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=— A& BT, S HLRF R T EO DI AR AR Ja—P T L R AT
IO BEFIT WA (X 7-1), Time Sequential Comparison A7 MBI TiL, 4
B ECHRESNIZ R OR RN LA BRI RAb L, BECET V- BRI O A L
WS A RER m IR -l b X —T 2 — 2D FEEZIT>7- (K 7-2) ., Model
Intercomparison Workbench 2 A7 AZEWTIE, 2 16 E7 /LI O ZE B ARSI
b L., R 23 O 2 B o M EHE O B A RO 5 5 — VL TR D 72 (X
7-3),

DDC ZBIL T, R T — 4 BB LT — X B2 EHE T R ETLELT
DT — AP ZTASG FTREZR U AT LD BRI ZHED 7=, Rk 1 741 DDC RITHi 712/
KRTAATT L ASEE LT 70— N A& E Ei 52— ar i —%iH
AL, BTV el 38 L OVGEER [ e OBl BAE BITED mn T — X & i L CH T
O— RN A[REIRA L A — T = — AD FEIEE T T (K 7-4)

Fo, W AT A4 PRI THRIZEN LD —FE 5t G L UT-FIH EZBR 2179720, [
FEADT 7 AT — U4 — )V AT Bk i& LT AR — R EL GEHZI T2,

VR 8T T I B A LT SR T A AV EICRICT —# & BN 7z EC, fifEET
\ZBA%EA1T>72 ICC,DDC DLW FEHAE 2 FNi L, % R R O R & e o S
L% DI EEE B LUT-LVILEEDOE W AT A~DFE BB T o7, ik T —%
NR—=AVAT LB TEL, ZZETHREL CEXIZRRE D R —F 5032 —ar )
T =T TR FREE S =LK IS T — 2% SR AR — Al
BRI — LT — I ~DILEFIEOBR R E T T2 A2 —T 22— AB L 2T —
SR I Th . ZE ] BRI SRR A B LT s AT L~ F B TR DB AT

7,
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FLT BB TIEH | ;Eﬁjﬁso’fﬁﬁﬂﬁﬂﬁ&mk%%fﬁw_yx%Af&;é NI SN |
AT 28I s THIFFSND R EL T, £ ICC ITBITAET VA A L2~ C,
IOEEEREWET LD D— wjkfgé_&ﬁx%z%znéo ETFNABRENAHOE
TNEMDET N ED ATV, EDAERENLHONT A IZ LS TETETHEIIC

BIL72/ R A2 DR ESE N REL 72D — A, HH DT VA 22 M) - R IR
EL TR 352 LT, SEX R MB A OR LB ESD, DDC IZBW T, 16k
DT —HEDORGRINOBSE LA R 52D KD > 7o 5 2 < DR 3

H& OBRE: F CEDICH AN ATREL o272 SBICEMER B COME NS
)
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3. 1. 8 HAIKIEERAKEIRET N EFH LI IR LR O 7K & IR 2R A

R PR (R R AR BE T SET)

SN AR ER - & IR 5 ([ESZBREEMFIEAT) « I RE (R R 8 i I Al B B ik 28
BE) L A RIERETL (B8 DK F KPR FBEN M SUEF R | NifEE =2 - TR 2
& -Magnus Bengtsson« 22| HEAc « =008 ) 1|48 « 54T £ CR RSB PERANIFZEAT) | ZEE
e w] (R K2 AL 2 2o 2 —) - HMERER (e & M ER BR B2 =2 42 AT)

(DBFFEFEHE PN FS K OOk SR
O HWFFED B
BETEDKEIRT B AA MIFSE I, FHAL THEFF STV D eV RERREZ T 2
Tz, BUEIZIIKE R ESCBUK I KR ERFEHIZ LD 85 2, IR LIZ LK O
JECHEE LW ST O A — )L TOKSCBI R ~DO RN ES L TRY, H AL,
H BAL COFHIAR ] K Thd, 22 THEBN RO L BINMEEZ LT 51201, KFEIC
REREEE 52 DEFRBECEM OB ECTER /ST AO R E1 Tk i
BEE RSO ET AR EINC2 D, NETEEEEE L REREAKERET V%
FWT, KT ORI [ LI ERIERZ (LR O /K & T~ D BBl A5 72 D,
B AREORTEHANRE L, TR E K- NWEEE- 1L EE - L % - Magnus
Bengtsson * {HE YRS « KHEHEES - oK TRIR LI O /K G S B3 AT D 7280 D R ERF S
KRBT T IV ORFE | & UK L SCRICERR H (2007 4 3 A F1TT1E) ThD,

© WFIETFIE
(7) BEHAKERTT L

T IS ORI KERET VEFIH L, BIFSICEDMAEKERET IV
IR E R, O, R K HERE (R ES. 1. 13 ) | REHAK (RfEES.
1. 42 8) | FERDO6 DDV T ET NIDR5, FHREAGHIEERORE T, 22 MM E 1T
1°x1° T 5, SRFAIENIOK R EFR (K, K, &Kk, KT, JBGE, i, B, FEE)
BLOHER G (FLEME, B g, 4 L0728 O NJ17 —ZITK L, H BALO)I|
TP E R LV ST K ERCKEIRICET M T — %K, BEEEBEET
JUiE BUCKET, {[JIIEF /13 TRIP, B2 E5 11F SWIM R — 2 fp/K i /E 1
Hanasaki et al. (2006)IC&-> TRV IL->T5,

1) RIS T —4

RIELRF DO RERT R T — 2L AN BER MR AT vy =7 G ifRe RRMEEE
T V& W HEERIR B AL TN BE 3 20048 (K1) ) TR SN OAFIH LT, Py
FUAIZIE SRES AIB BAHWGIL TS, #2001 —2100 45T, RERE 7S L 1 X SRR
22 ARG EE 13K 1.125°%1.125°Tdh D, DT —H % 1°x1°IZZ2EINHRL . SHIC R
INAT AERHIELT- B &2 T VI AT LT, .

(7) LHFRIHT —%

TR (R A R A VRN 1R 100 4RI2D 720 B EL TV EEB 25
N5, £ EHEFEIL 1960-2000 4E (20T THERL7ZH DO ORI DM OEIHL, 5%
KIEZRBEINDS RIAD 72N T2 LT 2000 AF R 5 CREE U7, FETE A X I 17 25 ot
WTEY, ANAEOMHEINHESIN TNDIENS, L FDIHNTRD T,

Ay = aPy +b (1)

ZZ TPy IXERIA O, Ay IR HEFE CTHD, a & b 1T FAOSTAT 1245 1961 4F7>5 2000
FEOEBOKEHT —2&FH L T/ ZRIECTEBNIHEE LT, MEMHTRE K VR EE
WL TIE, KRR BEFR OB E 10 FHOKFEMEREETY 2— VI AL TROT,
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(=) KEET—X

AKRFE BT ZE KW, LTEHAW, ), FEHAKW,)D =2%ZET 5, 2055
BERAKIRAET AN H BN CHE TR, TEMHKEFEHKIZEL TIEXNE
(2008)DHEEEZ V=, DL R TIEBUK B EEE &2 XA 5, BUkBEIIKIEHED
KB, B BELIIRRELIZ0IEYES N0 LT FIB I 2 7272 DK B TH D, FkD
GDP & AN 11X SRES > FUAEFIH LT, T2EMHKEFEERKDOIEE &L 20 L OFEET
T =230, TERKITBUKED 10%, [FIUKFEERKIT 20%72 LT (kiR D3, 35H),
BUKIT O ZNHIT, FREFAK, TERK, BERKDIEICEUKEINDET D, 1272
L, %27V ROEMEBOBINE, ANOHEEOBAEZEEL, BER TR AN DEE
DEWHIETOT — 25 N — A 4720 D FE ] H (E(E o A8 1@, 1E R 72 L o i Hh)
238K 150m?/ capita fMEPRS VD LT,

@ AT THIAE S
(7)) BUKR—ADFEE O T

HEES T R OFEER K, T2ERK, %‘Kﬁﬂ%kﬂwki%: 8-1 17, LEMKIZ
SRES 12&5% GDP FllasticLTEh, AR TR S GDP OB 723 L T
NEOUEN /NS, 2100 FETH LT 5, %ﬁﬁ%k&i%ﬂ@—}\%f:@ﬁwk%
ZF 9 GDP FHlZTIicL TR ZHUIC A O ENT D, — NS 720 Bk B33 ik
FAZPEVY 2100 A FTHINZLT 523, R OBISER AL T\ D728 | USRS
Z 55, SRES ALB VA TIFA F1Z 2050 4E LR/ L. # FH/KS 2065 R4 512
BTHR U5, B FKITEEDORBSMIIET THAESNA O E < BEE R, I
KEIL 2030 FFEFETREIC EFHLIZE, S0 L T, A AR ITEZ S
2050 AELAREI I AL D 3D A B 2 DL BN HIFE 24 720 O RERE 75 B B AN
FTHIEERLTND, ZEBMEEL TRIEALICLDFEEL B2 ZEE T, R miEIC
I CHREEBUK 3B LT D AR E LT-NHE(2006) DfE R A fl#k Crd, 2030 4-LARE
THEA N D> TLDIEDD, IRBE(LOHE R L& IZHBUK B R A 2 B L7a< 72>
TV ZENWRIEEIND,

1) BT ADEER T
iz 0)7k gﬁ‘ﬁﬁié?ﬁ)%%ﬁbfy%ﬁ_b Y, ZZTLL N OFEEE Rewp &5 2D,

Reyp :ZmaX(Wi’Di) ZDi
i=1 i= 8)

ZZTW, I ZHBALOBUK S, D 1T A B OFHEHETHL, 2FD, HEHEOKFEEIT
LCENLETOKERNEBRICMAG TENE R THOT, FEA B2 BB LKE
TR CH D0 Rowp 28 LITHTWVNEE L AKKARL ZDVNEL, 01UV E AR L X TR B
RN EE R T, AWFFETIE Rewp 28 0.9 BL LD EZARAR A Reyp 25 0.4 BL EDOSE
BHRARNCA FNRMEDOB B E AN AL, K 8-2 1%, TNENDAR A FIZHD
ANOZRLEBDTHD, ZOFER . EARNRITHA AT 21 A X E L, 2o
AR N Q2R TH AT EA LB LW ZEARENTZ, 72K 8-3 1% 2001 4
DARLAELELAT 2050 4, 2100 FED AR ZADS3 AR INE DI EAT DD E R LT
HDOTHD, IKRAR AN BB LR IR A L RS T WA@Y 7 7)o KEE
TIRMDIEDVIRESITZ, KA ZADMERWDD) S RARL e D U T T4 53—y b
T DPGERIZIAAN, 2050 4EHS 2100 EZHNT TR —1y 7 SO AR AL, B
ARYT DA ADNEDZENRSILT
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J0Z Shiklomanov (2000)DHESHE . AERIZ PN (BN EmE AN
HE(2006) D 5,

§=
] L TLL T - H e’ o A AT ELT O IEX R Tl L - i HEh o A L A L1

-5 LI LT A3 R 2 40

ESUVTEETIERY AR S
8-3 2001 4E& ML 72 K AR ADZEAY (£2 :2050 4, 47:2100 4F)

s L OB RO A % RSN 3
RN LD KGO BEL M 585 BN LIRS K ERET V&
F'aﬁ%é% 2001 FF005 2100 - FETOKRER BEEKFE R, BLOFEH AT ADI 2L —
varE{Tol, [RET —HIZ iﬂiﬂ?ﬁ@ﬁﬁ%fﬁr@/ﬁﬂﬁftW{%/QJV“‘ var DRk RE
FIRULIZZE, BEER KRR EBICREZ R B R 52 5B 20N ORI, RFE, 3%
TN 4t%%r‘ibt_}:\ﬂjﬁf DI NKTEFG DOFEMEL B LZL TODTEDFHE
Thb,

A%ET VOEFEMNE E D TOLKTZDIIARFE TIE3 S OFREN AL R -T2, 5F
—ZRMET —H DA T AHIETH D, [T T VO HINITBUR TIERE /AT A
WEENDTD | M IEIFM BTN, BIFEOK G - KD B GCM DO /KBY & D
AME LRGN ERDD, 5 IEEET VORBE THD, SRIOTIaL—ray
DO G FEOHE E BT W OHEE I BN H D Z LRGN 2o T, BT — 2 &
DORRFEEET NV OH B A2 B RICHED DV ER DD, 5 A T RO AR FHEEMEOEZ R
ZEThHD, EDTDITIE GCM B ZEZ T2 FERSC, SRES U UA B 2 - R, MiGET —4
D&% 20 AL B FEER /e E 21T\, GCM AT T VAT DORE LT BLMEIZRE 3580

nf"l’“lﬂfo@*ﬁ »ﬂLﬁ‘Z gf&)éo

235 3R

P*J{’ﬂ}hé% BB F VAN IE SN DT 0 — VIR K EBIET B AA S, R KRR
WL, 2006.
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Doll, P. and S. Siebert, Global modeling of irrigation water requirements, WRR, 38—4, 2002.

Hanasaki, N., S. Kanae and T. Oki, A reservoir operation scheme for global river routing
models, /. of Hydrol, 327, pp.22—-41, 2006.

Oki,T. and Kanae, S., Global hydrological cycles and world water resources, Science, 313,
1068-1072, 2006.
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3. 1.9 “FbREEHE T TVAICBITDMEKEET AL b

RF PR (R AEPEHANAIFZERT)

SN VS RS (Ka & HUERBR BEFAIFFEATT) « FEIRFIELCK - B ey 5 (B NZBR BT FEPT) . P
53 - ThZ A -Magnus Bengtsson+Hyungjun Kim«%Z)1HEfd » =08 ) 18 - 5 3= RO 7
AEFEBATBEIERT) | AEB0 S F] CROR P2 MG B st 2 —) | ZIHE (R KT
B R SRR

(1) WFFESEHE PN K OV R
O W=

K7 2 N EBNZHED S Zea L R — R FOIRIE T X CEFI AL, Znb%
AT DIETIPCC D SRES VAT o755 T E N T - B 38 Tl & ST
BE SRR O KGR T IRIAHEE LT, Ttk X — XA TOFMIClE, RERIZB W TEW
7J<thz(ﬁ7k%/7ki§ﬁ%>o.4) DD N, BIER 20 {%‘Eﬁ\ Ik (2055 4EER)

ZIFTFHIAHICEHS T, 4070 [BEANITHEINT 5, 512, 2075 FF2AIC, »FHIFHITEH-T
iﬁf)?‘é{tﬁﬁwnhi WA BT DDOHHD, ZOLOIRRENEIL, )\F'ﬁ%i/\owk%l
KE BRI L COITENMER T2 DEE 2 HND, ;@#%&ﬁEka)ﬁf/wki%ﬁ@f*
RAERAL T AT AGEICL B a—a 3L TAFE L= (T, Oki and S. Kanae, Global
Hydrological Cycles and World Water Resources, Science, Vol.313. no.5790,
pp.1068-1072. DOI: 10.1126/science.1128845, 2006.) , AME B DKL P A ZAFEHD
DELH TH D,

@ TFIERORER

A CREST 70Y =7 D EED EVHNLE ST T, BUEDHERKIGER IR I 2 T 45 oo
TR FEREBE AN T B OB €7 /L% 1986-1995 D[ — D7 4 —3 0 7T — X TEL
L. @ﬂﬁ@ﬂ('I*/V‘\f_?fﬁf)%@T‘/‘H“/7“ll/ilzi’2%ﬁ?&)\ SOITEfRGEE O TR T
WL HfES T, fﬁfﬂﬁﬁii%@?/ﬁ‘%’fﬁ VBT HARIEERE (K 9-1) ZER LT,

%72, IPCC @ SRES U4 otxﬂ%%ﬁu}y\m RPN & SV TEITEE
41‘5'5@7kﬁ§fﬁﬂﬁ‘fnﬁ(ﬁ%?§ﬂibﬁo FEROKEIRBEOHEFIIZT AV D, 3—ryX H
RIpED 6 RO RMETT L (F 9-1 B H) 23 SRES IZFE-DEFHE L7t H & O 24 -
FNFENE . BRI FREEHEET /L TRIP (Total Runoff Integrating Pathways) (Z A 1L TC
1372 1 EZ Dy ROW)IRET — 2% e, KTEZEm CIREZEM K, EEHK, TE#EH
7J< SEEZTNENTHIL, ZOfMEKEEELL BEMAKEFEEE I ROEERIX
NPT EBIL TEALTHEEEL  BIEO RERKFEE~y 7 DX 7y RIZ A OZEL
BENTHIETRROKFEEL TR L2, TEAKEFEEE TRITIITEMAKOTE
FEOZEALER PR B EACE KR AR EATHLEAREL | RF LA LA R
GDP Z bl KFI W REALDOMRBRIEIELE 2 oo VX — [ H EO (L E 2 BIE
DO TEMKEFE -y IZRCTRERO TEMKTFERE LU, ATEHAKIZBIED TS H
KEUK Be& GDP O RfRZ 7 oy hU TR D 7T HIHR Ik 0D GDP Tl 24 Tlded TRf
SEDOTEEL LU, 2B BAEOBUKEIZITARZIL TS FAO (Food and Agriculture
Organization of the United Nations) DEBIE/K &ET —% (AQUASTAT online database,
2000) Z FH VN, 36 K R B0 B B e i T A 59 AT (Siebert and Doll, 2005) | A=7E FHZK
ETEHKEFEEEIIANODMICLIEZN->TLEZ Yy R~y I mS w7,

IKAR ADF R, KFEEmMEZE L BEEZ S SO (1 ANYS7-0KE I
178, KEFRIRATEICKTHBUKE) IZE-> T ORI L1277, 2F0, D
AT RO S 2 R 1 CHl> 726 0 &2 Z Ok D — AH 7= KGR EEL,
A7) 1 37E 3k PN 0D BUK B 90] 1R O AR 3 B CE > 72t D & ORIk D /K B IR Sk
HRFREELT,

ZDORER . PEIHAR—ZATOFAN T, RERIZB W TE VKA R (BUK &/ /K& &
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>0.4) SAH N THIBAER 20 fE58, F2k (2055 4FE) 121E, > UA 2L ~T 40—70
BN 220305072 (K 9-2), SHIZ, 2075 AT, v FHUAITE-> T
T AL HIE, A KT HDOGHD, ZOLIZFAENM L. NSO AR < K B
WKL COITENR S22 DD DEE 2 HILD,
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9-2 3 DOV FIVAITKHEL THEE SN BUED DR RICW =D @O KA A T IZH
DN, @K AR R ED O BEIL(A) KIRHEE TR Aw = Q/C < 1000 m?/year/
A, BEKIEE Rws =(W-S)/Q > 0.4 LL, 2212, Q. C. W, SITZTN L., HATREK
ERE, A0, BUKE, HAKIRKILICEAKERE THDH, =7 —/"—F6 DOXKIEET
I X DA RE K E IR BEDOHEFH I TG LT E WO K AR A FIZHEHHEE A A O fie KA
IR KRIETHD, 2010-39 4 45)% 2025 4R, 2040-2069 453147 2055 4512, 2060-89
)% 2075 HEI2 7 my ML TWVA,

M FERR DA B S NDNF

fEBNZIX, ANFEENZ & DT CO MR OKIEER O E ERMEZ R K 1, K
BIROIFERIRREZ FT DIEMIZIE DN THD LT IIRLTEb O THUZIEN R, A4,
RO BERELL TR, FIASNDZERNHREIND, LNLRNS, K1 TIE, Wolz
ABKESITIZR P E D I TE DL B IRD KGR IZ R > T DD FBLFEL V3B
WEWRFEFTHD, . Zu—r L2 — )L TO R I K ONEER (2 B L T2 7y B
DTETWRN, Tz, EE - WD L0 LR E R KIEER IR E DR EE I T
DO TE BN T ZEITAERER O AT AR A RIENEI LB ICE T o4 E
HINNBDOEER D, ZNHE 70— UIORTHFEICHBES FLTRY., 5% 0
BRI,

Fio, R —R A —H—D— Ao TS IPCC DF 4 IREIREEIMSENDIE TR
A SCORERDI L IRSAL T, RO KETRIZEE T DR X RS RZICH E T Hb D LT
b,

P E BN

ACIRFELCK « NTEAE 5% - (L 3 - - L EZ 2 - Magnus  Bengtsson « {iHE YR « KIEFETL - oK 1R
AL RE D K B P BTG O 7= D RERFE G K EIRE T VORISR, A L Fin LHE, R
EF'

Hanasaki, N., S. Kanae and T. Oki, A reservoir operation scheme for global river routing
models, /. of Hydrol, 327, pp.22—-41, 2006.

Oki,T. and Kanae, S., Global hydrological cycles and world water resources, Science, 313,
1068-1072, 2006.
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3. 2 REEAPELKTFEMIIC (TR : R KRB AEmEH A 5TRL)
RFINEEZ KRR FRFEE PG R
BINE AR 5 ARZEE R A P55 » Juraiporn Kaewthip /&) FH [EH1, - Mulyanto Darmawan
(R KPR AMEBIERD | ARIESE - Bl 7 B{LE (2RI
ZE0T)

(DAFFFE SR N TS K OVl
O W7D Rb

LIRS A LARTIE, iGN IMEMIC LA R FE IS0 ARSI s %
FALEMITIFEA LR L T, B2 EAERERICHI-LEND AW R rTRE/ e 2 F I,
F LR TERIZ 1900 F2 241349 120 Mt N y—1 Th-o7-EE 2 55 (Galloway and Cowling,
2002), (ZOTAEMNCHIFHATRER R T, 72T TV, T/ M CE theD%EH
L BRI LY. R, AR OBRLEEDZEFE THY ., “reactive nitrogen” EFEILAIL,
Nr LRRaid, AR CIEFRRIEL T, BUSTE#HE ] INJERET, )20 AR AN N— =R
OV aBICID RGP OEFR (BHF N T) 2 N LTHNCHEETDIENAEEICRD, TR
BEEUCTREICHEHASNARRIC R ST/ R, BIfEIX, BARERERICBITOEREEITZ
DR LTI=b DD BEIERHIEY 85 Mt N 3 illboorz, $- TRl OMEIC L %EHE
BED 33 Mt N~ ALABREFOBRBEIC LD E R DERDY 21 Mt N ~EHEIIL, b
— 2L T 233 Mt OZEFEDPERIILTND (R 10-1), AlG, ARIEENZLY, B RARER
\CARENDERITEITO 100 FEBIHE L= 21070 D, EHRIEEIOME T, g/
DL EMFEDOBFE LA E- T, B ORI ERSw, BRHEREICIER IS
RERIRA a6, — I ETEENIRER ThH-o7-ke LA RERICBWT, A
B B FRAM N KT HI LTI, T K ORYETE Yo |« 78 - HE I O & S 2%
bZBIEE TR EBREE(LDORINEL /2> TD, FlZIZIT o — IR ST
ATV AMRCERICLD ARV CINRIC ORI R RN ETHIENRE
7RRRREL 720 (Beardsley, 1997; Rabalais et al., 1999 728 | /23— XK LT AV A T,
ERAMDBBRROEFRAANZ 5| L TRREIRZ B WIS S i D7
DRI AFFEDIEE D HIL TS (Aber et al.,1998; Wright, R.F. and Rasmussen, 1998
),

WTUTIZRWTL, IEFEORFE R R > T ALFIBHME H &1 FAO #aticksos
1960 AR LEAEE TIZ 20 5L EIZHIINL (FAO,2004) | /-2 R bk H &R K
HLELWD, HEROEER Z—ThHoRTITIE, BREARMOBLAICEB O THRYFARY
AR ZI TS (Galloway, 2000), %58 O RIZI AT K OGEZ 25115 G0
DFEFRBILICOWNTORES BLOND)N (Zhang et al., 1996; Jin et al., 1990) . ZOHIEIZ
BIDEFAMNETDOEEBEO LKL ITBIES TR,

ARG TIE, T T XM RIT, BELTRBHEESEE OMBENDERINDEHREN
BREZICH X DHBIZOWTHATT 2, ARSI TWDEHT —ZIZE SN T, EHRMEER
ET VAW TAN &0 EKEGROBLREZHEE T2,

© 5T TIE
HEE 1L, X 10-1 1R HE PGB T 7 /L (Shindo et al., 2003, Shindo et al., 2005) {2k

1ToTc, BT /LTI, ok, B, ZOfth (BT, Whi7e &) O AFEEEO - Hif| F 448

EL T, & &Ik 2L DOAMBEZWEIN SISV CTIROERRGED T C, [EEk

WIEHEOEZE, HARDREIZRD T,

(1) BHHOEFZAN (NLe) 1d, EREE Ol & E A ERBOFET [C LD E R EE
WCEDEHADERA LT NPOAEMDOIEIZ L AR L H LA Z LW R0 E LT
RSN, ZpSEME A e L CZERRIC AR T D EIE LT,

(2) FENLOEFR AN (NLIV) 1L, FE D ERUIZEE R OERNLAPES - ASE
(W, VT, I HOEREZLGIWTEHEI L, B B OA A Bl T
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WaHE B DI, kO HEZBEFOMREHEND AL AZLIIRE#ECTH D, 2T,
L KA, B, V7 BRI 2 O B3 (WIEA FEY O 5 &/ f Rk E & A
b, 2003) . H PO EI A LE R E A & (FAO, 2004) , fABOEREGH BRI
DN, AR TR E R mAHERT LT,

3) ADPBOEFZREAMNLWIE, ANEEELTERLIEEMTTOERDETAMNERD
EGEL, N ORIl TN A T DEARE LT, ZAUTIT R MPEEND
Db EEND, ADBLORIKR, 3, YKL ICL AN X, —EIXZDOEEERE
A E AL, e —3IE T AKICEVED GIVLBLS =%, RICZ U RN ORI~
HENDEREL, FARMBEOEIAIT WHO IZE5% E O FAYE RROT —H e
BITREL,

(4) =X —AFEDEFZ A (NLyo )L (LA REIOBRBEIC D R IR L) DR &
THY, TAFTTRFEDT —HZ R =R TARIIVTWDFA B A R 1E DS
U R) T —4% e, 20T —H_R—2A(Z 2000 FEDIED DB HESN TNODD T,
wmEORAEEITT VX —# & (Energy Information Administration, 2002)DF%4E
FACIZIBI T D EE L TR 572, ZHE 1km 7V RIZHEIL, & 1km 7Yy RE
IVINDIEAE UT- B3 88 50km OGP I ZFEE B TR L2 365 H I
B TUEETHEREL TE T VY R ~O AR EZRDT,

(5) HARAERERDHLOEHFZAMNL)IL, FRbke EHIZBIL T & 22 B [E E O i HLAL (H
AL RS 720 D EEFE EEE) LZ2 M oAz v, B OLE 1R EE &0 4T
DS, ARG E X 1/3 DA ERDEAEL THEE LT,

B, EIE(FEIFAZE, BARIFIRI L) I, EREEHE A &EFZENDOEFZ AN
BNLVIZE 2 7o =T HEHRE AT C, 7B =T il EE R L, BT L (MR
TE)OTrE=THEHAEIT., PEOEEI LB IR E OB Lo SUHE
(Bouwman, 1997) . &R O FEIE BIX O FEFE B OHFEMREISICE SV T REL -
Tro ToBE=THEEIT, & 4 NLe & NLIv ERIUHIEICEDE 7V RIZEIDIED NLyo, &
[RIARIZ, 2218 50km (2P T DEME LTZ, T % NLyys Efe T,

FREOHEEIZI T, EREEMEH &, SMEW LK OWEOAERER, b A&, HE
B, FEFSHEE 1T, FAO OF —4#~_—2(1961-2002 4£5 —4% :FAO, 2004) D7 —
B HART —H LT, FENCBEIL QA ER R (1999 47— g AR IEFn
[ EZ#E R, 2000), HARICBEL TIXE SR E T AT L (1997 F7 —2: = Eb,
2004) 72 E DT — 2 EE R FBIOHEE DT A RN Wz, 7245 % DOEEIFE DA
EIT. HET — 22V THEEINZ1 X 1km Z Vv g0 HH#F] H 7 —4 (Belward et
al., 1999) (2SN TZEM A A TER LT,

KTV R~DREFAMILTEE R O T KBS T, BEICXVERESI, 80T AHEY)
ELTAREMES AL, FEOR)IA~FEH L, W CRICE LS T~ 9585 2.5,
TR O A B R OAKDOBENIE AN Ta—2 K E LT, G, ¥ 10-2 ORI
WRULTZRRIZ BTSN RIS BED FE~EH LI, ZOEFE T,
IEIZOMRIF T DHE CTILRSICEN ERZ N RESNDIERE LT, HEBEE, #TF
KB DESITBANCEST —ELRE LD T, AKOWHEEEILEA 7V RICBIT 5 ii#
(=R E— 783 W, m v ORIRITFT 5, H FAROFE T M~OB 8IS &I,
VY R T KE OB T OV EEE 7V RO T KRELEL ., D
VIR EE DOHL T KA ~FEH L, PR ICHE > TSR T 2SR E LT, EEEOFHRIC
W5 Tik, HEBE (HEOMRAKER) 2 30em, HTFABIE 3m HREL., HEHD KR,
f@Fj{E qu@ﬁﬁ;@g{;ﬁ;i(kms\ kZO,G\ %ﬁ:y’l) @1[E&U{ﬂ”|qu®|§/%£%U/E[\ kR [
HEERERDOPFEL ~ LN T VT DEEAZEDOKE T —4 (UN GEMS/WATER, 2003) #1%
E—E T DERIZEE E LT (kyy 570.8, ky c=0.05, ky=0.5) ,
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DR FET 5 (Q,0=3) LIREL TWAZ L, RO CABRBY BB Z LI IFL
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EFRERET WVICKVATR ORI ER AR REKEDORT T O3 HBRELNTZ, T
DFERNZ B2 DTHLNEIMERRAET D721, 2002 H-~2004 FIZHT VT D%
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% 11-1 Average water use for each purpose

[L/cap./day]
2004-2005 2004
Khon Kaen Chang Mai
Dry season Rainy season Dry season | Rainy season
Urban | Rural | Urban | Rural
Toilet 10 7 7 7 14 11
Bath & shower 23 15 21 15 23 28
Cloth washing 17 14 16 13 17 18
Dish washing 11 13 9 10 17 15
. 5000
11-2 Small flow meter equipment . apr— —
for measuring water flow E 4000 1 o e |
= SEER AR
[O] —
4 3000
P
0.30 Q
Rural ( dish hi ©
E‘O.ZS ural ( dish washing ) g 2000
: )
g 020 & 100011 - 1 N
) o
= 0.15 >
E 0.10 < 0 T T N T N T N T T
=N = S 1 5 = =
7 0.05 2 H PO D i R
0.00 IR the 8 X< #5’ S
70 02 0406 081.0 1.2 1.4 1.6 1.8 2.0 2.2 I Ex - LI
k5 R # m
log (water use (L/p/d)) % || &
11-3  Log—normal distribution of water ; hi -
| Toilet | Bathing Cloth washing

use for dish washing

11-4Water use in urban and rural area
for each purpose

() TH 545 I D AP 7 FH K (8 ) B D BLRAE LR T M2 29~ HIB DR RR

49



BERA— LT 0.5 EZ VYR T ED BRI LU 2050 45 £ TOHL A H B2 HERIL .
KB~ TR LT,

EFTBR~ Y T DOIERR T 508, & EZ ED# i A &I HOWTIHEEMED E W
EHBREL TWNAZENE, FAO @ Aquastat DT —H~_— & T0I2 CERGRAEE LR L
TAACRBITHERERELREOHEREH N T IELZL CTHW, 2, 207 —#%
AGEFEERICEDHBKEBELOEGATHRNLDOEE X N0, B EAKREEZFIHL D
LA EEHEL THIEE T o7, ZOT — X EER T B L OFEAR i sk 2 381 DK E
K ZRDOF G, F T B L OGERR Mk (2381 D1 A\ 47080 K &2 E LT,
0.5 FEZVyRZLOHE T B I OFERR i A 01T, & EZEDHRH A 1 20+ #if1]
ZICICHEE ST A IV LAY 7208 KRB F & & NT &b TBLR O A &
EHEE LT,

11-5 1 ZZ DI TR SR T F K A B2 45 itk = S L2yl )1 HH B CBR L
T EARL TR, EE () IZZ DA E O, DI H B e LT T KA
BREOIHRE R L TS, SRRSO 1 B e, AR P e 8035 4 LT D, 20X
VIR AR T MK Z MEL TR, 2SO MUK TIIK R R &85 T REME DN 5
WIEDRIBS LTS,

7
i “

L] ‘F*-

11-5 Estimated current resource pressure from domestic withdrawals per river basin. Dark
colors indicate high withdrawals—to—resource ratios.
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11-6 Estimated increase in domestic water use 2000-2050 compared with available
freshwater resources. Green color indicates decreasing use. Yellow, orange and red
increasing degrees of resource pressure caused by domestic water use growth.
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