55664 45510 B g R Vol.66, No.5
201145 H ACTA GEOGRAPHICA SINICA May, 2011

i 50 RIS B MK XHEEERRNZEN

P4 HUQE KA
(1. R B m a3 ST A FE T, 0 PR I 5 e 2, F s 210008,
2. School of Natural Resources, and Department of Earth and Atmospheric Sciences,
University of Nebraska-Lincoln, Lincoln, NE68583-0987, 3% %)

FEE WAL S HT 1957-2008 K 7155 0 BEITAH FAE F 0 B AR AR B L S5 VT rp it 780 P S Sk iy
ARV SRS B S B L FF ] 2004-2006 4F =I5 K FEE K TRk BB | & R A
T =K 2R A AT R X3 A AR A K YT R0 BE AT LA FH R A A L A AR R 1)
IAEBR ARARER REE 12K, 780 BH 8 JAT 308 0 A 00 2 A R T AT 37 2 2 0 FEBA 7K A5 T 7K AR £k
M TR R, AR KRR g 7RIS #PHIBAR H AR e R KRRk . 2) KT
TR0 BT 18 A A Y i B BT AR R A 5 2 o INZRTIOITE, 180 BH I8 Yo VT 0% A 1 ) 2 27 4-6
A AR BE B sV E T E R A TE 7-9 H o 3) =K B 47 I WA el 28 4 7T 5 70 B
VI FEARRAE , 76 280217 K JZE RS2 I A I LU R T AR T AR A0 Y 10% , (B K BEE AN
) 2847 19 5 /K SRR A — e RS T VAN A 215 A8 AL R0 P A 8 R LR . 4-6
BRI KV A T RS L (7B BH I3 S0 R 2, 48 K VA R R R A A 3R
15T AT e 01400 2 760 097 4 b 5 AR %K 5 7-9 ) 80 2 K DU el 353 % 0 390 0 1 T, e
BT DXt 37 (A RE 5 1T 10 7 003 =K 2 (W R B K AT RERS IR FEST R S R T R R AR
SRR VT WRPEIN s VI 5 Rt s = e TRLHEAT

KA SHLWNA AR AR — B AT R IR R IS8T LA B A AR T i ek
IR LT T2 9 e AR AL 42 ) ATHI A R B 7K ) K BRI 5, A RS T 7K A 255
ZORE N BRI T RSB T B 2L LR AR A IS TG B 551 22 52
R X 7 T HIFTE M ARRA T .
FEF FEHC VLI, 80 P2 2@ VLW 2 — , SRV T4 B A i /K SCRUK 3 ) 22 H.
VERT o TR Y5 380 I8 AF A P B V0 0G 3 A8 A0S Do 28 BH 190 /K B R IX A A PR 45
SFHATEEAISOME . Hu S50V B FHIAR AR AT B O A i i 1 VxS
B K AR ARSI . ABATTRET 1960-2003 £ETTWIE I A7) 28 3 b4t SR B« 2808 BH 980 i 4k
DAL TT 7K FR B A 7 2 532 M 480 B 90 7K 57 A R 3 i /K i) 3 S SRR RV ) TOUHE MBI RE AT
B UL 1) 5 LT 360 BE B FH e i) B 32 19705 1 1990s , HeH 1990s J2 Finf 7K 5% 1 BH 18]
A e R IR T BSF -t e RV 20 P FH e S R0 o 3 sk Ay L A P AR A ity 32 2
i A1 8 T 9890 9 8 R A Y i Sl ) i 2R K 7284k < B 2 1990s , ph T8 2R F2 SR Y 1) A
S [ IR 2 MR e 300 R0 P R 5, 19O 3R FH R Js 7-8 1 R, K S A i
Wim B 2010-11-23; EITEH: 2011-03-21
EE&TA: dEBREB AN G TR 27 055 H (KZCX1-YW-08-01; KZCX2-YW-337); it [ RF e 1 57 HbFL 5 31700
W58 7 B 27 3L 4 (NIGLAS2010XK02); 8 5¢ H AR R 7 AL 43 (40871026; 41001017); & [ 4 Mk # AF 5 51 H
(NEB40-040) [Foundation: The Knowledge Innovation Projects of the Chinese Academy of Sciences, No.
KZCX1-YW-08-01; No.KZCX2-YW-337; Science Foundation of Nanjing Institute of Geography and Limnology,
CAS, No.NIGLAS2010XK02; National Natural Science Foundation of China, No.40871026; No.41001017; US-
DA Research Project, NEB40-040]

{EE AT : 5878 E-mail: hguo@niglas.ac.cn

BIAEE: TKar (1966-), 55, HFFE I, 2 NRMIA TEASRAE VAL i FI) SO I fat xe U 8 AL RIS S e LI

E-mail: gzhang@niglas.ac.cn

609-618 1T



610 W B 2 R 66 &
A A AR S b2 BRSO i 2 VT R s ) 31 R 6k R0 P IR X A Rk

P I E,

2003 4F 2 Ji5 =W TREFF AR R IZ AT, B VAR AR I8 5 0 5 0 o AN B ), (EL 2 386
T AR R R T 2 AR AR A 200t DR I 52 e VT3 A LA FH LA K 3R BH A /K 7 7K
HIZETT A8k, =K BT, B —4E 9-10 Ay &K, B4ES5-6 A Fa R, X izt =k
AIRE A Ry N K 5-6 A K VLW, BRI T 5-6 A 1 50T 90 a8 AR, Th i s K 20 s i
9-10 H B A T Ak K IR VL, 38 KT BB BH A my VA0, BRI KL . Dai %"
95 T 2006 4F = WeiaF 3 K VT B . 45 261, 76 200649 H 20 H & 10 F 27 HK:
VTR 3 I AT T 2005 4R [RI 180 1 54% 0, 45 45% A K F 2006 4510 T 54, 9% [ F =
Wiz d 7o BEAh, fvb i g B B /Do O i T s VT AR R A A . kT
FEATIE B PAE R VTV 080 T 31%" i P& SR a2 1 L OCR = v
A E B S GE TR KT AR R A . =0 T RRA T TIE VLI e AR AL i il K
V155 0 BH WA A A A ARk

TERF SR TS B/ BH IO A8 2K SCAH B FH N = I3 4 7 (R 52 0, DL K e ok s s %) 286 BH 50 /K
A7 TG A AR AL, %55 T8 FH 9 DX A f A PR 28 0% R e BT E 3 3

TERTHIRE SR Al I A SCHE Ao iT T3 25 50 24K (1957-2008 4F) K15 R FH AR I
AR, P — WSTR[ BH AR B AR R O R AR AL, - 1 4B 2004-2006 44 V1.5
PHSA AR B A AR T 9 5 2 I PR X A AR A R = ki 1 745 A XV LIVE R R sE i RE

1 B Ak

AR 7K SCEHE 2 1957-2008 AE1C T i 11 (181 1) S B BHIS F0mT 7K 22 H 135 19 H 9
SRR, DR T =K H UK FIE 7K 5 2004-2006 45 A A HE PE H i 4. DA
AR SR B AR R 2 B2 LA VTG 48 K SRy, I A T e T 7 B R i . oK
AR EAR LR EIRREE B O AR S 1 1957-2008 4F H oK s, H
PRI 74 0 0h 5 (B 1) % FEK B AR i Feng 250 T k& B85 B s il . SO
FIA“BESEJE R AIXS T 1957-2008 - MHE AR & o AHSCPE AT R B0 R H t-test ik

R VX 2808 T 08 14 1 D 428 ) Hou 252 e e 45 TR AR 4 Hu S50 09825 s, e T

33°4

30°

=
A KIS
o HIHLY

27°

— KiL
[ Kards
10|5° 10IB° 11l1° 11I4° 11I7°

1 AT AR i R o S 32 K St 43 A1 &

Fig. 1 Geographical distribution of precipitation and hydrological stations in the middle Yangtze River Basin
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Changes in Hydrological Interactions of the Yangtze River and
the Poyang Lake in China during 1957-2008
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(1. Nanjing Institute of Geography and Limnology, State Key Laboratory of Lake Science and Environment, CAS,
Nanjing 210008, China;
2. School of Natural Resources, and Department of Earth and Atmospheric Sciences, University of Nebraska-Lincoln,
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Abstract: Interaction of the Yangtze River and the Poyang Lake strongly affects the Poyang
Lake water resources and flood and drought potentials in the lake basin. This interaction and its
variation are examined in this study for the period 1957-2008. In addition, changes in the
relationship between the Yangtze River and Poyang Lake after the operation of the Three-Gorge
Dam (TGD) are evaluated using the TGD operation data available for 2004-2006. Major
findings are shown as follows. 1) At interannual to decadal timescales the variation in the
Poyang Lake water level is primarily determined by fluctuations of the climate and the inflow
from the five major tributaries in the lake basin. By influencing the lake level these fluctuations
also affect the lake-river interaction. 2) At the seasonal timescale, the Poyang Lake has the
largest outflow to the Yangtze River and exerts a strong pressure on the mainstream during
April-June, when the lake receives annual peak inflow from its tributaries. The Yangtze River's
blocking and/or reversed flow to the Poyang Lake are the strongest during July-September. 3)
The operation of the TGD has changed little in terms of seasonal variations of these lake and
river forcings. In most of the seasons, the influence of the TGD has resulted in less than 10% of
the variation in the Yangtze River flow. However, by damming or releasing water, the TGD can
result in seasonal changes in the Yangtze River flow and river-lake interactions. These subtle
effects from the TGD operation are quantified and compared to the climate effect on the
river-lake interactions. These comparisons show enhancement in some seasons while weakening
in the other seasons of the climate effect on river-lake interactions and flood or drought potential
in the lake basin by the TGD operation.
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