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w”%@ﬁ FEEIATHL ) $LA T W5 o HIERIZE % 1D T
WL OEMRIGEBERT S & & b2, et E E IR
T572012, FR2214E2H 158253 H8HD22 H
Wbz, 57 7 EO 14 WF7eHR - K2R,
WIERIRIEAL AR 2 A BUKIEER BTV OB S & FIH,
KEAKEBE TV & ABKIEBE TV OGS, HEKR
BEALOREIR - RO RSB B 3 2 W FE S B A
FiTolze 22TIE, 1) HEREBRLOREREM IR S
LMWL - FAT, 2) WL SOV O IKE RO FLREET
fili, 3) 3 - BEMEREICS 2 2 R8I A 20
M RET 2L LI, BEICBITLZKERSTOR
BT, SR M REFEIZOWTE LD,

- ARG RSO TR
ok “g$Tf§’\ WFZEE ﬁﬁfkamﬁiftiTﬁ%ﬁﬁjhap“l\ G2 - KE
TEHR K STAKCERIFZE )

SER214E12 H 14 H 2 B
F—U— N REED), MEkiREL, SRR, B3 KER

Table 1, Fig.1 \ZEGRT L 7-WFZEpkRE, K¥EE2/RL, #HE
DT L, ENETNORMOMERENOWET —~
REFORRE, KBIIBEER L L TRT.

&B RN, FEMOKEA A PRI Y| T e B
FeAfr £ 4 5@ H ARK AW 7EdT 28 L CZiE L7z [
A#wm SR LB G ST AR A L2 4R B R LT3
FHMZERs (H20 ~ 24 4EFF, H®AHEIEF5E) ] Ol b
N7z F7z, A OBHRIERL T & OF 475
TIE, NFRA - TR GUERRS B S genT), Bk
¥ (FAO HALEHEFT), /NIFFEE (FAO AHR), 1
B (WMO), #HfE (FEZMAORKMESEE), I
g (87 7 v AH AR —-SFELE), ZhiEFE (E
BB K BEE SE L v 5 —), %E%—(Ii&ﬁ%l
THAECRRAWIZERT), HAai— (TRBIZERT),
%a<4—xb7>7U7k%>®%R<&%%,w?
b UREOHE) O %372, TZICRLT, Ko
BEERT L,

I REHEARICDF DEEEIM

1 2HSE - RETF—2~X—2X
HWERBIBL O KL O W TUE, BRI o & ERBE
DR, REOBINT -7 0EKICL-T, ZoO
BHEMGES 2 S CTHB Y, BIE b KSR wWorld
Meteorological Organization (WMO) O, &, KT —
Y DT — 5 N—ADREEE LI, SBEEENIE T 5 R
Rt — v 23k Eno20H %,
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Table 1 Fhf L 72H%B (M)
Visited institutes and universities in chronological order
i N 2 P (WEHF) FITTE Hh
AT - KRSCHEZE AT Centre for Ecology & Hydrology (CEH) Wallingford, 1 F1) &
T TINT —RF Loughborough University Leicester, 1 F1) A

A=A LT ¥ 7N TRE

University of East Anglia

Norwich, 4 ¥ A

PN 7 2Tl

Potsdam Institute for Climate Impact Research (P1K)

Potsdam, N1 7

R A @I KSR FEET Federal Institute of Hydrology (BfG) Koblenz, 1
QUSRS ] World Meteorological Organization (WMO) Geneve, A £ A
[ERRESeeig=e 3t Food and Agriculture Organization (FAO) Rome, 1 4 1) 7

7 7 ¥ AN RS SRR

National Institute for Agricultural Research (INRA)

Paris, 77 » A

7 7 v AEN SRR

National Observatory on Impacts of Climate Warming (ONREC)

Paris, 7 7 ¥ A

sl
SR b B R AT United States Geological Survey (USGS) Reston, 7 A ') 71 &5 [

United States Department of Agriculture, Agricultural Research Service
(USDA-ARS)

Beltsville, 7 £ ) 71 &%

7 TR
AR S > 5 —

University of Arizona
Sustainability of semi-Arid Hydrology and Riparian Areas (SAHRA)

Tucson, 7 4 V) 71 &% E

RIERTS & RENT T T
W e S —

United States Department of Agriculture, Agricultural Research Service
(USDA-ARS), Southwest Watershed Research Center

Tucson, 7 4 V) 71 &% IE

SN RHAIF T
75y =y T T

Australian Commonwealth Scientific and Research Organization
(CSIRO), Black Mountain Laboratories

Canberra, 7 — A+ 1) 7

. <3:::::]DU
@pk

<hmu

WMO @ it ¥t & {8 WF 22 5t M World Climate Research
Program (WCRP) &, WMO, [EFSEIZ#4 (ICSU) B
L OEEHE R SRR (UNESCO) o BUF ] i 7
(10C) ASAR A — & 72 1) 1980 4F & 1) 9247 &
T B B FT T World Climate Program (WCP)
DY 7707 T HD1LDOTHb. WCRP I3,
BIMTREME B & O ARG E) O S
DT, RN REREY AT 2B L UEET T+ A

.
ZE&

WBORIEE T 57

Fig.l1 Fhf L 7-WFoeikd ofr i
Locations of visited institutes and universities

LMEDF

OFVE A RS L 22 HWE L, Zo3es
PIZ10E T IZEALARONTWD, SNET, 6
LI ER R S A 7 2 OBURIE] & ARG B D 528
FEAM, £ 2 Bl I3 sk [ EEII O EEE O RIS E X
PEPNTEZD, BEORE I TIIRSR, KEOT—
Y G AR A — VA ICE AR L, AR
Biioe & BRI RS, ATBOREY & o5 % 11
HZENEELHWNO—DE o> T\,



AR - SRR - JINEAL © KA RS X OREA ORI LR B 5 2 M5 O Je i 7E 2 287

EBEREET -5 OWE L ZOT— 5 RX—=2{LiZBW»
THRAOKELEHFILIIRE REEALRIL LD
W, AF)ADA —A T ¥ 7)) T RS (University of
East Anglia) |2& % & fEf9E2 = v I Climate Research
Unit (CRU) Td %, 1972 4E|Z5%V. S 7224%) D CRU
DOEENTEIROGMET— ¥ # W e R D 0, KfEOFE
WZEBOEGEEE, ik & OMEEEOB SRR %179
LDTH o7z, 1978 1213, TNEFESETLEFERD
Bl BT 2507 ) v N7 — % OVESflg s, %
DHEA F) AKLIT L OWHEN K 0 s b 2 oxZ)s
AR S, WP 157 FH O HERO &R HE T % B S
12 L7720 ZOWRBEIZOWTOT v F v — ] & 24k
DOFTE Tom Wigley KD &3%I2 & ), 4 ) ABUFIER
A OEEEZ L, [BITET /N L —5%f#
e+ > % — Met Office Hadley Centre D% E 12545 MO W
720 E512, CRU TIZREKED LT — % b A/
WL, ZOF—%X—ZIBEREMEOTENT 7 — 5 1F
WA T 2N T =5 Lo TV D, BT —%
EiE, &R, KERRS R oK RS o e Bk BUAE %
F—=F LY AT LS E o THHFNLREEUEZ K- 72D
DTHY, R TFEo b & THH SRR
BEORMT—4 Th b, CRUDIERLIZT —F N—A
WCED S FHANT T — 712 & » TRIEO R E SR
ZEN, SHEIM LMoL IE Lo, £ < O
ZERBI T WS L Tw b (Rost et al., 2008,. Meigh et al.,
1999) .

EEGEOT— 7 WEICE LTI, CRUDERE RS
THbNZLINK 70 Y 2 7+ (Climate Impacts LINK)
TiE, NFNL—t ¥ —O5METFIIME % L2 5F 0o
TR T 2 AR SN, Z ORMA %G
L., FEHEB & 04 ToO GCM O &5 T HE O 4
BLAG %2479 IPCC 7 — % liAii& >~ ¥ — (Data Distribution
Center) 7%i%i7, EHEINTWA, FRIZL Y, 2009 4
»o, EEETORFREEES )4 (5km 7 v N, H
HAr) % Ay —3v FCERETAHZUV s M2H
IHENTW5D,

BAED T — & _—= 2 LI T, BFRLT— & N—
ADREEIZENTW72AY, WCRP OF, £&EKii®E T —
% 4 > % — Global Runoff Data Center (GRDC) #%, K
A4 HIRK IR SEFT Federal Institute of Hydrology (BfG)
2R, B ST b, GRDC 134 E O KT B
EO@EHER Y K OfE T — & 2, 7— 5 N—
24k, R EATV, HFOKOKCFICE T 5 & O
TERH A FRFIAT> T b, T— FIXMERHEOZERIZ
B U CERTRM S, BURTLEE TR L TR
DRI\ LB RS N T B,

2 AL 25—y
B~ km OZEREGE &, 1 H~ AL ORRH
R L % FF O KEKAEBEE 7V General Circulation Model

(GCM) DEHERRL, dRE T LM, Z=WEETo
MPWATr—vE TGt T 2287 A — )L
L LU, GCM I L B RMEME L BIINR R 7 — & OFFEHY
BEMRICE DS SRR S v 27—V &k, MW
bR T RHE S 2 $HIEA % )V Regional Climate Model
(RCM) % GCM IZHlAAE (RAT 4 ¥ 7)) M5
T YA = WVIZRBEN D, FEII ST AT — R
GCM, RCM (ZIZZ D fEHHA S 1), FT4Tid Linux X
Windows - CEEEIT A% D8y & — VU EFNDPIE &
n, MBI THRLEELOEFREICLYAvs W
5o

FHEOMIIE - BEREC, WEEREO/8T 2 51) -
Ta RN T A ARMEMEICL 5T, GCM % RCM O
FENTAE RAIL AR ZE ON4 T R) PEFN, IPCC
DIEFHFTIE, TEHMYETORERELZE LT
fEOEFEIEOERIIRE HIEL T b, WHEEICERT
BAHEEE % 2 5 720 121%, MEZ D LTo%EZ
GISHEIE R K LTV, Z O 2 BET L+
LHE (T TV BERLNL, M, PR
DINTG A F )= a3 VIRET B AT E R
fiZiZ% S OFERD 2705, WHRELE TS SN
D GCM |2 & » THH S - WHBEO L (<
FETIVT TN 2, Z0—2L L THIFLND,
Bl Z1E, EUOHEIZE L TP =7  ENSEMBLES
(2004 ~ 2009 4E) 1%, FFREMED T A B D GCM,
RCM ZFHWTT Y v 7LV TP ZITI 20D Y AT 4
O Y ANMISENC XL 57 4 — KNy 7 ISERT 2R
EEEDW L EAT> T b,

I HECEBR(EOVKERICRIETHE

o ERIRBRAL 25K B RS AT § B IE, GCM %
RCM O FHHAE % S i A R0 434 B D K AE BR B 7V 12 AT
LCiibNbds, ZORE, GCM flHEMlER &ERkAE T —
Zly NaEBEANEE L, SERRe RERE O KEEA
DR FHET AW%E L, GCM ETEEE ¥ v A —
VL CHRIBA T = VOIZEE1T) D DITKHI S5,

1 BT —ILOKERNOREFHE

A YRy ¥ N RAEZEWZE AT Potsdam Institute for
Climate Impact Research (PIK) T Bg % ' @ LPJmL
(Lund-Potsdam-Jena managed Land) (&, FET M2, Filizk
ETFUDMA SN EEKET VT, 20 100 M O 4B
RET—F Ly M ATIE LT, @IRAT — VO~
KOFE, WAOZALEN % BVREERBT 5 2 LT
&%, LPImL &, 9MMHO HARNA: & 12 FFHOBERE -
RKBEEL GO OET L, Z1UE) kHE, K
BEE YA Iy JIEET A EHEAEETIVT, 05
FED 7 ) v FTHHRMEOFHEZAT) o LPIML OFFE D
OEolk, WMERETV, IFKET IV, EEETVIC
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YR S, I, WA, kit 5 oWok, R
IERT AEEHE [TV —y+—%—] &, Bk
BETAIHESEE [7)— vy —%—] ZWREICK
ML (Fig2), #NHE2 LR TERILTELZLTHD
(Fig.3). 1901 4E25 2003 fE F COAKMET— 5 v b %
COETIVICEH L -IFZek R Cid, BEF oo
A OB BEDRET — 5 &2 LML T2
T ER, RK - EBEYE TOMARBRVATAILLS
KB EOERN ZFFMATRETH S Z LA LIS
NTWD, Tz, BUOKIEERIL, SIRHTRIUIN
BV oo, BEFATHEB L 2RI B VT EEHTUK
DFIHANDEEPRE N EDPHEREIN TN B 7272 L,
KHEAKFIHZ EOT I 7 F v A— VOB 7 K FIH
DA AN TH B PIANHTH 5,

ERDSDRAE FE
IKERIND D FFE

K
B BTk T
£33
A% FABKE - ORERK o ks 0Rk
fiFAKE -
HAKE
e Ty # BAKROREE
eI s
31 T
2EE e
AL E
FHRAOATE

Fig2 &EKLPIML EF VDTV =4 —F —L 7)) —
7+ — 8 —FHHOBEEM (Rostetal., 2008)
Schematic representation of green and blue water

flows as computed in the LPJmL model
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Fig3 BB s7)—rvor—4— (1) &7V —
=% — (F) O 1971 4755 2000 4EDEFH
H#ekE (Rostetal., 2008)

1971-2000 average annual green (above) and
blue (below) water consumption on cropland

LPIML E 7 )V & IV 72 &FKEHEFI T, REE
By SHEE SR & 5O 72 SR K& TR IS R 29 5528 % BT
TEDHIEHA D D T IV CTIEHERESE RKkE
EDNEBEN, FNHIZEDL SWARDHEE S, Wl
TMEIZEDOBRELEDN D LDPVRENT VDS, T2, B
SRKROBRFERZTOWELZHEET S LN TE S, K
JRE LTI, #aamlik, HTFKRoM, FAATTRE
LEBHITREDFTON, EEOFHGI Bk E Vo 72
BE»HOHEROURETH b DX HIZ, M EIRE
BEE T VAT REERIK Z G 5 LPImL &
TWIZED, REEEIC L) FROKEFEA L ADFE
X ) SHEMICHEETE S (Rostetal., 2008)

F72, A F) AR - KICWISERT Centre for Ecology
and Hydrology (CEH) TRI%E & L7z £SEOKEERG € 7
)V Global Water AVailability Assessment model (GWAVA)
X, BERA T — VoA E TV E GCM, RCM %
A LKA EROMEEET NV TH S (Meigh et
al., 1999, Folwell et al., 2006, Fung et al., 2006) , GWAVA
1, FEAF) AERR 194 (DFID: Department for
International Development) D EEEFE LB L THT
TS, ayy, Wr I, N TTTY SO
FEOFIHA~OW % 8 L CRREANZ S, KO
A R0 UK S D I S RE BT 70 i E AR A I D 3R A 72 AS
LEELTCEL, FETFVIIEFKIEPWEES DS, 4
DR HIFIFGEDO M AR N E VW R B T 72, BAFEY
WD Ay 244 ZL 05 Td-o72h, BETILRCM
FHEEEZ AL, KREFEEHEE RN CF A2 Hie it
3272012, Avvat A XE01° ~NEHESIALTY
5o KA v aOMERBEOHETEI, £HTOMESE
T T & B FEE 4345 7 )V Probability Distributed Model
(PDM) % \WC, LA & 380 5 1 THIAT DR,
IE LRI Muskingum TR SN B, 22 TlE, #
NEND Ay v aNOKMAET RER, FKFEZEAH HAL
TR SN, KFEEICR L THFE - Wz Fo 406
RERDSTE % A v ¥ 2 TIEHREG IR SN, RET 5
BAIIAHETTRERDSBUR S B, 2T, TELAHG
DEEPHKA LV AZEL LTORT I EDPHRETDH
bo KAy aOKFEEITIK, LMK, BEEHKD
ME LTRSS NDD, BRNL T — 7 03B 5 N0
1212 FAO ¥ UNESCO D £ 67— & N— A HW 5
TV 5,

ZOHFTIE, MERBBRICIIN LTk, EK O E A
SKEEDI I OIETIRE DOV EDEEZ NN T T
7w 2 lIBWTC, S REROKERTFEIAT O (Fung
etal., 2006), < Tld, HUROKEIHFENEE 4 HE
EEOKIAN - BifEE TV 2 BRYL T2 L L b1z,
FL—t>%—® GCM TH % HadCM2 % IS5 E T
JVPRECIS T%' 7 » A7 — )V LT GWAVA ~Di#E % 17
WV, EEFEOMD E ADOMANC LY, SN OKA
MUADPRIIC ERAT AT EDIRENT WS,
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2 R —ILDKERNDFETE
a ETFIVOAEEMEOFH

B ~%08 km @ 22 2 £ GCM D T % i
WEEMIZE ISV B 720120, 5 v A7 — v LCRE
% LT BLENS LD, OB GCM % RCM D7 —
FIZEFNTVRRERNA T AL, KEFREME TV
WZHI &P ND, ZD720, B—DET IV, KfEYF
DAL o THEHSINDHERIE [Tk REED O
£ THY, ENETNORREEME (54, GCM,
RCM, KLETIN) ICL 2 FHORERRT S &8
VFEE 7% (Fig4).

R A OWJIFHEDOTEENL, 1997 47525 2015 F DRI
3% RS2 2 LB FR ST W5 AY (Federal Ministry
of Transport, Building and Urban Affairs, 2007), — 5 C
WK OET, WIKO EASEOREIPEELL, £
DFERO—dme LT, FEKEDZEM 4554 OB T84
ENTWD, F7, WEHOFBAKEIZETIZILTH
300mm 72 28 (B C 500mm, P T 800mm), &
B8 TN DFFROFERE AT O TN, HEBFEARE D
100mm A L, VHERCIE#I24 100mm BNs 5 2 L &
RLTBY, BIEOMIKAE 2 #Y) 7% L OVIZEE LD
O, KEROREOKELFHETHZ EWHETH 5,

CORMGEIZH LT, WO % 5 55K 0 B
AERE SN TV, FA vkl - s T OHET
TR OKREFZAF I D COKREEOE R, i)
$ERSTHWECTH D N A v #EILKCFZETT Federal
Institute of Hydrology T, E/KEEOHBE A HEET S 2
ExRHNO—D & LT, R/IEES) N4 v ol ()l
FHEIRM) 1252 2 EBORNEFNEITH) 70T 2 7 b
Impact of Climate Change on Waterways and Shipping Sector
(KLIWAS, 2009 ~ 2013 4) % ZFfTL TV b, ZOH
F(EFIEHOBEEHRAT L ALFEIIHT AT 0
VI MNTHEO, BITICHVEREY Y 4, W=
BRI A DPEREE, KEAKEERET )V, #HEAHEE TV,
IKLET VD ENZENFEOMAERNA T A & w4t
BL, WEREHIGKDPFEO NI ONE % 53 5 2

TTY g a

EBHRNERIGEK -
BIMEONRE

Figd GCM 75 RCM ¥ Y A7 — Vv BHRZHEL S
AHEFENE (Viner, 2002)
Decreasing statistical significance that arises from the transfer of
climate scenarios to regional climate impacts and measures

EWMEEL D, T D720 KLIWAS BIAGHETIC, KICHED
FIDOATEITEN/SA Ty b7Fay =+ (2007 4)
EZOLEa— (2008 4F) AT, 5KORMBES I 1)
F, 5HED GCM, 7D RCM DA X Y ER %
MNoOFESFHE SN, BROBEESTONTW5,

b HIKERLIC L BHERHRKBENOE(L

A F) AERE - RICWESEAT (CEH) THA%E & L7z 50 A
ARG HE 7V Grid2Grid €7V (G2G 7 V) &, JLH
WaEEEZ b5, lkmUTO¥ERE S aFLT)y R
ML TR SN0 MAERMET VT, HF 7213k
MHAMTHEZITI. G2GGETFTNVIE, &7y Fib
OWFEG, FHEOE T HROBTKEZ, EET -7 05
SR HBHEIC s THF AT 4 v 22— TET
MFEE5ETIVCTHAS (Belletal, 20073, Fig.5), B
El 4t~ &7z G2G EFNVICRIL, HEEHNO 25 i
HToOjE s OB S, FHFIIIEO/XT 2 — & 53
ITEERRIMIC -2 B, BUE R M O Bk & 12 1d Skm 22
IR (S Z2 NI S N2/ BUT IS & A H ks (1958
~ 2008 ), B L UMM &5 T — % ECMWF % FHi%
ABEETNVICAT L THE S NZEF I K E (1979 ~
1993 4E) VLN T WS, FOREE, WA H
PEICHB L7282 o1 v 75 v FIbEE, A3y b5
v FEOMESZAME L IR BT 2 5T5EH R, Bk
WAL SN T WL EPHIE T & [F52 BLIT AR5
NCnb, 7272, 475y FEHEER, 7 2 Xk
DS AT EB L oS, P, BUK - HEkE
BE VI TOFHEIIR L) THD (Figs).

COEFNVIZNFL—t v ¥ — DA EE TV
HadRM3H 12 X 2 K BEHAEE (1961 ~ 1990 4F) & 73k
)4 (2071 ~ 2100 4F) & AJJL T, FEEFEE25
TC ORI R OMESR = AT IR S 7z, S
15 7 )V 0 22 [E R 1 @ 25 ~ 50km TH-2 5 4 5 [/
R LT, EEF Y aF NSy FTES A SRR
Jk & SAAR (Standard Average Annual Rainfall) 12X V)
AT EATV, FHEGET TV 7Y v FROREKEDOR
BW—MhrEEasntns (Fig?), FkoKEY F U+
TTOA FY AALE, FAE ORI E B S

R R

75 EER
A

HtF Tk

Fig.5 Soil G2G &7 )V O#EME (Bell et al., 2007a)
Schematic representation of G2G model
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Findhorn at Shenachie
B (M)

-

00
50
0

400 Severn at Bewdley

200

4 Lambourne at Shaw

FE (Ms)
1000 Tay at Ballathie
500

0

400
200

Ribble at Samlesbury

600 Thames at Kingston

300

Fig.6 G2G EF VDA ¥ A& L~D5 i EF (Bell etal., 2007a)
Comparison of the calculated and observed discharges in 6 representative basins of the United Kingdom

DB L, fERREEASE T 2 S S AT E N TV B DS,
T2k 7 MAE AR G 12K & WIEKE 2 & & H— 0 GCM
%, BHORGKKERET VL NVTT V¥ 2 70l
AL D, LDFMAEBREPSROBELE 2 >TnD
(Bell et al., 2007b) o

F72, ETNVOEEALOHmE LT, HED2RBO 1
HellP R e (Terrain G2G) 5, 3B EZ b b,
THOEHILICRR2RERE 2T A—S L LTH 25
E7V (Soil G2G) DRA%ER>, CEH TRA%E & 7z B
#£E 7V JULES (Joint UK Land Environment Simulator)
LOEERBITENTWE (Fig8), FEHEMRET IV &
G2G EF IV E DOFEA AT —a v SO & 5 R IZ4T
bITBY, ZLoOMIITHEREMELZ L {HHT A2
EDTREN, FAEE, L, RFEFO NGO
2T LR, TV TAOWESE - BE0OREEZIT S
IO FTHEABE A LA 5N T 5,

c PHUABREFINORE(LFE

SARRGHRE TV, MEOTE N TORESR, &
A v a TOHRSEEE, TEKGOEELFTET LS
EDHRETH BHHY, TNSOFEMREHIET 5072
T=FIXRoND, T, SAERBETVOINT X —
FI3IEILT 58T A — 7 OFDIFIZ L\ 720, el
INT A — FITHIRA OKTTRY, WA O 2R
—MEPFHIH ST, RO IR#ELE NS, &
D7z, HAWRE(LTEE BT 2 720 Tl AEN %
ERPE LN WEORELD 5,

i1 ¥ T, SCE-UA % (Duanetal, 1992), MOCOM-
UA ¥ (Yapoetal, 1997), MOSCEM-UA i (Vrugtetal.,
2003) %, —HOBEENHHETIVDINT A —F OifT]
B b FERHE L CE 7)) VI REOWGE T IV —
TTIE, 29 Lol 7OV o LI L
DUTFo2o077u0—F%2sZ ik, LhEHMY

SAAR 12 & B E AT T1EEK
2.47

0.47

Fig.7 25km ® RCM 7" 1) v REEKEIZxd 4 1km O
71) vy FIR#ERE K SAAR O (Bell etal., 2007a)
Map showing the ratio of 1km SAAR to the mean
SAAR of a 25km RCM grid-cell

st
Rk % WS CO, AL
A
HE - ME
- KSBH HIRIFIR

Fig.8 CEH THl%E S M7z PEITMAEE 7V JULES OB
Schematic representation of JULES,
a land-surface scheme developed in CEH
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T, WHMICHR—E LT A=ty N EHET S
FiEET LT\ b (Pokhrel etal., 2009) o

ZO—20%, TIOKIH, WL O 22/ A6 &
JeBRATE R L OB bR L AR A, S b 5%
T A= DAL BICHIBRZ 220 5T CTH S (Pokhrel
etal, 2009), A B E TNV DIST A — F HEEDY
&, WE, Ty A7, ik HREOHERIITVK
FRK ST O Z2 R 55 A5 ST O K ST TS % K RE S %
EEZ, TNSNINT A=F A OHIRE T 5HER
ELTHEMT 5. o AmAHHE TV CikELLT N
ENT A= ORI, MREWO ) v FEGE %
)y FIZH5ZONBE8T A= HPOETH B0
RONETNOIREE AV CIEFICEHDINT A —
Y ERdEftd A2kl b, 22T, HDHNT A4,
(=12 G i, j=12,PNT XA =5 FH) P,
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Intensive Investigations of Advanced Researches on
Impact Assessment of Global Warming on River
Basin-wide Water Resources and Agriculture

YOSHIDA Takeo, MASUMOTO Takao and HORIKAWA Naoki

Summary

One perspective of global warming we are keenly interested in is spatial and temporal variation of precipitation and
its subsequent impact on water resources utilization. This report summarizes the outcomes of our intensive investiga-
tion for research institutes and universities that have been carrying out advanced studies of the assessment of potential
impacts of global warming on water resources utilization. Here, we present 2 aspects of impact assessment studies on
water resources for irrigated agriculture.

Many researches are carried out to estimate potential changes in water availabilities and/or river discharges by ap-
plying projected climatic data for forced input to various types of rainfall-runoff models. Compared to the assessment
of hydrological characteristics variations, fewer attempts were made to perform impact assessment of water resources,
especially that of agricultural water. Potential water stresses were estimated in the framework of grid-based distributed
water circulation models, in which water availability and demand are roughly compared in large-scale grids on the order
of 10~100km. However, in mid- and small-scale basins, where we carry out impact assessment studies on the order of
1~10km, we need schemes to estimate the irrigation intake and its allocation, because agricultural water is highly depen-
dent on human decision making processes such as water management.

In addition, we need distributed water circulation models which provide river discharges at any point and time of
interest to us, and the spatial dynamics of actual evapotranspiration and soil moisture content, because agricultural water
intake points and irrigated agricultural area are spread over basins. In previous attempts, most of the optimization proce-
dures, mainly for lumped models, were developed to obtain the optimal parameter which will improve the accuracy of
the discharges at the outlet of target basins. Therefore, new approaches in parameter optimization strategies for distrib-
uted water circulation models are required to obtain optimal parameter sets.

Keywords : climate change, global warming, impact assessment, agriculture, water resources
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I FEEODTIE 7 AN 7 TREM L 72 AR O E % Fig.A-l, Fig.A-2
IZZENZEIURT
DO EATIEZ Table AL IR L, I— v R8BI
Table A-1 FAFEEOEATE (St @ B Apt. : 2B2% Zh2hET)
Itinerary of the investigation (St. and Apt. represent station and airport, respectively)
H FATAER B L OB oM (L5EH, Fa5H) RITER
SR 21 4F Wt (B Z2E) London (Heathrow Apt.)
2H15H (H)
London (Heathrow Apt.) Reading St. INA
Reading St. Didcot Parkway St. e
Didcot Parkway St. Wallingford gy —
2H 1.6 H (A) Center for Ecology and Hydrology (CEH) [
2H17H (k) Didcot Parkway St. Oxford St. #RiE
Oxford St. Derby St. i
Derby St. Loughborough St. E7SC
Loughborough University [
2718 H (k) Loughborough St. Leicester St. #RiE
Leicester St. Peterborough St. #a
Peterborough St. Norwich St. E7SC
University of East Anglia )i [t
2H19H (K) Norwich (Norwich Apt.) Amsterdam (Schiphol International Apt.) HRATHE
Amsterdam (Schiphol International Apt.) Berlin (Tegel Apt.) AT
Berlin (Tegel Apt.) S+U Zoologischer Garden St. e
S+U Zoologischer Garden St. Potsdam Central St. E7SC
Potsdam Institute for Climate Impact Research (PIK) &) [t]
Potsdam Central St. Berlin (Tegel Apt.) F7SE]
Berlin (Tegel Apt.) Frankfurt (Frankfurt Apt.) TRATHE
2H20H (4) Frankfurt (Frankfurt Apt.) Koblenz i
Federal Institute of Hydrology (BfG) &[]
2H21H () Koblenz Frankfurt (Frankfurt Apt.) Hi
Frankfurt (Frankfurt Apt.) Genéve (Geneva Cointrin International Apt.) FATHE
2H23H (B) World Meteorological Organization (WMO) £t
Genéve (Geneva Cointrin International Apt.) ‘ Rome (Fumicino Apt.) ‘ TATHE
2H24H (k) Food and Agriculture Organization (FAO) i
2H25 H (k) Roma Termini ‘ Paris ‘ #hati
2H26H (R) National Institute for Agricultural Research (INRA) i
2H27H (&) National Observatory on impacts of Climate Warming (ONERC) #[#]
3H1H (H) Paris (Charles de Gaulle International Apt.) ‘ Washington D.C. (Dulles International Apt.) ‘ FRATHE
3A2H (H) United States Geological Survey (USGS) 7]
3H3H () United States Department of Agriculture Agricultural Research Service (USDAARS) ,
Beltsville Agricultural Research Center Fjifi
Washington D.C. (Dulles International Apt.) ‘ Tucson (Tucson International Apt.) ‘ RATHE
3H4H 0K University of Arizona, Sustainability of semi-Arid Hydrology and Riparian Areas (SAHRA) & [t
United States Department of Agriculture Agricultural Research Service (USDA ARS),
Southwest Watershed Research Center Zj[H]
Tucson (Tucson International Apt.) Los Angeles (Los Angeles International Apt.) AT
Los Angeles (Los Angeles International Apt.) Sydney (Kingsford Smith International Apt.)
3H6H (%) Sydney (Kingsford Smith International Apt.) Canberra (Canberra International Apt.) HATHE
Australian Commonwealth Scientific and Research Organization (CSIRO),
Black Mountain laboratories (ACT), Land and Water &[]
3AH7H () Canberra (Canberra International Apt.) Sydney (Kingsford Smith International Apt.) TRATHE
Sydney (Kingsford Smith International Apt.) Singapore (Singapore Changi International Apt.) FATHE
Singapore (Singapore Changi International Apt.) HH (B Z2i%) FRATHE
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ZFMOREEEZFFMT 22 L, 3) FROKEHE
GIMEZ ST 5 72012 E TN - F—F R— A OPH A%
WSR2 ETHDL, 7YY bO—DDMFHREE
LT, lDRRTF—r 1y hEANTTFT—% L LTEH
KIGBRE TN D IEBREI 2 ThbITW5, BIfEL ko
AfET )4, LA, Ado7—4€y bELAL

TEWEDPE T 2 &FKERET VI L BEHE LTV
K OANE ZETFVE TR L2825, Hiti=
HEEMRIIZETNVETESASN, EFVHEMKIIKS
BATEEMWDN D B Z EDTRENT WS, WATCH OHEE
1) — # — Richard Harding (X1, SMEZ SO 8L
LAV TR B2 BN H B 2 L, TR ELS O
WiEAT5 720113 8 54 s 7ErmECH L L %
BRE LT\ 7z,

2 FINT—KF

HELHEE MEANRH 3V ILFE

Dapeng Yu (Department of IR DA

Geography) BB 7OV OREEE &AL
BT

Koji Shiono (Department of et

Civil Building Engineering)

T TNT =R, 1909 FFEICHILENTZT TNT — -
HLvPxkN—y L L, 1966 FICKFL AR, 2009 4F
V2RI 100 FER IR o AR—Y, TARTZEDE G
flisnTHY, BEOFARIIH 1755000 A, 09
HH15%A7100 A EDL LS O FEETH L, HARL
OBIRAEE <, H IS 1650 JF4E % 524 L 72 Japan Day
LWV ARy FAHY2009 4FE 3 H 7T HICHBES L/zfb, b
YREYA)YEY s (20124F) OHARFOX v 7
DHENERME 2> T D,

HWHLAELD Rob Wilby #d% & 0 > ¥ o — & — R4
@ Christian Dawson i fifild, Bi%E L 72#tR 195 » 27 —
WFFEE Ny r— b LT SDSM (Statistical DownScal-
ing Model) & L CAB L Cw5, SDSM &, & LET
O W ER I BE AL 2 BT & 4T O A EUT, FAOE D T 1
V7 PTOMEINY Y Y A —VvFiEE L TR AW
LNTW5b, F72, Wilby iz, eIy~ v 27—
VFHEIZBIT % IPCC D4 KT A » Guidelines for Use
of Climate Scenarios Developed from Statistical Downscaling
Methods (2004) % 45 L T\ 2, RBEALICEI L i,
Ye[EN K L —+ >~ ¥ — (Hadley Centre) ® HadCM3 (Hadley
Climate Model) D#5%H% Wilby #5055 » A r— )L
ATV, ZOREL AL Tw5, TNbik, UKCIPO2
EIFIEM, 2002 4EI2ATHAL72 50km 771) v FOIREEIZ B
T2 5 BEEEREFMY > ) Ao T w5,

—H, YWilRli 5252 FE T o T E KIS T
LWL, Ml LA ES T — 21X DA
R OFER R E T VAL Z AT, NI 06 RIZ CFD
(Computer Flood Direction) €7 V% #HL72bDTH
bo SHIZ, WBEALIZX Y W2 ED L H 122 LT
B OBE %, CAS-HYDRO £ 7V % v T % 17 -
TWb,

I I T L ARE R TR B W TENAKED &
HEKAKREE A BEFTIC LT A %83 T, HR Wallingford 12
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BOWTHLST2RUE L, ZOBIEEZ IR % ki
LTW5, BEEOMIEMTIE, ARECTHTINTW
L HEWTE & BEBR I & 2R I3 b CB 53, Bl
KB CHEBHL B ILE LA T AME L 25T
Wk F7o, ERAORBIERYICT 272012, B
IO Z SNDRORES PO LN T VD20, B
< RS T A 720020%, MEREZTIC X LT
37, RRROwBEAEFRE L 72564 7 I AT 254 1]
RCTHDo WAKIMIZET 2 2T TOMZEICIZ, 1>
R EE O York HilZik & L7z ALtk 84 £ 7 v A
MIBITD, ETF T2 L a2 mnfliil<e, £EW
FEBR, PWERIMEEA S BT 5 3 KICFEM ET NV Tot
KEHEOTFEICHT 2B H 5.

3 A1—XNT7LTVTKRE

A= U HRE MAERNESH BV ISFIE

Phil Jones (Professor, Director of | SUEIFFERTHT &
the Climatic Research Unit) (B TI—1 L& -
T — ¥ N—2A)

Tatsuki Ueda (Department of UEA B4 (REA LA WF
Economics) JEHT R - KB R HL
T 3EE)

A=A LT 7Y T RFEIE 1964 FIZAI S iz R
T, WEYE BEEESSVEHIE I TCBY, Haf
2, BE A, REFEIO 4213 T ADE
HEDTERE LT\ 5, BEdfisail School of Environment O~
#E 180 %4 D 9 B, K&UFF: T — A Atmospheric Science
Course (21379 30 DO FEDFED, BLREIZIEH 25
BT Do

A=A T 27T RELMBEWIEIT I 1972 4 DAL
Tdh 575, [EBFZEH A TR A U TR B O BB
CIFROFERIEICEH LW EFLEICET 5. A
BEFgEATO&ENL, 1) BRS AMAEYS LK ELH)
OV, THl, HEFMIC BT A MmN R 24T 2
&ET, ZoaBoOMBNNIEEIT) 2L, 2) KEICH
WY LHEOER, 7—F, oY - VE LIS E
BB E LTRSS A2 &, 3) #HE04eToRHIC
L CHMEL L TCOFMPRIRELIT) 2 LItk ), X
BEAEBRLZEIC & 0 Z8E T PRSI0 L CRiRERY
HBAIV AV IERIT)IZETH S,

ARILCTHIE L 72 & 912, CRUIZEERAET — & O
BEZDOTF— 7 RXR=2MIZBV T, HROKEEEIE
WCREREEZ R LTWD, T/, EENOEEILE
BERANRNCIAT C, Hadley & > % — @ 5km D {5
2o BB ST Y v A=) v 7T =5 & W
EOH LWIREILY F) 2 RFKTLFETH D, 85
WIPPC #hiF1L 2013 F O RFEEZ HIFEL TWEHDS, T
2 72 E OB LB FlllL CRU TEE L /2w
E2TWh,

4 KL LIRS B

BE L EHRE MREABH 2 VIEFE
Uwe Bshm HF Y~ A4 — )b CLM EF )b

RGN - ZEETIVLPIE T (h
1)

Alberte Bondeau

Valentina Krysanova | 13 - JKiffi& € 77V SWIM OFE4-
Fred Hattermann SR BN ASTIRA 7 — L DIKE RIS

Shaochun Huang YaESR 7 ]
Frank Wechsung SARZETDSFIR A 7 — VD RE IS
Andrea Liittger Tl 23 #2REMm (hk)

EERKER - BEETIVLPIET IV
12 & 2 SURZE B O R

(ZBIR . M—1 &FAT7—LoKkE
T D EEEFA)

Dieter Gerten

R ¥ LGRS EWFEFT Potsdam Institute for Climate
Impact Research (PIK) 1% 1992 4E|Z7% 37 S, BRI,
HRREROWIIEE D, K[EEE) & ZOEEHREE, &
R, HEVAT LG 2 5 HBIIOVTONIEZ ED
TV b BV EFOWEERUIA 150 A TH o 7288, A
GBI O EEEATER S A S4B m L, BRI
#1230 NSWTE %47 ) JAIZE 7516400 T — 11 TH D,
ZOKES (5000 15 3-— 1) AR R e E 412 & %,

PIK Ti&, BHART SR FOMZEE A HERBIEL L
AR E) & Z DERERLH SAEEN O EEHHICOWT, 75
PPREWTIY 2 WFZE 2 47V, 1) HiBRS A 7 AT, 2) &
TEY OB L WaF51k, 3) Fefeul B8 ML K O#ES, 4)
R WIS RO EOBA &) 4 WFSEEBO
WIZEASHIT SN TV 2o BIZEAT &EANRIE(LIIZE % F 2
BWFZERRIZL T b 720, WERREILICET 24D
SEHTHRD by T LRVOREEIT>TWh, O
PHIZEMEE T VOFMM, HE T VIS X 2 DS Y
YA =) (BiA €TV CLIMER (CLIMate BiosphERe
model) DBIFE), AT ST T v A r— s, FNHD
KR A H W G O RSBl 7 & % R AT -
Twb, RIGETHHIEE LT, MLV LONE
EHERENRE L72D DT TRIEVHREZ K-> T b,
F 72, FSREFESE DO OISR BEANOZET
Wp &, BN LWIIEHIRIL 220 {ATh LT b,
2 FEL TS HIZ, KBIC LD RITHE IR
BN, FELCWAETOZ S 00—k ihizck
3 ATH -7,

39, HFEMY Y YA = VORBEICTY T Uwe
Bohm 5D 7V — T OFHE 2T 72, SHIsABEET
) CCLM (COSMO Climate Local Model) &, 22 fi# 1%
J& % 200km D EERL NV 2 5 25km O FEIEE 7V, 7Tkm
DODRFTETINNET TV Ar— VT 55D THL, BIFE
HEATTR ORI, BEOWBBRROFH (Fl 21X, 2003
FEORBAK), KPRGEOLE, 4FHHEOEEET VT
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? 20 AL DR O LEK, COFFEE 71 ¥ = 7 b (COupled
Fluid Flow in Energy and Environmental research) @ Hff i€,
REACCT (REsimulated Agro-landscapes to Climate Change
in Tanzania) CTOMEENH L. S5 I, FROWIE)
Mg, WimH RS HHETEE 2% 2 ~ km BEBE~DZE
MEMEE oM L, =TTV ERLETIVORETH D,
FA ORIV —THEIET D L—FHL T,

WIZ, PIK A3BH3EH O B #FEE 7L SWIM  (Soil Wa-
ter Integrated Model) (2B L C, SfEZEEhi22E - Messtk
WF 78 F — 4 @ Valentina Krysanova &+ (Climate Impacts
and Vulnerabilities) (ZFIH% %1} 720 SWIM (Krysanova
and Arnold, 2008) (&, Lo BT € 7L SWAT %
N—2A & LTRSS NzREMEEETIVT, R
T AR Z A A L7 B ES D B o RETHEAEE TV I,
2 BOTIEREE DD 7 B KT BR AR & A B AL 2 S RERL
S, RHWAIHE, BHWAERE, S, Y A THVINE
T LR R E LTH A b5, I, )
e, Boka, &Um, il BEUROKREFR, HEMmiEE
LAI, ZMHEIC X DHEES N, 2B HEIFB LT
Kok, R, WHRER, K7 T v 7 A
ENENEIHE SN L, T/, WERSIL MEOKES
T, JLEBOETE, S|RMWEEEST TETIVE LTlA
ARENTV D, HERESME LT ONEY, HFmE
DORANG R RS, KA b L AHSHADRE.S LAI
RIREE LT ON, U WS, EBRMEER
HIEDEH I NS,

FEROSWIM A HWT KA Y OFESFBTOKRE
By xiTo7-L 25, 5iis 24 7 Er OB E T —
¥ OFBMEILIER 28 <, Nash-Sutcliffe £2%5T 0.8 ~ 0.9
DIFHERIHEONTVDEDT ETH o7z, 2721, K
P& NBETEEIAHM T B L, 7T ATORR
T=FEHVLE—EVIIIGRE, TIVTAOBME DR
B2 5o mEmHEIIETRESH ), SH%O
METHRIHLE o T D, NV OERKREIL JLEET
500 ~ 800mm, H1ELT 700 ~ 1500mm, F 0 ILHE HhAT T
2000mm PLETH Y, TP L ) RS D R E v
BA B %o FEROKMES 7 ) 4 T, HEHOREKEA
100mm AR L, a2 PHE T 100mm A2EE B L T
BY, KEFRORWEOEEL WPICHET 5 D hMEko
EE D ETMEINT WS,

5 KA YVEFRKZERTLPR
R UHEE MRENRSH 3 VIR

—Ing. Thomas Maurer WE7ay s M) =5 —
(Department Head, Water (BT —1 &ER&EWE- R
Balance, Forecasting and BT — Y N—2R)

Predictions)

Peter Krahe (Department of | 7K CE 7 IVIEZEE
Water Balance, Forecasting | (Bl : I—2—a E71LVOD
Methods) ANHfE FEVE O M)

F A1 v IR S22 Federal Institute for Hydrology (BfG)
X, FAvoa7zLryYIZETL2H&T, P VE
K% - )1 O Fife 19 CREFE Y 2 R B 3 2 BH42
MRICHEDE, aryH T v 7R AMEEIT) &
&bz, BmIKEOKITT — 7 OFBMREEEE T T
bo 1902 FFEIZFE SN, 1952 2a 7L vV ICBET
BB, NEE - AE R dL & LK SCEZE 2 47
KRB L L CHM S 720 BFG 1 N A d#iFfk s - i
BAETORETH D, TEHER & BI7ERR & o NS
DEEATH Y, KICE, KREAKLE, AREH O 265 %40
257 (FONTLHHIEITa 7 N CTEM) <
Bl ENTWwh, THIL, 85% X EIPEIG (42, &
i - ABIHEFRE) POLOEENETHAA, EUNLD
AR D 5% RED Lo BRI ORI TIX, 1988 412
H LM REE ST — 42> ¥ — (GRDC) Di%kdEl%H
Vy, WMO %> UNESCO O T CHA DI =T — % O
N LREIREHIOWEE) 247 9, EEKL 7077 A
(IHP), WMO & HWRP IZZl L, FA Y BUFOES
BlRE L TEE L Twb,

BfG (51 2 MERRBELIZE 3 A 81, FI2KCER
HULIAT > TE Y, 2008 4E725 1%, BMVBS-KLIWAS
ERLT, v 2 ATT 2 WgHR S 2 X OHEMEE
L, WIFERT 2 2507 CIRBE L3RR OGS & F A2
BTV 5D,

BB OMENL 4 DD 7V — T2 5, 1)
RE, MEONRTW, 2) 7 ¥ — B0 R E
ko5, 3) JISE, BISEEEORE, 4) 55
R0 2 AR B HIRTSE - ESHOME 217> T b, 7,
2008 12 IE B A V2B BIRBEILIIZED L ¥ 2 — % 4T
Jr bz, 2009 ~2013END TV 2 b & LT30
ZOWIEE G T HHEZEE L Twb, 2T,
SEET VORI, ML NV ORELBTH, AN
POFHLIZ &% HAYE LT, &, Mok, WifRimER
(HEAK E387K) 122WT, x v 7 AT T ¥ 75 (MPI)
DEBEE T, IFREO T T IVELR FH L TR L
TWwb, AMEY F U F1x MPI @ REMO E 7V IZ L 1 22
IR 1% 5 18km (2006 4E (& 10km), B RIS 1 BRI~
NEW T v Ar— v E N, £9, FHEAMO/NS
WA BLE B 7V HBV-SMHI E 7V 12 & 0 & 28
B L 2 M OKE 2L EIE S 4, KIZ 18km @
Ay aTUFEO A EZRBTE 2KEEZET IV
LARSIM (Large Area Runoff Simulation Model), & & (2
P Tl A 7 ¥ 7 ORI O ENT IS v 57
RhineFlow-3 & 7 V12 & 0 5EMl 7 Bz AL BTl 2317 b
NDZFETHL. FAYERNOWNGILCERERT 1~
JI, A 2N, NI, F 7=V & Ol L 72T =
TV, 74 ZJIIETORKIZE L Tid, A2 RE
ERTAEIEFROFEL ANV THL LTSN T
%o



300 B AR JEMhci 45210 % (2009)

6 HRAREE

A= U MEE MREAESH B W SFIE

HOKEH, KSUKER 71
77 2HME (ELZGEE
7 5 i)

Masahiko Murase

Avinash C. Tyagi (Director, S - KEFHE

Climate and Water Department)

Rupa Kumar Kolli (Chief, MBS BT - R SRR
World Climate Applications and E

Services Div., Climate Prediction | (&M : V—3 &UE4H)
and Adaptation Branch) YRR G 2 B B
B9 % Rt — ¥ 2)

Geoff Love (Director, Weather KA - KFE Y R 7Y —

and Disaster Risk Reduction AR
Services Department)
Ghassem R. Asrar (Director, LB 7 7 7 LR

World Climate Research
Program)

1 FLA 50 B9 World Meteorological Organization (WMO)
&, Yak—TICKREERD, WEH 230 £ OEERER
THbo FEDOLARITIH YT HATEARM & dks - %
ATV, AG  KCBINATOEBEN Ay P T =20
2L, ARG D R 5 2RO fEHE, KRB o e
b, =D 7 +—~v N TOBEKEES L SR
ONFR, Mz - i - KIEE - RZESEO ARNGENICS T S
JETFOINHAETHE LB TH 5. TOREDFEAT
T WMO OB AT o Clid7Z <, B L Tw 20
EOWEE LITECE & 582 EEOBUFRE A1 LT
TV, HBoORE L TR#ERY—27vay Txa—7+1
=T LDNWMO DERETH L, EETTT T A
121, @BBEOKRBINA v M7 — 7 25T R
[BEAEI (WWW: World Weather Watch), 4=k H A%
DRMEEEIGE 217 ) WFRAMEN I 72 7 F 4 (WCRP:
World Climate Research Program) 2£75281F 55, 72,
SAEZEBIC BT 2 5P, A - KEER (CwD:
Climate and Water Department), 4R - &P — L A
(Weather and Disaster Risk Reduction Services Department)
LR D WCRP 23T 5,

AE - KEFRETICBW T, A8, B¥EASR SEO
FAREUR, BE9E, TSI T A R4V ofE
W, A - KICET A SHEOREEEITo TWh. KL
KB, BERROSDTHICHMBESTRITON, A
YN—ETE TV E EE TV, @ EEAS OBl
B2 Mo T, KLGHTIET Y~ — 7 KESE
BT (DHD <7V 7 NKERFZERT (Delft Hydraulics) &
L CTETVEEEL, 512 DHI O SHE E7 V% H
WZIRBEAL ) A 7 T O - OGRS R REL T 5, £
72, REEE)T ONRLREL TS 5720 DY — v
EEINENTRALT 2 & & b2, HfigE L X > Tw b,
FRAT Y — LV OEREICIE, 20 v ¥ 7 REEBESETL

HIT International Research Institute for Climate and Society @
WETHY 4 2 A — )LEF IV CPT (Climate Project Tool)
%>, JL[E Hadley Center ® 1 —— 7 L v K1) — 7% J)4%
By % v > A4 — )V FE 5 )V PRECIS (Providing Regional
Climate Impact Study) 25 < W HNL TV 5,

A5 - KETHEIEY — 2T, mfbegyi e
KOO THEY 27 OHIRR I ER S AT 21205
LIETEAT) o [RKEL L CILiEK L HKOMH 2 )
v, ENS OB L T SN E THEEOMASH
b TE72H, [BEE &) MimHER O EHE)
BRL TR TIE, BEOFHRMRZT TIIFMT
ERVIRWLAEN TS, 22T, EUX UN OIE)
DTT, MBI ) BimIH 5 D564 & FE ek L E A
JTIVE A LTHIDZ EDHRDEERT — & N — AR
AT, B, KRBT — 71k L TEMSELTW S
KILT — % % SeiE & 5 LIE TR U L ~Ov TIUE,
BfEESNTnwd, 72, KLETFIVIFERISH LTS, 5
HEEE RS LEMOF v v 72 B L) 2 AME
R E 7V OREHELE Hif L TV %,

12, WCRP 12 B\ THEF o S B i 58 o J5 1]
TEIZOWTEIE L 720 WCRP X, 5o FHITTREMES
F NGB O S E B ORE %2 FH I $ % 72D 1L EE
7o, BN REIEY AT LB L OEET O A DR
Mo REHWE LTWwWb, WCRP IZBITAF5E0
L ZMEOHE T LOEEDO D & DL, 100 4FH
MOMWIRHBEO L O RIEE T &, Ml TOEEN
DOFHITRR 10 FFHALOFEMAE), HNLH %X H
% LICAT ) S REL 0722 L TH bo

72, ZOWZESEIL 10 4 2 L IZE AL S R
51 HNCIZIERGE Y A T 2 OBRIEH & ARG O
BT, 55 2 BT ko K EBII O B ORI E
HOSEIN, BUEOSE I TR, SEOT—5 %M
HERBCHRL L, RELEIIZEE & BRI, AT
BBk & O A XD Z EHFEELR AN E ST
%o FEIZ, 200948 H 31 H~9 H 4 HICHIfE S N7z58
3 [l FLA M £33 (WCC-3: World Climate Conference) 12,
M OKBEEE O 2 T e, fomIB SR
T5)A7ER, RIS OBENIRE O 5 HE 4
WETHD, WCC-312BWTIE, ST TV & #
BEERMIZE - BURRE 7T 0 ADF v v 7525720
DIFEA RS L7z,

7 BEERHRFEEE

A= L HARE

MAERNRSH 5V ILFTE

Fumihiko Onodera (Associate
Professional Officer, Field
Development Service (TCAP),
Policy Assistance and Resources
Mobilization Division, Technical
Cooperation Department)

P78 e b Bl S AR
B (RMOKES A RIS
75 HiT)
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Rene Gommes (Senior
Agronomist, Climate Change
and Bioenergy Unit (NRCB),
Environment, Climate Change
and Bioenergy Division (NRC),
Natural Resources Management
and Environment Department
(NR))

HARE AR - BRE &
BEAEE) - N4 F A F—
WFgEfE FREwF7E B

SR B BRI T
IR BEETA

(B N—1 JFRZE
i % F W~ 7o R A E T
%)

Hideki Kanemaru (Climate
Modelling Officer, NRCB, NRC)

HARG A - B &
BZ8®) - NA G LA F—

Mo ST 7
HME

S FORE N 12
+

BB RS - R £
- KRR

Pasquale Steduto
Jacob J. Burke
Jippe Hoogeveen

54 AR 2 4% B Food and Agriculture Organization (FAO)
X, B-XICARESEH ), B OAREEIZ 2,500 A, it
FoOMITEHINIZ500 NOWE %o, F, #, R
SN THENRE SN TS, ZHET 54
ANEOBBIFRZFho 7oy oy ML - T
W5 TmBELIZBY LT 2008 4F1C ARG IR B - BRI
Natural Resources Management and Environment Department
(NRCB) O, Bl - K[fREH) - N4 T AV F—
# M Environment, Climate Change and Bioenergy Division
(NRC) 2SEIFE S, BELICBIT 2 E xR 5 D
MBI Lo \EEMIZET L Twh, HRERE
- BB O 60 NDRRE O ) BEREE - KBEALE) - N
A F T AINVF =M 20 ADFTET 5. F72, REH
& ATo C &7 H - /KBAZEER Land and Water Develop-
ment & HAREIFEEH - B~ AIATNTBY, B
SR REAN O Y HLADEA & 7> T b,

SAMEZET) O 4B Cld Rene Gommes EFZE B X &AL
WMRPPLE R, SBEEENC L L ET y 2O ARAE
ENOREFHI2 SR T 7 a0y = 7 M Titb iz,
YEWET VL, 15~ 20 » EAFTES 287 7V 5
Z B 4 SADC (South African Developing Communities)
T B % & 1L 72 FAO CCSWB  (Crop Specific Soil Water
Balance) SV H L7z, FET IV, FEHREHEL L
K3 & DR OREERI 7% BAAR D B RFROSUME T2 BT 5
Pz 7T 20T, HEOKSBUIME L T L o
BERPOETVEX YY) TL—vary L ETRE
OFREFEMEE LTE5 2, 18T L oMdE s 7l &
Nz, 7y =7 bTiE, MELLAETy aENO
6 DD REFEMT 2B S 50 O EEMEY (HEEE, KK
ODXPEEL) OEERY, 2KOEMBEY 1) 4+ (A2,
B2) THEL, #NFhosF U+, HiE, 1EWico
VT 100 Bl D FHR & AT o TP HME 2 St 912 RFAm L T
bo 72721, MEROVEWINEIIIEINE, FREMEHE,
FEERAN AT /88 — VSO FEAN - BURO RN 2224
bizb B r 27 5720, 30 F U EEROEETHO

FBEEIIERVE SRTWwh,

T - KBRS AKEERFSER TIE, FAO 257 — % X—
2L T b ettt oTwFHT—5 L 16° o7 ) v
FC, B2 Y714 T 2050 4 0 thig & BEEAEE
DWETAITbNIZ. ZORET—% 2y FTIE, E
MINE IR D EBOREVHNEORBEICHE H L Z L
MHLPZENTWE, T/, FRRTHAKRERER - 3
EHINRCB D 7O Y 7 M ED#ELIT-TBY, Hi
WLy 2B L2ERAEETFITO Y 27 MIB
WC, FEICBIT 2Rk KRFI T RER O Tl 5 % 5
it T 5,

8 77 AEIMNEEMEHR
AL L EHRE

MREAESH SV ISFIE

Bl TN e
RAFEEY

Yves Griveau (Mission Relations
Internationales, Secretaire general
et responsible Asie — Oceanie)

SUBALE) - IR A
=y M

Bernard Seguin (Head of the
Climate Change and Greenhouse
Effect Unit, INRA Research
Center of Avignon)

7 F v AEIEFEWSERT INRA (National Institute for
Agricultural Research) (& 1 B %% 10,000 & (9 HHF%E
ik B 3,000 %) O RESIORE T BT 1T O Mk
T, 7T v AENND 21 B IS D L.
ZFNOWFZEMT OB G EIX R - TV 578, S BREiG
eI Tl O WFZER S & oIz L Thbh T
%o INRA TOIRBEALITZEIX, # 20 FHi2 6 A BERE,
+iE EBZHOSH TR SN TE 205, 1979
e SN2 AR FRE LA T OB IS
LHRERTRRE L, ZOBRMIE L NVANOEE L I
ENDH L IR, 2000 FEIARBLL 720 HAED
BEILRFZE1Z, Avignon % EBEZR e & U CERIE - RS
Environment and Agronomy Department CA: 4% 55, 2
o BEEEOWIEE AT 1 Zh, TR 2 BFZEASR
)V N — Bordeaux HFHHHAT TITHN TV 5,

7T Y ACBIT L RORBELEENE, B ORKE
D20 ~30% DWW E3I~ACORIMEANRDH L EF
BENTWE, BEFTICL ZoLEEmIHEATES
D, TZB0LEMDT A ORAERES], IR O Z21L
ZIBEF L72WFZEIC BT, BAAEIE 2 A, HEIZE - T
X1 AHREME L T 2 2R I N T D, F72,
L3 -0y N IZBPENER L ZHOEE & L 72 2003
SEIIFHMI R 4ET, BIXEEH 2% &, #E Y 600mm
(s i2 £ 1 300 ~ 1,000mm) HFFT X 2 4R KR DS
300mm AREEIZILE o720 EHIT, #FE 5 EMOLERT —
% % IPCC D AL, Bl ¥+ & TREINIFRORET
W E] 2 7R T

B oWzE T — <21k, HEhaAo B LRFE O
B, BRI BT B RFEWEIR, N A IRERNA A
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~ A DI EFEERH, V)R AR D 7280 O TR,
REZ R AR EDS ), FISEETIIRBP SO
AW D EERL AR DR P AREL L T b T 72,
VEMINE D NI REEETH ), 1EWETIVORFEIC
L5 RIED OIEANDOZETFUDATON TV %,

9 77 AEMYRIFREICR BN

%= U WRE MAERNRSH 5V ILFRE

Jean-Luc Redaud (Water Resource | 7 J > A B3RS B -
Specialist, the General Council for | Z#} - EATFF#HS (KB
Agriculture, Food and Rural Space) | TEAkEERHIFERE) F— 7%
"

Bertrand Resset (Climate Change 77 v AR Frin
Adaptation Officer, ONERC/ B 5E - HB TR ER A M
DGEC, Ministry of Ecology, LA R
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