHTURRT B FHICDOOTRIT B,



(2] HEFMBAR

21 JOJIDNHAR
FoyI9-HHETIDPOHRRBRIVE-b LYYV ITRIDPITOREEHNE-IV VT
CRANZHEMRETHY, T 15 EZIFTRD 9 RBEIFIRLE,

HRRE AVHRR RU MODIS Bi&F —9Z2BVERESET 70VIL - NS A-9DIEE
SPREES  A2003-1 (P2003-1)
HRE B8z (ERIEXS)
MR—t (FRIFEAFTHE)

BYUBE TIREEX
e .

ABSEHBIZ, FRIKAADIBLE MODIS BT —9BWEERI 70VIL - NOX—90Di
ERARDBRCDODVTRNEEDTHY, AVHRR BT —9Z2RWEEETI P0OVIL - INOX—-9D
HERRSITEAFAO/BL THY, TORBRCEL TRIFRSRZEETINTLVEL,

1. IREFRANY FORFBELEZBVERR[I I POVILOREN/ND X—FDIETE

Kaufman et al. (1997)"|38EE, FHELEOTR/ VY NORFAREFN N FORFRED[BIC
BE—TEDHERARTH22EEEBRNCEIEL, CORNBROZEERN/ > NERELLZBLWTERO T
POVIOXERNNSA - TETDIREEFLKRBLESIREZOFEDOGRELT, T,
BEZRFLE Terra B2 MODIS BT -9 2BWVWT, BEXCSITIDEEE, SHEEDTIR/ VY
NORSEEFANNY NORFREDEBLLZETEL £, RI2, CORFROD/NYREEEBNT,
Terra #12 ASTER BI%X° Landsat B2 ETM+BIfR T — 905 1T 70VILOXZFNEE A T2 M0~
LIBHOETEZREL, TORBRCAL TAMXZHEAT -9 LB ZE1T L.

2. BFRCHITDRHFRO/ N> NEHEELL

BMRTIE, 2002FE4878,48168, 586 8RR 2003 F 6 83 BizAFZEREL = MODIS
BT -9 2BV TUTORIEREL 5. MOSIS T—9tw bDA, b EHDBREE 1km DIRI 2
INVR, BIBNNYR 3 (PGRRIE 469nm, VY RBIZE10nm: B) &/ KN 1 (PGEERIS 645nm,
INUR@ERE100m : 7R) 238U, I70VINICLDASHENRE BRILELIRRRANED/ NV N
7 (POIBRIZ 2130nm, /Y FIBIE+250m) ZAVWTERILE. BIROFIRCBRBBRELUTOE
Y TH D

M T, UK 7 BET—ICKRIRFICIDHE, - RIMREKERC S DRUIVNBRORIEE R
BLTHVK 7 CHITIRRAREERT —I2ELE, 2) AT LBEECHNTRAELZ X
VBREELE, M BEEE B FOMO 5 DOHATIVZOS2AnBLE, 3) BMOX
AT -I9NSNURNIENYN 1 ORIKIPOVILOXENESZRS, TDEZFIBLTI?
OVINERRAFREIDA[/BEMRBMEZEBL €, N5 2 NV NZHTIRBEAY - SR
DBEFEDIRRFARZIHEL 2, 4) XRHAUY A FORDBREODRBRELBL TEEDI S, 8
MO, EOMIS2ACHY DIREFRNORARILZEHL Z, TOBR, BED S 2ADIHFS.
R3/R7=0.547 T#H'), R1/R7=0.554 &i§12, ZZT. R1, R3, R7 ZENEN/ UK 1, 3, 7 DT
REFBTH D, BiliD S 2ADIBEIX R3I/R7=0.489 THY), R1/R7=0.580 2185, i, TDOMIS52



DIBE, R3/R7=0.417 THY, RI/R7=0.503 EEDE, Kaufman et al. IZLDKBEDT —22HHTS
BE7 523 R3/R7=0.25 THY, R1/R7=0.50 THY, M > 2ADIBEIX RI/R7=0.42 THY,
R1R7=0.69 ZDT, NV NHHEBEREKETRALEHSTRLEDTVDZEANHT D, 52, BFD
%58, R3/R7 DLLIZHKBEOENICHENT 2 BHI<XEWMEEL DTS,
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Abstract

Forest cover density is one of the most useful parameters to consider in the planning and
implementation of rehabilitation program. This study is development of bio-physical analysis
model for obtaining of Forest Canopy Density (FCD) using LANDSAT TM data image analysis.
The four key components of FCD model are viz. vegetation, bare soil, thermal and shadow. The
initial and medium stages of this study was implemented under the research project of
International Tropical Timber Organization (ITTO).

1. Introduction

As generally applied in forestry, conventional RS methodology is based on qualitative
analysis of information derived from training areas (i.e. ground-truthing). This has certain
disadvantages in terms of the time and cost required for training area establishment, and the
accuracy of results obtained. In this new methodology, forest status is assessed on the basis of
canopy density. The methodology is presently identified as the Forest Canopy Density Mapping
Model, or for short the FCD Model. Unlike the conventional qualitative method, the FCD Model
indicates the growth phenomena of forests which are quantitative analysis. (Shown in Fig. 1)
The degree of forest density is expressed in percentages: i.e. 10% FCD; 20%; 30%; 40% and so
on. FCD data indicates the intensity of rehabilitation treatment that may be required. The



method also makes it possible to monitor transformation of forest conditions over time including
degradation. Additionally, it can assess the progress of reforestation activities.

The Forest Canopy Density (FCD) Mapping and monitoring Model utilizes forest canopy
density as an essential parameter for characterization of forest conditions. FCD data indicates
the degree of degradation, thereby also indicating the intensity of rehabilitation treatment that
may be required.

The source remote sensing data for FCD model is LANDSAT TM data. The FCD model
comprises bio-physical phenomenon modeling and analysis utilizing data derived from four (4)
indices: Advanced Vegetation Index (AVI), Bare Soil Index (Bl), Shadow Index or Scaled Shadow
Index (SI, SSI) and Thermal Index (TI). It determines FCD by modeling operation and obtaining
from these indices.

The canopy density is calculated in parentage for each pixel. The FCD model requires less
information of ground truth. Just for accuracy check and so on.

FCD model is based on the growth phenomenon of forests. Consequently, it also becomes
possible to monitor transformation of forest conditions over time such as the progress of forestry
activities. The application tests were implemented in this area. The evergreen forests are in the
islands of Luzon (Philippines) and Sumatra (Indonesia); and for monsoon (subtropical
deciduous) forests in Ching-Mai (Thailand) and Terai (Nepal).
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Actual Ground Condition
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V._At_ﬁlﬂ '

\ 4 \ 4
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$ \ 4
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Ground Condition Ground Conditicn
TeA Tipe8  TypeC
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Fig.1 Analysis by conventional (left) and FCD (right) methods

2. Characteristics of Four Prime Indices

The indices have some characteristics as below. The Forest Canopy Density Model combines
data from the four (4) indices. Fig.1.2.3 illustrates the relationship between forest conditions and
the four indices (VI, Bl, Sl and TI). Vegetation index responses to all of the vegetation cover such
as the forest, bushes, scrubs and grassland. Advanced vegetation index (AVI) reacts sensitively
for the vegetation quantity compared with NDVI. Shadow and thermal index increases as the



forest density and vegetation quantity increases respectively. Black colored soil area shows a
high temperature. Bare soil index increases as the bare soil exposure degrees of ground increase.
These index values are calculated for every pixel. Fig.2 shows the characteristics of four indices
compared with forest condition.

Note that as the FCD value increases there is a corresponding increase in the SI value. In
other words where there is more tree vegetation there is more shadow. Concurrently, if there is
less bare soil (i.e. a lower Bl value) there will be a corresponding decrease in the Tl value. It
should be noted that V1 is “saturated” earlier than SI. This simply means that the maximum VI
values that can be recorded appear earlier in the analysis. This happens because the VI captures
data from the total bio-mass, regardless of the density of the trees or forest. On the other hand,
the Sl values are primarily dependent on the amount of tall vegetation such as trees which cast a

significant shadow. Table.1 shows combination characteristics between four indices.

s Vegetation
ew== Bare Soil

= = Shadow
ee** Tempcrature
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Fig.2 The characteristics of four prime indices of the forest condition
Table.1 Characteristics combination between major four indices
Indices Hi- FCD Low-FCD Grass Land Bare Land

AVI Hi Mid Hi Low

BI Low Low Low Hi

Sl Hi Mid Low Low

Ti Low Mid Mid Hi




3. Calculation of Four (4) Indices
3.1 Advanced Vegetation index (AVI)

When assessing the vegetation status of forests, the new methods first examine the
characteristics of chlorophyll-a using a new Advanced Vegetation Index (AVI) that is calculated
with the following formulae.

B1-B7: TM Band 1-7 data

B43=B4-B3 after normalization of the data range.

CASE-a B43<0 AVI=0

CASE-b  B43>0 AVI=((B4+1)x(256-B3) x B 43)"

3.2 Bare Soil Index (BI)

The value of the vegetation index is not so reliable in situations where the vegetation covers
less than half of the area. For more reliable estimation of the vegetation status, the new methods
include a bare soil index (Bl) which is formulated with medium infrared information. The
underlying logic of this approach is based on the high reciprocity between bare soil status and
vegetation status. By combining both vegetation and bare soil indices in the analysis, one may
assess the status of forest lands on a continuum ranging from hi vegetation conditions to
exposed soil conditions.

Bl= ((B5+B3)-(B4+B1)] / [(B5+B3) + (B4+B1)] x 100 +100; 0 < Bl <200
The range of Bl is converted within 8 bits range

3.3 Shadow index (SI)

One unique characteristic of a forest is its three dimensional structure To extract information
on the forest structure from RS data, the new methods examine the characteristics of shadow by
utilizing (a) spectral information on the forest shadow itself and (b) thermal information on the
forest influenced by shadow. The shadow index is formulated through extraction of the low
radiance of visible bands.

Sl = [(256-B1) x (256-B2) x (256- B3)]"’

3.4 Thermal Index (TI)

Two factors account for the relatively cool temperature inside a forest. One is the shielding
effect of the forest canopy which blocks and absorbs energy from the sun. The other is
evaporation from the leaf surface which mitigates warming. Formulation of the thermal index is

based on these phenomenons. The source of thermal information is the thermal infrared band of
TM data.

_20 ——



4. The Procedure of FCD Model
The flowchart of the procedures for FCD mapping model are illustrated in Fig.1.2.4. Image
processed results corresponding to the flow chart shows in Fig.3.

| LANDSAT TM data

!

Noise Reduction Process

Scan line noise, Atmospheric noise,

Cloud area, Cloud shadow area, Water area, etc.

!

| Range Normalization of TM data for each band I

l 1 ! 1

Advanced Vegetation Index Bare Soil Index I I Shadow Index Thermal Index |
Vegetation/Bare soil | Black Soil Detection |
Synthesis Model !
Advanced Shadow Index Spatial Process
Multi-Model
v v
| Vegetation density % | | Scaled Shadow Index Shadow Percentage
, '
for Forest I Integration Model I

|

| Forest Canopy Density Map I

Fig. 3 Flow Chart of FCD Mapping Model

4.1 Noise Reduction; Clouds, cloud shadow and water area

Clouds have a higher irradiance value than ground data. Moreover, the amount of irradiance
varies depending on whether the clouds are white, gray, black or combinations of different
shades. These factors adversely influence statistical treatment and analysis of imagery data.
Furthermore, cloud shadow can be confused with shadow cast by adjacent mountains. These
problems can be minimized by creating a cloud shadow mask, using a histogram based on data
derived from TM band 1, 2, and 3. Thereafter, a shadow mask of the mountain shadow area is
formed at the ground level. This is done through parallel transformation of the mask of the cloud
area. Water bodies create similar problems. Since water absorbs near infrared, water bodies
should (and can) also be masked using a histogram of TM Band4.



4.2 Vegetation Density and Multi Vegetation Density Model; VD

It is the procedure to synthesize VI and Bl by using principal component analysis. Since, VI

and Bl have high negative correlation. Then it is scaled between zero to hundred percent.

Details in (Rikimaru, 1996)
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Consideration of the seasonal effects of
forest conditions represented by leaf-
shedding in the deciduous forest as the
factors to affect the FCD analysis, study
for upgrading of the FCD Model was
carried out.

In the previous study of FCD maodel, the
vegetation area was treated as a single
component to compute the FCD-Single
Model. In this study, the vegetation item is
classified several groups, taking into forest

considerations.
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4.3 Black Soil Detection

SI data is extracted from the low irradiance area of each visible band. Where the soil is black
or appears to be black due to recent slash-and-burn, low irradiance data may confuse shadow
phenomenon with black soil conditions. This is because black soil usually has high temperature
due to its high absorption rate of sun energy. But shadows lead to a decrease in soil temperature.
By overlaying Tl data and SI data this confusion can be avoided. Overlays are also useful when
evaluating the relative irradiance of different parcels of land characterized by various shades of
black soil.

4.4 Advanced Shadow Index; ASI

When the forest canopy is very dense, satellite data is not always be able to indicate the
relative intensity of the shadow. Consequently, crown density might be underestimated. To deal
with this problem, the new methods include those described below for determining the spatial
distribution of shadow information. Details in (Rikimaru,1996)

4.5 Scaled Shadow Index; SSI

The shadow index (S}) is a relative value. Its normalized value can be utilized for calculation
with other parameters. The SSI was developed in order to integrate VI values and SI values. In
areas where the SSI value is zero, this corresponds with forests that have the lowest shadow
value (i.e.0%). In areas were the SSI value is 100, this corresponds with forests that have the
highest possible shadow value (i.e. 100%). SSI is obtained by linear transformation of SI.

With development of the SSI one can now clearly differentiate between vegetation in the
canopy and vegetation on the ground. This constitutes one of the major advantages of the new
methods. It significantly improves the capability to provide more accurate results from data
analysis than was possible in the past.

4.6 Integration process to achieve FCD model

Integration of VD and SSI means transformation for forest canopy density value. Both
parameter has no dimension and has percentage scale unit of density. It is possible to synthesize
both indices safely by means of corresponding scale and units of each.

FCD = (VD x SSI1+1)1/2 -1
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5.Conclusion

Forest Canopy Density model is one of the most useful parameters for forest monitoring.
Conventional remote sensing methodology is based on qualitative analysis of information
derived from study area i.e. ground truth information. This has certain disadvantages in terms of
time and cost required for ground reference information collecting. FCD model is one the
solution of it. But in the present status, for the optimize of model or verification of model results,
it is still necessary the calibration test site. One of small test information site is under setting up

at the Niigata prefecture , near by Nagaoka university of technology camps.
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1. Introduction

Given the atmospheric phenomenon of global warming, shortage of fresh water resources is
now an obvious environmental restriction on the world’ s capacity to support life. Unusual
reductions in the discharge in the lower reaches of irrigation rivers are being observed, and a
continuing fall in the groundwater level as a result of water usage. Such well-known
organizations as the World Bank, the Worldwatch Institute (Sandra Postel, 1999) and World
Water Council (2003) have warned about the present unsustainable use of water resources for
irrigation in China, India, and the U.S., which have significant influence on the total quantity of
grain production.

This work aims to develop a predictive method of monitoring the grain quantity in production
that would be useful in the present era of increasing world population that needs both food and
water. Knowledge of an impending bad harvest in China or India would assist in the planning of
both )Japanese internal affairs and foreign policy, reducing the economic and social strains
caused by the consequent leap in grain prices and improving the security of the food supply;
Japan produces only about 40% of its own grain. The author believes that a specific
organization should be established to monitor grain production in the context of the social
circumstances and security of the food supply in areas of Asia.

2. Method for monitoring crop production

Many conventional crop studies have correlated the grain quantity in production with the
growth index of Growing Degree Day GDD, or with water stress indices such as stress degree
day.



GDD=Tmux;7:nin _7';) m

where, T_ is the maximum daily air temperature, T, is the minimum daily air temperature,

may min

and T, is a threshold temperature for the crop, below which physical activity is inhibited and
equal to 10°C.
Rasmussen (1998) gave the net primary production NPP according to the following formula:

NPP = ejo'(a/vow +b)- PAR - dt 2)

where ¢ is the efficiency coefficient, t is the time, a and b are regression coefficients, and
PAR is the photosynthetically active radiation.

The present research seeks to develop a photosynthesis-type of monitoring method by
measuring the water stress so as to improve the formula (2) presented by Rasmussen. The final
form of the photosynthesis rate is defined in formula (3), which takes into consideration the
solar radiation, air temperature, stomatal opening, and vegetation biomass.

a - APAR
S 4 ATAR ey B eLdl 3)
prapag S (L) Boe

where, PSN is the photosynthesis velocity, APAR is the absorbed photosynthetically active

PSN

radiation, B is the stomatal opening, a and b are Michaelis -Menten constants, T, is the
canopy temperature, eLAl is the effective leaf area index, and f_, is the sterility response
function of air temperature.

The integrated photosynthesis type of crop production index CPI is defined by the following
formula concerning the period from seeding t, to harvest t,.

CPI = ["PSN -F,

ter

(T,)-dt (4)

where F__ is the response function of temperature sterility effects on crop production.

Many researchers have presented crop simulation models that involve growth of crops and
incorporate remote sensing data from previous years. However, it is desirable to express the
mechanism of growth and filling more simply than in these models, which are complex and
contain many empirical constants (Monteith 1996, Sinclair and Seligman 1996). By measuring
growth of crop vegetation using remote sensing instead of simulation, the present paper

estimates the photosynthesis rate by treating the growth of crop as a known variable.

3. Results by growing indices and crop production index

Fig.1 shows the distribution of the vegetation index NDVI in Asia using a data set derived
from NOAA AVHRR by Tateishi (2001). Fig.2 presents the photosynthesis-based crop
production index CPI taking into consideration the vegetation index NDVI as vegetation
biomass as well as solar radiation and effective air temperature GDD. The values of the Crop
Situation index at Kuki site in Saitama prefecture are included in the figure. The CPI index
clearly shows the poor harvest due to low temperatures in 1993, and that due to lack of
sunshine in 1998,and captures also the quantitative difference between the good harvest in
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Fig.1. Distribution of NDVI in Asia. Fig.2. Daily variation of crop production index CPI at the Kuki
site in Japan with values of the crop situation index.

1997 and these poor harvests. The discernment ability is much greater than the growing indices
GDD and iNDVL. The photosynthesis-based crop production index CPI turns out to be a good
index for monitoring. The author (Kaneko, 2003b) is also proposing a CPI that accounts for
sterility below air temperatures of 18.5 centigrade and injury above 40 degrees (Matsui et al.
1997).

Monitoring of the demand for crop production requires new indices for water stress defined
by spectral reflectance of leaves using remote sensing. A growth experiment of paddy rice in a
temperature gradient chamber (TGC) controlled greenhouse was conducted at an experimental
farm at Matsue in Shimane prefecture, in which infrared and visible spectrum data were
obtained using a spectral reflectance radiometer. The water stress experiment aims to define
water stress indices from the reflectance spectrum of short wavelength infrared and thermal
infrared rays, with simultaneous measurement of the spectrum from the water surface and soil.
At present, the CPl index is evaluated by setting the stomatal opening to 1 on the assumption
that there is no water stress at the validation sites.

4. Conclusions

The model proposes to use world weather data in the monitoring model, specifically daily
weather data for China and India. Without simulating the growth of crops, remotely sensed data
can give the vegetation biomass of the crops in both countries using satellite data. Conventional
predictive monitoring based on the growing index GDD derived from the effective air
temperature was inaccurate. The author proposes a photosynthesis-based crop production index
CPI taking into consideration such factors as solar radiation, air temperature, vegetation biomass,
and stomatal opening using satellite data and world weather data. The present CPI index proved
more accurate than the conventional cumulative GDD and the integrated NDVI as a crop
production index for early monitoring of paddy rice. Organization of crop surveillance using
accurate quantitative models based on daily data should be established as routine in view of the
consequences for Japan of problems with crop growth, threatening our food security. Strategies
for crisis management should be available in advance. Technical collaboration and information
supply for early warning by the monitoring method proposed in this paper would be useful in

guiding agricultural policies of Asian circumference countries.
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AGREEMENT FOR ACADEMIC EXCHANGE COOPERATION
BETWEEN
CENTER FOR ENVIRONMENTAL REMOTE SENSING (CEReS)
CHIBA UNIVERSITY, JAPAN
AND
CENTER FOR REMOTE SENSISG AND OCEAN SCIENCE (CReSOS),
UNIVERSITY OF UDAYANA, INDONESIA

The Center for Environmental Remote Sensing of Chiba University, Japan and the
Center for Remote Sensing and Ocean Science (CReSOS),University of Udayana,
Indonesia (herein after referred to as the “Parties”), noting the importance of giving
special attention to the application of Remote Sensing to the study of oceanography and
related sciences, natural resources, and environmental studies and protection, hereby
conclude this Agreement with the objective of promoting academic research cooperation
between the two institutions.

Article 1
The Parties, in order to promote continuous studies in Indonesia and South East
Asia Region on the application of remote sensing to ocean environmental
monitoring and prediction modelling shall develop cooperative relationships.

Article 2
The Parties shall follow the guidelines stated in the above Article and make
every effort to undertake the following activities list below. The details of
collaboration will be specified through separate negotiations.
(1) The exchange of faculty members and researchers;
(2) The exchange of academic and technological information and
publications;
(3) The implementation of cooperative research projects and joint
experimental plans;
(4) Other activities mutually agreed upon by the Parties.

Article 3
This Agreement shall take effect on the date of signature by the representatives
of the Parties, and will be effective until March 31, 2005.



Article 4
Amendments to this agreement may be made upon mutual agreement of the
Parties. This Agreement may be terminated upon a written notice six months in
advance by any of the Parties.

Article §
This Agreement shall not bind any of the Parties to any financial commitment.

Article 6
This Agreement shall be written in English.

Date: Ocl’ 2/, 52¢3

j%}ﬂ?zﬁ/w&//zf

Prof. Tamio Takamura Prof. Ir. Wayan Redi Aryanta

Director Co-Director

Center for Environmental Center for Remote Sensing and Ocean
Remote Sensing Science

Chiba University University of Udayana

JAPAN INDONESIA
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7.1.1. ERRES
The CEReS International Symposium on Remote Sensing- Monitoring of Environmental Change in Asia
FRARIVERE WL15F12A168-178

COBERY RID LTI P DRIBAE FICATBROHFMN K FROBD DRI ED LR R
1t EIAFR CVUDDOH B EERKPRERKOR 2OBA, KRB (C XD EIADKUD 2B BARS
EDBFDHRIRREN, ¥ L TINSORBERICATIHEICEIBVE-LE2IVIHBNEF
HTHBHENBBESNIC. ELENSDRBEZLY VI ZHBL TIOLERNBHNBO—BLICER
THh ol RERIASH BNEHS + B 4B (RERRSFBABFHE) 443,25 -HE 147,24
—H4 253, TRAFMEBR/BBDE191ETH 1,

BvyaOBERQTLEDRYTHD,

-Session 1- Land Cover Monitoring-

BEBEEFEL TOICKEMEBAPT (USGS)DDr. Chandra Girid', LABIDIRTIC 35135 XKBLABE
BRONZRR— DRIV TIZADICHRABRBTELR B > 2. COICHEEY Y 3V TRIBOHR
DPRESNIC. 1RBIBCEReSDRBICE DR XTJ/O0-—Nigdi~vv EV I CRL TAFOREG4E
BOT—RHILB5DOYvETTOV o LT DRDEFHIBRENIC, XI2,20FQDF
FIIAVHRR NDVIT—H(C& 30 0— NIV DB E LB ORRIBNS NI,

23R BIICEReSDRBRICI BRI T A—hm % HLEHAQEA TF T+ PHATHRAL LT 8] - G5TRHIN
1Y FTEBSNBREIEMBSINBEDI RTAEZ RRL ICHICBHE BEEHI B & ERLIC, 31RE
BRAPFERAXZONAULLDFEKT, Landsat TMT— A EAVTHMBIBREHETIHLVLFE
Forest Canopy Density (FCDSEZIRRLIC. (F& 1BB)

-Keynote Address-

FHEMEZRPRBOAXA) KR RFIB#E L 2 —(EORC)DAke Rosenqvist (A —% - O—t> D
14 A F) BEAXATHEL TWHB T 0V 12 FKyoto & Carbon InitiativelCET 3B BNBEE 1T o1,

DT 0OY 15 MIALOSD Polarimetric L-band SAR (PALSAR)F— 43 £ ADEOS-IID250m GLIT—% %M
OWTRBTOFILB LU LY - VERHORTICERSNEIHZH BHICRATET—2% L LD E
I35T70V10 b THd. hENB3 T EEEBRIBRHFCER T5DHL5Y , B#EDMIllennium
Developmentd & U'Convention to Combat Desertification (CCD)StBICEEMT D EHN MBI TED, (&
& Ba)

-Session 2- Hydrology and Environment

ABSEET— D SMPTESITO—NIVR T —VDBE R A RL, € OBRBHOI-HICFTO—
INWEO—NNVDFEDRKIDEBEETHD CEERLUIL, O— DIV RKUIILDIGEITRE L T, R#kHA (P
BRI (CL3PEBOXERBBICETZERE. RB/EMILD T IVICHIT B LBKIOEENCEHE
THRWEDBOIC. EBEHBLVE— YU IRBECFREL THUEBEMRIT TS Y, KBRICEADS 158
AHMET—2HS5BEIBFECEATIHBEIRICHEOC, BB, 75 v O PKBREFTRGBRLD
BENBHENTVBEED T /OYV—(COVT, HED SROHBEBEM AR DOOTRNIZ, B
ARBOBEICHRL T LRBRANDHDIRRLNBTIBELZHET -2 2BLTHMATPIVTY XALICDL
TINTo UEDFRICKY, ) E—- bV IV ITHFBRRBR T — VTRIBEZREL  HEHOXEAICE

— 84 --
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-Session 3- -Sea Ice and Snow Cover-

OIR|RKE B, A R—Y 0B EBEEDBKENEEHE) T— VI VI TREBIZEFARICERE
HWco LEEOEKENE EBENFOERRELG D BERBRERDBD ICOITBKOEND SBEBREHE
K<ROB1-HIC, 91V OBEELST PRI OHBET —2H SKRHB L BEDAMSR (¥ L OBMEIET)
(C&BBKERIEF N ~sBBIIHBIIBELIIKDBIENTED LD 1, LBBOHEBRRD
ARICKEZLGEBEBET D EHBNENTI,

AR—VOBOHBII LSRN T, BKOTRE, E), BKOE S FEOHBOBIREDFKE Z KD
BIENTEAR—VOBOBEKEXR - 8% BXKEHE BRELOBREAHBIRFYTEIZENTES
KD 1

B BOBKOEN, B, 20ETIEF10FE T7HRIFEDBKEDRL IR > TH Y, 19908 K28 -
TXDRELREELV, —H,BIEXRERIOBEBBOEKOEMCE, XETRELHIRVBENTOEL,
LHL.BEBEEDBREION) VI ZNOEV BT &S EEICAD £RU10EB T B EDBKED
BOLTOBREIAHNROEENT VS, COMIET,BREXKE - NASAEDFHE TCORIEBBERHHD
TWES I EOBREN D1,

BEREA-R SV PERABT EEBTOBKORBECIDIRIARBOBEHNBIoONHLOGE®
VY — (AMSR) ([C&LBBKND A—A2—DEBRELDHELRNSNT,

RRE2—FEFXR T ADEOS200GLIL Y — (L &5, BB TO MBH T HHHD JURBADBNREDOR
POFHLOPILTY XLHDRRENTHY REBERD SO BDERDRED TONI. SEKROBRIENE
BTHD. FIBKODVE—FEVIVICBOT,Z<DOBHE LV Y —DICAEERICSBOREZ YV
H—(Z&BBRNS A—2DREEABICERED B ENTI,

MR - BIEROBKEIDH, XK LOBEODZODRBULD10EREORHEARVEENHDI &
ROFUN0EEBHIBESNIZ. AVE—T7 10X MY —(L&5,BEBKEK BBEEEHNREBENTOS"
PEEBBEKRY) OEBEIcmBRETAERETEBENCRBRE2GI. (& @E)

-Session 4- Marine Primary Production

Oty aVTRBFEOBREENOREE ETMELICDOWTREL , BRETT o710, ILEERKEH
RAADBEDL S, MLBERABEICSITIEREENOFENRE] SBALACEI —Y—-ELTALS
BER4EENGFRFEOBN EMBERUDOTRET B LU ZEPRUAR—VOBOBRBRICON
TENBRBOBREET >0, BEREENEINEERISIBFTLBROFIBRUCOVTHERAL I, BFEHER
Wit a—0%BH 5, BARURERNBOBRLEENET V] (EAL FBRILLVERRAESNS 007
A V- BEEERETBINEHRENNROID0D 1 -2 BERENTORBN & RREEHRORBRR
EERBEDRIBRBERENETIVORRICOVTREEL IS, IMAUERRKESO0D 1 JU-aREORE,
I REBEHROBEKBEHICOVLTHRALIC. (F& %B)

-Session 5- Aerosol Monitoring and Radiation Transfer

BABGECKLRIEEM G, 70V IO FARCEAYZEE 4.8 L0—MOOBRESIHIONI, F
A Y GKSSDR. Hollmann(&,ScaRaBE FU'GERBI v & 3 VDIER - BIBT—2(ICDLTOHBERE KR E
T EDEBIZDVLTEN, PERBAFBETHHEMARFADIun Zhould A X TOP Y 7EBICDOLTOS
A F—REBRICDVLTHAL I, EDEH RNUBBOXFNG ERER, Bl - BIgESTHET —X
DEDI7POVIIRHBL.SIVIAT—RBERBS A F—DRTAIC LD AKREORRERL L(ICD0
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Program

December 16

9:00 - 10:00  Registration

10:00 - 10:10 Opening Address

Director, Prof. Tamio Takamura

10:10 -11:10

Keynote Address

Supporting multi-national environmental conventions and terrestrial carbon cycle science by remote
sensing

A. Rosenqvist, M. Shimada, T. Igarashi, M. Watanabe, T. Tadono and H. Yamamoto
(Japan Aerospace Exploration Agency)

11:10 -12:40 (Session 1)

Land Cover Monitoring (Chair: Ryutaro Tateishi)

1-1. Global and regional land cover characterization and mapping (Invited)
Chandra Giri, Zhiliang Zhu, Thomas Loveland (USGS)

1-2. Global land cover mapping and change monitoring

Ryutaro Tateishi (Chiba University)

1-3. Land cover monitoring using multi-angle observation data.

Yoshiaki Honda, Koji Kajiwara (Chiba University)

1-4. Development of forest cover density mapping methodology

Atsushi Rikimaru (Nagaoka University of Technology), Ryutaro Tateishi (Chiba University)

13:40 - 14:40 Poster Session A

PA1. Development and operation of interoperable system for earth observation satellite image and spatial
data in Asia

Shinobu Kawahito, Akihiko Kondoh*, Osamu Ochiai, Tomotaka Sekiya (RESTEC, *Chiba University)
PA2. Synergetic use of SPOT/Landsat and IKONOS data for terrace rice fields monitoring.

Nobuyuki Mino (Himeji Institute of Technology)

PA3. Ground surface conditions of some oases surrounding the Taklimakan Desert

Takashi Ishiyama (Chiba University), Shinji. Fujikawa, Kazumichi. Ohkawa and Sotaro Tanaka
(GEOTECHNOS Co.Ltd)

PA4. Spectral observations for estimating the yield and quality of rice, and studies on optimal amount of
fertilizer at panicle forming stage of rice

Kenshi Kanemoto (Hiroshima Prefectural Agriculture Research Center)

PAS. Influence of land use and land cover change due to urbanization on hydrological environments: a
case study

Yanjun Shen (Chiba University)

PA6. Land cover classification in Asia using near and short wave infrared bands of SPOT / VGT data

Hiroshi P. Sato (Geographical Survey Institute), Ryutaro Tateishi and Lisa Lai



PA7. Crop production monitoring by a photosynthesis-based index using meteorological data and NDVI
Daijiro Kaneko (Matsue National College of Technology)

PA8. Seasonal variabilities in vegetation activities and surface moisture status (SMS) over east China by
both AVHRR and MODIS.

Atsushi Higuchi (Nagoya University) and Akihiko Kondoh (Chiba University)

PA9. Rice production of different cultural system with crop estimate by digital camera image

Tatsuo Asai and Isao Iwagaki (Shizuoka University)

PA10. Detection of vegetation change possibly induced by global warming with special reference to
forest-tundra ecotone of the northern Yukon Territory, Canada

S. Kojima (Tokyo Woman's Cristian University), N. Kambayashi (RESTEC) and A. Kondoh (Chiba
University)

PA11. Retrieval of snow physical parameters with consideration of underlying vegetation

Teruo Aoki (Meteorological Research Institute), Masahiro Hori (JAXA)

PA12. Multi-information by satellite sea ice observation in the Okhotsk

H. Enomoto (Kitami Institute of Technology)

PA13. Study on detecting thin sea ice area from satellite images

Kohei Cho, Yoshimi Yano, Miyuki Sasagawa, Norimi Takeda, Yoshihide Obora, Haruhisa Shimoda (Tokai
University)

PA14. A study on sea ice and glaciers variation in Lutzow-Holmbukta, Antarctica, with satellite data
Shuki Ushio, Teruo Furukawa (National Inst. of Polar Research) and Fumihiko Nishio (Chiba University)
PA15. Remote sensing, GIS and Public Health

Hiroki Sugimori (St. Marianna University)

PA16. Distribution, biodiversity and long-term changes of seagrass beds in Okinawa Island: Effects of
terrestrial ecosystems

Chika Ishibashi, Akihiko Kondoh and Masahiro Nakaoka (Chiba University)

PA17. Development of forest cover density mapping methodology

Atsushi Rikimaru (Nagaoka University of Technology), Ryutaro Tateishi (Chiba University)

PA18. Livestock mapping in Mongolia using satellite and statistical data

Renchin Tsolmon (National University of Mongolia), R.Tateishi and Ts .Enkhzaya (Chiba University)
PA19. Development of new method for field survey of stand parameters on mangrove forest

Kazuhiro Sato (Ryukyu University) and Ryutaro Tateishi (Chiba University)

14:40 - 16:10  (Session 2 )

Hydrology and Environment (Chair: Akihiko Kondoh)

2-1. Vegetation and land cover change detection by global remote sensing and its causal analyses

Akihiko Kondoh (Chiba University)

2-2. A Swudy of water cycle and water resources security using isotopic and remote sensing technologies in
North China plain (Invited)

Song Xianfang (Institute of Geographic Sciences and Natural Resources Research, CAS)

2-3. Role of soil water in the subsurface water resources of the semi-arid region

Ichirow Kaihotsu (Hiroshima Univ.), Tsutomu Yamanaka (Univ. of Tsukuba), Masahiro Hirata (Kyoto Univ.),

Kanako Muramatsu (Nara Women's Univ.), Kazato Oishi(Kyoto Univ.), Yan Xiong(Nara Women's Univ.),



Akihiko Kondoh (Chiba Univ.) and Toshio Koike (Univ. of Tokyo)

2-4. Local phenology makes troubles in remote sensing of global vegetation dynamics

Kenlo Nishida (University of Tsukuba)

2-5. An algorithm for estimating regional evaporation and transpiration using remote sensing data.
Yanjun Shen, Akihiko Kondoh (Chiba University)

Break

16:30 - 18:00  (Session 3)

Sea Ice and Snow Cover (Chair: Fumihiko Nishio)

3-1. Applications of sea-ice motion and deformation derived from Quickscat & AMSDR-E data. (Invited)
Antony K. Liu (Ocean and Ice Branch, NASA/GSFC)

3-2. Multi-information by satellite sea ice observation in the Okhotsk

Hiroyuki Enomoto (Kitami Institute of Technology)

3-3. Antarctic sea ice study from Space and validations derived from AMSR/ADEOS2 & AMSR-
E/EOS/Aqua.

Fumihiko Nishio (Chiba University), Josefino C. Comiso(Ocean and Ice Branch, NASA/GSFC) and
Masashige Nakayama (EORC/JAXA)

3-4. Antarctic remote ice sensing experiments with Australian Antarctic Research Expedition in 2003.

Atsushi Muto, Fumihiko Nishio (Chiba University) and H. Enomoto (Kitami Institute of Technology)
18:20 - 19:30  Reception (Sho-in Kaikan)

December 17

10:30 - 12:00  (Session 4 )

Marine Primary Production (Chair: Ichio Asanuma)

4-1. Seasonal variation in primary production in the region off eastern Hokkaido, Japan

Hiromi Kasai (Hokkaido National Fisheries Research Institute)

4-2. PAR dependent time and depth resolved primary productivity model

Ichio Asanuma (JAMSTEC)

4-3. A comparison of the seasonality and interannual variability of phytoplankton biomass and
productivity in the western and eastern subarctic Pacific using multi-sensor satellite data

Kosei Sasaoka (JAXA)

Lunch

13:00 - 14:00 Poster Session B

PB1. Retrieval of aerosol optical parameters from satellite image data over lands

Y. Kawata, H. Fukui and K. Takemata (Kanazawa Institute of Technology)

PB2. Relation between the automatic alignment PAL lidar data and air pollution monitoring data.

S. Naito, J. Okazaki, A. Someya (Chiba Prefectural Environmental Research Center ), Nofel Lagrosas, Y.
Yoshii, H. and N. Takeuchi (Chiba University)

PB3. A simplifying method for the transmittance calculation based on a Fourier-transformed Voigt function

considering the instrument function



Hirokazu Kobayashi, Akiro Shimota (Central Res. Inst. of Electrical Power Industry)

PB4. Retrieval of aerosol optical properties from the relation between satellite imagery and ground truth
data over farmland in Okhotsk area

Koji Asakuma (Tokyo University of Agriculture)

PBS. Observation of dust, smoke, and urban aerosols with multi-wavelength Raman lidar in Tokyo

T. Murayama and K. Wada (Tokyo Univ. of Marine Science & Technology)

PB6. A study on quantitative analyses of aerosol optical properties based on lidar measurements

M. Yabuki, M. Shiobara (National Inst. of Polar Research), H. Kuze, and N. Takeuchi (Chiba University)
PB7. Development of the satellite image database (SIDaB) for agriculture, forestry and fisheries research
Genya Saito, Shigeo Ogawa (National Institute for Rural Engineering) , 1zumi Nagatani, Nobuhiro Nishida
(The Computer Center for Agriculture, Forestry and Fisheries Research)

PB8. Comparison between monthly mean precipitation as estimated from TRMM precipitation rader
observations and from rain gauge data

Naoto lwasaka and Makoto Sato (Tokyo Univ. Of Marine Science & Technology)

PB9. Latitudinal distribution of solar radiation under clear and cloudy skies on the territory of mongolia
Tugjsuren Nasurt (Mongolian University of Science and Technology)

PB10. Investigation of aerosol pollution of the atmosphere in mongolian grain farm region and capital city
Ulaanbaatar

Tugjsuren Nasurtand (Mongolian University of Science and Technology) and Tamio Takamura (Chiba
University)

PB11. Ground and satellite monitoring of volcanic aerosols in visible and infrared bands

K. Kinoshita, C.Kanagaki, A. Minaka, S. Tsuchida, T. Matsui, A. Tupper*, H.Yakiwara and N. lino
(Kagoshima University,*Darwin VAAC)

PB12. Cross-validation of ocean color and sea surface spectral reflectance in the western equatorial Pacific
Ocean

Katsutoshi Kozai (Kobe University)

PB13. Performance of the developed 95GHz FM-CW cloud profiling rader

Toshiaki Takano, Yumiro Suga, Ken-ichi Akita,Youhei Kawamura, Hiroshi Kubo (Chiba University), Hiroshi
Kumagai (Communications Research Laboratory),Tamio Takamura (Chiba University), Yuji Nakanishi
(SciTech), and Teruyuki Nakajima (University of Tokyo)

PB14. Validation experiment for satellite remote sensing of cloud parameters: shipboard observation of
YAMASE clouds"

Shoji Asano, Masaya Kojima, Yukio Yoshida (Tohoku University), and Tamio Takamura (Chiba University)
PB15. Analysis of convective activity over the South Asia using geostational satellites

Nobuo Yamazaki (Meteorological Res. Inst.)

PB16. Observation of ice sheet and glacier movement in the Antarctica by JERS-1 SAR interferometry
Hiroshi Kimura, Takashi Kanamori (Gifu University), Hiroyuki Wakabayashi (JAXA), and Fumihiko Nishio
{(Chiba University)

PB17. Retrieval of precipitable water using near infrared satellite remote sensing data.

Makoto Kuji (Nara Women's University) and Akihiro Uchiyama (Meteorological Research I[nstitute)

PB18. An attempt to detect earthquake-related lonospheric disturbances with the use of GPS data
Katsumi Hattori, Masashi Kamogawa, Nobuhiro Isezaki (Chiba University)



14:00 - 16:00 (Session 5)

Aerosol monitoring and radiation transfer (Chair: Hiroaki Kuze)

5-1. TOA and surface radiation budget from satellites: Current developments & perspectives (Invited)
(25min)

Rainer Hollmann (Institute for Coastal Research, Germany)

5-2. Lidar measurements of stratospheric aerosol over Hefei, China during 2000-2003 (Invited) (25min)
Jun Zhou {Anhui Institute of Optics and Fine Mechanics)

5-3. Retrieval of aerosol optical parameters from satellite image data over lands (25min)

Y. Kawata, H. Fukui and K. Takemata (Kanazawa Institute of Technology)

5-4. Observation of dust, smoke, and urban aerosols with multi-wavelength Raman lidar in Tokyo (15min)
T. Murayama and K. Wada (Tokyo University of Marine Science and Technology)

5-5. Ground and satellite monitoring of volcanic aerosols in visible and infrared bands (15min)

K. Kinoshita, C.Kanagaki, A. Minaka, S. Tsuchida, T. Matsui, A. Tupper*, H.Yakiwara and N. lino
(Kagoshima University,*Darwin VAAC)

5-6. Atmospheric correction of satellite data over Chiba area (15min)

H. Kuze, M. Minomura, Y. Furusawa, Y. Todate and N. Takeuchi (Chiba University)
16:0 0 -16:10

Closing address
Prof. Fumihiko Nishio
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