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KE L BRBEMRRARRTRL A URARBEUERE T, KIS TR E 5
PCEVRIR B P 2 AN I i AR 3, D RTLIUEAR R R BUK B A R 7T (= B

1 LRI HK SRR A S % A

1.1 1991-2002 FFACI T KK 5L TkEZU TR X E L
T 200 AR KT K R AR D e LR SE 8. 19 HH 40 2 A BRI/ N KA 56 3 4 1,

KT B 8 ORTIK, W 1870 4 3 Bk A FRKIT L (s koK. 20 4l & 4Bk
BRI AT, KYTHRSEHIL T 19 JORHK, HAZ IR & T 19 A 1. 20 g 2
DUERBR 5l SZPRASRELE h7E P AN B AT — I BCAE 1920-1950 4R (0], % B m g gk
I PR P14 31 0.5-0.8°C 76 4518, HHBRAE IX AN 0T g K VT Rk kK A 1921 1924 1926, 1931
1935, 1936. 1945, 1948, 1949 4F4t 9 ¥k, HIiA%| 3al YkkutsK. 1950s & 1970s (K] &R K
B, BARKIVIHSBESEA %, H UG 1954 SR8 utk, B REKAE B LB
/>.1980s AR E I B, X MBS CO, i =AM INA IS, J72AKR3L. 1990s
RAFRIE THERIEMRANA, 1 1998 4 3 i | R K —4£0, 2002 4 9KE—4.1%
BRI B T 1980, 1981, 1991, 1995. 1996. 1998. 1999. 2002 4 8 Yk A it/K,
LB 2a 1 IR AR, BRIRETEARE m AR UK 2 TR 1) 5% AR k.
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Fig.1 Annual temperature and precipitation anomies over China
during 1880-1999 (a: temperature (‘C); b: precipitation (mm) )
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20 2R 5 KT DR BRI K A PR T T SR N . — D7 T2 K&, &
LR BM P KEK K FAIE 2. 55— 7 R R A 5 & D Re VT b R i e 1
KEWAR G, WARER PR ARARIRIEAT, BuadamKRAen, I ok s E X,
1.2 KIIKHKNSHMELNESIEXR

DA T R KT 94. 7% 10 KB BT s AE S K BT 6 <10 mfs 9t /KA
#E, M 1923-1970 4 B 10 Kk, “FHtIg iy 67280m°/s. 1971-1990 4 HIBL 10 VT2t
Uy &y 64880m3/s. TMiAE 1991-2000 4E[A] HHIL T 9 ¥k, ik de i & 189 K- 31 70711m%/s. 11
LUIE 7 x10* mfs 7, M| 1990s HEL 4 ¥k, “FHukidifi ey 78929m’/s. iX W] 1990s
(KR b i B 2 b AR B B K, Pt &y 75904 mYs.

F 1 Al 6 YO K A, AT 1k (1998), HRIEAY 2 Yk (1991, 1995 4E)
W 3 ¢k (1996, 1999, 2002 4F) . WLAF H, 2N A2 KU B o VT i 1990s Ak
TR, X5 LA AT RRE (LEIA) —2, 5K R s A
RHILERAHRK R, RAT TUFHLIX AT 2 K, X5 RT3 RKIE5) 8 R % V).

F 1 1990s LLREIT R KK #
Tab. 1 The Yangtze floods since 1990s

Fr Iy AL FE KR

1991 HURIERIRERHK SRR 6. 57X 10'm'/s, JE SIS 6 £, KIELE IR E 6. 38
X10'm'/s. KTT T UFHL . BRI L AT X 7™ 2 gk B e T

1995 HRRUEMERIAREEIK BTSRRI 5. 99X 10'm"/s, KIEMGEIER R 7. 45X 10'm"/s, JESE
WUSE 5 A7, JUTL 30 03 S 58 1 A7 Y B A0 380 B 3 4 [X 2 5 72 o

1996 R R K WO E 7.07X 10" w'/s, JESZMIEE 3 AL Kl 7.52X 10"
m'/s, FESCIES 4 A BIREPLIT . BKH B RHEK, WL #E
EX U

1998 Ay Rtk HE 60d e 1954 4, N OSEHIEHRE 7. 11X10" m'/s, JES

52 AL JCEBE SR E 8. 17X 10" /s, ESLE 3 A KITH FiE 5
B, 334 MEZg, FETT 16526 A, bl Lt e g
1999 Xt (KIT5Wl O BIERE 6. 88X 10" m'/s, JESZMEE 4 7. KiBuhseiljiaE 8. 45
BRAD Ktk X10'm’/s, JESCMEE 2 A7, [H 98a Wtk 5 KITSEB N, "
2002 P GREEWD) KUK KU B SEBHKEME,  SmKLdhiE. SR EIE S 6. 55X
10" m'/s. KL AP b X 38 52 51K

H 1970s JT4a#0F EIBUCIREE ETF, AR R mma 2y, AT A i 1T 58 AR
YH T YESE () 1981-1999 4F k3 1951-1980 4F-PHJIRLE 2 i /0 T (18 2) ATLAE i,
O 35N LAAL) T KX THE 0.4-1.4°C, KITH R4 0.2-0.8°C, KT EifF#IR-0.2°C A 41,
KILHIRIGE 0.8°CH T Z HBZERIL = MAM; MK RIFFIR-0.2°C M X IRAE 1990s L
1980s A7 MR A/ Bk K AR A F 2 HE S22 1) Y 1981-1999 4F 15 1951-1980 411 B Z= /K
BETEI(E 3) Fiom, KL Rl Rk 5%-20%; (KL B Lok Rl IX T BET-
5%/ 47,
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Fig.2 Difference of mean annual temperature between the period of 1991-1999 and 1951-1980

B 3 rE 1981-1998 4% F: 1951-1980 45V 2 MK BEF 11 /p %™
Fig. 3 Anomalous percentage of mean summer precipitation between the period of 1981-1998 and
1951-1980
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FEIE RS L T KV R E B K BAERR A, S RINE 4 Pos. KB 4a
32 Ml 1951-1999 FEFRAEA, b A 6 Nk (B, M JLVL. B, Kb, B E ) 1880-1999
I BRAE4E.1990s i 120a (8] 2 Z=[E K & 2 A, 1990s B Z=[FIK i H 1961-1990
FHEZPHREKE 112 mm.

- I 200
mm
) g{ﬁ#ﬁ,ﬁ_ %%‘WM :

=200

| 1 ] 1 1
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Bl 4 KT T ER K R FERERD (ar32 M b 6 )
Fig.4 Annual anomalies of summer precipitation in the middle and lower of the Yangtze River (a: 32 sta-

tions; b: 6 stations)

¥ )% 19905 AR TRt K AR i ik AR I g 26 2F . AN R T KBk iR B 7K 5 <
B, N2 FE S EKERIR IR DL 4 X. S. Casey 5 P. Cornillon Xt 45k 5 [X 351k
VER TR R AT 4105 B, 1960-1990 4F 1] (U E R TGS (SST) 7EAFRMF R KHE4
WAEZENE ETH R, 4% COADS (ZRGEHE R EHEE) M WOAL (HH FHig e RIS Pl
RS, 4 BRI EF ) THE 24 % COADS 2N 0.0940.05°C/10a,WOA94 A 0.6740.05°C/10a; 7E
PR EH A PE L KPP X COADS A4 0.1540.05°C/10a, WOA94 y 0.6720.05°C/10a; 7 4 Ell
FE X COADS 4 0.1540.05°C/10a, WOA94 24y 0.1240.04°C/10a. i H4H 2% BH ¥ 2% 1
FEE TR AR AR Bk [R5 1047, 10 P A6 ORST-35E (0) 2R B RS A B PRI 2R 0 28 v T RVt s ) FHIR 2R
VR E S S TR A IR TR, X RKEIRIMREIEARS) S, LR G i =
1990s Hu¥ 2 MEE. (B45 R pe e gt , failErE 1997-1998 44 SR PR HF, K5
RIS PR R TR B IEFET 1°CUAE, HBL T SEIZET I ELA. C. Wilkinson %% 8117, 1908
AT B B VR TR B LU R AR e 3-5°C, SEUINI R EAET:, st n LAHEE 1990s DLk
VG A6 AP R 2R B R 4k S AP A B s ) TR A 3.
1.3 KPR B MIEME T X BIEH

WU SR A B 11 2 (IPCC) 25 = IR 45 (TAR)MHg . 82 3 4 BRAFIE 531
B 7K AR A HR 5 X i P K BRI, T R PR K T v B K AR (R 3G I B D B3 . KVt ek
1990 4FE LR 6 IRKHEK, R ™ H KRR KA. 1991 - RHUKIE, SEARIE K
g 3 ANvbic R FES: 13d W=D 800mm, 9 Z/IN& i AT kI i 24
19400m%fs. B AR AL BT A BIER— R ZEMIX. 1995 4F A K ], £ 4k Bk 2
R, FA&RR R 200mm 7245, 1996 SR Rtk I, w45 20 YRomBE MR, Hrp HBEK
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#EL 50mm ) 72d; 100-200mm K E R 1) 59d; It 200mm 4 K[ [ 5d. 1998 4K
PERUEIK, 6-8 HIAIH I 84 MW H, Hrh HPF/K 100-200mm K ZR H 52d, 200mm
PA_E R K22 H 38d, i 300mm ) K2R H 6d. 10 5% 3 i i R 2w I T DU X,
M4E 7 H 20 H 20:00 £ 22 H 20:00, 48h #ELL[%M 457mm, HAH K 1h BEFF 95mm, fif
BT X e EAUKEL eI, 1990 KSR (KGN, B /K I A R M A T iR
HnE T e e ML fildn, 1998 AEYTVL LT s b vt KA, S AR K L A
% 20%, 1999 fFEM. %, Pi TS PU/KIS HBUBCORHK, FVRIBE K 73 0 ELH A 2 20.4%
16.5%. 28.4%71 5.1%. R4 7E 1990s & tH I K HBE/K & 397.9mm, 3 H i KFE/KE
656.7mm, 7 HiAKFE/KEN 715.5mm SEimicg. FIFEIIG, Ui 50a F& Ry H & 7R
M 20 40 1960s-1970s /bR F 1, T A 1979 4R35 N R, HIEHE ETE, Bk
SRAE IR, 1990s VAKIA R MH. B K 2 MR £ 07 A E SRS St e,
SRR TR AR 4. 1960s-1970s AR fi A H By, 1 1980s %4 y 1F #E F,
1990s S iR, AR B KA RN, Bl#v @ R va i, R H i IR K
R P FE BB AT . AR 2R A 20 Hh IR o e R R T [ IR e e bR B o T H 2R
A B SRR T AR 4 ok FR K BRI A O KU E L L,
FRa M KBEKARIE 778 R ARVR LN, s SR ee N SIRIB AR08, HERERIN SR A i
B N B R R ARAT R B R A 4 DN R RIRERR, ORI R
Yo, KEFPRW, 5]k HE KK E.

2 AR A AR I st S AT AR A Tt

2.1 RRADRBSIRTZ L AER FUN

IPCC % =k (TAR) MR Y, L T 4ELBRIRE ETF 0.4-0.8°C, i THEZIE/4E
AT EN. WP E BT 10-20em, B AR EAE (R, 5 AimEas. LR Sos
ISR A AR, BRAFE CO, 5 = SARHE 5. 276 T 21 t 22 43kt
JGH N 1.4-5.8°C, ¥ T T 0.13-0.94 m, “F¥THEAN 2.5°C. &BRATRE, (Lt KIEFR b,
ZR B 7K I 0. AE AR B8 L (B Yot i 52 A A 22 PR .

XPRITIRIR 21 SRR,  HRECEERA IPCC 2L 7 AN Tl 45 S 2%
A, TN 2050 4ER Ll TR R AR N, TR 2.2°C, 2100 ‘R THE 45°C.
=SSR RSLFEIE N, 2050 4FiRE _FFH 1.2°C, 2100 4ERF EF3.9°C. KT-F¢
KER, R R ERE AR, SPEERARTH eI, KT R KR
WK, BTN 5%-7%, HZEHIN 10%. V1 LA Hh X 36 i B 2.

T 2 AN IR A4 RegCM2 5 CSIRO 4R KRS & i PRI A U B i
AT AN, o e R A AU, B T4 R . BT CO, I LR, P R AE K
FEESIRARWCNE 5 Fior. WZERTLUE Y, JEiKITmsiE EEs s 2.2-25°C, BKE
FHHE N 10%-20%, J5) HBHL DR 3 i 40% LA |

YRR, T0, BSRE KV REX 21 g S AR, T A AR (R YT KB 25 0 SO 4R, 20031117
© EEEAT 2003 E A VRS AEAAL S KITIR AT 2 F, 24 CO o 3 A P X 454 Ao 3 T K YT 9 480 4 2R Ak 189 i 44%,
HZERR KGN 26%. BT BEIRZD> 795 16%. {EAEF-H BRI 7%.
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T IEXF Ak 100a Hh [ [ 7K A AL FRIIATF 78 28 B, A A A v [ 16 B4 7K 1 184 o i P
X3 A ARG S AR SO R S, XA E 7 RICH A m et 7 B, K240
YLV m A I, {H 28 R 18 hn oK ik 31 10%-15%.

K5 XA B CO.L A I 1L B I AR

ar FPRRELNCC) b FFIREKB (%)
Fig. 5 Estimation of surface temperature and precipitation over China under the scenarios of the double CO,
Concentration (a: annual mean temperature (°C); b: annual precipitation anomalies (%))

T 0. AR B [ K (OB, A (IR, R TPCC A%, 2003, (2): 9-10
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SERRSAEAR G FIR B CO, iR = ARG N NE R RS NG s LR H
SR R T2 A B AR R AR T 4%, X B RS HH DUKPH BT A& (SCCLY Bk Rk
(PR B YG 2h28 4k, I R N3 TR WK BHAR B AR 4G, ARIE 2 /AN KBH 272840 & 3

(11a) 3%, EWIEERELL 0.036% 4% 5, W AERTHE A H 2G5tk giitgs 5wk,
H 527BC LIk, KFHZ ¥ SCC ARMb7E 7-17a 2 a5, /NF 1la FAME 12 MHEL, 1
5ps BBE XN MoK 1la A 11 AN, Kb 8 MBS A I
U7 g s FRINZE T, ROk 250a KBHIEEhER, AR T %A80%, (HRK 10-20a A, A
SR ARG K, ATRELL 19905 RINEIERAS, HJEFATHE.

2.2 RIETEGERT LA TR

XI| 75 % 2% U1 ot 9T b e A4 TG B 841291km? [ < M £ R T W E R M
3531x10°m®, Hirh, ZFIH (1893-1959 4) Ny 3596x10°m3, /LF§H] (1960-1998 4£) Jy
3419>10%m°>, A ZEE N, W. Arnell {3 8 (K PRk, 78y~ LL_E 24 K 88 7%,
TEAEZE R TN 10%, SRR BN 6%. S R AR IR B h 4630 X 10°m® 18 K = 4908
X 10%m?.

N. W. Arnell¥5x e 54 Kt 2 i A A #7558 S At s 5 R, Kar
TS A K I N 10%-25%, 78 7E 2% & 19 0 8%-15%, 123 B 19N 1%-37%. #5425 F] Hadem3
B, THE ARG N KA N 37%.

FE LR At g, 1R R T A e e A O O A B B 55 5, R AR
CO, I CRARTE 2050 4747 ) KTtk F /K f ] BE3 N 10%-20%. A% SC TG AR 1)
B, BB R SRR, R DA K 238 mT se LG EPRAE 200K — 1.

] BRI B K FNAR TR G 2R, A e B0 B 1 /K R e v Jh 3l T b 8R4 SR T 5T . 9 T s
P AR 54144km?, 1970-1985 4FF- ¥ 4E [ /K B 1260mm, [4/K%E: /0197 3a (1978, 1981,
1985), “FHF& K 1104mm, F-HI42 A 491.3mm, 1231 R 3 44.5%; BF/KE5K K 3a (1970,
1977, 1982), “FHBE/K 1447mm,FHE AR 830.5mm, f2ii %L 57.4%. £ FF/KELLDBF
IKAEREKIENN 31%, RGN 69%, MR REGE m 1 12.9%. 1 HITE I #vis 2 IR I <
AT, FhRPKE SRR A BRI, BRI EZE, FREMANE 5 e
BRI RO E 432, AR RECH A HR AL

DR BN S it 1951-1975 R KT EEK RMK ST AR, HEERLE
2.3 2 KBS RMIRRRSE—AE, WEHRE 6. NEHFTLEH, FRIRRILHA
Esh, YRR R, R 2 R TEKILREIAF XK, 200 R 506K E 1
ST AE SN, AR VRERIG N 532 T PRGN A 4 3R AR B AR K E AR
REERT, ERERE KRR S 2IAERIR/NES (B 7, FRBKARRIEZ TS
FH 21 40 S A 4k S AR I 1 /K S A BT S AT ER T B0AR AL,  OGBEAE T SEBRZE R B AL

WA ZE R BRKEZAEREY) . LIEATR RN, E52E LR AR, 50
K78 K 0 25 R ORI R Z SR . SR, s R, R )G 540
SHBEAAR, WBETE 10C, ZKEIEM 15 Wik, % CO, 5, KITRIR &S 2°C
i, ZERERIN 20%. {HFEKERINS SOE R RN, S Al 2R B 1EA,
PRI 78 B /N T AN, T S P KV T b K FL T A L TR, ZEROKIE R,
FEXTE B A AR 75-80%. LA Sl 20em MR8 KA ic R LI, KITHsA R R /7
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i AL 7 R T R IR AME X, SRR EAE 1500mn 244 FEAGEIEIIT 4 H
PR EEAE 14-18°C 2 IA], #&K BN 100-156mm, 1fj 7 H PR E L 28°CAL, HAR
FHE 4 150 250 mm. FH 20cm 75 % 34T H A K 25 R B0 RBLCE 0. 56-0. 66 2 A, 4%
TP o X ) B T 728 B B /N — 6, 43R 3 A1) K PA_E i 2% & B P 578mm 1, HAH
T 20cm Z&KAC (1500 mm) (¥ 38%. Qb EbfitiE i T Lk 4 A5 7 Ak, W7 H
RERET 4 H12°C, WA R ZE 15-35mm. 0P BF T T 3 E AR EASE B AR
ERRER SR E R R (K 8). 45HREW], 1E 6 CLLER, RARS AR 2V E
IR IS, IX F2 22 i T IRIE KRR € 1) B SR F 450 g 1) 2= RS R A R =R A, 1 Rk
5 E IR R IEAR,
R 2 KIS o X ST d il 4 o R b ™
Tab. Comparison of runoff coefficients in the main rivers and the Yangtze River

X ZAEFEIBENE(mmM)  ZETPHEREMM)  BRAK  ZETPHEKEmMM)
HRRH K & 1644.1 1180.4 0.72 463.7
T B K 1396.0 937.4 0.67 468.6
5T 1100.0 604.1 0.55 495.9
SRR 1000.2 425.9 0.43 574.3
IR eiT 981.2 665.8 0.68 315.4
&P 823.1 302.2 0.37 520.9
BUK 941.9 385.5 0.41 556.4
HE LR 937.1 450.4 0.48 486.7
DLOLA s 1048.1 499.2 0.48 548.9
K LA b i, 1117.9 540.1 0.48 577.8
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Fig. 6 Correlations of annual precipitation and runoff depth in the Yangtze River
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Fig.7 Precipitation, runoff depth and evaporation in the Yangtze River catchment

4000
2000
1000 |-

800
600

400

200

1P TLA (mm)

100 |
80
60 |

40

1 2 4 6 810 20 40

o

LI C)
P18 FE A A [ AT R R TR S T R R P
Fig.8 River runoff depth and annual temperature at different natural zones in eastern China

i EREE, FATHE M ARTL IR R s K SCRAL IR E 15 5t Chypothetical sce-
narios) KA F] 2050 £F /e 47, I T+ 1-2°C [k & P 22448 — 14 P+10%. P+15%. P+20%,
R E AR BB PR K AR, 1 E+9%. E+12%. E+15%; f&RJiiARa MK P IR
KE R DIARVL BRI E S uh . ULl A0 sl AT S e il o ) #EAT T8, 3t
AR 3 Ps.



1 JtHE XAt - G BRAR IR KT K m] BESE I B HL a5 7 11

BB TRAT =R A3 0 1, se stz T KT B3 100.6>10%m? ) KX . -
B X P KR I, R E, HELLA . BRICENIT L EBGRE, T AE R
BRAB G RN O, KFE 0480, Nk 3 TR, TR E SRS ST,
BB R AR RS 11.1%-25.2%. “FH4200 B LR 14200 mP/s 1403 15768-17780
m*/s.

WA TRV i, SRR 148.8>10%km?. IR A B T KT B X 46, 3=
ARG TR EE A DOK IR, RS KR 2 b, Wik, 24 V8RR
B/ 23400 m%s, HEEUEE 64.8%. (EBEUESEN FIAM T, WO TR E
W38 hnF) 26006-29412m°s.

KIESEFIR A 170.548x10%km? , #H] T KILHIRIN 94. 7% 1 97t 35 i A 0 3 T A
BB K 63.4%, T/AMEA 29100m%s, MILLE E¥i K 104.9%. B4Rt T —uka K E
B, BUIERERE TRZ IR %R 3 AR GR A B LR 29200 mP/s 30 &
32298-36362m°/s.

#3 ABEERBEERTHE. LEMKEU LIRS E P HRK, RN
Tab. 3 Annual precipitation, evaporation and runoff variation at the Yichang, Hankou and Datong stations under

the hypothetical scenarios

i (ER=1VNIw/ k2 DLOLL s KL i
(TR 100.6<10%km?) (2 1| T A 148.8>10%km?) (32 X 170.6>10%km?)
FER P (mm) BLIR(1951-1999 4F) 909 1061 1075
18 5% L3890 109%) 1000 1167 1183
5 218 15%) 1045 1220 1236
5 3(HE N 20%) 1091 1273 1290
ZK E(mm)  PLAR(1951-1999 4F) 464 565 535
&5 1(38 0 9%) 506 615 583
15 2180 12%) 520 632 599
5 3(HE N 15%) 534 649 615
R R(mm) PR (1951-1999 4F) 445 496 540
35t L(P1-Ey) 494 551 599
45t 2(P2-Ey) 526 587 637
%45t 3(Ps-Es) 557 623 675
P I (%) g 11.0% 11.1% 11.0%
T 2 18.1% 18.4% 18.0%
TEH 3 25.2% 25.7% 25.0%
BHEmMYs)  TLIR(1951-1999 4F) 14200 23400 29100
1 15768 26006 32298
T 2 16774 27709 34330

155 3 17780 29412 36362
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3 RRAMEARRR G = RKILHS IR E R &

RSB KGR, FERE KNI, KK RS 2. P C. Milly S8 72 T 1
G AR 2X10°%km? BA_E AT 100a B A8 SRR E AR, A NTEASIE R 20 4D,
Rt KA S SEAE RSN P, Al KSR AR RIBEH LR K, AR T AR
YRR B 5 T B A 52 B v AR B — S 1, 1R s AR KR 2 ik HE 1 F 5
I B 1 R BR , K@ 35 E>70000 m¥/s, 7 1950s.1970s 5 1980s %% H1F— 1, {H 1990s
I 4 7, BILAE 4 Yot i B i-F 2418 78929 mP/s NiZAEAR IR B 34415m°/s 1) 2.6
B, AERTHE R R I IR B I S5 R R D35>65000 m®/s Vg & 7E 19508 HIL 17X,
1990s HHL 4 Yk, BUEE 4 Kf~F kg i & 69075m®s, AH 4 [ W1SF v & 1 3.06 1.5
3l R 3 BT S U R, >60000m/s (ki &t B 24 k. 4% 10a UL 3 Wk 4
WA 5 NEAL, B 1890s. 1900s. 1920s. 1930s. 1990s. HF 7t H1ik % 10a f)-F-Hut
I 375 B (>60000 m*/s) M [ AEAR M B 1) 4.16 £5 5 4.72 (5. WP 4.4 (5 R E S5,
THE AR AR 5T IRt K I =

R4 SAFTRRUE SRR E B DR E S TR vk 4 I B SR = i b
Tab.4 Estimation of projected peak flows at the Yichang, Hankou and Datong stations under the hypothetical

scenarios
N BOETE SRR 1954 FESSI 1998 RS I SRRt
B WEREYS gopmw  peenm veemE ewe
R /s (m'/s ) (m’/s) (m’/s) (m'/s)
EA=Fi 15t 1 15768 69400 (4.4 f%) 66800 63300 71100 (1896
5t 2 16774 73800 (4.4 %) £E), 105000
s 3 17780 78200 (4.4 f%) (1870 4=)
B3k 50! 26006 79000 (3. 06 1) 76100 71100 76100
5t 2 27709 84800 (3. 06 %) (1954 4F)
55 3 29412 90000 (3. 06 fi%)
p LR B 1 32298 84000 (2.6 %) 92600 81700 92600
5t 2 34330 89300 (2.6 f%) (1954 4F)
153 36362 94500 (2. 6 i)

1E2R 4 FanBoE s 5, 2B KERIN 10%. 28 &1 0 9% , B & vk 4 T 14 =M 15768
m®/s, Bt ERAF] 69400 mfs, IXAMEAN AT 1882 4 LKA ST £ 2
S H kiR B, R 1896 4F 71100 m/s I 1981 4F 70800 m/s LLAMEAR LR i T A ki
WE. MEGE R S B RR M, BIFRKIE N 20%. 2R3N 12%26 18 H LRk ig =
78200 m*/s, B KT ik 1896 45 1981 £E ST 3% 1 17 s e K koK, L 1870 £E45 LR
B (A 24 T-4E — B4 7 & 105000 m/s 1 1860 4F 1) 92500 m*/s 147 AH 243br,. 5 F
WK R A, B 5E BRI =K PE TR LA RS, AT KRk o T H i 1 s 55

RN AR R et 5 1 it At E, Calit T 1865 4ok 103 LAKR M
SN IR B NS 5 24 3 BT TR ORI B, R A AL i P 2 B SR AR R
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FITAN K At K MoK e R g, g 5 1 vh it & 84000m?/s it 1998 4F Kt
K IEAB i B 81700 m¥/s, #if 1999 4 ) 84500m*/s. M 1% 5t 3 43 B e Al , VL Is 7 &)
BEIL ] 94500 m/s, LI T AE H PR 1954 4F fe Kyt i & 92600 m'fs.

R 3 RS R, R L BN, IR, s AT RE R A2 7E 10a & 20a
WG 2. 3 HBINLSRD E R/, i )5 i B 5 .

DAL B EARYE P K BT 5, TFE IR R, R4, B 3 ANMREEREINK -
WG (1) IPCC 5 P i ) 4 BRAS I 5 Mot 48 /K S T 18 0 B e /K B2 P 486
MR AR SCRRESUXAN T AT (2) IR TR EGESE S 8UNE KK &
BN, AR ASGRE, WinsokE. EE—P15 H S E s N R T, YAREK
HOTHT 5 1290, P BK I E 17.8 mfs, AT Ry 3.5h; 1M 24 ANE KL 3 & 40%,
PRI 57.8 mifs, JLVRIERZE 0.4h. MRAKE), FRESRFG T T R = MK
M, AN K HAT A 1990s # 1) 8% N E] 1990s J5 HAMT 23%; FARVLEIG N 3.4%; it
W37 B 1 1 9.2%, T A 7K B 4 R I 14.3%". (HRAE K YT H BTGk = nl LR 25| B 1Y)
Wkl (3) AERASEUE I _ETh. WX R A T POk o i e e 5 S B AR L TR 2050
Y118 SO I B TRl 0o 5 1T o o 55 6 B 7 N O ) 127 ==
X IX = AT TH R IR R, AR SCAR (SRR IE RN A

4 Fiv5REE

T 150a T8 YL ™ B A Kt /K A 1870 4F. 1931 4F. 1935 4. 1954 4. 1998 4F
LR, WOKER. PR HE.1990-2002 FRKIT AP R =4 6 k. Hf, 4k, 1
LI 3 S v e 37 B 23 R 1 65000 mP/s A1 70000 mP/s. X AT fE 5 4R CO, & % /<
PRI NTGEASRE, ek K IEFRINERAT 55.1990s KVTH T i E 2= 47K Jy 120a 18] 5 2 (14,
B 2R K R EE 1961-1990 ~F X418 i Y 112mm. KV I X 48 S g X s, 78 CO, f5 14,
KAT TSR B T 2°C %, HZERR/KATRER 10%-20%. 25 R85 2 MARC ATEE 75 % T BE Y
I 9-15%, EsEAK 3 FE S, RIEKITRESMKE. RRERZELRE RGN TR,
PARERS AR SISO GBS, , KT A i D v 5038 _B0F0 B B 3k 4 Bt AT it
SRR B L (BRKIG N 100, 28RN 9%) 4% 1F R, i ik vt I 7 B 455 84000 m/s,
CUBAIE 1998 4E kIR ; T 13k vk id3 B oA 79000 mfs, LMt [ 1865 EAT i LK
WL, B E IR 69400 m¥s, HEIRR 1896 4E. 1981 4F LAAN I AE AT St 14
MR A THX AR SR BN B 2, iR, T 5 3CRE/KIG N 20%, 75 K 34N 15%)
F 5 Rt U7 B I St Kt ik B 94500 mfs, RIS P AR Kt /K (9 1954 4F 92600 m®fs; L
B ukik F) 78200 m¥/s, U HE IR HER (3L T-4E —38 105000 m*/s 4754 AH 2438 4.

AR LI K 1 TR -5 96k o< i i AR 52 2% 1T LS 3K 09 ), A ZBVR N
F X T BV 5 SR G AKSCTRE, R K B 7K S A R K T A B A A 1 55 Bk
[ Fof 5 BT 77 S A 5 U 20 B o B S P oy UK R T A, AR S 0BT, I 75 B IR T
AORNAN I 7K B THT 1) R 3z 55 B HxH AR A g2, A BEEAI W SLIRmt oA H 5. I
R VAT AR S T K HE B BE 7 IS A AR B RN T X AR ERAR R S5 /KGR

VWA, BB P KT AR T DO A SO, e RS LRI TR T £ 1 SO B, 20038
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Potential Impact of Climate Warming on the Yangtze Floods
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Abstract

There have been 6 heavy floods occur in the Yangtze River since 1991 which are related with a shortage of
flood retention lakes as well as global warming. The 1990°s were the warmest period of the last 1000 years
characterized by accelerated hydrological circulation. The summer precipitation that occurred in the middle and
lower reaches of the Yangtze River was the largest in magnitude and quantity of the recent 120 years; about 112
mm more than that in 1961-1990. Convergent precipitation and rainstorm events are the main driving factors for
increasing floods in the Yangtze River. Climate model researchers indicate that coupled CO, may lead to tem-
perature increase of 2.2°C and summer precipitation increase of 10%-20%. Based on the hypothetical scenarios
that global warming may lead to an increase of latent evaporation of 9%-15%, the flood peak flow at Datong
station will reach 84000m®s if the precipitation increases 10% and the evaporation increase 9%, exceeding that
of 1998; the flood peak flow at Hankou station will reach 79000 m%/s, exceeding all recorded flood peak runoff;
the flood peak flow at Yichang station will reach 69400m®/s, exceeding the instrumental records, except 1896’s
and 1981°s records. The third scenario, i.e. the maximum peak flow occurred when the precipitation increases
20% and the evaporation increases 15%, the flood runoff at Datong station will reach 94500m®s, exceeding the
maximum value of last 100 years (namely 92600 m¥/s in 1954). The Yichang station will have flood peak flow
of 78200m%/s, exceeding all the instrumental records since 1882, but less than the 105000 m®/s calculated based
on flood trace of 1870. Persistent climate warming in the future will lead to increasing precipitation and which
will put tremendous pressure on the controlling of the Yangtze floods.

Keywords: The Yangtze Floods, global warming, precipitation, runoff and evaporation variations, estimation

on flood peak flow under the hypothetical scenarios



