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Climatic Impacts on the Asia Region
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Kiyoshi Takahashi, Hideo Harasawa, Yuzuru Matsuoka

ABSTRACT; Climate impacts will be one of the important concerns in the Asia-Pacific regions. These regions will
experience dynamic development in the next century. Even without climate change, rapid growth in the
demographic and economic situations of these areas will cause drastic changes in the local and global environment.
Climatic impacts will make the situation even more complex. In order to assess the impact on this dynamic Asia-
Pacific region, we estimated several kinds of direct physical impacts based on the probable range of global
temperature increase, and identified the impact response curves of the climate changes. In this paper, we describe
the impact on water resources, crop production and spatial changes in natural ecosystems. Typical outcomes of the
model calculations in the Asia-Pacific area are briefly summarized as follows: ‘

1) Following global average temperature increase of 2°C, the median estimations of national average temperature
increases ranged between 1.3~2.7°C in these regions. The precipitation changes ranged between +1~17%. The
variance among estimations is large, and some estimate show more than a 3.5°C temperature increase. The change
in runoff ranged between -8~867% .

2) Slight decrease in rice production is expected in most of the countries. The productivity of wheat will decrease
significantly in Bangladesh, India and other tropical countries. The variance in productivity changes among
estimations is large. The relation between the impact and global temperature change reveals no discernibly
logical pattern by either crops or countries.

KEYWORDS; Global Warming, Climate Impact, Integrated Assessment Model
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M1 FHFROEEHEZLV—LT—2 M2 &SEEYV2—)
#£1 FHETHWSIhEZGCMHH
Climate model| Calculated date lat. x long.(° ) A T (°C) Reference
CCC Nov-89 3.75x3.75 3.5 Boeretal., 1989
GISS 1982 7.83x10.0 4.2 Hansenetal, 1984
GFDL 1984-85 4.44x7.50 4.0 Wetherald & Manabe, 1986
GFDL R30 May-89 2.22x3.75 4.0 Wetherald & Manabe, 1989
GFDLQ-flux | = Feb-88 4.44x7.50 4.0 Wetherald & Manabe, 1989
osu 1984-85 4.00x5.00 2.8  Schlesinger & Zhao, 1989
UKmet Jun-86 5.00x7.50 5.2  Wilson & Mitchell, 1987
uluc Sep-96 4.00x5.00 3.4  Schlesinger, 1996
GISS 1995 4.00x5.00 3.6  Miller and Russell, 1995
MRI 1994 4.00x5.00 2.5 Tokioka et al., 1995
GFDL100 1991 4.50x7.50 3.2* Manabe et al., 1992

A T=Equilibrium surface temperature change on doubling CO,

A Tx=Warming surface temperature change at the getting out period for this study

¥o5h, K1 THEELPOEBHEETCHEERIEREERT 2, HAFHK[BEILIE 0.5~4CLRELEZ. K
RS — 5 OEMMZAEICOWTH, ®1IRT 110 GCM OHADBAVSNE. B2h, GCM HAKE
EYa—)V (GCM output organizer) Tid. GCM MO =M EEIZEEHEHR TIEW = H/E0LE D
fibh, BEREINEZHAEHR[BEMEHAEDEZ I LI, BERBRT -V BERI N D, R
WDOWTIERTS 1 V@, BKEIZODWTIE I EAMITREICED 05° Avyalt@llansd, 20
®, MACHKWEHAZY ) v ROREKBET I DEEI N2,

T..0)-T,. (base)

KU T(t) = T(present) + (T(perturbed) ~ T'(base)) x AT (D
b
Bk : log P(t) = log P(present) + Lo () A;M( asc) X log[—lz%rb%:—:)m)—} @

22T T(t)[C). P(t) [mm/monthlidZhZh ¢ FIZHB T 3 [B L MkE. T(perturbed) — T(base) [C].
P(perturbed) / P(base) [[&2h2h GCM SHEIRL>THLNERY ) v KOKSH - BibRREE—
&% (base) ¥ ={&K¢ (perturbed) PHDOKEE. MAKBELERTH 5. AT ['Clik GCM FHE I & 2R
FHEROENTH B, T, (1) ~T,.. (base) [CIHRES W2 BHEL  EOMOHREHNTELITH
. 0.56~4CD 0.5°CRAEBRE LR (LUIEAT sssume & KFD) « 2F b, 8 (KB LEREKRE) x11 (GCM)
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N o B S X 5 — 1o o T S i {PAR_PET Temperature _Precipitation;
YlaL—bENB, B3R EEMEED Y __ , frroone R ERAREINS
L AT 2R RLTND. AEY 2 — LitEH Estimation of ?rowmg period t: LZ:?ns:logptemp.
FHKRE. R FEYKE. BKkE. PET. AR Biomass production rate - Photosynthesis path
B E (PAR) . LEBRMEALT S L I Normal LAI
TRELTZ, ChHDTF—YDELIIRBEEY Net biomass production ] . :
1Y KBREV 2 BDND. KEH F : Normal harvest index !
B R AR O OB EEE (BR(H [Sal sorsias .
B) REBXTREBBLEV, 12, £ LXK -
CrOEDOYVOBELEEMDBEYMEEDS Potential Productivity

B UTBIRENE, LBz DWW T, HBBAL,

LHT = X, K RO 400 LR — X3 AFMEETYa—)l

PEAVWTRIEBNSERE N, LEEKHOZ
PR S RME RBRE 20, BAME GAtvia) OF)y KF— BAEVSNE,
2.4 BREEATFLEY - '

SREEBIC X2 BREREY X7 A~OEEE AT 2 =i, Holdridge I & 2 HEMESAV S Wi,
ATk, EYEE. BkE. R PET LBAROL Y VS EBSRENIEELAVTHEERARTS.
EYREE. —ES0HTHRRIEOVWT 0CERI2SDOOBRMERD, ThE 365 THIILIZE>T
Behz. ABREEMBEICL>T TRBCMEIND, X5 CHBKRRY PET 2 X > T 37 B AME
N2, Holdridge DA T & 2 M. SR HS W EBENRELEERT.

3. HEER

M4, 52N ZhRBLBKEBEOEMEOZEEEYERLTVE, ZOKTRENDSDIE AT assume=2C
ERELEBETHD. ORX12A-2AD3 7ADFH, @X6H-8AD3yBOEHTHZ. 25D
HEEE 110 GCM oo 7ay bEh T3, 110 GCM OB X - B/MEIX, BBROMHTH 2, &
EOSKBLELORREZ 1.3~2.T7CTH 2D, FRIL0.1~3.6COIEEFD, FAMKIC. BAKEELDOFRE
FHI~1T%TH 2D, 2 TDOGCM 2R TH D L-14%~+4T% D 2R D, KO KRB ELIZEIC K
EW, AR, RN=J)b, N TSFvahdSsy RERETIK, Hii-EBRKEELIERSN D,

B 61X AT assume=2°CTCORHE R BELOEZEESTH 2. EEROHRLIEX-8~6T%TH D, 1 F,
FIS=)vy NPT 5732 Cik 30%UEOMMABRAEND, IV TiE 20%08INTHb. ZOMDE
TE5%TH 2. K 7T IZEETFEHRHEBD AT sssume I LDZELEZRLELDTH 2. HRIEIX AT assume
WEEE U CHARIC N T 2EB RSN 255, BICKFOL S RERAIERY =540,
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AT assume=2CTCOBEMOBHELEEMOEMLIPH BIIREIND,. T—F VL AEBICBVWTRENYEAS
hadh, TOMELALYOETA FOBELEEMIETORLTCH D, LI LAFOBELEEMRINVIST
Va, 4V F ZOMMOBFERIIBNVTRERBOPREOSNDG, PETRENILKREREERZITIRVD
L, PYEDIY (BREMEIEE) oW T N5 FvallBWTEEEOMMDBFGI N
3, TOMOELTOREBIEXINUNTH S, GCMHEOEEMELOESDEFKEN EL. B3
GCMECH EEMEMOTAIE DV TE—EMNR SN D EMEPEFIC. AT asume IZ3 LT —E DB
BEERTEVIZLEBRDPSEZHI~ITEENZNA R TLAF PO ED Y OFBEEEMD AT assume
WEBEMERLTVS, AT assume DI LT, BRIERIET 26D, MEERF>EREERTH O,

THR—EEMLEERDT2HDIEET 2,
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HRERY ZF LI D20n Tk, RSO 37 21T
ok M 12FBRECRE /WHEMRN, JBELEICL-
TEZOHOFEICET28EE2RLELDTH S,
HA - METIK. AT asume=2C T 85%. AT assume
=4°C T 50% LU LB /W HEBEARME D E OO
DB ET 2. FOERMLDITLA Y RBAERADE
TTH 3,

4, EE|
R2WIZETCRUIEBREE LY. YIS UTE
E DML, Matusoka and Kai (1995)& b &=, &
XTI, BEED AT cssume=2CORED T Tl &
h BEEEDS VIS0 EhTW3, K256 1
FHERKEVRAREZEEEEZT T8RNV &
Db, NEEECHLE-LMOBKD., BEKROH
. IV TREOAREMEF O INR YT
Hd. RPUVT7REFOMBB T, 71> FEREE

HBT2L20 22BNV, MEKNICIXILAFOEEMIMET T2, ERICFEYE2L 2 LEEMDER
2B LHABRINDE D REREEI RV, BH /BHERICELELHER? V7BV TREICHE
DU AT assume=2°CTC 40% WD T 2. B REVWGKBLEFICBW T, FEEBIERLRISER LR
DOWMT 2, TDOLSIREMIEIKOI~NIITRSI TSN,
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#£2 PUPKERMBICBI2EBREHORE (H0ADORACOVWTETERIZHENR)

Climate Water resource  Crop production Vegetation Health
Country Temp. Precip.  Runoff Rice Wheat Maize Temp. Forest Mararia
Bangladesh 0 ++ ++ 0 — + 0
Bhutan 0 0 0 +++ -— 0 — 0
Burma 0 0 + Q -— 0 -
China + 0 0 0 - 0 - —
india 0 ++ +++ - —_— 0 - -
Indonesia 0 0 0 o] 0 -
Japan 0 0 0 0 0 0 -
Kampuchea 0 0 0 0 0
N. Korea + o] 0 0 - 0 0
S. Korea + 0 0 0 - 0 (]
Lao_PDR 0 0 0 0 0 ¢
Malaysia 0 0 0 0 0 0
Nepal 0 +H+ +++ 0 - 0 — ———
Philippines 0 0 0 0 0 0
Sri_L.anka 0 0 V] 0 0 -
Taiwan 0 0 0 + — 0
Thailand 0 0 0 0 0 0
Vietnam 0 0 0 0 0 -
notation — - - 0 + ++ +H+ note
Temperature -0.5~05 0.5~1.0 1.0~15 >1.5 Additional increass,’C
Precipitation {-45 -45~~30 -30~-15 -15~15 15~30 30~45 >45 percent change
Runoff {-45 -45~-30 -30~-15 -15~156 15~30 30~45 >45 percent change
Crop production <¢-20 -20~-10 -10~-5 -§~5 §~10 10~20 >20 percent change
Fotest change  <~60 -60~-40 -40~-20 -20~0 percent change
Malarial area >+20  +20~10 +10~+5 +5~0 percent change

ARETIE,. 110 GCM A2 ZHNRKBEEGHDO/IY — L L LTHAVWT, FhICESEFHBEINERE
OHREEREME LTCEHMICH W, HREH[BELERVECEEZ LU TCHERZT>EHBATH, AV
S5hEGCM AL THEINIEBRIRERESDERERT, £, 2Thd GCMEAREV X -V,
ENSO b Wo-RgHE R KRBT IHEANCZ LV FOHOBEZEHEERICIKEEAT IO LRV,

EE7Y PAFEMBOBBLOEHEEEIDWTRELL OHESITORTWS (H 21X ADB 1994,
Erda et al, 1996) . Zh5DAWERICIT, NE2EEBERBIBE LTI RERESDEVH D, TDHE
OHEEZLVBERENRIOL THE0IC, hBHNLRBREEIXEER I 7V —0—D2ThH 5. MEFHRE.
EYERRISICET 2 EBORMROMEIEETCH S, Lo T MAEFMET )V (IAM) 2 L DBREKT
FREOEN GO L T2, TR MBHBEEER >R 7D EAR—RDETFNEREGET VOV T
EV2I—NE UTHARATW I EDRRBELRSE, FOLIREFTNVICLD, BBOBHYF VLT TTCOD
RERERTV, ZREOLRERETSI CLDAGELRZEEISND,

RBARYCRESIN RIS BEF HREENEECAHERII LD EfTENE,

31 A>Tk
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