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ek M YEe ojn 19999 4¥ FEelE]FtolAl AHE A15%)
IPPC 3] ¢]oA 5<ld Aot} A3x HIiAE X#H*}b 7t 7 AFOFY 59¥oew
TAEO o, 2 HAo HAHPHoz AAFHA 3 WGIM HuAE 3709 < £ IM-3

>err 71—0] PartQ} i 19%9_; ;LHQQ onjr
A2AH2F(WGH) Foste A7l WGIHOA vF 2 e HaA2 A (chapter)® =

13) o]= #H E(Malidives)ol A 19973 9€ol /W& € IPCC A|132F 3] &fellA] A Zlolt}. o] 3|20

A= 20013 HEZ S A3 H7F RIA(TAR) 23 A A7 AH = A
14) o] muA(¢ehe &5 4 zdo HAEV 259 FoE AAA 20019 29 Ho|w=rolo]g 2o 7Y

A% IPCC WGIE o)A el 78 o]},
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g=2v. HuAdel Z+ Ao+ coordinateing lead authors (CLAs), lead authors(LAs).
contributing authors (CAs)®} Review editors(REs)Z FA %o lom 7 ¥ olg FA4Y
o] F7F A vk odE W HuAe AllFelAs ofAolAG S thFa = H 3909
CLAs, 152919 LAs®Z TA T = d], ol HuAFoA 71% 2 AE7 Z2Fo|th HaA
o] & Aol A 2~399 CLAs, 5~10919] LAsZ T4 % o] At} Review editorsE< 7
w7kl 93] FHE = v T2 FFPo] B AedAFA B2 FAAEH TS,

< ® IM-3 > IPPC N3A} HIOMFOA N2MFIOSWEI)OIA A5t e E2A(Climate

Change: Impacts, Adaptations, and Vulnerability)2| =

Part 1. Setting the Stage for Impact, Adaptation, and Vulnerability Assessment
Ch 1: Overview (15 pp.)
Ch 2: Methods and Tools (20 pp.)
Ch 3: Development and Application of Scenarios in Climate Change Impact,

Adaptation, and Vulnerability Assessment (20 pp.)
Part II. Sectors and Systems: Impacts, Adaptation, and Vulnerability

Ch 4: Hydrology and Water Resources (20 pp.)

Ch 5: Natural and Managed Ecosystems (40 pp.)
Ch 6: Coastal Zones and Marine Ecosystems (20 pp.)
Ch 7: Energy, Industry, and Settlements (20 pp.)

Ch 8: Financial Services (15 pp.)

Ch 9: Human Health (20 pp.)
Part III. Regional Analyses: Impacts, Adaptation, and Vulnerability

Common template for each chapter
Executive Summary
X1 Description of Region
X.2 Key Regional Concerns(6 sectors/systems)
X.3 Adaptation Potential and Vulnerability
X4 Synthesis

Ch 10: Africa (25 pp.)

Ch 11: Asia (45 pp.)

Ch 12: Australasia (20 pp.)

Ch 13: Europe (25 pp.)

Ch 14: Latin America (25 pp.)

Ch 15: North America (25 pp.)

Ch 16: Polar Regions (Arctic and Antarctic) (15 pp.)

Ch 17: Small Island States (25 pp.)
Part IV. Global Issues and Synthesis

Ch 18: Adaptation to Climate Change in the Context of Sustainable
Development and Equity (20 pp.)

Ch 19: Synthesis and Integration of Impacts, Adaptation, and Vulnerability

(35 _pp)
TOTAL PAGE LENGTH = ~450 pp. (plus references)

15) -8 vetel A= IPCC A3 BaA WG ol 27} flck,
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22 IPPC ¥ HuA9} 7|&H 1A

IPCCE= 19884 =3k o] AefAl @3 7kel #& A1AkeF A2x B e < 1 M4
>¢} 7+o] =4 W 314 (special report)2} 7|4 H 1lA (technical report), *] % (guidelin)S w}& 3j
g}, olgfgt 7] X® A= Ad hoc Group on the Berlin Mandate(AGBM), 7]% W 3}3] 2k
3} &} 7] 4 x5 7] - (Subsidiary  Body on Scientific, Technical and Technological Advice,
SBSTA) e &4l olaf 2= Zeolth

H IM-4 > IPCC EY U J|= EOM 5

£ 8 X 31 X (Special Reports)
IPCC Technical Guidelines for Assessing Impacts and Adaptations (1994)
Regional Impacts of Climate Change: An Assessment of Vulnerability (Oct.
1997)
Aviation and the Global Atmosphere (April, 1999)
Methodological and Technological Issues in Technological Transfer (March
2000)
Emission Scenarios (March 2000)
Land Use, Land Use Change and Forestry (May , 2000)

714 H 31X (Technical Reports)
Technologies, Policies, and Measures to Mitigate Climate Change
An Introduction to Simple Climate Models used in the IPCC Second

66Assessment Report

Stabilization of Atmosphere Greenhouse Gases: Physical, Biological and

Socio-Economic Implication

Implication of Proposed CO, Emission Limitations.

SHERuARAME 7|55t kel SBSTAS 2o e =3 ojde vt 7] 5w
Ey

H
slo] x| odFo] st B 314 (Special report on the Regional Impacts of Climate

O
=
QO
=
i)e]
c
©
otk
of
g
N
4
k)
~
2

A3l 5 W 314 (Special report on Aviation and the Global
Atmosphere)’ 5o] Jt} ‘&F E A Frld #I EWH M= 2153 [PCC3) 2ol WGI
I WGIIe] +<91s e vy 7] o]dd #3 EE R34 (Special report on
Technology Transfer)'9} 'wi7|Alvg] oo 33k ERH MW 374 (Special report on Emission
Scenarios)' = 2000 399 7/lH ¥ A16x IPPC WGIIA A 51 ¥ vF St} g ‘EX]o]g
Exo]l s L o] #3d 58K 1M (Special Report on Land Use, Land Use Changes
and Forestry)' 7} A16x} IPPC 3] ool A 520 F5 At o] Hix= 7] H3EE ko] SBSTAS]
Qo] o8] At 237k FujE Aolt) o] BRuME EX S 4yl o]gdle o3k o]z}
garol WEd #d #AstH 2AE AFste Ao v|FHsger A6x FA 3ol 9)
SBSTA 3|¢je) Al&d o7 o]t
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2.3. Workshop

IPPCol A= A7), SERIAA AAG Aaelol= ¥ A4 el 7| 58strF e A
Al mAl= 9 Brhle Ade 7IsWEtel digetr] A == skl vk o]l
el G Hrieta AEArde] WstE dE5d = vles Y Tl Ak ool Wid
IPCCe] A2t Aol et b= o) 7hA 9] Bauxvt 9124 (Workshop) o] < Hj
2 OUREI vk 53] 19889 39 209749 19l IzEtgvtell A 7R ste] A3 (A
&3 IPCC Workshop (1998)7H# = 91+= w, 715138kl thdk A &ol et A= o2 Eof
Huhs 9% Ao deor AAH= Aol B Hdsith= o] A7 uk A

3. X|Y9XIAHOAC] ==-APN(Asia-Pacific Network for Global Change Research)

= QoA AFwse] g Ao w5 FAGLL oA} -
= 9+ APN(Asia-Pacific Network for Global Change
FTHoRZ 0]%’—017\]1 Atk o] VFE < ¥ -5 > < 2% M-1 >3 o] ‘&

2~¥l (Global Change SysTem for Analysis Research
and Training, START) e o]a] W=e ejg < - ofAJopx| oA o] 7] F st ol #3 HE
2] F o] t}H6),

e

16) ‘BEAAT FHE 93 A47]3E3stA 28 (START; Global Change SysTem for Analysis
Research and Training)& ZA|zetadwolAl3(ISCU)e] F2AFAE<l  IGBP(nternational
Gedsphere-Biosphere Programme)?] A 9Gt9] A 34 ALE &) AXdH Aoz tF%E A%

AuE AT - - A - 2AHE FEEkE AT oIt o] YT AAYIEZIFH(WMO) B A
M FALS(IOC) T5A Ul WCRPel o8 A= et o 7|9+ HAAAE ;i_%‘ st AAE
HA3sl7] 98] zZtztel x9) A48 (Regional research center (RRC)¢F #19 A+ X% (Regional
research sites (RRSs)ES E&3laL 9} o] 7|7+ 19909 4Y A G874 WH3tol] 3t AA, 3383

ZALE Q1R s wokyk Bloo A AFRFATE AT AFUEYA Aol ASHHIA oW o]F
A qe] AFAlEolal HEAY] FAYeEA dwMe=E x3H3 APN(Asia-Pacific Network for
Global Change Research)e] AX%2ctt. STARTOA 293tz J= & 7jgoe=wm
IAA(Inter-American Institute for Global Change), ENRICH(European Network for Research in
Global Change)7} At} (http://www.start.org/).
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< # IMI-5 > STARTS| AMESH, FTAFEA 9 s

T W&
- AF71FHste) #AE A9H Py AFES APsr] 9% #
A gt ¥y 9 4AES 2R
52 |- A dAdg @bt 99 FEH A5 HUE 5] 9
S 71ES AT

o Inter-Governmental Meeting(IGM)
#3le] APN(Asia-Pasific Network)¥ =S 7Fo|alo]
- IGMS 5384 APN9 F8 915 4H
2, APNS3) T2 3388 Z2H

o Scientific Planning Group (SPG)
CIGMAA AAES] Thet Tz ade 23

B N
> fo

re
N 4

=
oo

ZF= APNOIA A% dxote Agstar APl
A TS AL Eulsts 4SS
- &% ¥ (Steering Group)@} 74 23} =
- 715W¥Eet #Ed gE =4 AT
IGM &2 3 HlA AAIG & olrol] #sl =9

- 199613 39Y 25-269] NHE A1) IGME A7) HE AT
E)
=

o

7] 2

JUe FASD Ml AAHE o YN FFH B 53

APNS| RE A78E, A7l 2 AdzAe BE AHH 2

APN Z2AE 27, IGMelA 47153 Z2AE 439 @

Ped 44

o Steering Group
- IGM A ggte A A8k APN AHFE 37 IGM 9]

S}
Zoqm| - SPGell <3l AAE

FAYA AFAE 3}
=4 8 | EAFel 99 Jug AT

Agsty ARy 374 APN

1o

i g

AL o3

S5 APN Z2ag Fao] Bad 948 4R folses

APN A&
ZZAE 2}
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WW i

ANT

< O8 1-1 > AHUEYA 7 oY

APN2 mw* Aol W ATH BN ATE BPFa, o sl ol

o},

712k, "de3 53 START AFél Regional committee¢! TEACOM, SARCS

o O "E—_‘
srhEe] WA F4, s AH ARAske] AALES FHANE AL Ao a9
=

1o

A APNoﬂ~ g=r, A, For, dEol Aok, vl B, rAAE, e,k
(

Southeast Asian Regional Committee for START), START for Oceania 5 37} Committee

7}

APN= A4 715, g3t o5 Al=d, 2ea 3 =, 34, 42s ARSI e

of

7 A Fagk AT
a= 1
28 W3le} t}okAl (Climate System Change and Variability), 3) <1¢te]  wWis}e}

Fojstal s,

ﬁ
3

gt A5 T3 - A7 A A JqTHI. o] F[Fo A= AT 7] TR T-
T2 IH(IGBP, WCRP, IHDP)S dA HaA7]1L Yt} o] AFZT2E1

) A Hl A olAle] A El(Selection of the Priority Research Agenda) 2) 71%
J 4

17)

18)

19)

APNoIA #78tn Qi AREEE om FAM ARSEE O oledF A sl 53 #
Aol FAlol B ATH WE A7) A4 FEATE AL @ AT TG} wo}y
Aue] BEeh, £9, 0w @ obBY AU HA, N1EH FU AT ¥R FY @
ge Agste @ vENT G BFEAA HH A4 Asstn ARG AT ©

S48 Ve AL A 712 sgett

%7 ygte= TEACOM (The Temperate East Asia regional Committee)oll <3 1t} 1993 8¢
of wlolelA o ZlFE A8ty % FHEerE AR, 19949 1€l el Al 13
TEACOM3] ©], 19941 7€l ZgutE 2o A 22} 3|97} Atk TEACOMS F& A5 A= A
T&dstel o3k o Alad] WEkel AA do] wAE JF, EA ARG WSt wE Ao A
S 27FA #A Folth olo &3 e w7ke 8 vekedd 53 Fo, G $E, YAlop o

ohelY Aol BAS AFAND Qe olfE D otABY Aol FLE 7] A% 4D @
FEAL B, Aen AEC] o AGelA was: gov, 2) Hl A Q1] Ak bl 300]
Q77 WAH I, A%l AAAN A FAAA A4S woln Jom, ) AU, A, o

KR
of Ah& E3tstal Qo] A A FAEAE olsfst=t Tag AY l 7] o]t
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(Coastal Processes and Impacts), 4) A A el A W3t} o & (Terrestrial Ecosystem Change
and Impacts)el]l #3+ Ugo] ¥ = 9l

4. 0=

5w gendn v NRASE FANFANY @ drzeade FHow A7)
SE=El)
41. 7124k

o NCP Algl%al w7

- RANTAY AT AP FREA

- =gastolghd ¢ wetA 4w

S AR AR AGAE AR

- AR Q] - A, ATHEEop 24
- A= NOAAS 77 717 7ol

o I7PVIFAE AT

- WRRRA R

- A2 1 NOAA 71548 A5
Al Hl

- Fellw B,

o w A, WSS, AR 5 (F 1671 71

42. =771 A G A4 (1978)

m-2 ><F &t}

20) E4de HuE3 STEPL 19979 &S QoFst Aot}
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v2e B AY A

F zead 47 993 A4/ 8
A HA AZ

= 7% BY FA fele) v U

s A J1F =2y BF 27

71% =23 A2 $<3](CPPB)
n T2 A 23 59 A8
m 7} B it HES it a7 #d B AlE
n 27 FE a8 Ayg/ag
w AA A P 9/ 203 e 3 B
n Y A=
I
| I
I =7F 715 AA ARF=(NCPO)
= T vz ) Z 2
s al o) k) 20
AR, IR oz, A g A 71, A g
= CPPB A7 &9 3 947 Bz
AP, R, FER, 1 s
M n 7R3 G AR BA/PE R AR AS
55, 37374, NASA, 4% 5 3
: - W w 570 Al g Ehlel 9
7, BARS D3], H3HA
1:]—/ ;—6} p ’ m AleF 2 Fo] A3 ZALE
RELY 7 A S S
, 387 n 7)|E AE A GFo BA Fo 2H

< 38 -2 > 0[=2e] Z7t7[FA=(NCP) FTIA|A
2} &: STEPI, 1997

o TIAVFAE 12 5/ AE A =H1980)

AFAR AFAA, AN FIEe] dgH A3
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< & II-6 > ZIt7|F A= NCP) =8 FZ JHH
19763 59 74717 B3], 577158 B 3H 3] NH
1977\ 49 45,69 84714 E4993]; HE 24 vtEhES A% 3] AN
19773 49 259 fﬁgiijﬁ%ﬁ;ﬂf zgja i A A,
H =5/ = il flige] =2
1977\ 49 279 |H<F HR.6669 A=
19773 5¢ HeE HR6669 #38t 7= 93] 3%
19781d 9€ 174 [HSE ®E
g
1978'd 9¥ AHE ] 570dA AlE % AlE
174255 180 JU|AZE § 90Y o] 93] HE
e 1 g P AT A 24 23 A
71544 f93le] A A Aol g AR HuA AE
d 39 319 oA |- A A A= T2 Fa 9oF
Azt ; 8 - AF 54 2GS AT AF A 24
A=A ; 32t 570 Al AHET ®E AR
IR - 22O ok a9
- F7F W] Ax
o] 4 dwjch S5 AL vl 4ol g W o) HE, FA oo §F
2A+& ; STEPI, 1997
o 7 FAF ] W&
- 715 4%F HUt
- 715 #A, Wsto] ALS-AA AR A G B V2/$E& AT
-9 A, A, F7) o 1o st
- 714 AR/ R e vy we] Al~H
- 71 AT, RUHY, #4, 25 Euljo] #e 5AH Je el
- 715 #A Ao Aul @A oig, A7 7o) e wkel
- 715 ox A AlE
-5 A xo A AE 5/E AE HESY 93] AE
ez o Wy Ak H Fle] FUt
- &4 4T Tds A% AEdY FGEo vgdtSs 98 B AAe AN J19e #d
71 s e o dFFAs st
- I7F 71T A AR AR Ee B2 TRF 33 2 A o) w3 AAES
ZH=1)
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e tiew AetvlE AR A AAESte] “Astets ATEd: 54 FAARE v A

?_
8 A7 Zeagtew vFe TYATRAA FAE BE AATH ATZE
al

rl

Ll
o
QO
S
o
=R

Research Program)< &3%3te] 2+& #AlE Ea 93t
SIAIALEFE 2000 7kA] & Al o] FyE o]l k. F 3001 ZHE AL, dEgEe] 3o
ZFoll o Fo dFEor @ #AAVBLS v < % M-7 > Zrh

¥ II-7 > O[=%2] USGCRP L

T8 ATEF oE 78
0 Seasonal to interannual|- A& XA (USGS)Z 71747 (NWS), 7% WA+
climate fluctuations j_]Ei

H

o Climate change over|- Zd2H tge] GFDL GCM B3& 23} &
decades to centuries NCAR(National Center for Atmospheric Research),
o  Stratospheric = ozone|- NOAA/ERL(National Oceanic Atmospheric
depletion, UV radiation,| Administration Environment Research Lab.),
and atmospheric NASA (National Aeronautics & Space
chemistry Administration),
o Changes in land cover|- DOE/BNL,(Department Of Energy/Brook- haven
and interrestrial and| National Lab.),
marine ecosystems - EPA(Environment Protection Agency)

A8 : USGCRP & ¥ o] A

23 A¥e vl our changing planetzhis Al &Esle] Qokd e =2 FxH I glon
otz o] W& 19989 % 43 AF(Our changing Planet; The FY2000 U.S. Global Change
Research Program, 1999)2 e}l Aojt},

o National Assessment : U.S. National Assessment = 1997d wgfe] 7|THES 7122 A
NS 7] 8] A1FE TE 1998 129 2] workshop ©] MEHE A1 &, sk 2 3|
& A4, €A (forest), human health, 78|31 9] 571 ofe] gk A+ 2 HF7br
RREa=

wd

_,4
2

o Greenhouse gas increase and ozone depletion : 7|54 A7t~ FEo F7l= AR
Hol 2ustel A4S sk WS vt e AFdAdA dFA =9 trace substance
9] o] (transport) ¥ X (propagation)= ol & G&FS Tk S A ojug FeE W
Zte A oFY HAE FUAIIH

o Assessment of Ozone Depletion : 2 &7 3k USGCRPe| A= Hulsit}, A=
A AstE FEje] dAe] Y2 20004 AE olF Ao dFdd. 14y o&
o] 3| Ett= WWe S o4 FAshA| %
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o Long-range transport of air pollution : A Aol A =L 5 7
A odd AQoRRyY ddAow d odd Agord oHdE
P HojFErh oWl Ag sHolRHE e HH FU|E va AdEA EEst

obiZ g 7}e] mineral dust7b Pl SHEAG7HA] 77| & St WA A smoke ¢+ ash

s BEREtd FEHE Aol Wl
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Sk oy
oo
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AT edate] B L 96d
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19999 3} 20006 3| AA =S AFAE L v < 3 M-8 >3 2t

=5

< H I-8 > O|=2] 19994 It 20004 T+ A& R

1999 FY thA
H]]jd_ﬂzﬂﬂg I <k 20001 FY thapA| e} Al F-hA] &

o National Climate Change
Assessment o Understanding the Earth’s Climate Systems

o Seasonal to Interannual| o Biology and Biochemistry of Ecosystems
Climate Variability - Changing Land Use and Land Cover
- Understanding and skills] - Multiple Stresses in Ecosystems

needed to forecast short] - Changes in the Global Nitrogen Cycle

term climate fluctuation

improved o Composition and Chemistry of the
- Prediction of El Nino|Atmosphere

events and their regional| - Stratospheric Ozone and UV Radiation

impacts - Photochemical Oxidants

Climate variability in
North America Atmospheric Aerosols and Radiation
Using seasonal climate Toxic and Nutrients
forecasts to reduce costs of] - Clouds
impacts

Atmospheric Modeling

o Paleoenvironment/Paleoclimate
o Climate Change over| - Global Climate and Earth’s Environment

Decades to Centuries - The Natural Limits of Global Environmental
- Seek to understand,| Variability
predict, and assess the| - Forcing Factors

consequences of climate
change for society and the| o Human Dimensions of Global Change

environment - Determining the human sensitivities to the
- Global Carbon Cycle consequences of global environmental change
- Predictive = Models of| - Determining a scientific foundation for
Climate Change analyzing the potential human responses to
- Climate Change and Deep| global change
Ocean Circulation - Understanding the  underlyin social
rocesses or driving forces behind the
o Changes in Ozone, UV lguman relationship to the global environment
radiation, Atmospheric| - Understanding the major human causes of
Chemistry change in the global environment

- Biomass Burning and
Global Tropospheric Ozone| o The Global Water Cycle
- Cooling Role of Aerosols
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v ool A Hha) olgf < ¥ M-9 >°f v= GCRPY F8 <
A Al 3} A e

NFEse] mE YA IF G} L GSYe I

o vl

rr

A2 3

< ®E -9 > O/=2] GCRPC| = WT+AI EIAM

i
=

Publications currently available from the U.S. Global Change Research
Information Office (GCRIO)

Our Changing Planet : The FY 2000 US Global Change Research Program
(1999)

NOAA Satellites Monitor Coral Bleaching (22" x 28" poster) (1999)

Catalog of 1998 Newly Available Data Sets that are significantly Global
Change Related(1999)

Environmental Effects of Ozone Depletion - 1998 UNEP Assessment (special

scientific publication) (1998)

Our Changing Planet : The FY 1999 US Global Change Research Program
(1998)

Global Change Data and Information System Video (1998)

Our Changing Planet : The FY 1998 US Global Change Research Program
(1997)

Implications of Proposed CO2 Emissions

: IPCC Technical Paper IV (1997)
An Introduction to Simple Climate Models Used in the IPCC SAR: IPCC

Technical Paper 1I (1997)

Our Changing Planet : The FY 1997 US Global Change Research Program

(1996)
Our Changing Planet : The FY 1996 US Global Change Research Program
(1995)
US Interagency UV-Monitoring Network Plan (1995)

The US Global Change Data and Information System Implementation Plan
(1994)
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19584 E M Aagas|dd T el shebe] mhrole] CO2 M4
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- Institute for Global Change Research in Tokyo(core base)
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- International Pacific Research Center(IPRC) in Hawaii

- International Arctic Research Center(IARC) in Alaska

o o4k 1 3 billion yen(1998 FY) °F 3004 1
1.4 billion yen(1997FY) °F 14093

< ® I-10 > YEC[ FRSGC =28 4H
A Ty ZE23 W4
- Enhance process studies on seasonal to interdecadal
oceanic and/or atmospheric phenomena on the
1. Climate international basis
Variation - Increasing level of understanding of decadal and
Research intedecadal climate variations : El Nino, Antarctic
Program circumpolar waves, oceanic meridional circulation change
- Ocean and atmosphere data analysis, simulation using
models
2. Hydrology - How  hydroloical . cycle(precipitation,  evaporation.
Cycle land-surface h}fdrologlcal proceéses) would change due
Research to anthrop?gerllc and other forcmgs
Program - o8 71$Wste] Ad ﬁﬁ}(interarmual variability )7}
5, A9 s 9FE VA= e AT
- Reliable, Quantitative projection of global warming<
=X g
3. Global YA project & elela
Warming 1) —?:/,_—‘37}31 ?—7}1/]- i)ﬂoii—é— Z7Fs9 94 forcing ©]
7150l mAl= WEE dFHoes 24
Research 2) global carbon cycles Aot A &7, ve] CO2
Program

WSl mE TS o=
3) A9 large climate changeol w3t =2, 3}3t% 7]

4 g7
- Carbon dioxide, methane, and nitrogen monoxide o o
G AT
- 4FH oF A7 W ool eAstsd g 8 wE
4. Atmospheric — = . _
- e shzd sl FbEE URAeEd #E A7
Composition .. . .
toxicity to human, creating OH which ascts as an
Research .
oxidant
Program

- research on aerosol: cooling effect

- Satellite and ground observations &3+ data 3, °o|¥
St W3S 3173 prediction model 7]

- dAY climate model & ©}% Globla warming 5< Al
of tha] AN vk AFHE W7ol HAFA &S

5. Integrated

podelles |5 mae AAY AF wael AR
esearc - 10km 9] resolution Z} W2 /¥ Eg HAol glojA 9]
Program

ARE 71A <&
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d 2o AIM(Asian-Pacific Integrated Model) s©] 7l& o] 7| S®slo]| we} Wslel= A&
of A& sF & Byt ZoR on 7% Wiyl A A-HAHA, ASEY A

6. RAEZ O}

International Institute for Applied Systems Analysis(ITASA) X 21304 “Ex|o] &3} H
Al Wsk g opalote] B Exo] g me, A" gk FAE AT projectE A ZHs)
AL Ak ool AR I Hoprlol A el TlFwstel] wE EAolE B AFWs &
@2 Aol AEeln vk web QR G4, vEEW opel UN A dia st
SRRl WE BB e, dAel FARE, ARA) =2 AW, A5Rds
AAaAS AL 5 B woplN Awe FRAAWSE FURel AAst] £AL A
ol t}.
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Z|ZHstA T 1590 NOPE 199058 gH-o Z=#Hs AY¥o =z The IMAGE Projectet
IT7FAZA ATt tigh g Eol& 3 Abe, w9, oluA 2 e A w3t F3Fe] st
o dF L2ZEYE MEste gith IMAGE AZEY o= 7]5d3 AYE s nfgoes
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k

Z|FWste M RFFFS Hristr] fsiAe VIFHsiAve e E daw gt mebA
7| g Wstol] wE o] ok Il o AHARE Aty MM VSR
ofg] 7HA] WA el e & Ags)oF gt

19709t A5 GCME] Hl&(Bryan, K., 1969; Arakawa, 1972; Takano, 1974; Semter, 1974)
o] 7|32 & (Atmospheric General Circulation Model, AGCM)¥} s|ddi=3 2
(Oceanic General Circulation Model, OGCM)2 7}z #&E&vtet 2dg Hopoy di7]s| %
A <323 (Combined General Circulation Model, CGCM)2 7% 4d dAZ &2 u A
o wE Ao AAJAHFHA T, 1997).

7193 AYg s GOMAIYEI ez dAl AAdez  grdeddadRd
(Atmospheric Model Intercomparison Project, AMIP)dll 5% GCM<S ¢F 600 7] o]}, tf~7]
A TFE JFet] 712 Ao mE AU e E ol&d & d& CGCM o207 = IPCC

= FRska YhAPCC, 1996b). o] % IPCCE 1S92a71S92f¢] 67) 7| FwslA e o2 A4 3
Row (IPCC, 1992),2F Alvte] 29 A91AQl olitstetivjE &3 1ujo] th7]F o]ibsterA
$58 2ol ANFAT

Aeof ol HWAF RS 7FWst JHE tEste =7 CGCME Hg T3 A A7]7}
250km Wl ejolm, A=A AzAY]= 1km FEQ] 3AY Gt Rdo|t), mebA] SR Ee
A5t o] AL tre] AuAitds FAZ ATk FATAE, 1999).

212, & 78 =¥

Al okl @ 19009 Mo JFuael g we FAH dfEo
i o 7

a3 A4 AFEETH

Najjar(1999)= v =<9 Susquehanna
sh&o] oF Ful® etttk dA7HA
2 HEg FANE < Mann-Kendell
F& Holi Utk
Wahl(1991), Leith(1991), Chiew2} McMahon(1993), Lettenmaier %(1994), Burn(1994),
Lins(1994), Mitosek(1995), Marengo(1995), Westmacott@} Burn(1997), Leith<}
Whitefield(1998)'5 2 Mann-Kendall 235 o] &8st FARAS s ow, 72 <ol A

i3
i
o
©
rot
ko

frolgt A5 A sk
ng &9 o= PR AL GCMoz A" 7|EZWsl A Ug s 47 28 A
ol 7ol 5 ol F 3 Atk Kwadijk¥®} Romans(1995)+= GCM= o]-&3t 7|3} A
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t 5
= Yol . o] & o] &3l FEHES A S5 A== Nash9 Gleick(1990), Lettenamaier
2} Sheer(1991), Kwadijk@} Middelkoop(1994), Kirshen®}  Fenessey(1995), Rao<%}
Al-Wagdany(1995), Arnell# Reynard(1996), Schreider et al.(1996), Dvorak et al.(1997),
Vogel(1997), Gellens2} Roulin(1998), Najjar(1999) S °] %l

213, AR 3

o, A 47kA 9] Rg o et

al
S >~
FAmgon ¥ 4 9

30

Wsle 7] 5o A3S Adst= HAHo WMo s A HZ=AHH(Landsberg et al., 1995)°] <
o, 7|$WERE gk o dFS S5t #/NAE HLinder, 1987), E49] &d3t= <l

214314 & 9 (Peterjohn et al., 1993, 1994)3 A AL S F4
= ALE - AAA g9 7Y (Matyas, 1994)5 0] AF5 Ao

o

(2) frH

Frrdds AN FER I A4 FEEeR TR

AxH FEHAAE HAYd EFE ﬂ%aﬂ mEfe]l  WstE  FFste ShEEH
(palynological) %% (Branchu et al, 1993, Servant et al., 1993)3} Z=%-9] vo]g| & o] &3}
o] FA3t= dF A 84 (dendrochronological) % (D’ Arrigo et al., 1992)¢o] ATl SAAFH
e At AAZE dubsete] AlbEte] olsEHon, WE]Eel oudt dgEo]
A =7 Fxsked el stHH(UNEP, 1998).

A9d FFHS 5B8A9Y dAe H4E olgate] wHe W3td 7|l MY F&Es
FA e YHoR VFRFE AT e HEES A vt stk Fkd o] Q)

THUNEP, 1998).
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BE - BeA RS 5, 2R, EFRY, 4EF 59 TEUS WS A2 A% 4o
A SHCPEGRYe] BEF A B U] YY) WstdSS 9% 2 g o] tHShugart

et al., 1988; Smith et al., 1992; Dale and Rauscher, 1994, Joyce, 1995; Agren et al., 1991,
Ryan et al. 1996 o] xg.g . Ea;& twsﬂ,] QJ;GQ_] bﬂ—tﬂ og= 7:1647@ Eyjﬂnsﬂﬂr J)r7<47]ﬂ]—
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A715ny T 7 ¥4 ¥ o 2= Holdridge * & (Holdridge, 1967), BIOME3® &
(VEMAP Members, 1995), BOX® ¥ (Box, 1980)°] <t} o] A7]FmgLe thekst 7|53}
Ayl e stoll Aol wie FP G AHEEE d5ote EEE AMEE 5 9L

Holdridge =% ©]-&3to] AIM project Team(1997)0] &gt AP A= < F IV
-1 >, < 2" V-1 >¢F 2o At 2100 Abelo] WstE HojFil dth

H V-1 > Sxel 2100H 7|FHSIE Qe AlME®Z HIF (BRI : %)

. o 3 7) GFDL | GFDL _

®E F « CCC | GFDL GISS | OSU |UKMO | #Hit
71% Q-Flux | R30

IS 8.26 939 | 1169 | 1114 | 1761 | 1318 | 16.07 | 1030 | 11.93

olgddl & 10.87 7.25 848 8.23 9.09 7.22 7.44 8.38 8.01

AU AZY | 1231 | 1743 | 1446 | 1495 | 1414 | 1424 | 12.21 | 1594 | 14.77
Apapit 943 | 1298 | 1138 | 11.11 | 1085 | 1235 | 10.85 | 11.70 | 11.60
A i ARt 1448 | 14.47 | 1436 | 1457 | 13.70 | 12.54 | 13.67 | 14.30 | 13.94
Sho Abet 280 | 126 | 166 | 186 | 160 | 176 | 177 | 141 | 1.62
ENSTES)) 470 | 487 | 701| 523| 522 | 38| 547 | 496 | 523

2 ¥ 205 | 176 | 223 | 238 | 241 | 216 | 208 | 244 | 221
st & 10.01 | 12.04 | 1271 | 1273 | 13.82 | 12.88 | 1215 | 1210 | 12.63
ARSZ A 362 | 428 | 410| 352 | 383 | 356 | 3.69| 420| 3.88
e 073 | 063| 060 049 | 036 0.46 063 | 037 | 051
o} gl 14.13 | 10.05 744 | 948 921 | 1135 | 974 | 942 | 953
Ecg 330 | 243 | 218 | 238 | 234 | 221 | 223| 229 | 229
= Apet 332 | 116 | 170 | 194 | 168 | 225 | 200 | 219 | 285

g A 100.00 | 100.00 | 100.00 | 100.00 | 100.00 |100.00 |100.00 | 100.00 | 100.00

AFZ : AIM Project Team(1997) Asian-Pacific Integrated Model, NIES, p.68.
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AI=Z : Harasawa, H.(2000) Recent development of Impacts Study in Japan and IPCC, 7|F
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AI=Z : Harasawa, H.(2000) Recent development of Impacts Study in Japan and IPCC, 7|F
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F AkeE AdSss ATl E W F8E o v (ol AlE 5, 2000).

7ha dmrdow Alg Y= AA RS (Economic Model) &2 9123 2 38 (Input-Output
Model) (Arthur and van Kooten, 1989; Rosenberg, 1993)°] At} o] & <]
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AARYS At Hgeitd, 54 4l e S o] &t 8
T BAE &3t AFHANEF] A S AEE 4 Q) Fo] thrAl AEzEE=
TAMM (Joyce et al., 1995)3¥ GCTM (Peres-Garcia et al., 1995)°] At}
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2 SAdE ol 7FA A dth
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< E V-3 > ME - AYEER Jeols SHo IHE Js
= & o = & 2 7 =
- AEAPGEARE o83 ¥4
e A B 715 WSt wE 4| BAZIEIG AP EA LS o
Csea B R wEdstel o 83 84
i =2 - Holdridge =&
- AEE FFH
Ao WHEEA 71Nt wE | - BAAY
TR T a2 wge] o= - Suceession(Gap) &3
Agustel me ag| 0T
A Ao x}-ﬂig/\}?/k Hﬂﬁi-_ E]L;_ - Demographic®. 3
A e A T B
oF% ol © =
ABALA Wt o3  EAnARS
e AEA N i
:ILZ;r j?; 71%WstE gk 4Fg|- Succession(Gap) =&
- N P o] W3l o=
o3 5 3241 JEf Al o] W3}t o5
UNEP(1998)0l M= 98] vst Rdss eyt 22 52 ASse= s dasta 3

ALk (bio-history)4 HH &= AFHe] 7
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AlFarRe] 7|5 ists ARAoR 7|9 wste yed Zloln® o]F At A
o =3t %9 7] 328 (Regional Climate Model, RegCM)o] Z 23}lth, AGCMS 2.8 H3¢
e o] gkort RegCM2 &3 10 oo &2 AALE 7ol whet o359 FaA 2 Al
A4 5 doRE s o & BEEo] AR, 1997) A7 FHE = GCM 2o A3
5 A3 24U SAIRY = 339 ARy S o] &dte] AET F UATUIEAT A,
1999).
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Whetton et al., 1994).

FolAlolA Ao th3 FFE Raisenen(1995)7 Liu et al.(1994)0 &3] o] Foj it} ol& 2
#E AYsty oy Jhe] GCMez &3 A9 7|5 Avees 39 s Ar Fovt
dA st WMol W= AFGFER-#F) WeRt Ay ey 74 Bl AFENE

H Z)
= =4 bl
AEG A AFus Ao Welsh mgu A9 Aol A GOM AnelN HEF Ao
AT 20 AR EE BT ofsh o] W AHES ol A FE GCMS B
o FpEds, RYBYAG AW, A AGNFEAY 0 S 9@ Ao BuH

tHIPCC, 1996b).

AFE Y AdEHo]l 4 FARAAW, AAE CGCMY FRHAFEE ul$ w7 fE
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1 [e] -
Asto] gl AGFE NFEHS wels Aok FAH By
2y Ao Zag ARV B v=, 5, 8 AGoA o] FoHtHKarl et al, 1990,
Bardossy and Plate 1992; Wilks 1992, Wilson et al., 1992; Zorita et al., 1995).

3 SR o g3 AGFE /TR /&S ANFEY GCM 2o ARE w3

o~

=9 RegCMe| 27|z AAxzAo 2 AHEEto] RegCM<e RO StEEAR XA fR 7|5 1
g 2bEshe otk AvrAel F 9 Ee GCMe] 71 &Rl o8 JA =, RCMe] A e
A golg, AEEE, EFEA, Aok, ddEx Sl o fEHs Aol AGEA ] A
TR 715 e S AP RegCM2 SR =4 7RI} fAE P22 FEUHE
Abstt. whebA A 7R mejedA o, Ad, A g g ouide] AoqrR V1§55 2o F

=)
U= Aol AT(1dA T4, 1999).
=4 CM R A5 25 E RegCM<= o] &3 A 7|55 A7 ofg A g )

AN EE AT} Giorgi et al.(1994), Bates et al.(1995) So] &1 Ao o3, Kanamitsut
Juang(1994), Liu et al.(1994), Hirakuchi®} Giorgi(1995), Sakaki et al.(1995) & ©] o}A]o} XA
Aol di3ll, Jones et al.(1995) o] FHAFA tha]l McGregorelt Walsh(1994), Walsh<}
McGregor(1995) 5o TFA 9o thsl], 18] Semazzi et al.(1994) 5] Atstel Aol of
gl Ao A AV FRYE ALttt olibste A FUFE Qg A 97| W3t RO Giorgi
et al.(1994)7} wl=rdj Sl thal McGregoret Walsh(1994)7F & 2] Tasmaniax] <ol tf3l,
Hirakuchi®} Giorgi(1995)= o}Alo} Ao thsf 28] 11 Johnes et al.(1995)7} ol tha] A
= e

T3k Dickinson et al.(1989), Giorgi(1990; 1991), Giorgi & Mearns(1991), Marinucci and
Giorgi(1992), Giorgi et al.(1992; 1993a; 1993b; 1994), Kida et al.(1991), Liu et al.(1994)%
o3 Tl ATFAHNELS RegCMIF OGCMS A4S A¥E HoFa 9t}

TUWE Ao R 7]FHstel 1 ko] #ek AR 7141990, 1991, 1992a, 1992b,
1993, 1994), 7<121(1992), 374 F-9F 73 7]=5(1996, 1997), &L (1996) 5] 3L
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HeAH e 37 FREA, oo o FEEA W 2 AAEA 1
NEd A% 519 AT don, NH NFATEL AAG AR e 7L
FEws Aveod ne B4 wgAe =9 83, 983, 94, 9G, 4a%4
datel &) WMEE F4F B TA9H AT Aok

GOMOERE =¥ AHE olgolel, /14FE Yo & 73 23S 75 AFRE
Fubme] FE L A9FE RES AN &89 F09999 el dom, A4S TN
T GOMe I3 WAbE GG GEee ol Gt AR FrFe] WHE WA AT

5ol A

T oy REe] AdE ASAR vt Hrte AFEE AW 501995 Aol 3l
th o] AFoAME AT 2
et 670 el deted A
Mrete] & ¥ ,

=e] E dHRY F VIFHIE g AeFe] wsleh o2 Qg & dP o WIE
=35 AFE Kojiri(1992), Tsutsumi et al.(1993), Takahara et al.(1991), Ttakahara<}
Kojiri(1993), Tanakamura®} Kadoya(1991; 1992), Masukura®} Yoshitani(1992), Niwa et
al.(1993), Ando(1994), Ujihashi(1994) &< A+7F 2

AFEse] BE AT 9 dSehe AgAe A7 A So B AW
B g ol @ AGARe] AFelE ol s BYEo AR gov, ALHoE 1Y

A4 FAA By FoA AGALY AAFREY] JFE oSt A= P xE"
PYEEL ZFF Y stal(Australian National University)oll A 7§23t BIOCLIM 3 <A 2H
AT AE (Centre for International Forestry Research)ol A 7l&3k DOMAIN XE&o] 3t}
(Box, 1980; Woodward, 1987; Prentice et al., 1992, 1993; Carpenter et al., 1993). ©]¢} &

2ge A AGA9] 4RES BLE Wk

A2zt JFS FASE A9l AFE, o= 399 7|3 HupF 9 sst
A 71¢] BAES BEA3 A7} o] Fo] H tH(Yoshino et al, 1996). $1%=ol wz} Wal= 72 £7
H oAk dgle] MetE 1Y) Q&) AW S5 av] Fxe #3 FEH ARG RYPe] st

H A7 vk (Koyama and Shigesada, 1995).
2 yagte] 713 HE7E Abgol wx = gk w3 Fd A E = Y 2AES A 3E
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CE V-1 8N HMAMH=2zZ S5 oMt & H70 S8 eeM
GCM 2y | AAAE | I9=xHX() | AT(TC) Reference
CCC Nov-89 3.75%3.75 3.5 Boer et al., 1989
GISS 1982 7.83x10.0 4.2 Hansen et al., 1984
GFDL 1984-85 4.44x7.50 4.0 Wetherald & Manabe, 1986
GFDL R30 May-89 2.22x3.75 4.0 Wetherald & Manabe, 1989
GFDL Q-flux Feb-88 4.44x7.50 4.0 Wetherald & Manabe, 1989
UKMet Jun-86 4.00x7.50 5.2 Wilson & Mitchell, 1987
UIUC Sep-96 4.00x5.00 3.4 Schlesinger, 1996
MRI 1994 4.00x5.00 2.5% Tokioka et al., 1995
GISS 1995 4.00x5.00 3.6% Miller & Russell, 1995
GFDL100 1991 4.50x7.50 3.2% Manabe et al., 1992

AT = C02 7t HIEAl EHER

ol

CCC : Canadian Center for Climate Research(Canada)
GISS : Goddard Institute for Space Studies(USA)

GFDL : Geophysical Fluid Dynamic Laboratory(USA)

0SU : Oregon State University(USA)

UKmet : U.K. Meteorological Office(UK)

UIUC : University of Illinois at Urbana-Champaign(USA)

MRI : Meteorological Research Institute(Japan)
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(T+239) 2 exp( 7t+239) (2] V-12)

__de, (D)
a=—" 1=

(% mbar/- C)

£

a}%719r 8
T = H#eE (99 O

=]

(2] V-13)

(¥ mbar/. C)

0.534

7
4

@ <& (psychrometric) A4 :

o
T
&

o}

o
o))

A7

B
=

A

(2] V-14)

R, BE QAL SARES WA Bapskate] ztol & 9w gt}
Rn:Rns_Rnl

o o
~.

g E
E§ E
T T
W
o o
CIR(C
CECS
o or
" OB
vl I~
TR
Rn Rn

WAL () 2

DA 9] (extra-terrestrial) HAFE( R ),

KN
T

G EAER( R, )

o 255

(2 V-15)

=g},
R, B

Cmm/Y)

Rns:(l_a) :

&3¢t transmission( el

=

=

Sth~7]

-

L



V. Zlsre] ek b e JEFIEY T2 HE 63

g = W71E &3¢ tranmission

A& ol&ste] 72

¥
%
)

A 9 BAR( R, ) T

oH

R, 15.392 d ,( wsinf sind+cosf cosd sin w,) (2 V-16)

a8 d,=1+0.033 cos (27J/ 365) (A V-17)
w ;= arc cos(—tan f tan d) (2] V-18)
d=0.4093 sin(2zJ / 365—1.404) (2] V-19)
WAL ( ¢ )= Albedozt & @) el F2Ee] 47 o = 025010 ti7lE FF A
G ) AALFATHM I A7 dFAIN) ] v &S o] &ato] Tttt

n
B= (0.25 + 0.5 N> (2 V-20)
N U SF(cloudiness) S o4 Ao AFF & Uk b < E V-2 >E

THF 0% | 0|1 |23 ]4]|5|6|7]8]9]10
n/N Bl & 110908 [075/0.65[055|05 |04 |03][015| -

FatEAbe @ (R,) S A&7 s 2% (1), $71% (e), AALEA M), Hdi7hs L34

NS Hjgol o]sto] A€

R,,=RT) - f( ey f(n/N) (2 v-21)
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(D=0 (T+273.2)* (2] V-22)
f(e))=0.34—0.14V e, (A v-23)
f(n/N)=0.9 %Jro.l (2] V-24)

R,
C—Cl0+ CllRHmaX‘I' Clzl +Cl3 Uday+ ay l(]]dav

+ a

5
night U night

R, R, Uy,
a¢R H Uyt aRH l—a U, (2] V-25)

Udy> Unign = T35 3 ool Z4zke] &4 (¢ Km/)
a = albedo (=0.25)
Agyenee, ag = AF
a,=0.6817006, a,=0.0027864, a,=0.0181768, a3;=—>5.89680864
a,=0.0126514, a;=0.84064608, a;=0.00371736, a,=—9.2118x 10 ~®

v QY P35 AFHFPPT), Q&% (T), QPET=E A4 ¥ o] H .

=(SM)= OF=H( P, ), @844 (snowmelt) 3 ( R,), OQPETZ At
¥} 8457 PETHRHY ol EYFHE7F HU 53X -85 (Field Capacity, FC)

WA vgar e, AZI(PET7F ARS 7Hedh ERd F)de EYS

(potential water loss) $t<=7} Ht}h 2822,

FEE AAH FREl

Mdi =( P,+ R—PET), % P,+ R,;=PET, SMX{FC (4 Vv -26)
ASM g WF P+ R,> PET, SM= FC(x v-27)
_dSM

S =—aSM(PET—[ P+ R]), W P, + R CPET (5 y-g)
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R, = &4+ 54 (¢9 mm/¥

PET = ZASLAE (39 mm/d)

FC = E% X84 % (Field Capacity) (&+¥]: mm)

a = FEHETF(Moisture retention function)®] A2 V-23)

of webA A7IAel= nEEY. F7] Al

ol = E"J—’FE—S PETEE} B *v‘i"gl o A Sk Ao
Eofo] A= of e Sl ofPA drh 54 EdelAM=

12 BAZE Agdn. (4 V-26), (4 V-27), (4

V-28)& ol&ste]l 53 FCol ~ g = AFEsH] Sl s "o/ BE ESFRI Y 45l
A3ttt 7F53ktd (Pastor and Post, 1983).

off

(1.1282FC) 1276 (% V-29)

Thornthwaite et  al.(1995)¢l ol  AA|F LA (Evapotranspiration, ET)2
P,+ R,>PET? $7|dl= PETS Zuz AASTE &7 Alos 2499 8457 RE
FRAAY A B FoE FEE SRSt sHget. A7 ( P,+ R PET)O &=
AA SEAAFED)(mm/Y) = FASIdFoZ Y F4 A ofgl= A F24 ol
r

+ R.=PET (2 V-30)

P
ET= P+ RS—JiSM Web P+ R.CPET (4 v-31)

SELSFHFC)N TEdd dHqd B AE Y| HEY o] ¥ §457) w o
A9 (runoff storage pools) .2 &8 o3ttt &4 FE& AT 27|99 12 &
TE Bote] FETh B ol ATE AMAAY Aot TEEojoF AN o] KA ALt
i3l 5 (calculate resolution)¥%t FEHBAE 7HA= Fa-59 o=z sk FCoF A
glo] FREZo] EAT AG RE FEE BEYFES B Y5t AlEHERE §F A
FToR FY Eorte EL gtk a9EE AFFoE FY Eojvte EPK)ES AHEE]
flate] thes ekt

PK= P,+ R ,—PET, " FC=SM, P,+ R,>PET (% V-32)
PK=max[SM+ P,+ R,—PET—FC,0],
Wk FCY SM, P,+ R )PET (4 V-33)
PK=0 Wk P+ RKPET (2] V-34)
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(2] V-35)

RO= r . (D+ PK)

_dD

(21 V-36)

= PK— RO

dt

(9 mm)
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T
w99

)a

Q)
=

R (mm/

A BE

(2 V-37)

(2] V-38)

> T,, SP>0

(2] V-39)

wer T Ty, SP=0

mm/</C)
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840 met Wl
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WMsl T —3< T <0. Colnl, A% Ko

Aol

=

SIS
2< K<7 mm/9/Ce

[a

T, =-1C% K =45mm/d/C=t
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FC= ‘¥3} e Bk Ui FH(gravitational water: T 2o 25lo] EF wro g
s = a2 FHE A 79 Folgt Aoy vt FCE EA(soil character), 2
= FCE& AF=3h7] fls WHo= Webb WHS A3

=

(Webb, 1991). Webb ®'H -2 Zobler®] EA(soil depth)¥ E3F(soil variety) AEE o] &3}
=}

Ath(Zobler, 1986). ©] WH ol = FCE ESdHe] A A=k, Y (root zone)d ZHA A
% EFA7Hsoil texture) O Z5E wAE A A4 A Z HEsm k. B Ay
ANA = 919 37HA] 8.4F HA @S FCE g

oooo oo
Dim Temp_mon(j,mon), Dim Prep_mon(j,mon), Dim Field_Cap(j)

Temp_mon(j,mon),Prep_mon(j,mon), latitude(j)

<00 OoOoo0=
Double tt
Dim Heat_index_year(j)

Heat_index_year(j), Temp_mon(j,mon)

<ThronthwaiteO OO OO PETOO >
Double ttl, amon, ilat L
Dim latitude(j)

Dim PET_mon(j,mon)

i— Iatitude(j)J

<00 OO0 od=

oooooad
(PET)

> l

Double n, jday, ilat, ilat2

PET_mon(j,mon)

PET_mon(j,mon), Temp_mon(j,mon),
Prep_mon(j,mon), Field_Cap(j)

<000 OooO=
o IE Temp_mon(j.mon) < 0 L

Double snow_melt

Dim erain_mon(12), snow(12)

T
Temp_mon(j,mon),Prep_mon(j,mon),Field_Cp(j).
PET_mon(j,mon),erain_mon(mon), snow(mon)
A 4
<OOooooo=>
Double aa
oooooew, || SmETmengmen
oooooao
(EN ET_mon(j,mon), sm(maon)
00000 (RO) v ,
<OO00O00 OooO= <OO00O00 OooO=
Double RO_last
Dim Soil_moist_mon(j,mon) Dim RO_mon(j,mon)
Y
ET_mon(j,mon)
Soil_moist_mon(j,mon)
RO_mon(j,mon)
Y

oo oo
ET_mon(j,mon), Soil_moist_mon(j,mon), RO_mon(j,mon)




]
=~

8

37}

iz

13

Fuiste] mE JeiA o

68 7]

o] BEo|A € PET,

1T},

T, A=7t AejFe], PETE AXlste mE52 949

O
F
;OO
Bo

k

2.3. 2] A

o
=0

o]

Y

[0
m
"
EO

ruzel

X

B
—_
~

aid

<

o2 4

?:5_]__

B
ol

)
—_
N

el
ol

=

o

bel A3 Aol wep 2%

%

ol A7 Aau= Aol vk webA A4

.

sho o

HE

S|
S

V-2, 3 >3 o] &

He thee < &

£

|
fite)
A

el
o

Bo

o
op
-
<
W)

—_—

0

oy
a3
o

.
TR
jins

1|
o
A

o

7
B4

=)
gl
joh-

]
B
7

B
iz

"K

i

hs

g AAFEAI I A ]G BA

55 %

R

F94

A

KR
T

o
el

G

el
i

o
=0

UNEP(1998)°ll 1= 91 ¢] o}

Foll o] w2 <FA 7] (steady-state)

3 AuEle 3

g 715

%

t}

ol

(bio—history) 4

foi3
s}

0

)

%

™
fite)

=
G

el

3}

il

fite)
N

o

)

o
"

ﬁo
B

"

3

A

o)

_,
iod

)
fi%e)
A

el
3r

3
o



oooo
(s2zanonononOnononO)
GgcM oOooo
GgecMoOoOoo oad < 1.00
2.000
000000 0000
oo oo
00 000 00 0o oo < 1.00
2.000

[

v

oo oo0,00 000
@)

A 4

OOoOooOO 0d(c)

0O0O0d Od(mm/d)

OoO0000 OooOoo ooo

Holdridge O O < oo od

<38 V-7 J[Fet MUHYOS 289 58

A5 : Takahashi et al.(1998), Impacts of Climate Change on Water Resources, Crop
Production and natural Ecosystem in the Asia and Pacific Region, Journal of Global

Environment Engineering 1:93-95% 74

uebA 2 AgellAE ZFHste Qg AEEEY WSS
& SFete dF37] s AE71F84 Holdridge 28-S &-83gth. Holdridge
2L < a9 V-7 >3 2

o] By L AE-%(bio-temperature), 5%, Aol dlg PETY vl &
Fol A HEFAEe] £xE AwATIE 71FE EF et A2k A Ao
| &7 ZEol Z2AAYN TS VAT F A FARolth AeEee (4 V-40)o=

Ak

(]

(e}
R



70 7%

W] me Yo 9 G L Aewe 1

< ¥ V-3 > Holdridge 2g°| AMERH
HE T 78 He T T 09
0 None 20 Warm temperate thorn steppe
1 Ice Polar desert 21 Warm temperate dry forest
2 Polar desert 22 Warm temperate moist forest
3 Subpolar dry tundra 23 Warm temperate wet forest
4 Subpolar moist tundra 24 Warm temperate rain forest
5 Subpolar wet tundra 25 Subtropical desert
6 Subpolar rain tundra 26 Subtropical desert scrub
7 Boreal desert 27 Subtropical thorn woodland
8 Boreal dry scrub 28 Subtropical dry forest
9 Boreal moist forest 29 Subtropical moist forest
10 Boreal wet forest 30 Subtropical wet forest
11 Boreal rainforest 31 Subtropical rain forest
12 Cool temperate desert 32 Tropical desert
13 Cool temperate desert scrub 33 Tropical desert scrub
14 Cool temperate steppe 34 Tropical thorn woodland
15 Cool temperate moist forest 35 Tropical very dry forest
16 Cool temperate wet forest 36 Tropical dry forest
17 Cool temperate rain forest 37 Tropical moist forest
18 Warm temperate desert 38 Tropical wet forest
19 Warm temperate desert scrub 39 Tropical rainforest
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