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Abstract: Through complex dynamic water exchanges, Lake Poyang and the Yangtze River constitute the Yangtze—Lake Poyang
Flood and Low Flow Regulation System, which plays a crucial role in flood and drought prevention in the middle and lower Yangtze

region. Using long-term hydrological data and remote sensing interpretations, this study clarifies the water regulation and storage
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processes of Lake Poyang in response to inflows from the Yangtze River mainstream and the Five Rivers. By incorporating the
operational phases of the Three Gorges Reservoir (TGR), we identify changes in the lake’s flood and low-flow regulation capacity,
along with influencing factors, before and after the TGR’s operation. The main findings are as follows: (1) During the dry season
(December to April of the following year) and the discharge season (May to early June), the daily regulation volume of Lake Poyang
is mostly positive, increasing stored water; during the flood season (mid-June to early September) and the impoundment season (mid-
September to November), the opposite occurs, while annual total water inflow and outflow remain largely balanced. The daily
regulation volume shows a significant positive correlation with flow from the Yangtze mainstream and incoming water from the Five
Rivers; (2) After the Three Gorges Reservoir began operation, the daily regulation volume changed: positive values increased in the
discharge season, the shift from positive to negative occurred earlier in the flood season, and negative values intensified late in the
flood season. Consequently, the lake’s water storage decreased by approximately 1.41 billion m* by mid-June (pre-flood season) and
by roughly 8.55 billion m? by late June (end of flood season). These changes resulted from Lake Poyang’s enhanced discharge capacity,
increased mainstream and tributary flow during the discharge season, and faster recession during the impoundment season; (3) Affected
by hydrological processes and storage—discharge adjustments, Lake Poyang’s water storage function weakened in the late flood and
discharge seasons. Notable “drawdown” and “rapid flood—drought transition” phenomena led to frequent extreme low water levels and
prolonged droughts. Conversely, lower water storage increased Lake Poyang’s available capacity during the discharge season,
enhancing its regulation of floods from the Five Rivers. By contrast, the lake’s smaller pre-flood storage capacity weakened its
regulatory effects on Yangtze River floods, making it inadequate for extreme events. Additionally, the lake’s capacity to supplement
the Yangtze’s flow declined at the end of the flood season and impoundment season, but remained stable during the dry season. These
findings enhance our understanding of Lake Poyang’s regulatory mechanisms and support effective management of the river—lake
system.
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JEYT B AT B 1 B O R R Th g, TR W L iekK, S BT K,
0 T Ve - 2 L e AR I TR] O30 Al B0 ] YR TR AN K, R EK AL R RRHAS, 4ERRIE R A E
(61, X AR R AL, R 00 RV H B R LB VLI R K, SRR VLI OC R AT
) A A )

YERE R FH R, BRI AT A B 350 12 m?® Bk &7, ZARRL A= IRB M EAR 1.6 1%,
TR B A 2.1 £, H 5KVl & 42 B R ZU K R Ag 4, R R K V0 -2 BH WA WA Ak T 32 R
4, ERITH RHK SRR ER A R G AL, B A sh I UL R AR s SAFANE, SR =ik
IKEERIIE AT, YL RGEMI/K SCIE B I R 51015 R 3 % AR B UR 4 -1, VLW R Gl Rt /K 5 HE A
I A B VR R A 161214, P %) B 35 H BB PES TR B B D AN B o« H AT A0 A, 903 25 AR 52 1 3 9
HEA I AR v MR R U1, 20 2l 50~90 FEARSZ B ARIAFURI A 9 I B, I RH AT A B Lk 80 12
m®, SECHUKIEE RS REAC, WX P K XS SR8 n0e, SR, TSR SR, KR E R VLM%
R WS E . HOKIIRE. B F 23 U0, B PHWIM IR 68 1 59 KA 2 535 IEADE, )
FUKALERAE, BB FHT I R/ o WhAT RS CHB), ARG 4R 51 /KA T B B0 N YT K IE 7K 73
FEBEIN, 3 5 SO0 B T ML A ST B . YD TR 4228 S R BLA200, [k K ALAh, B RH R B B8 ik
ZNBRBAKIT TR &SN, ZBoKEZTERK WG SERE IR, LR aRss
TR S BB e KA AR, WK G R R b . B b, BT RFER BT R R K
7 1 B A7 A 22 S 21230, R R AR IR BRI 5%, 0 BH I LE YRS 35 7K 3 5 A 2K B0 1 1 4 B8 0 B AR 1L
FEAE AR AR ]

NRAEHIA TR, BT AR EBUKA A E BRI E T 2R aEhdatr. & RABEIZ%E
(1420 2415 P30 1 17 B /K I E N BE M . ONWB/K R 22 R IE S SRR, 2 7 I AN /K & A K A7 5
bRy REEAEEEPONAEE R SRR BEERANBAEEG X, 5INTEERER &
SRS I E A KRR, D TR R N R E K AL E R & R S15RE5. SR, iR dEds
ZANE BT A AR K T, A LA T S M AR B AN KSR BRI A% Th g . T8 /D BEERR012% 50K Il
IKBLAEARY T R F AR B B B, R4S A BEA B 70 (MK AL-191 25 1 28, F A s IRl BH 91 4 9 i 2 66 0
AT FE . SR, R BB ARE A 2 B RIEA — ELUER A BR, 1277 V270 R 80 221 i 360 B 9 R 428 RURE
B ILE P

RG-S ZWoKFEZBATRIE (1993~2002 4EF1 2013~2022 4E) K IT-FFBH 8 2 45 19K 5 71 7K SO Al
WERGGTOR, R T RIEMEME . HKIIEEMIR IR, (FEKE) w, GAEKE), WaT

FT - PH 85 T OC AR R 8, 7R BELFEA b RGBT = koK FRIZ AT I J5 AS (7)1 25 B Bl B vt Al e 25 e



AR R IREN BRI 3R, F 70RO FT =R & i R AL YDA K SO R S B ALE R, DUARITF
TR A R PSR 5 R B SR SR 2 SO

1. BIEBRN R

1.1 #5RXE#R

AIF 7 X 38 P R I B RN 280 I 8 3] X B 3 o 4L i, P RV TR B R LK S, i VBT
AKArsE CE 1D, SEBORHM AR IFE B, A2 (8l K RN 2 25 o P BH W X B for F AT b Nl i, B ik
AR R AR B4, B KA R KR A AT IA 3000 km?2, R K BTS2 1000 km?2(7-261, 5K
WA B, BRI E BGOSR R B W27, BEBHW AR NS . i BV BRI
16 7K &5 Ti30] e 8 SH AT O] L SRR AR S kK, 2 E R M IC N (D KT #5484t 2003~2022
FEFS A A KT TAE Y Ik K . VDR A 1498 12 m3 1 984 T t, £ KT T K il 4F AR B M
RN 17.1%F 7.6%!281,
1.2 fARHEE

BB 10 N B AN s GV, ZRRIESS (P, MRk (S0, sl (i), JEik
Grah (BRI, dLEEYE (B AR TS IRuE () 7 Sl VT U0 SR I RN 28 BH A HH A 2K It b it
IR SC S R T 7K ST b ) o 91X 2 7 A5 06 1 3 S I 280 B A N YT KB X K A e s, #RE . . B
1R L DY 35t 0] J5z Pk 80 81 ¥ 90 701X 3 1) K B2 BB A o Ay S it = gl /K 26 3 4 o) 280 B 9890 O 5 i O e, 1B Y
P 40 2R B AR AT X BR A0 M« ZK RSB AT AT IR v 1 1993~2002 4E 5iZ 47 J5 1L ¢ Rfa T Fa 58 I8 31 2013~2022
Fo LRBHER KT TRELFARBHNZETHREREZFAL 10%, HIE SR REUK S A KIS H
f, BB RIHARR MR AT LGt o B0 FH I M B T 25 1998 4 & 2011 SEFHENR, FIRETREEH
248 AN AL B, BE R B SRS VT KB SRR . RIS BB S 0 KUK .
Rk CAE KK KA B, T SO XK AR AL 7 o S RRS AR IR B . s T A B DL R Kk Ak
B0 B8 Je )5 15 2 22T D S VAR A SR ATF 70 o AF F0 T Bk B4 B I s i Rl 255 B LR 1 AR 1

a) R REAR <) BN ARS
nxee L L BRBALKin

Bl
b kX

— KRS  GE
BRAR: 201145 fAY

P 1 AT -8 BT SV 2R et P R ] 5 T

Fig.1 Sketch map of Yangtze-Poyang System (study area) showing the location and morphology
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Table 1 Data set of field observations and other specific information
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Fig.2 Calculation procedures and result validation of water storage capacity in Lake Poyang
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Fig.3 Annual mean ten-day discharge process of the Yangtze River-Lake Poyang system in pre- and post- TGR operation
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Fig.5Interannual variation and seasonal distribution characteristics of the daily regulated volume of the Lake Poyang
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Fig.6Variations in frequency distribution of daily regulated volume of the Lake Poyang in pre- and post- TGR operation
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Fig.8 Temporal variations in water storage capacity of the Lake Poyang in pre- and post- TGR operation
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