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3. AZMTOMFR (MERDBRIREARD /=D LM%
BAMEY 2T LEROWR)
3. 1 Running TH#HEHRS AT L
WERBRE TR DB R ORE AL, AT 57 —%
A= NIHETH A ZEPRAIRTH L, HEY
E—bEI VU= S 2RO MEER, FTE—NNIC
WL THBESET - 2154 ) LYUREZERTE/,
Z 9 L72RIIZ BT, Running et al. (1994) 1,
Aboveground live biomass DZALAYEIEE TV & ik FRIL
FTEFWVICEETHAZ L, Leaf longevity BHEW D ik
TEEROB X I CEELLEHTH A Z L, Leaf type HSHAAE
BPUCHBEEZ DI ERIERHLC, ZLTHAD 3 DD
¥ Aboveground live biomass, Leaf longevity, Leaf
type lZEH LADS, HRUE— 27 7—=%»
SIELNE T ENEY AT LAEREL, Thbb
BTl L ITHEAEDTE > TV A0 Eh, F KR
TIREN 1 EULEZE S TO L 06D, FEERECIULE
S DI DY EB OIEL OPERDELDOPIERS S
WL, RBICHER EOMAEE 6 THEH  (Appendix
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<1>) WZHHE L7z, FOHEHE, Running T E 55T
— FIIRGIERE TNV R EMERE TN, KIERET IV
WRRIICFIICE D & LT 5,

3. 2 |GBP-DIS LB RS AT L

IGBP-DIS (International Geosphere - Biosphere
Programme’s Data and Information System) @
LCWG (Land Cover Working Group) &, 4> AT
L S EEEN & BER A & & IZRunning T ik 7
DY AT L% N— A2, IGBP Core Project DEH &
AVHRR (Advanced Very High Resolution Radiometer)
WX Ao REE Y E L C, 17JHH (Appendix
<2>) Mo h A rU— NV EHBESE Y AT L EIRE
L7 (Belward ed., 1996; Belward et al., 1999),
AVHRR TP NETH LIS b5 T,
“Permanent wetland” 232D Y A F ARSI T
LD, 72k 2/NHFET S MERHE I E 2 RITT 720
Vi,

IGBP-DIS H ik 48 o A 7 4 (3 HbERD B SKBRIENT
ED S F SF REBEIHALOHT TIL RO LN T WA,
Web TR ENTWBHUSGS CKHEFAFT United
States Geological Survey) ®@GLCC (Global land
cover characteristics) 7—# X— A%, IGBP-DIS+
WHESET — 5 2RI L T 5 (USGS, 2001).
IGBP-DIS T B /348> A 7 40, Mkt [ FEIFE =
ZH% (International Steering Committee for Global
Mapping: H#/, ETHEPE) 25 L T2 ek
(B 22, 2000; F°4E, 2001) O L#ghESHEHY A7 L
(ISCGM, 1998) (2bZnF FERA SN TS (Gl -
=18, 1999) 6
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B ORI 7o T HOBRIERD 720, 1 F)
A Tl E Stamp DIFEIZ L > TEHITJE > THit
FIRRAYER S, B R FURRIE AT I I3 5ER S 7z
(558, 1994), SO LIZE->T, 4F) ADEHEH
TN I D 2 VT Lz /e, ZFOEBEMDNL RS
NAHLH ko7,

19494E121) AR Thlfig S M- ERRSE S (IGU:
International Geographical Union) Tid, KEDH#IE
Z#van Valkenburg #ZZ B K & L TIGU (ZHEF - #FIH
4T (WLUS: World Land Use Survey) ZEADLE
AR SNz, BRI D W A HFA L, £ b
TS EHUSOTGEE L BFEICE T A L DERITED S
(van Valkenburg, 1950), 1/100 5 O#aER CH:-FAGI128E
MRz, f#Ez LHFAHESE Y X7 4 83 MrH°
WLUSZE&TH# N, 2L THRERIEREL X
Tzl )FEOTIGUARICIRH L, DV AT 4
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% Appendix <3>IZ/”¥, 7272L, van Valkenburg
(1950) 132Nz F 72ty efiam e LT v,

A4 F) ADIEEDHETIZH L/EmRL N T 7, /8% A
5 L 3FDH%, WLUSEZBRORFEV AT LITHEDIE T
MR Z R L7275 (Himiyama, 1986), #ZEIZBIT
5 TR A O FRIL R/, 1976 4E1IFWLUS Z&
HEO#ReIEIE L7 (& - 3, 1994),
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wE A5 AT L0 %IEH  (Appendix
<4>) 1%, LANDSATOTM 7— ¥ %0 10m 7 5 AD
W EEE A ETAT— Y HHRTHETAZ L2 HE
LTESINTWE (ML, 1997; il - &5,
1999),
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DRI ZVERL LT A25 LIl - &8, 1999), H
AN O+ HF AR A S T w0+ 7%
TEHRAE S N WEICDWTIE, GLCC »IGBP-DIS +
BT — ¥ 23— 3 10to THAK AT, Hiki
M+ # R 5HET— ¥ 25 LTV b,

4. 3 LCCSH*Htp¥E> X7 L4

Africover 70 = 7 b DR %517 TFAO (Food
and Agricultural Organization) (3#t, Land Cover
Classification System (LCCS) % B3¢ L 7= (FAO,
2000), ZHUZL B E, ZOTHGEED AT LITHIKDE
RRHE AT, FIHBEOM A DERZGzT L

IEEETENTBY, BN W TEBICHIK ZEN 5
E AR SN D OFHEN R Y AT LT b,
COVAT L, HHAIHSEE T HEE R, RS
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EEICBESICEDWTEEI SN TE Y, 22 ) iEict
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LCCS iz dichotomous phase & modular-hierarchical
phase (23 NTE Y, RS Z MR L 205 53R
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RO N A L XL, BEREM (environ-
mental attribute; Bl 2 1350%E, #F, T/ a6, BED
FRED) & 45k E M s (specific technical attribute) %
B TE 5 ilclassifier NERTE L LI Ik >TW
%o NS Dclassifier & fAGHE TREANIZZD T H
2T H7-OOMNH (legend) ASHH LN L, HildD
FEHIIE U Tclassifier 23R L, MAGHELNL720,
LCCSTEZ 6N B0 HHBIIE KIS, £ TR
TlZ, dichtomous phase ?® 8 THH DA % Appendix <5>
1R,

FAO X, HLIZPEEAYICclassifier # FERTFDEFRT
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DHEET ARG A EL 2 & & CRIAE DS HL clas-
sifier # #IRN L THAEDELNLLHIZ, TV Ea—¥
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V7 by T REMEL TS, 2001411 A BE
http://www.africover.org/LCCS.htm 25, €N 5H2%
¥ u— FuJEETH b,

LCCSIIHFMIZ S ZDFRHMEIRD LTI LHTW
5o BIZIE, HERERBEAENICRE 28 % I L HF
H - HEEC DWW TS A5 2 L 2 HryE LTIGBP &
IHDP (International Human Dimensions Program on
Global Environmental Change) #SHUHA TWALUCC
(Land Use and Land Cover Change) 7O =7 MIB
W, [R7aY 7 FdDScientific Steering Committee
i3, LUCCOMEZENLCCSDFEMmL Y 7727
OFRB 2T LT & 2Rd72 (McConnell,
2001),

4, 4 LCCSIZED< GLC2000 #9348 X7 L
EU (European Union) ®JRC (Joint Research
Centre) (&, THIEFHRAS O — Vb2 B EZAL
DR, Fu— NV RSRBEELET VR EIZET H%H
B H&EO T ST — & DR D728, SPOT/VEGE-
TATION (%, #%, &Acvt, HERID 432 K, 5fFaE
#i1-1 km) Z#FIH L7zGlobal Land Cover (GLC) 2000
TuTzy PERHEELTWA,

20004FE11 H124 %) 7 D Ispra TR S Nz[E 7o Y
7 NDOT—7 3y TN RS EOMEE S,
70 —73)b LX)V T & BB DO Sl | RERR T
BYEME FLTE—H VLNV EZIZERL NIV
MR & B EHET BB 2 EE LT, LCCS Z2H
HA3sZEI2BH L7 (RC, 2001)s ZDT—2 a3y
7 Cl&, Stibigll & DIRFESNMER/ANRD 70—
N TS AT ANER SN, TDVAT L%
Appendix <6> (2789 (Stibig, 2001),

5. CEA7OME (FO—/\ILiE B X7 Lkd
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CH A TIIHEENLMESE L L TRZIEER, KIER,
EYIERILFZRIEERD 3 D& T, TRENICEENS
G & 70—\ et AT LADOED Y =
B RS

KENGROWFE5 B 2> 5 13SiB (Simple Biosphere)
£ 70 (Dorman and Sellers, 1989), BATS
(Biosphere-Atmosphre Transfer Scheme) €7V
(Dickinson et al., 1993), SiB2E€7 ) (Sellers et al.,
1996), NDVI (Normarized Difference Vegetation
Index) 75 ®DLAI (Leaf Area Index) M UFPAR
(Fraction of photosynthetically active radiation) D&
B HEEHF (Myneni, et al., 1997) OWfZEHE6]% %
720 Myneni, et al. (1997) &, ZOHEIEYHER
LFMIEEROMZEFEIC D BT 5 LTV 5A, Kiq
TIEZ 2Tl s Z & L7z,
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v A5 4 K UGlobal Ecosystem Legend TH#i534H> X 7
L%, CASA (Carnegie-Ames-Stanford Approach)
7L (Potter et al.,, 1993) RUERDOED 7T —/\)b
%434 (Lin et al., 1999) OWIFEE4] % %R L 72,

HIEGEROFFETE A S 1, FRIHFFEEE] 2 3R L v,
o (1995) 12X, KEADAINL & #FRm ORI IE
E-P (E:Z%#=, P BAkBALTRHEINLIL
DIRENTVWEA, BVWEREEL D > TELPE#EEY
E—bEV IRV —F—TERETAHI LITT RS
THhhbELTwb, 22T, KADKIZLEHMB72D1Z
GCM (General Circulation Model) 2SHW6LT W5
(F—-2D, %y, HRTHEINTVEGCMIIHIE,
#9305 (Fll, 2000)s KIEBROMZEIIZGCM Z 4L
THEMIZ 7O — NV TG ET— DB ETH S,
GCM & 7a— N\ 72 L #53 Y AT L DLFNEIZDOWT
13, KIATHHHT 5o

5. 1 ARIBROMEIE

GCM 2 PE FAEREROYIERE 2 MARAATE AT — 4
(SVATs: Soil Vegetation Atmosphere Transfer scheme)& L C,
KE A —F ¥ FRFED Sellers 5 251980 FEA L2 SBE
FVEBE L, TOEFIVIE, FLKENCAR
(National Center for Atmospheric Research)? Dickinson % (2
Lo TR ENBATSEF NV 3Bk H L (K
N1, 199), SiB2ET7IViE, SBETIVOYLREITHE, Z
DEHZ, SVATsIZIZ S F EEFRETAUDD 505, Kb
ZEEIIHDOMEREOT TIENBELATVSET IV E
f#i ) EmAH DT (WIME), SVATsHSMRENRET
NWa1DIIRET A Z LIIHETH S, RO, FK—
2IIZIZSIB2EFIVIZBIF B8/ ST XA —F & Fu—3)L
T #HET— ¥ ORIRZTRLE L 72

5. 1. 1 SIBEFNETO—/NIVELHMES ZT L

1980 M H-1EF TCGCMIEDLN B ERE/ YT A —F 1,
TN IEFR G H 5 VIZEFHEEHIID & HIlT S N 7CHEE =12
Lo TEREBEMIZHD SN Tz (Sellers et al., 1996),
Sellers et al. (1996) 1%, GCMIZ@MH$ 5 IZI3fHE LS
N7t T— 7 HWETH Y, SIBETVORMDH
BN A — 24 (EWEELE biome) ZHVRTWEE
TROTZET, ROBEIINA A — LT L IEN
RENIA—FV2EYPYTEILLEBERTWVDS,
Dorman and Sellers (1989) (&, Z%HHEE Z&12HI1) 24
ToHNDL HIERHEDKEE, SBRENNT A - Y 2 ERET
2L )IISIBETVEHE L7, INODEHIZL -
TEAENAEDIX, 7TILAEF (Radioactive transfer (2
M 1%), Roughness length (# - KZERIZIHR 5
Momentum OFAT & ELIEOZHLUIZEIFR), £ L THERD
B AR TIED O KEANDKERT T v 7 ADH)
HICEfR) ThbH L),

SiB #4827 4 (Appendix <7>) ODIEEE
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(R &7z, Kiichler (1983) @Kiichler fifitE 544
v A7 2. (Appendix <8>) & Matthews (1983) @
Matthews THI4%> A7 4 (Appendix <9>) THh 5,
Kichler (1983) &, 1% 4HER (Physiognomy) TZ
O — NV 25X 45 L7z, Matthews (1983) (4,
LANDSAT 57— % % fliBh# 12 v DD BEAF D 4 [E]
PR E I LIV LT AT L% LT, Kiichler
WS T — 4% K P Matthews L3 3E7— %
(Matthews, 1984, 1985) DOf#EEIE, EH5H1° X
1° Ay vaThb, SIBLMHESHET— % OEKKELE
IZiXKiichler fiASHT7T— 7 AW G, EHIZIE
Matthews THISHET — 5 DI 6 1 A v 2 247 0 HFE
D50 B THOL Ay v alHVWLENLTWAS,
Dorman and Sellers (1989) (If#%fiZ, Kiichler fifiA:
ST AT L 321HH + Matthews THUHES AT L DR
W13HH =33HE % 13THBICEH LT, FHEEL X
1° ®X v 2OSIBEHES T HEL

Kiichler 4G AT L OBEEIZDOWTE, HZTHE
$9 5, Matthews LHIGHHS A 7 L OBEIIAS -
H(1992) DPEIZEHBH L TWADT, AETCIdMEir 4
W3 %,

5. 1. 2 BATSEF/INETO VLIRS X T 4

Dickinson (1995) (Z&4us, BATS b mHE
Z 5 4 (Appendix <10>) 18IHH®» 5 b 4 1HH
(Irrigated crop, Bog or marsh, Inland water, Ocean)
3K OREZTRL TV,

Dickinson et al. (1993) &, TN 5ISIEHAVRT HFE
DIREEDBATS EFIVTED & ) IZHhb b0 %, FElC
“Short grass,” “Tundra,” “Irrigated crop,” “Tropical
forest” (ZDWTHIRL7z. T 745 1) Short grass : %
W%, EE - R (itter) 250, FAESHEZE )
HA&ITAZ\V; 2)Tundra: HR2NIEALELS, Horzt
LChTEOEB I L, MAESEZE D HE13/h
Z\; 3)Irrigated crop . KERD ORI TIEOEE (2570
L, FEIICL o CdHA S HEREZE Y EEFEIREL, K
FLOIEHTMEIZ/NE vy, 4) Tropical forest @ T3EIXIEL F
THHTB05, WOKEHIZDEEIZHHT %o

BATS Tt ESMET— 7 13 2 ffHH Y, 121
Matthews (1983) D+t #53¥7 — % K U"Wilson and
Henderson-Sellers (1985) O+H#EIHHT— 575,
b9 12130Ison et al. (1983) D HHESFET— 5 D
BHODDONSEH L7 =% THAD' (Dickinson et
al,, 1993), TNV EHKESEL7-OICHEMDNL TS
DIHBEETHAE ) (Dickinson, 1995),

5. 1. 3 SiB2EFILETO—/ILELHAES XT L

Sellers et al. (1996) i, SiB+H#ESHHL X7 4
13IHE ##E#4 L CSIB2 H#i B A 7 4 9IHH
(Appendix <11>) *HE L7/, £HOHELER 412
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AN, X BEN LGS HROBEL LT\ 5,

SIB2Z ETFIWIfEDLN B ST 2 — ¥ EEmOFIEIL,
Sellers et al. (1996) % #H§5ELF 2%, #
ZIIDTOEBY THbH, GCM ZEH7 12I1EWater flux
t Heat flux S S NIZEN TV BLEDH - T, SiB2
ETNEFELT LT Water flux & Heat flux % & ) BFEmIC
% 4 5 729 1213 FPAR, Total LAI, Surface
reflectance, Roughness length, Canopy PAR-use
parameter DEIRIE/NT A — ¥ DWETH S, FPARIZ,
SR (Simple ratio) #4~LTLos et al. (1994) D4k
NDVI&H 7— & X— AR USiB2 H i B 57— 5 »
LEESINDIEE/ T A—%THhb, Total LALIZ,
Dead LAI, Stem area index, Green LAI2*HEIE S5
B3ENT A— 5 TH AN, Green LALIZFPARD HEME
ENBLEEE/NNT A= Thb, FPAREZFET L7012
DB ERRPLBREE /N T A — 7 I3Fnk & ARG 0T, F—
2NDMHFID-DOE N (F—212B\T, LUTHEM,
Surface reflectance (3, Total LAI & SiB2 k7554
T—IDPOLERBRINLIEENRNIA -5 Th b,
Roughness length (%, Total LAI & Canopy height 2*5
STEENLERE/ ST A— % THAP, Canopy height i
SIB2 - i BT — Y O ER SNABRE/ ST A—F
T# %, Canopy PAR-use parameter (fkfLDfEADE
AHRT LEREE/NT X — %) |, FPAR # Time-mean
extinction coefficient for PAR TH| - 7-fE T E NS
RIENT A= Th b7, SIB2 THHEFET— 5 H 5
FIE &5, Canopy PAR-use parameter(d, 0 (JEHE
H)~1.5 (BB L -Rokid) FTolt e, &
AR (Canopy photosynthetic rate) CHED I
> %7 %A (Canopy conductance) DFMEIZHVS
b,

5. 1. 4 NDVI»5®DLAI RU'FPARDEIBNLHETE
HikETO—1IVEEHAEY AT L

Myneni et al. (1997) 1%, KE#HIESN7-NDVIIZ
Radiative transfer 7L % W TLAI & FPAR ##E5E
LTWwh, ZNIZEBE, KETIVIZYHEAMERICED
W AV F—FELERINE S S 2L — T HET
VTHoT, HERCLAIEFPAR#EET A 720K
ETNEESMO LN 6 THEO T HIBESEHL AT 4
(Appendix <12>) ALEE SNTW5, S5, il
FREREFH B\ IIERERE I X 508D X O L5k
A HEIZLAL K. O'FPAR OHEE IIEAREYI TH A 2
EDERSENT W5,

5. 2 St EFEAYBIROR S EF

ffgegdisl & L C, Olson T-#i54H T 27 4 (Olson et
al., 1983) D% K (FGlobal Ecosystem Legend t 43
#2272 (Olson, 1994a) D#4j, Potter et al. (1993)
DCASAET IV ELin et al. (1999) D7 —/ NV 7REEH#
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5. 2. 1 Olsontit3¥E> A7 LRV Global

Ecosystem Legend 198> X7 L

RFED 7O =NV R EREZ/TEERH L IIRL
Olson T#553 48 A5 24 (Olson et al., 1983) 9 5,
7IEH (Broad groups) % Appendix<13>II/RT, 7
HHIZE S, 4EBIMIGEND L), 2OR%, Z
DFFY AT LIHEAEN - EHFINTWD, $4b
%, USGSDGLCC 7= ¥ X— A9 b —fkIZigfit 2T
W5 Global Ecosystem Legend #3387 — 7 i,
Olson (1994a) % (M1 7-Global Ecosystem Legend 1=
MM A7 2 941HE (Appendix <14>) 226745
(Loveland et al., 2000), GLCC 7°— % X— A7 H—fi%|Z
A XN TWAIGBP-DIS T #5487 — ¥ 13 Global
Ecosystem Legend #5347 — % 244 L TR S 1L
THYH (Loveland et al., 2000), ZNEDHFHEL AT L
DOxBEL»FE—5 (Olson, 1994b) 27, HTE,
Global Ecosystem Legend (213 & & (ZEvergreen tree
crop, Deciduous tree crop, Interrupted areas, Missing
data® 4 HHDS > T 5 (USGS, 2001),

5. 2. 2 CASAETFINETO—-/NIVEEHNFES X

T

Potter et al. (1993) &, FEEIORFEIERELMTELT S
72D CASA E TNV DESFL ZDILHIZ DWW TR T
Bo THUZE AL, CASAETVOEMNE, HEEL X
1° Ay a2 THHEMIZEIEEN/-NEP (Net ecosys-
tem production) %f#-> TCO,DEE & HH % 7y o—N
VBT A2 L THhbH, 2 ZTNEPIX, NPP (Net
primary production) & Rs (Soil microbial respiration)
DETH b,

Potter et al. (1993) 12X 5L, CASAEFNVIZE -
THEZ & A IERD R EEE R, N1 AT AL RKEYD
Fisr, &3 - %8 (litter), HIEOEFERL, CO.4E
FEEVHEMTY I 2 b— FEN, SIBHHBESLED A
724 1238H (Perpetual ice * <o LLTRIER) T EIZIR
¥BNFA—% (NPPL L) oEdEsnTng, £/,
T LB E, KRETIVOFEITRIIIZE S DT/ VT A
— % (BIZIELE - BrhoRE/ERL (RMBEE
EV 7= OEE) OFEEOBICSIB I HEE S A
TLALREHPHWONT WS, Fa— N+ #p8HT
—Z DMLY FEF LR TVWRENTI XA -5 L LT,
I TIMFIINPP &R L C2OERNFIEEL R — 2 1
\ZEEHL 72,

F—-—2MZBWT, NPPR2EET % IZIZIPAR
(Intercepted photosynthetically active radiation) &
¢ (Light utilization efficiency) 2"LETH 5, IPAR
XEET 2 72DIIAFPARPLETH 575, FPAR &5l
BT 57D ERIERRPAKILSIB2 ET IV L AR TH
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Bo e HEHETL7-0I1213W e (Water stress factor)
PYLETH), We 25t ET H7-0OICIZEET
(Estimated evapotranspiration) 25 Td b, FE 1 C,
EET %58 § % 7-0I21ZSOILM (5 & 22 DRgE T
Soil moisture # /R HDWETH Y, SOILM x5HHET 512
IIWPT (LB Wilting point) &FC (B5AKE:
Field capacity) 2WETH 5, WPT & FC I3 >
25 L 5THE (Coarse, Coarse/medium, Medium,
Medium/Fine, Fine) (ZJI6 L CTERENTEY, WEFE
HLTWS Ay ¥ adHFHKoOgGEIIEE SN/ZWPT &
FCOfEZ LTI/ 2L & LTw5b (Potter et al.,
1993)s ZD A4 v ¥ 2 DML & HIRTT 5512, SiB
THBEESET— VSN TV A,

Potter et al. (1993) #SCASA €7V IZSiB 1 #b#
SR AT LR RGERNL, 1) HEED DR SRk
VTN L, 2) ZDY AT ADHEREFN I
TWADOTIHELS, HEDI AN F—NT ¥ R & AWK
TAF Iy 7 AEDWIGEHTH- T, HERFBOK
Sk - KEWHEFE7Tux L) 7 LTV iio
w9,

5. 2. 3 JO-NIVEBEZRODHEHT

Lin et al. (1999) 13, &FEIEER L ERMEROMENEH
CBEHOBE, HIBICEZRFEIENTHHFEL TV E0H
D LEERLICETNVEHEC DS, BEOKKETT
HERDOREEIZIZ ENZTDORBDOEZENED L )0 L
TWADPEHEL T A,

KEFIVCIE, 8ODEE/NT XA =% (W DKE,
MYHhOER, WEDORER, HEHOEE, Bith
DRE, BHThOEE, 7ToEDT, TEEEEORRERY
LS, EWC1LDT75 v 7 A CEERIC L BrEDRIL
&, EMLAEROREEE, 7 v EZT ROMERED
BKIZL > TREFDP O IIEFANEFET LI LICLLE
FoREE, BHEFEHICL S HigERD S KEh~n%E
FoBEE, ERLIN-BEZ0E, 7Ty E=TOERE
2, WEEOREHE, AW X 22FOWIL, fLIEH
I X ATEEREOARE, BERROR, BEILOE)TR
ENTWib,

RKEFINVEZO =NV TR AT LORRE
F-2NICEH 72, 8ODBE/NNTA—FDHH, 2
ODINTG A—F (EWC L HBEFROEEE, KaH»H
HIEFANOEZOBE ) A HET B IIH72o T, HEE
0.5° X0.5° A v a0k (= 60,156 X v ¥ =)
BT A SHEBO LB A7 4 (Appendix
<15>) HWLNTWS, RETFVIZL->TrZO—N
NGBEFEOFHENEREINL L E LI, HROEER
EFEE1316Pg (1 Pg =1 X10%) ThoT, HERDOHF
gL L—H LTV eV,
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6. DAATOWE (FFROLMDZE(LETO—/NIUIZS

IalL— M9 BHR)

DY A 7OFHz L H05enEr e LT, tHOZED
R BTF o NS, AR TIENam et al. (2000) (2
X B+ L OFEEBI L, Alcamo et al. (1994a) (2
& 5 IMAGE (Integrated Model to Assess the
Greenhouse Effect) 2.0 E 7V & 5 BB LOWF
pic ke NG T

6. 1 THHEOHRSES (FTO—/ILEHIREREH
)

+HHIb &1, FAO (1977) I2&NEEFEHAZL D
(1 ULFER)) o — A ZR AT O R D
I % TUEAORERE L TETIHE L V), ZDHE
A2 U T, Oldeman et al. (1990) 13+ k% 4 o
ORE Okf, A&, 1Lt WEE) 1201 Tnwb,

Fa—NVICRBE, KERTHSbohTL EEL
RISEIZZ8T 5 A, Oldeman et al. (1990) (fEdhic+
WHbo 4 J2RE, HEIC 6 Hik (77 A, db - ek,
Mk, 77 <7 INVIRMEDIHY B % &>, 3
-y X< I NVIRDFEDIHY #fix &8>, £17
ZT)REWT, T EZIT R A EIC L2,
ZFOFRIZE D L, THHLOTZEER T HiffFI3 6 &
STHRNILDEDRHLLDODEDHIEL KEIZE DD
DN S, 6 MIBEIOIRER T LiitEz 25 &,
1,094 X 10ha (/K££), 548 X 10tha (E£), 239 X 10tha
(ft#E), 83X 10tha (FRE) & 7Z&->Twa,

Nam et al. (2000) (¥, RUSLE (Revised Universal
Soil Loss Equation) EFNV&ffi-T, KEIZL B 7T
— Vi HEREEEFHE L, I IUOICRUSLEET IV
ZfESLL, RiZNam et al. (2000) (& 2 HIEREED
e hkL ya— Vit AT L L DD %
fERS 5o

6. 1. 1 RUSLEEFIL
RUSLEE® 7V DR & T&H 5 USLE (Universal Soil
Loss Equation) €7V, ARERHEIGEEICB VTS
AN T2 RO HERED 72O DE N %Y — IV TdH
57T (Renard et al., 1991), b2 ENZBWTHEEHHD
TR RIS E LTRIH ST (R, 1998).
Renard et al. (1991) (¥, USLE-ET LV ORREOFEE
BB E LD, DTOXTHERAREZHE LTV,
Thbb,
A=R-K-L-S-C-P
Z 2T,
A . Computed soil loss (HZEIFE472 ) OFEFH1-f)
REE)
R : Rainfall-runoff erosivity factor (FERitRED)
K : Soil erodibility factor (FiE%%0)
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L : Slope length factor (#HAIEARRE)

S: Slope steepness factor ({EEHRE)

C : Cover-management factor ({E¥#%%0)

P : Supporting practices factor (FR&1%%)

THb (hy INITEE, 1998128 %), USDA CKEH
4 . United States Department of Agriculture)
/NSERL (National Soil Erosion Research Laboratory)
(3, Z OB A324 1147 # T 11,000 #E O 2 351 B 10
FAZD DI bRED SRR L7 LB XTWw 5 (NSERL,
2000) .

Renard et al. (1991) (&, CHTHFIH, PA T
OERIZEFRTAELTWS, F/-RUSLEDUSLE 25
DERIF DAL TWET— I RXR—2DO KRR FEL,
2) 7 — 5 OFfENT, 3)FERI L ASCEFERR AR 2 I
LG, (EOVWTWLERRTWE, E5IZUSLE
RRUSLEIZ, BEIIAE L TWADHRIIEL TRV E
) IR D 8 B —E455 12 B> Tsheet erosion X
rill erosion |2 & TR AR RED 5123 &%
W2 &, RIZMopEo TR ARSI BT 5 HeRE b E
RLTFRBOAETHEIIRBEN LW L, BEOgully
erosion  EE L TWARWZ & iR TWw 5,

6. 1. 2 Nam5DIREREHTE

Nam et al. (2000) 1%, @&FkEgoHEEAEY, &
8FF0.5° X0.5° v aTHEL:. FOHEE, L
ToEBNTHL, 1)FHEORUSLEDAD ) b, R, K,
L, Sz #IKBE CTHE, ZOHEIZIEIKNET— 7,
TET— 5, HEET— 5 LMOMFEEIRE L 72z F)
Mo 2)C, PIZ2oWTIE, % 1 km OUSGS T &
ST — 5 L MOREIRE L oK x v THEES
Nam et al. (2000) &, Nam g B 5 A7 4
(Appendix <16>) & HW7z7A%, ZAUIUSGS I 7E
SHEY A7 2 (Appendix <17>) %= QIEHBIZEH L=
DTH5B . TOENHEEZFR— 6117,

DXy, Zo—nNVihtnET— 5 OnEEE
F— 2 VIZERT L, 70— NUREPYHIEEARE
2T B 72O FRENIRE, TIERE, RHERAER D
R, EiRt, e LETh b, £ L THI
4 HEDORBEFET A 3N RET— 5, BET—7,
EET =9 DBLETHY, H2EDREEEIHET AT
7=\t T — Y B TH S,

6. 2 IMAGE2.0E7J)L (Alcamo®¥ O—/\Liz 1
WEEEDY I2L—23)
FU—N Y AT LG - HuIE - S ZoRRAT

EFfo T2, £ COMBBRENEL, 62— HPd

(1994a) &, 70— N0 2T L %A DB
BT 2 2 LIl & o THEROHEREREEIFE O ¥ v v 7%
BB EDNIMAGE2OETIVOHKTH LS E LT 5,
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UL, RETNVIEKEOSHL P I TN
R 7O RHEDNTVEDT, RENSNTA—FD
% IR CE BHEOKREWZ LA b 5T A,
Zhuck s e, 1970 ~ 1990FEDO AN F—iHE, T4
VF—HEE, KERFOMEKREIL T A DIREEILOZH
FNOT =¥ BAT SN, RET N CLHBEELI; Y
Iab— FENT, FOER, BATHISOE TR
REBOFEERIIFAODMEMEEESLI-L LT
%o E5I1ZAlcamoet al. (1994b) 1%, IPCC (KUEZEH)
BUfF/ S 4V Intergorvermental Panel on Climate
Chage) D1S92a 71 DIFE AN R ORHREDT
WHEZ - T, 2100 TOTMBELELE S I 21—
FLTWA,
IMAGE2.0EF N & 7O — N\ MY AT LD
F2EAbL I, RETFTINVDLand Cover 7 ET LD
IMAGE2.0 - #u#i 548> A7 2 (Appendix <18>)
YHWT, SEESOTHEE (FHERE0S" X0.5° X
va) DEAT I 2L - bFTDLHEIZH B,
IMAGE20ET7MWVIZBWT, A¥yIalb—Ya rili@b
LYATLETFTETVORRIIRDEB) THS,
IMAGE2.0 €7V
Energy Industry ¥ A7 A
Terrestrial Environment > A 7 A
Agricultural Demand % 7€ 7V
Terrestrial Vegetation % 7 €7V
Land Cover 7€ 7V
Alcamo et al. (1994a) (2X 5% &, Agricultural
Demand % 7 EF I & o TEHM & E#DFEE, Energy-
Industry ¥ AT L2 X > THMDEE, Terrestrial
Vegetation % 7 E FIVNZ & o TEIEREAE O34 R O E7E
MOWBIERN e A & FOEESRN Y I 2L —FEN, £
NS DFEFEAHLand Cover ¥ 7E F I AT ST L
BRI 2L —bENE, ZOTMPEHEERLL I
L—varOlEEFR-2VIZEEL, ZORIZBW
T, THHEE (LY Ial— T A0I21E, Ao
FE, HHOFEE, FROFE, BIEMAEDOT R RO FE
Ve DOEAE 2204, Z L Cra— Nz T —
YDETH b,
ya— et ST AT AOLEREEFICEDY
W Terrestrial Vegetationt 7 €7V & Land Cover
FTEFIWZOWTUT, Mt 5,

6. 2. 1 Terrestrial Vegetationt 7E7 /L
Terrestrial Vegetation %7 E7IVOHMIZ, HFEME
D5 T O FEVE OTEAER 2 537 & £ DEFEMZ ¥ 3
2L—b+$5Z2%.THY (Leemans and van den Born,
1994), ETEREA: AR B S EAE OB 22 5340 & A e
F5MEEBHEICERTAE L TWA, 22 TLleemans
and van den Born (1994) (&, #fekid & 135EIEE
TLOBEEINTVRWY AT LAY AL, EE
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YWOBAER 2254 L 1L, REBEMNICETITRE G EER 15
B OVIRASEY) 7 Hdg & EF L T b,

Leemans and van den Born (1994) (&, {#E7EfiA:5
WD Il —bD72HIZPrentice et al. (1992) @
BIOME t#i#f 75746 A7 4 (Appendix <19>) %%
ELTHWTWED, $5 4y allHST 5 EAT
FEENEEZORX y v aNBEEMAETEI DY TEH L X
ICHWTWAITTHA  (Alcamo et al., 1994a), 7=
R TETNE, EVEYOBTER 010 & EREED » 3
2l — +D72®1ZCrop Sustainability €7V (FAO,
1978) #HW, W THEICEEINLREBEORES, 1
M- 7TNH) - BB OEFRORE, TIEOREICE
HLAROR ) HORNAEE L T\5  (Leemans and
van den Born, 1994),

6. 2. 2 Land Coverb7ET I

Alcamo et al. (1994a) (&, Land Cover# 7 ET )LD
Hi9% 7o — \Ve T ERbD Y I 2L — b &alix
TWD, SOV Ial—3 a3 OEBESSFT, BIRO
FMH RIS HE SN T 5,

F7o, FHBES (O I 2L —YarilBVT, B
i, EHL, FHROEELY ZFOTHOEIERA SR KU E
OB LA ICEEENON TS, g
Hy - FHIDFEE, FMOMHEK, IO DOZELIZITLL
TAIRE SN TV 5,

- B - EROREIZIE 200V —V: 1) TES
OB OEN - BB L CEETH L, 2)KD
BV E AT AEICMET S5 L, MMES
NTWw5  (Alcamo et al., 1994a), F7zl28ET 5 EH
(ZIMAGE2.0 - B 54> A 7 40 “Agricultural
land” 12X > T, R EHIZ “Cool grassland,”
“Warm grassland,” “Tropical dry/savanna” (Z& 5T
WEIZFREIND L),

FMOWEIZIZ 3 DD —)V: 1) R 3 #Is  (Africa,
India + South Asia, East Asia) TIIBEFEDOFRL 2 v
vaBtkEns b, 2) FIUITMKE EHOBERDFR
REBMBOBRTELLZ L, 3)E)OEF10 IR
(Canada, USA, Latin America, OECD Europe, Eastern
Europe, CIS, Middle East, China + C.P. Countries,
Oceania, Japan) TIIFMHOKBERZILIZE LR NT
&, MPIRESEIN TS (Zuidema et al., 1994)

EHLZ DOV TIE, 3CICETHRE £ TO NARNEE)IC X
STHhEHEYDBPLLTBYHED “Wetlands”
(IMAGE2.0 TS FE Y A T L) O Ains R b IR
BIIARETH D Z ENMREENTWS  (Leemans and
van den Born, 1994),

COTHHELLY I 2L — 3 »OMEIZME1970
EREEAEE I NTBY, Olson LHIBESFEL AT 4
(Olson et al., 1985) ™51IEH D TIMAGE2.0 - #b# 78 75
AT LMEHEINTES 25172 (Alcamo et al.,

2001  No. 96

1994a),

Leemans and van den Born (1994, p.137) (2&£5 &,
Olson T B4 A T LAMERN I S - B HIE L
ToLB)THb, $4bH, [Emanuel et al. (1985),
Guetter and Kutzbach (1990) it 53487— 4 (3515
XahbEx M SNIBEMET - TH D, LHIL,
CD &) B HETILEY & L E ST — 5 2 1E
BTEZV, X <AISGNY AT 4L LTKichler kit
HEY AT 4, Matthews L5340 A7 4, Olson 1
WS> A7 4 (Olson et al., 1985), Melillo et al.
(1993) O Melillo LHu#iE 574> X7 4 (Appendix
<20>) MdH LAY, KichlertimH Y A7 4 &
Matthews T H1I7H Y 2 7 403t L AANEY) 2 9 3H 123
WTWTEF SRR EDRNTE), Thbnle
NENSOGHET— ¥ 5 ZFNIEHFHATEN DL LT
W5, Melillo BB A7 4103, BTERAEZ T~
WMRETDHEE D IIMatthews LG T — ¥ % &4
DT — 7 L 2 ~ 3 DBENMFAEDFEFIZFEINT
Wby TOZENILEH LT =Y DAEEGEHELIHET
Who BIRENT, HODOMZEICRDZITANSGNS /1
— NV 7Y AT 213 Olson Bk B3 HH S A 7
LTHbH), LA LEKEZ, Olson TH#ESHL AT 4
DRpE LT, &5EMITAKINALMAEDEONT
WhHIHOINLEHECE %2 &, Grazing land &
Pasture land "B SN TEB O T HARNAEICEEIZE T
NTWAEZ EPERENT WS,

%3, Olson THIHEDF L A7 40 6IMAGE2.0 -
BB AT LNDOERIZH T2 > TIEBIOME Tt
WESHEL AT LAHBEL SN TS, ZOHEIZOW
TZuidema et al. (1994) 1%, #hA 7% < TR =
TV E, BT A= 7R FOMOMERBRIELLDOE
R 2@ L T b Z &2 28T b,

7. EZAM4TOWR (FO—/NILEHEEDSIED 1-DDHR)
Ev A4 7OFE%x & AWF5enEr & LT, MEREss
T EE 2 DORFFE5 8T 2 250 B

7. 1. IEYEREROWR
FEPERESEAS 7 0 — N )L 7 - HL5H IS D THRAERS L
Fro TWAIREIL, grassland D3 AitE% C 3 fiy & C
LR35 28ThHDH  (RINFME) . FEO R
FREIZIE3ODF A4 THHY), I Hb25 4 THCIHE
W CARYTH-T, EokaE WS 1 gDOREEREE
HDIZE L 72KDOE)NIC 3 HiT450 ~950g, C 4 fi¥
TI3250~350g THLZ Enbbhb LH12, C3HY
£ 0 C 4o Aty (I, 2000), 72721,
HEIE L 7oA I 2UE, BUE IS 1 O R RKZFIH L
THRF, BE, B, HELTHENE-> TV LEIZ—
W2 DA REARADES LTV, INHIETN
TC3IMWWTHAH L), T2, C3/C4DXIFIFEIZL
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ML, RIFFTRTC3 MW TH LA, EHIZBNTC
3/CADRGy%HER)E— ML T TITH) 2 LIZA
HThHHEV) (RIFME). HWOER - AR %
ML 7-C3 /C4 DX, HiEOHERE D & IgvE S
NDENAF =L EZRE DD, DX RSV LELR
DI, —EDBRBEEIM T L OILE & FEMEL T 5
DHEIWRO SN TWENSLTHDL (- &I, 1999),
REHDOCOREDEENNAE ) BRI LIOEER, W
e, ZRFEHLE o 7R DEEARN % B RE & A L C,
TR IR E B e 525 (RJI, 1999), g - K&
Il (1999) (&, BRISZSEHICAS A4 - ARERYZRIDENC
X VREZ XS 5T &A%, KO 53A & YRR3R 2
550 E L OFBIOIZE 21T 9 L ZIHRICAMME A T
A ERRT 5,

7. 2 FEBHIEFOHT

FE RS 250 Fa— NV T HGEOBI L LT,
PATFIZKichler (1949) & Walter and Box (1976) OHf
ZeHG 2 R3S B Bk & 912, Kichler il 74H >
AT LIIBRENT A—YDEREHIE LTSIBET IV
F721ECASAETIVTHWLNTEY, Matthews TH#h
DV ATLELEDIZECHONIZ VAT LTH %,

Walter HEESFEY A T 413, HuBRHBIORELESHE S X
724 (Appendix <21>) (J{EHEN TV 5, ELHIFEEE
BT VT HIEOE 4 L1357 L CHUER R = R B B,
WSS E]THIAE S & LTV e\t e flAE O 5
MPESN W EI2IE, GLCC DGlobal Ecosystem
Legend T 487 — % 2 K — 712> TitAEZ T, #H
BRHbHELE 7 — & Z#:if LT\ B,

Appendix <22> (213, MFROMEARKTHELKR ST
WBHDELTHIZTINTYS (FE, 1989),
Schmithiisen (1976) @7 0 — )L AT AT L
18T 5,

7. 2. 1 Kichlerfg%REY 27 L

Kiichler (1949) &, N F TOMIIZ X AHEAXAT
EIRTEANTEN Li2fiins & & b12, HEIZHED
&, Ve SR CILBGSIRASITRET L2 b #h
(ZFREATREZ:, L D EBII L o RS Y AT L
RIRFELZ, FHUCL D &, HBUC L 2REESEIE, £
DOEIHFEBH SN TETE D Lo b Wi O 275
IR LT B Ewv9,

LB E, REDOSEEL, Capital letters (B
evergreen broadleaf, D . deciduous broadleaf 7% &) #»
LIHH Z#IRL, RITHEORE S, HE, Bl
3TN —=ThHENFNsmall letter (¢t minimum
height of trees = 25 m, c. continuous growth, k . suc-
culents 7 &) OIEH %R L THASDEHEE L KT
LLDThH 5D, DHEAZHIBAEMITH > TH /L
L TH->ThH, DHEEAVTEICHAS DY T %
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FHTE& % & Kichler (1949) (3T W5,

7. 2. 2 Waltertg4A¥EY X7 L

R (1990) (X, WalterfiZE55 > A7 4 19IHH
(Appendix <23>) %, HEYESRIZED (HEYD 70—
IV EEBIRL7ZBIE L THEITTW A,

Walter and Box(1976)i&, FESAEWE (Biogeosphere)
ST L7238%%, 2% 1) Orobiome (ILfFHU%K) (2BwW
THEE S ARERORS| % ERE), Pedobiome (&f&E &
0O HIEIZE VIR L7 A:RER % 8), Zonobiome (1
BRRED 5 A4 TEEBEEAIN TS Z L EEE)
T Tra— NVl AT L e E R, FL
T, Zonobiome D b K& L HAIIFER (climate
zone) |ZHIM TS 9IEH L L, KoMEBO#ERME LT
EHIZ10EB 22T, #R, JURORZEIZED VI
AN Lo Tru— NI KBRS EE 19THE & Lz, 7272
L, —D2®Zonobiome N TIXRfEIL—HKE TIZHE <,
Subzonobiomes |2 & D fli5ETE 5 & LTHY, [FERIZ,
Orobiome b ZNALE 9 5 Zonobiome (Zhe U THIZME
T&bLLTwW5h, 2L C, b LILEHMEIERD
Zonobiome (Zh725 & & (BT TH S AT v iy
FCHET LY I VIR 1, 4 DZonobiome Z & 12
Orobiome 23l S NAITH S RVE LTWh,

8. FA17OME (FO—/IvittMET — 2508

ELBULEE)

F¥ A4 7OFELE L HMFERE & LT, KGR, 4t
EALFERIIEER D 2 D OWFER BB T o N5, KIEERD
ffgesBIA sy T — VLT — 7 IR L 2 W
L, BRENT 2 -y EEHITE2720THY, &
Y ERA LA AR BR O FE B HSZ AUARAT L 22 W BRI,
e XA W T — & OMISIKAF D8 <, RIS
TOT—= Y WENLERIZD, 7O0—NVEGgHETE
SRV THb, S5, TOEHZLTIHHT 5,

8. 1 XKIEROMRAE (STEEOLEKIOHTE)

Z I TIE, HERADOKPELZIET 57201 ER 2+
BT OWFFEE5) % 38R L TRHT 5o

HEKRZEIE A (2000) & Oki et al. (2000) i,
TRMM (2w B W #8100 5 2 . Tropical Rainfall
Measuring Mission) (2SN TWAPR (FERIL —%
:Precipitation Radar) O AEGESREZEME ) ZLi2L -
T, K OEIRNLHEED TR G o722 EZRL
7z L-band (HEA20cm) O~ 4 7 uzFIH L7728
BVUE— Yy 7L B EHRGOREEIERD S
ThNTELD, BIZITJERS-1 (MEREFHFHE
Japanese Earth Resources Satellite - 1) (Zf&# S 7z
SAR (&BHIIL — %" Synthetic Aperture Radar) @
L-band i & % TR OHEEIL, TREP % S4HE TR
THIEMNTBH Y, SUEET VI L a3
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KEDHBIZIIE-> TV W EW, F/2, EHZE)
B (23° ~60° ) (BT 2105 L, T hThnbE
HJ& TOEELIRINUC & » TEDO T OIIFEKS OERAL
bNTLE ) LWV EFDH o728\, TRMM/PRD
BAD, EX2 cm &E L, MEEBIZIEAN TV RN
EWVI)EFTIEH B, ETEBIL TWEDOTHEARD
R IR TIC L, KRG OERDE— A T
HER e B C X 2RI H 5 £\ ), Oki et al.
(2000) &, HHAEIC X BRDFA MR L 72 B CRAEGELRE
v, 0~1 (LIFEGAKE, 0RALBIE) Z&
5 &9 ICIFEBL S M-S O £EkE 72 TR =
DFTEHRERL TV 5,

PLbEds, HEkGOHEEIZIE, Fa—2v ety
HT— 5 INRETH b,

8. 2 HYIMEFMTEIROIAZF (CENTURY E7 )L

DWFE)

CITIE, Bw/E, 2, A F T OEYERLFARIESR
BT ALENLET IV THALNREL Ckag g ML
KR IKREIRHERERFZ2FT  Natural Resources Ecology
Laboratory) ®@CENTURY €7V (NREL, 2000) %%
F5, MYOREEE  #Emd A0, HEOEE, Vo,
A F 7 OFEBR% IRFEMEREAAEDEDL Z LIFEETH
Bo KEPE, FEEBIZ L > TRETDCO, % HE LTk
FEFELT 575, BREOIRREIZS 5 TIED O AR
BOEWNCTERVWE &, REFLORZEDS F7-8ib7
LI ENTFHEINDENLTH A,

NREL (2000) (2&5 &, CENTURYEF VT 52
DY TETNVELE L Y & HEOMORE, EHRO
7Ty 7 ANEE SN, ) Y, AFTDT Ty
7 AL EDETEIESNS, 2L T, ZOETIVIULT
O MEE, T72bb A Rm &R ORIRAR, HEE
KE, BEOHHE, MWICEIENLEE -V - 447,
YHERIC BT A) V=&, KARUHEICETN
BEFICETHLANE, FLTHEORERVEZRER
EHWE L SN TWAhA, Parton et al. (1993) 1%, 5
DEFE1ME (F=7, ¥4, A¥>3, I—bIKT
=), TAVHERE2HE, 77745+, a7 3H#
H, A TAY ) EaGELTARETIVEETLTY
BHLO®, Lin et al. (1999) o X912, [&]) 5 [H]
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B SE T/ — "\ ihic# - EFREREESETHE
TE 5TV,

9. FHAMMEDL XT LDHE: EHERE

rya—5) T E Y AT L%, HEROFL S BREET
ZeD A7 O HREREIIEIZ L > THOKKRE L TRLET
HHZEDbhotz, T, HHME, HHFIH, fEE
SR AT LR AL LN T AT L%
WS DEIMDH B Z LD o 72,

WERESERZE D 720121, HEKROL TS 2D
P DR TH S (Fl 2 1EDorman and Sellers, 1989 ;
Potter et al., 1993 ; Alcamo et al., 1994a) #%, 54H> A
T LHET HEBHE A EL SIS, AP
HODHEHEHZ FEICS WY TONLHMA (BT
FAOMDLCCS) A TETWAEIENL, LT LLARW
HHEDSEWHHHY AT L TH DL EIEIERRWEAS D,

IGBP-DIS THig B ¥ A 7 41%, HiERD BRERSS
Wf2e D7z SN, ERIISERMENTWE T A
FLTHbD, SNIZE>TEDLL L) Y AT LIIBHE
DEZH, WEROHRBEEOMIER S IFRFESI T
T, LA L, HIEROHFBEROMEZIZL > T
IGBP-DIS t i B4y A 7 L3 F 72+ Tlde 8%
I THb, ZhUL, BIROUERHE LUK L L TLE
L4 A5EE EEIC L - T, IGBP-DIS +#hbk & 5548
7 — & QA AR BAAETE R B ZEET I 2 L O E HEH
BT 5T, EREMIZIEEZ WA ) LHEET 0
5THhb, D&%, LUCCOIFEEEH S IZLCCS
R AF o 7- BAKEY 72 70 — NV HIHE S AT L OFRFIR
fEV, GLC2000 T 4 A7 413, HEEB DS &
WZINZ TR 2 80, € L CHU I O# R R HE 12
KEL WS LD TH D, ZZTHEEATIE, 20
VAT LSHEROM RERBEIFEOERITINR 5 Z L1k
BHEEZ D,

HAZ, Kf TS Loty AT 400 E LD
DEHIH U CHEBEEER L2 (£—8), GLC2000t
WY AT L O5EEE # BUSHEIRT 5 & & IR
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[Appendix <1>]
Running T #i 4 B 54> A 7 4 (6% H; Running et al., 1994)
Evergreen needleleaf
Evergreen broadleaf
Deciduous needleleaf
Deciduous broadleaf
Broadleaf annual
Grasses

[Appendix <2>]

IGBP-DIS +##: B4 > A5 4 (173HH; Belward ed., 1996)
Evergreen needleleaf forest
Evergreen broadleaf forest
Deciduous needleleaf forest
Deciduous broadleaf forest
Mixed forest
Closed shrublands
Open shrublands
Woody savannas
Savannas
Grasslands
Permanent wetlands
Croplands
Urban and built-up
Cropland/Natural vegetation mosaic
Snow and ice
Barren or sparsely vegetated
Water bodies

[Appendix <3>]

IGU T #FI S8 X 74  (16TEH; van Valkenburg, 1950)
Settlements and associated non-agricultural lands
Horticulture
Tree and other perennial crops
Cropland

Continual and rotation cropping
Land rotation
Improved permanent
Unimproved grazing land
Used
Not used
Woodlands
Dense
Open
Scrub
Swamp forests
Cut over or burnt over forest areas
Forest with subsidiary cultivation
Swamps and marshes
Unproductive land

[Appendix <4>]
Wk A S A7 4 (93HH; ISCGM, 1998)
Forest
Mixture
Grassland/Shrub
Agricultural area
Wetland
Barren area
Built-up area
Drainage/water
Ocean or Sea

[Appendix <5>]
LCCS #5338y 2 7 4 (83EH; FAO, 2000)
Primary vegetated areas
Terrestrial
Cultivated and managed terrestrial areas
Natural and semi natural terrestrial vegetation
Aquatic or regularly flooded
Cultivated aquatic or regularly flooded area
Natural and semi natural aquatic regularly flooded vegetation
Primary non vegetated areas
Terrestrial )
Artificial surfaces associated areas
Bare areas
Aquatic or regularly flooded
Artificial water bodies, snow and ice
Natural water bodies, snow and ice
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[Appendix <6>] A2. Aquatic or Regularly Flooded Primarily Vegetated Areas (50
GLC2000 #5348 > A 7 4 (FF10738H; Stibig, 2001) HH)
A. Primarily Vegetated Areas A23. Cultivated Aquatic or Regularly Flooded Areas (veg.>
Al. Terrestrial Primarily Vegetated Areas (463EH) 4%: 2 months)
All. Cultivated and Managed Terrestrial Areas  (veg. > 4%: 2 A24. Natural and Semi-Natural Aquatic or Regularly Flooded
months) Vegetation
A12. Natural and Semi-Natural Terrestrial Vegetation Woody
Woody (7-2m) Closed to open
Closed to open  (>20/10 %) Trees
Sparse (20/10-1%) Closed
Trees (>30-3m) Flooded > 4 months
Closed (>70/60 %) (ditto 1)
Continuous Flooded 2 < months <4
Needleleaved Broadleaved
Evergreen Evergreen
Deciduous Closed to open
Broadleaved (ditto 3)
Evergreen Open
Deciduous (ditto 3)
Fragmented with A12 Shrubs
(ditto 1) Closed
Closed to open Flooded > 4 months
(ditto 2) (ditto 1)
Open (70/60 - 20/10%) Flooded 2 < months <4
(ditto 2) (ditto 1)
Sparse Closed to open
Shrubs (5-0.3m) (ditto 4)
Closed Open
(ditto 1) (ditto 4)
Closed to open Herbaceous
(ditto 1) Closed to open
Open Flooded > 4 months
(ditto 1) Second layer absent
Sparse Second layer present

Herbaceous (0.3 -0.03 m)
Closed to open
Second layer absent
Second layer present
Trees
Sparse
Shrubs
Sparse
Sparse
Lichens/Mosses
Closed to open

Trees
Sparse
Shrubs
Sparse
Flooded 2 < months <4
(ditto 5)
Waterlogged
(ditto 5)



84 E IR 2001

B. Primarily Non-Vegetated Areas (113HH)
B1. Terrestrial Primarily Non-Vegetated Areas
B15. Artificial Surfaces and Associated Areas (veg. < 4%: 10
months)
B16. Bare Areas
Consolidated (LLTF23HH (ZIEFZURHIIARIEH % 50
Bare Rock
Hardpan
Unconsolidatad (DA T 238 HIZIERE MM IEARTHH % 53%#4R)
Bare soil
Loose and shifting sand
B2. Aquatic or Regularly Flooded Primarily Non-Vegetated Areas
B27. Artificial Waterbodies, Snow and Ice (veg. <4%: 10
months)
B28. Natural Waterbodies, Snow and Ice
Water
Snow
Ice

Needleleaved
Evergreen
Deciduous

Broadleaved
Evergreen
Deciduous

Continuous
(ditto 1)

Fragmented with A12
(ditto 1)

Flooded > 4 months
(ditto 1)

Flooded 2 < months <4
Broadleaved

ditto 2

ditto 3

Evergreen
Flooded > 4 months
(ditto 1)
Flooded 2 < months <4
(ditto 1)
Second layer absent

ditto 4

ditto 5
Second layer present
Trees
Sparse
Shrubs
Sparse

No. 96

[Appendix <7>]

SiB+## 5 4H A 7 4 (135 H; Dorman and Sellers, 1989)
Needleleaf-evergreen trees
Broadleaf-evergreen trees (tropical forest)
Needleleaf-deciduous trees (larch)
Broadleaf-deciduous trees
Broadleaf and needleleaf trees (mixed forest)
Broadleaf shrubs with perennial groundcover
Broadleaf trees with groundcover (savanna)
Groundcover only (perennial)
Dwarf trees and shrubs with groundcover (tundra)
Broadleaf shrubs with bare soil
Winter wheat and broadleaf deciduous trees
Bare soil
Perpetual ice
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[Appendix <8>]
Kiichler #4538 A 7 4
Broadleaf evergreen trees

(3218 H; Kiichler, 1983)

Broadleaf evergreen, shrubform, minimum height 3 feet

Broadleaf evergreen, shrubform, minimum height 3 feet, growth
singly or in groups or patches

Broadleaf evergreen, dwarf shrubform, maximum height 3 feet,
plants sufficiently far apart that they frequently do not touch

Broadleaf deciduous trees

Broadleaf deciduous trees, plants sufficiently far apart that they
frequently do not touch

Broadleaf deciduous, shrubform, minimum height 3 feet

Broadleaf deciduous, shrubform, minimum height 3 feet, plants suf-
ficiently far apart that they frequently do not touch

Broadleaf deciduous, shrubform, minimum height 3 feet growth
singly or in groups or patches

Broadleaf deciduous, dwarf shrubform, maximum height 3
feet/Grass and other herbaceous plants

Broadleaf deciduous, shrubform, minimum height 3 feet/Grass and
other herbaceous plants

Broadleaf deciduous trees/Grass and other herbaceous plants

Broadleaf deciduous trees/Broadleaf evergreen, shrubform, mini-
mum height 3 feet

Needleleaf evergreen trees

Needleleaf evergreen trees, growth singly or in groups or patches

Grass and other herbaceous plants

Grass and other herbaceous plants, growth singly or in groups or

patches

Grass and other herbaceous plants/Broadleaf evergreen trees,
growth singly or in groups or patches

Grass and other herbaceous plants/Broadleaf deciduous trees

Grass and other herbaceous plants/Broadleaf deciduous trees,
growth singly or in groups or patches

Grass and other herbaceous plants/Broadleaf deciduous, shrub-
form, minimum height 3 feet, growth singly or in groups or
patcehs

Grass and other herbaceous plants/Semideciduous. broadleaf ever-
green and broadleaf deciduous trees, growth singly or in groups
or patches

Herbaceous plants other than grass

Mixed: broadleaf deciduous and needleleaf evergreen trees

Needleleaf deciduous trees

Needleleaf deciduous trees/Broadleaf deciduous trees

Semideciduous: broadleaf evergreen and broadleaf deciduous trees

Semideciduous: broadleaf evergreen and broadleaf deciduous,
shrubform, minimum height 3 feet

Semideciduous: broadleaf evergreen and broadleaf deciduous,
shrubform, minimum height 3 feet/Grass and other herbaceous
plants

Semideciduous: broadleaf evergreen and broadleaf deciduous,
dwarf shrubform, maximum height 3 feet, growth singly or in
groups or patches

Semideciduous; broadleaf evergreen and broadleaf deciduous
trees/Needleleaf evergreen trees

Vegetation largely or entirely absent

No. 96 85

[Appendix <9>]
Matthews T #1348 2 7 4 (327 H; Matthews, 1983)
Tropical evergreen rainforest, mangrove forest
Tropical/subtropical evergreen seasonal broad-leaved forest
Subtropical evergreen rainforest
Temperate/subpolar evergreen rainforest
Temperate evergreen seasonal broadleaved forest, summer rain
Evergreen broadleaved sclerophyllous forest, winter rain
Tropical/subtropical evergreen needleleaved forest
Temperate/subpolar evergreen needleleaved forest
Tropical/subtropical drought-decidious forest
Cold-deciduous forest, with evergreens
Cold-deciduous forest, without evergreens
Xeromorphic forest/woodland
Evergreen broadleaved sclerophyllous woodland
Evergreen needleleaved woodland
Tropical/subtropical drought-deciduous woodland
Cold-deciduous woodland
Evergreen broadleaved shrubland/thicket, evergreen dwarf
Evergreen needleleaved or microphyllous shrubland/thicket
Drought-deciduous shrubland/thicket
Cold-deciduous subalpine/subpolar shrubland, cold-deciduous dwarf
shrubland

Xeromorphic shrubland/dwarf shrubland

Arctic/alpine tundra, mossy bog

Tall/medium/short grassland with 10-40% woody tree cover

Tall/medium/short grassland with < 10% woody tree cover or tuft-
plant cover

Tall/medium/short grassland with shrub cover

Tall grassland, no woody cover

Medium grassland, no woody cover

Meadow, short grassland, no woody cover

Forb formations

Desert

Ice

Cultivation



86 E BBk 2001 No. 96

[Appendix <10>]

BATS +#i# B 548> A7 24 (183 H; Dickinson et al., 1993)

Evergreen needleleaf tree
Evergreen broadleaf tree
Deciduous needleleaf tree
Deciduous broadleaf tree
Mixed woodland
Evergreen shrub
Deciduous shrub

Tundra

Tall grass

Short grass

Bog or marsh
Crops/mixed farming
Irrigated crop

Ice caps/glacier

Desert

Semi-desert

Inland water

Ocean

[Appendix <11>]

SiB2 ti#EE Y A7 4 (9IHH, Sellers et al., 1996)
Broadleaf evergreen trees
Broadleaf deciduous trees
Broadleaf and needleleaf trees
Needleleaf evergreen trees
Needleleaf deciduous trees
Short vegetation/C4 grassland
Broadleaf shrubs with bare soil
Dwarf trees and shrubs
Agriculture/C3 grassland

[Appendix <12>]
Myneni T #E S A7 4 (63HH; Myneni et al., 1997)
Broadleaf Forest
Needleleaf forest
Shrubs
Savanna
Broadleaf crops
Grasses and cereal crops

[Appendix <13>]
Olson #1534 A 7 4 (71HH; Olson et al., 1983)
Forest and woodland
Interrupted woods
Grass and shrub complexes
Mainly cropped, residual, commercial, park
Tundra and desert
Major wetlands
Other coastal, aquatic, and miscellaneous

[Appendix <14>]

Global Ecosystem Legend - #1534 3 A 7 4
Loveland et al., 2000)

1 Urban

2 Low Sparse Grassland

3 Coniferous Forest

4 Deciduous Conifer Forest

5 Deciduous Broadleaf Forest
6 Evergreen Broadleaf Forest
7 Tall Grasses and Shrubs

8 Bare desert

9 Upland Tundra

10 Irrigated Grassland

11 Semi Desert

12 Glacier Ice

13 Wooded Wet Swamp

14 Inland Water

15 Sea Water

16 Shrub Evergreen

17 Shrub Deciduous

18 Mixed Forest and Field

19 Evergreen Forest and Fields
20 Cool Rain Forest

21 Conifer Boreal Forest

22 Cool Conifer Forest

23 Cool Mixed Forest

24 Mixed Forest

25 Cool Broadleaf Forest

26 Deciduous Broadleaf Forest
27 Conifer Forest

28 Montane Tropical Forests
29 Seasonal Tropical Forest
30 Cool Crops and Towns

31 Crops and Town

32 Dry Tropical Woods

33 Tropical Rainforest

34 Tropical Degraded Forest
35 Corn and Beans Cropland
36 Rice Paddy and Field

37 Hot Irrigated Cropland

38 Cool Irrigated Cropland
39 Cold Irrigated Cropland
40 Cool Grasses and Shrubs
41 Hot and Mild Grasses and Shrubs
42 Cold Grassland

43 Savanna (Woods)

44 Mire, Bog, Fen

45 Marsh Wetland

46 Mediterranean Scrub

47 Dry Woody Scrub

48 Dry Evergreen Woods

49 Volcanic Rock

50 Sand Desert

51 Semi Desert Shrubs

52 Semi Desert Sage

53 Barren Tundra

(9435 H; Olson, 1994a;
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54 Cool Southern Hemisphere Mixed Forests [Appendix <16>]

55 Cool Fields and Woods Nam L ##E 58> 274 (9IHH; Nam et al., 2000)
56 Forest and Field Forest

57 Cool Forest and Field Grassland/Shrub

58 Fields and Woody Savanna Agriculture

59 Succulent and Thorn Scrub Paddy field

60 Small Leaf Mixed Woods Mixture

61 Deciduous and Mixed Boreal Forest Built up area

62 Narrow Conifers Barren area

63 Wooded Tundra Wetland

64 Heath Scrub Water bodies

65 Coastal Wetland, NW

66 Coastal Wetland, NE [Appendix <17>]

67 Coastal Wetland, SE USGS T a4 A 7 4 (2438H; USGS, 2001)
68 Coastal Wetland, SW Deciduous broadleaf forest

69 Polar and Alpine Desert Deciduous needleleaf forest

70 Glacier Rock Evergreen broadleaf forest

71 Salt Playas Evergreen needleleaf forest

72 Mangrove Mixed forest

73 Water and Island Fringe Shrubland

74 Land, Water, and Shore Mixed shrubland/grassland

75 Land and Water, Rivers Grassland

76 Crop and Water Mixtures Savanna

77 Southern Hemisphere Conifers Dryland cropland and pasture

78 Southern Hemisphere Mixed Forest Irrigated cropland and pasture

79 Wet Sclerophylic Forest Mixed dryland/irrigated cropland and pasture

80 Coastline Fringe

81 Beaches and Dunes

82 Sparse Dunes and Ridges

83 Bare Coastal Dunes

84 Residual Dunes and Beaches
85 Compound Coastlines

86 Rocky Cliffs and Slopes

87 Sandy Grassland and Shrubs
88 Bamboo

89 Moist Eucalyptus

90 Rain Green Tropical Forest
91 Woody Savanna

92 Broadleaf Crops

93 Grass Crops

94 Crops, Grass, Shrubs

[Appendix <15>]

Lin btk 5% > 25 4 (53 H; Lin et al., 1999)

Tropical forest
Temperate forest
Boreal forest
No-vegetation
Crop/grass-land

Cropland/grassland mosaic
Cropland/woodland mosaic
Wooded wetland

Wooded tundra

Mixed tundra

Herbaceous tundra

Bare ground tundra
Barren or sparsely vegetated
Herbaceous wetland

Water bodies

Snow or ice

Urban and built-up land
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[Appendix <18>]

IMAGE2.0 +## B 548> A7 4 (171 H; Alcamo et al., 199%4a)

Agricultural land

Ice

Cool (semi) desert

Hot desert

Tundra

Cool grass/shrub

Warm grass/shrub
Xerophytic woods/shurb
Taiga

Cool conifer forest

Cool mixed forest
Temperate deciduous forest
Broad leaves/warm mixed forest
Tropical dry/savanna
Tropical seasonal forest
Tropical rain forest
Wetlands

[Appendix <19>]
BIOME T #: 5% A 74 (173EH; Prentice et al., 1992)
Tropical rain forest
Tropical seasonal forest
Tropical dry forest/savanna
Broad-leaved evergreen/warm mixed forest
Temperate deciduous forest
Cool mixed forest
Cool conifer forest
Taiga
Cold mixed forest
Cold deciduous forest
Xerophytic woods/scrub
Warm grass/shrub
Cool grass/shrub
Tundra
Hot desert
Semidesert
Ice/polar desert

[Appendix <20>]
Melillo -4 B 546 A 7 4 (2016 H; Melillo et al., 1993)
Boreal forest
Boreal woodlands
Wet moist tundra
Polar desert
Ice
Wetlands
Tropical evergreen forest
Tropical deciduous forest
Tropical savanna
Temperate broad leaf evergreen forest
Temperate mixed forest
Temperate deciduous forest
Temperate coniferous forest
Short grassland
Tall grassland
Mediterranean shrubland
Arid shrubland
Temperate savanna
Xeromorphic woodland
Desert

[Appendix <21>]
WERMBIREAE 04 E S A 7 4 (2036 H; ISCGM, 1998)
Tropical rainforest
Hydrotropic forest
Grassland in tropical or sub-tropical zone
Semi desert in tropical or sub-tropical zone
Desert in tropical or sub-tropical zone
Evergreen thick-leaved forest
Evergreen broad-leaved forest
Deciduous broad-leaved forest
Grassland in temperate zone
Semi-desert in temperate zone
Desert in temperate zone
Northern coniferous forest
Tundra
Water body
Ice and snow
Wetland
Mixed forest
Mixed land
Non natural
Unclassified
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[Appendix <22>]

Schmithiisen 45348 > A 7 4 (3038 H; Schmithiisen, 1976)

Tropische Regenwilder

Mangrove

Tropische Gebirgsregenwilder

Tropische halbimmergriine Regenwilder und regengriine
Monsunwiélder

Temperierte Regenwilder

Gebirgsnadelwilder

Immergriine boreale Nadelwilder

Lorbeerwilder und subtropische Regenwilder

Hartlaubvegetation

Koniferentrockengeholze und xeromorphe Strauchformationen

Dornbaum- und Sukkulentenwzlder

Tropische Trockenwilder und Campos cerrados
Sommergriine Laubwélder

Sommergriine Laubwélder mit Nadelholz
Sommergriie Baumsteppen

Sommergriie Nadelw#der

Dornstrauch- und Sukkulenformationen
Feuchtsavannen

Trockensavannen

Dornsavannen

Schwarzerde- und Ubergangssteppen
Subpolare Wiesen und sommergriine Gestriauche
Trockensteppen und Hartpolsterformationen
Paramoheiden und feuchte Puna
Gebirgsvegetation jenseits der Baumgrenze
Tundren

Subantarktische Heiden

Halbwiiten

Trockenwiisten

Kiltewlisten

[Appendix <23>]
Walter #4548 A 7 4 (511938 H; Walter and Box, 1976)

Zonobiome (9IHH)
I: Equatorial with diurnal climate
II; Tropical with summer rains
IIL: Subtropical arid (desert climate)
IV: Mediterranean, with winter rain and summer drought
V. Warm-temperature (maritime)
VI. Typical temperature with a short cold period in winter
(nemoral)
VII: Arid-temperate (continental)
VIII; Cold-temperate (boreal)
IX: Arctic (including antarctic)
Zono-ecotone (10IHH)
I/II: Tropical semi-evergreen forest
1I/1I: Climatic savanna on deep, sandy soil with some loam
III/IV: Mostly arid plain with isolated low trees
(canopy-cover under 10%)
1V/V: Hardly appears and occurs as a macro-mosaic at the
southern tip of Africa
IV/VI: Deciduous submediterranean forest
V/VI. Semi-evergreen temperate forest
VI/VIIL Forest-steppe or grove-belt mosaic
VI/VIIL: Mixed hardwood and coniferous forest
VII/VIIL Aspen  (N. America) or birch-aspen (W. Siberia)
forests in continental climates
VII/IX: Forest-tundra mosaic
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x—1 RAEMREL HIKIRIBHRE
Global
Environmental Study field Studies selected for this review
Study
Atype Land cover classification system Running land cover classification (Running et al., 1994)
(for global physical environmental study) IGBP-DIS land cover classification (Belward ed., 1996)
B type Land classification system IGU land use classification (van Valkenburg, 1950)
(for global physical and social Global Map land use classification (ISCGM, 1998)
environmental studies) LCCS land classification (FAO, 2000)
GLC2000 land classification (Stibig, 2001)
C type Atmospheric circulation SiB (Doman and Sellers, 1989)
BATS (Dickinson et al., 1993)
SiB2 (Sellers et al., 1996)
LAl & FPAR estimation (Myneni et al., 1997)
Hydrological cycle Global water balance (Oki, 1995)
Biogeochemical cycle Olson land classification (Olson et al., 1983)
Global Ecosystem Legend land classification (Olson, 1994a)
CASA (Potter et al., 1993)
Nitrogen storage estimation (Lin et al., 1999)
D type Land degradation Soil loss estimation (Nam et al., 2000)
Prediction of land cover transformation IMAGE2.0 (Alcamo et al., 1994a)
E type Plant ecology Cs/C4 plant classification (Ito and Oikawa, 1999)
Plant geography Kiichler vegetation classification (Kuchler, 1949, 1983)
Walter vegetation classification (Walter and Box, 1976)
Schmithlisen vegetation classification (Schmithiisen, 1976)
F type Hydrological cycle Soil moisture estimation (Oki and Musiake, 2000)
Biogeochemical cycle CENTURY (Parton et al., 1993)
{E 1. Acronyms:

BATS (Biosphere-Atmosphere Transfer Scheme) model, CASA (Camegie-Ames-Stanford Approach) model
FAO (Food and Agricultural Organization), GLC (Global Land Cover) 2000 Project

IGBP-DIS (Intemational Geosphere-Biosphere Programme’s Data and Information System)

IGU (Intemational Geographical Union), IMAGEZ2.0 (Integrated Model! to Assess the Greenhouse Effect 2.0) model
LCCS (Land Cover Classification System), SiB (Simple Biosphere) model, SiB2 (Simple Biosphere 2) model
USLE (Universal Soil Loss Equation) model, RUSLE (Revised Universal Soil Loss Equation) model
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K—2 CDEAT7OMRBHICHIZ7O0-NIVELHPES AT LOBEN
. Global water balance (i, 1995)
Hydrological cycle
— GCM

Il. SiB2 (Sellers et al., 1996)
Atmospheric circulation
— GCM
< Water flux + Heat flux
— FPAR
< SR
« Satellite data, Land classification data
< Total LAl
< Dead LA|, Stem area index
< Green LAl
«— FPAR
<« Surface reflectance
<Total LAl
«1and classification data
< Roughness length
< Total LAI
< Canopy height
« Land classification data
< Canopy PAR use parameter
< FPAR
< Time-mean extinction coefficient for PAR
< Land classification data

ll. CASA (Potter et al., 1993)
Biogeochemical cycle (Carbon cycle)
— NPP
< IPAR
<— FPAR
€&
—W,
<~ EET
< SOILM
— WPT,FC
« Soil texture, Land classification data

(#<)
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*x—2 (=)

IV. Nitrogen storage estimation (Lin et al., 1999)
Biogeochemical cycle (Nitrogen cycle)
< Nitrate leaching
< Nitrogen uptake
«— Biogeochemical cycle (Carbon cycle)
« Nitrification
< Denitrification
< Ammonia volatalization
< Biological Nitrogen fixation
«— Temperature, Area, Land classification data
< Nitrogen deposition
<« Deposition of ammonium and nitrate
<« Wet deposition of ammonium and nitrate
< Precipitation
«— Quantity of wet ammonium and nitrate in precipitation
< Land classification data

V. Soil loss estimation (Nam et al., 2000)
Land degradation (Annual average soil loss estimation by RUSLE)

« Rainfall-runoff erosivity factor
< Monthly rainfall data

< Soil erodibility factor
< Soil property

«— Slope length factor, slope steepness factor
< Elevation

«— Cover-management factor, Supporting practices factor
< Land classification data

V1. IMAGE 2.0 (Alcamo et al., 1994a)
Prediction of land classification transformation
< Cropland demand
<« Grassland demand
<« Forest demand
< Distribution of potential vegetation and crop
< Land classification data

& 1. Acronyms and Parameters: ¢ (Light Utiization Efficiency), EET (Estmated Evapotranspiration), FAO (Food and Agricultural
Organization), FC (Field Capacity), FPAR (Fraction of Photosynthetically Active Radiation), GCM (General Circulation Model), IPAR
(Intercepted Photosynthetically Active Radiation), LAl (Leaf Area Index), NPP (Net Primary Production), RUSLE (Revised Universal Soil
Loss Equation) model, SOILM (Soil Moisture), SR (Simple Ratio), W, (Water Stress Factor), WPT (Wilting Point)



E BB R 2001 No. 96

#£— 3 |IGBP-DIS T ##BHEY AT LH 5 HIkMR T FIBPES 2T LANDENGE

Global Map land use classification system

IGBP-DIS land cover classification system

Evergreen needleleaf forest
_____ Evergreen broadleaf forest
Forest Deciduous needleleaf forest
Deciduous broadleaf forest
Mixed forest
Closed shrublands
Open shrublands
Grassland/shrub ‘Woody savannas
Savannas
Grasslands
Wetland Permanent wetlands
Agricultural area Croplands
Built-up area Urban and Built-up
Mixture Cropland/Natural vegetation mosaic
Barren arca Snow and ice
Barren or sparsely vegetated
Drainage/water Water bodies
Ocean Water bodies

& 1 HERHE R R SSEOESIL MR (1997), Full - B8 (1999) %2R

K—4 SBIHBEBEBSES AT LHSSIB2 BB AT LANDERNTE

SiB2 land cover classification system

SiB land cover classification system
(except “Perpetual ice”)

Broadreaf evergreen trees Broadleaf-evergreen trees (tropical forest)
Broadleaf deciduous trees Broadleaf-deciduous trees
Broadleaf and needleleaf trees Broadleaf and needleleaf trees (mixed forest)
Needleleaf evergreen trees Needleleaf-evergreen trees
Needleleaf deciduous trees Needleleaf-deciduous trees (larch)
Broadleaf trees with groundcover (savanna)
. Groundcover only (perennial)
Short vegetation/C4 grassland Broadleaf shrubs with perennial groundcover
Bare soil
Broadleaf shrubs with bare soil Broadleaf shrubs with bare soil
Dwarf trees and shrubs Dwarf trees and shrubs with groundcover (tundra)
Agriculture/C3 grassland ‘Winter wheat and broadleaf deciduous trees

£ 1. Sellers et al. (1996) X Y /ERR
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%£—5 USGSDOGLCCICH(T 5 Global Ecosystem Legend #5348 A7 LD 5
IGBP-DIS Lt #%B A E> X T LANDENTE

IGBP-DIS land cover classification system

Global Ecosystem Legend land classification system

Evergreen needleleaf forest 3,20,21,22,27,77

Evergreen broadleaf forest 6,28,29,33,34,48,79, 89
Deciduous needleleaf forest 4

Deciduous broadleaf forest 5,25,26,32,90

Mixed forest 18,23,24,54,60,61,62,78
Closed shrublands 16,17,46,47,59, 64, 88

Open shrublands 11,51,52

Woody savannas 63,91

Savannas 43

Grasslands 2,7,40,41,42, 87

Permanent wetlands 9,13,44,45,53,72

Croplands 30, 31, 35, 36, 37, 38, 39, 76,92, 93
Urban and built-up 1

Cropland/Natural vegetation mosaic 10, 19, 55, 56,57, 58,94

Snow and ice 12,70

Barren or sparsely vegetated 8,49, 50,69, 71

Water bodies 14, 15, 65, 66, 67,68, 73, 74,75, 80, 81, 82, 83, 84, 85, 86

7E 1. Olson (1994b) X 0 /EA%

& 2. Global Ecosystem Legend #1534 27 LD Code &5 L IHE DxfiiiE, Appendix <14>%Z:H

%£—6 USGS T#EAIEY AT LH 5 Nam LHHEBE AL AT LANDEKIFTE

Nam land cover classification system

USGS land cover classification
System

Forest

Deciduous broadleaf forest

Deciduous needle leaf forest

Evergreen broadleaf forest

Evergreen needle leaf forest

Mixed forest

Grassland/shrub

Shrubland

Mixed grassland/shrub

Grassland

Savanna

Agriculture

Dryland cropland and pasture

Cropland/grassland mosaic

Cropland/woodland mosaic

Paddy field

Irrigated cropland and pasture

Mixed dryland/irrigated cropland and pasture

Wetland

Herbaceous wetland

Wooded wetland

Mixture

Herbaceous tundra

Wooded tundra

Mixed tundra

Bare ground tundra

Barren area

Barren or sparsely vegetated

Water bodies

Water bodies

Snow or ice

Built up area

Urban and Built-up Land

£ 1. Nam (B3N L 5,
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&— 7 Global Ecosystem Legend 1T#433> X 5 LA H 5 IRBRIEEDEE S X7 LANDERNF

Global Map vegetation classification system Global Ecosystem Legend land classification system
Tropical rain forest 28,29,33,34,72

Hydrotropic forest (Deciduous in dry season) 26,32,90

Grassland in tropical or sub-tropical zone 2,7,16,41,43, 48, 87, 88,91

Semi desert in tropical or sub-tropical zone 11, 51,59

Desert in tropical or sub-tropical zone 8,49, 50,71, 81, 82, 83, 84, 86
Evergreen thick-leaved forest 46,47,48

Evergreen broad-leaved forest 6,79,89

Deciduous broad-leaved forest 5,25,26

Grassland in temperate zone 2,7,16,17,40, 41,42, 43, 87, 88,91
Semi-desert intemperate zone 11,51,52,59

Desert in temperate zone 8,49, 50,71, 81, 82, 83, 84, 86
Northem coniferous forest 3,4,20,21,22,27,62,77

Tundra 9, 52,53, 63,64, 69

Water body 14,15, 65, 66, 67,68, 73, 74,75, 80, 85
Ice and snow 12,70

Wetland 13,44,45

Mixed forest 18,23,24,54,60,61,78

Mixed land 10, 19, 55, 56, 57, 58,94

Non natural 1,30, 31, 35, 36, 37, 38, 39, 76, 92, 93
Unclassified 3,4,27,77

£ 1. Global Ecosystem Legend 177348 27 LD & HTE H )SHEBRHIEWEA S AT LD 2 DL EDIERIZE 235 &
3, YUHHRORER AR L TEOBE, SHGSEAEEH A —BIRDD,
T 2. HERHEEAE RO EZRIT INEE (1997), Full - E48 (1999) %58
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%k—8 IGBP-DIS & GLC2000,Running,SiB,BATS,Nam,IGUND A5 X 7 LADEE  (#:<)
IGBP-DIS GLC2000 Runnin SiB BATS Nam IGU
EverG. All EverG. NeedleL. EverG. Forest Woodlands
NeedleL. Al2 NeedleL. EverG. Trees NeedleL. Tree (Dense)
Forests Trees [Height: >30—3 m]
[Woody height: Closed [Cover: >70/60%] Tree & Other
>2m, Continuous Perennial Crops
Canopy cover: NeedleL.
>60%) EverG.
Fragmented with A12
(not Trees)
(ditto A)
EverG. All EverG. BroadL. EverG. Forest ‘Woodlands
BroadL. Al2 BroadL. EverG. Trees BroadL. Tree (Dense)
Forests Trees
[>2m, >60%) Closed Tree & Other
Continuous Perennial Crops
BroadL.
EverG.
Fragmented with A12
(not Trees)
(ditto B)
A24
Trees
Closed
Flooded 2 < months <4
(ditto B)
Deci. NeedleL. | All Deci. NeedleL. | NeedleL. Deci. | Deci. NeedleL. | Forest Woodlands
Forests Al2 Trees Tree (Dense)
[>2m, >60%) Trees
Closed Tree & Other
Continuous Perennial Crops
NeedL.
Deci.
Fragmented with A12
(not Trees)
(ditto C)
Deci. BroadL. | All Deci. BroadL Broadl. Deci. | Deci. Broadl. | Forest Woodlands
Forests Al2 Trees Tree (Dense)
[>2m, >60%) Trees
Closed Tree & Other
Continuous Perennial Crops
BroadL.
Deci.
Fragmented with A12
(not Trees)
(ditto D)
Mixed Forests | All (use relevant | BroadL. & | Mixed Forest Woodlands
[>2m, >60%)] Al2 forest type) NeedleL. Trees | Woodland (Dense)
Trees
Closed Tree & Other
Fragmented with A12 Perennial Crops
(Trees)
NeedleL.
EverG.
Deci.
BroadL.
EverG.

Deci.
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x—8 (F&)
Closed All (use relevant | BroadL. Shrubs | EverG. Shrub Grassland/ Woodlands
Shrublands Al2 forest type) with Perennial Shrub (Scrub)
[<2m, >60%) Shrubs [S—0.3 m] Groundcover Deci. Shrub
Closed Tree & Other
(ditto E) Dwarf Trees & | Mixed Perennial Crops
A24 Shrubs ~ with | Woodland
Shrubs Groundcover
Closed
Flooded 2 <months <4
(ditto E)
Open All (use relevant | BroadlL. EverG. Shrub Grassland/ Woodlands
Shrublands Al2 forest type) Shrubs  with Shrub (Scrub)
[@m, 60 - Shrubs Bare Soil. Deci. Shrub
10%)] Closed to open [>20/10%) Mixture Tree & Other
(ditto E) Broad Shrubs | Mixed Perennial Crops
Open [70/60 - 20/10%) with Perennial | Woodland
(ditto E) Groundcover
Lichens/Mosses Tundra
Closed to open Dwarf Ts. &
A24 Shrubs  with
Shrubs Groundcover
Closed to open
Flooded 2 <months <4
(ditto E)
Open
Flooded 2 <months <4
(ditto E)
Woody All (use relevant | Broadl. Trees | Mixed Grassland/ Woodlands
Savannas Al2 forest type) with Ground- Woodland Shrub (Open)
[>2m Woody [7 -2 m] cover
(Herbaceous Closed to open Tree & Other
and Trees Perennial Crops
understory), Closed to open
60 —30%)] Continuous
(ditto E)
Fragmented with A12
(ditto E)
A24
(ditto F)
Trees
Closed to open
Flooded 2 <months <4
(ditto B)
Savannas Al2 Grasses BroadL. Trees | Mixed Grassland/ Unimproved
[>2m Trees with Ground- Woodland Shrub Grazing Land
(Herbaceous Open cover (Used)
and Continuous
understory), (ditto E) Unimproved
30-10%)] Fragmented with A12 Grazing Land
(ditto E) (Not Used)
Herbaceous [0.3 - 0.03 m]
Closed to open Tree & Other
Second layer present Perennial Crops
Trees
Sparse [20/10 - 1%)]
A24
Trees
Open
Flooded 2 <months <4
(ditto B)
Herbaceous
Closed to open
Flooded 2 < months <4

(ditto G)
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x—8 (F)
Grasslands Al2 Grasses Groundcover Tall Grass Grassland/ Improved
[<2m Herbaceous only Shrub Pemanent
(Herbaceous), Closed to open Short Grass Pasture
<10%] Seoond layer absent
Second layer present Unimproved
Shrubs Grazing Land
Sparse (Used)
A24
Herbaceous Unimproved
Closed to open Grazing Land
Flooded 2 <months <4 (not Used)
(ditto H)
Permanent Al2 (grasses or | N/A Bogs & | Wetland Swamps &
Wetlands LichensMosses forest types) Marshes Marshes
[<2m or >2m, Closed to open
Herbaceous or | A24 Woodlands
woody (ditto F) (Swamp
vegetation Trees Forests)
cover extensive Closed
area Flooded >4 months
(ditto E)
Closed to open
Flooded >4 months
(ditto E)
Open
Flooded >4 months
(ditto E)
Shrubs
(ditto I)
Herbaceous
Closed to open
Flooded >4 months
Second layer absent
Second layer present
Trees
Sparse
Shrubs
Sparse
Waterlogged
(ditto J)
Croplands All BroadL. Winter Wheat | Crops/Mixed Agriculture Horticulture
[(Herbaceous) A23 Annual & Broadl.. | Famming
type of crops Deci. Trees Paddy Field Cropland
cover the land] Grasses Iigated Crop (Continual &
Rotation
Cropping)
Cropland (Land
Rotation)
Urban & Built- | BI5 N/A N/A NA BuildUpArea | Setlement &
up Associated
[From DCW] Non-
Agricultural

Lands
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Sparse
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-8 (#x)
Cropland/ All/A12 N/A Winter Wheat | N/A Agriculture Woodlands
Natural All/A24 & BroadL. (Forest ~ with
Vegetation Deci. Trees Subsidiary
Mosaic A23/A12 Cultivation)
[No one | A23/A24
component > Horticulture
60% of | A11/A23/A12
landscape] Al1/A23/A24 Cropland
(Continual &
AI/A12ZA24 Rotation
A23/A12/A24 Cropping)
Al1/A23/A12/A24 Cropland (Land
Rotation)
Snow & Ice B28 N/A Perpetual Ice Ice caps/ | Water Bodies Unproductive
Snow Glacier Land
Ice
Barren Al2 N/A Bare Soil Desert Barren Area Unproductive
[Soil,  sand, | Woody Land
rocks  and/or Sparse Semi-Desert
ice; Never has Trees Settlements &
more than 10% Sparse Associated
vegetated] Shrubs Non-
Sparse Agricultural
Herbaceous Lands
Sparse
Bl16
Consolidated
Bare Rock
Hardpan
Unconsolidatad
Bare soil
Loose and shifting sand
Water Bodies B27 N/A N/A Inland Water Water Bodies N/A
[Sea, river.. .] B28
Water Ocean
N/A N/A N/A N/A N/A NA Woodlands
(Cut Over or
Bumed Over
Forest Areas)
1. Belward ed., 1996 (24 - fE1E
2. EverG: Evergreen, Deci.: Deciduous, NeedleL.: Needleleaf, BroadL.: Broadleaf
3. A11: Cultivated and managed, A12: Natural and Semi-Natural Terrestrial Vegetation, A23: Cultivated Aquatic or Regularly
Flooded Areas, A24: Natural and Semi-Natural Aquatic or Regularly Flooded, B15: Artificial Surfaces and Associated Areas,
B16: Bare Areas
4. ditto A~J LR EBH
ditto A NeedleL. ditto E NeedleL. ditto | Closed
EverG. EverG. Flooded > 4 months
ditto B BroadL. Deci. (ditto E)
EverG. BroadL. Closed to open
ditto C  NeedleL. EverG. Flooded > 4 months
Deci. Deci. (ditto E)
ditto D BroadL. ditto F Woody Open
Deci. Closed to open Flooded > 4 months
ditto G Second layer present (ditto E)
Trees ditto J Second layer absent
Sparse Second layer present
ditto H  Second layer absent Trees
Second layer present Sparse
Shrubs Shrubs
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