J. Lake Sci.(#H#1%), 2026, 38(2):000-000
DOI 10.18307/2026.0241
©2026 by Journal of Lake Sciences

ZIkoK BRI E S iRk Xt 2020 S AR ERBRAAAR it/ Ak 7K 1B B9 72

FIRN L3 e B2, BAERY, BRORA?, RRWARS, R, Tmeh? 5ER 2
(LR HUE B TR R AL 222 0, B R 211800)

(2P E R B R R R S A AT, IS IR e A A i R, M 211135)

G ERFAG R E R R bE, M 211135)

(4:TLVHERBHWI E XK H AR R X EBR, FE 330038)

(LA KL, F6 E 330002)

B OE: 2RI SRR T 2 R R A3 FIVE A, 304 A SRR ikl SRR, 2020-2024 4RI ELE R 2R,
IS A E PRI . AW ALEAIEH LSTM ML R2% 5 MIKE21 7K 2 B 200 4 e 5 T Szl i 46 1F . 6 =0k e 5 1%
WAETEREROK SRR, ST T SWOKEE SREORAKIT 2020 4 LUK & £ G B R . 4553
BoR: (1D ZWoKEEE e R b T BB MR AL R AR IR KR 5 SR B IR TR = 3L S
BRI . (2) =K RS REHBIE K IKA EER R, FEHRUEK TR 0.09~038m (HMHARLEEY
WA 58% ~ 81%) » MFIHAR KRR A KA FEARHI LR (FEfE 0.13 ~ 1.12 m, TTERZEIL 35% ~ 100%) . (3D HRmt/K
AT, oK FE R E R0 T Rl B BB ANIIX KA T B IX AT 5 KA B 1.32 ~ 1.38 m, JKOLPAIE bR RS Akififbk
AT, Pk 32 B 0 3 a0 A0 g I NI I, SBUKEL T 0~3.96 m, IR AIE> 516.03 km?. BFF BT N
REHEL BB PR AR K SCF AR S D F Ak KA VA% S s B 42 T IX 480K ST 5 32 R ) SRRl 2 A4

A SR WORAK: BmIRKS KBS KT IZ M4 R

Impacts of Three Gorges Reservoir regulation and basin Inflow on extreme flood-drought
events in Lake Poyang since 2020

Nie Minchuan'->3, Yao Jing?, Gong Leigiang*, Cai Yongjiu?, Xiong Lili’, Liang Hanwei'!, Wang Xiaolong? & Tan
Zhigiang?'

(1: School of Geographical Sciences, Nanjing University of Information Science and Technology, Nanjing 211800, P.R.China)
(2: Key Laboratory of Lake and Watershed Science for Water Security, Nanjing Institute of Geography and Limnology, Chinese
Academy of Sciences, Nanjing 211135, P.R.China)

(3: University of Chinese Academy of Sciences, Nanjing, Nanjing 211135, PR.China)

(4: Jiangxi Poyang Lake National Nature Reserve Authority, Nanchang, 330038, P.R.China)

(5: Jiangxi Hydrological Monitoring Center, Nanchang 330002, P.R.China)

Abstract: Under the combined influences of inflow from the Yangtze River and the five in-lake rivers basin, Lake Poyang has

experienced frequent extreme flood-drought events in recent years. Rapid transitions between floods and droughts from 2020
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to 2024 have heightened uncertainty in its hydrological regimes. This study integrated an LSTM neural network with the
MIKE21 hydrodynamic model to simulate three scenarios: measured boundary conditions, scenarios excluding the regulation
of the Three Gorges Reservoir (TGR), and scenarios with average annual basin inflow. These were used to compare and analyze
the impacts of TGR regulation and basin inflow on extreme flood and drought events in Lake Poyang since 2020. The results
indicate that: (1) TGR regulation moderately mitigated flood risk in Lake Poyang, whereas reduced basin inflow resulted in
lower water levels. The combined effect of these factors exacerbated autumn drought conditions. (2) Under combined
influences, TGR regulation was the dominant factor controlling water levels during the flood season, reducing extreme flood
levels by 0.09-0.38 m (accounting for 58%—81% of the total combined effect), while reduced basin inflow was the primary
driver of water level decline during the dry season (a decrease of 0.13—1.12 m, contributing 35%—-100%). (3) During extreme
floods, TGR regulation affected the entire lake, lowering water levels by up to 1.32—-1.38 m, with effects diminishing from
north to south. During extreme droughts, reduced basin inflow mainly influenced the main channel and the southern inflow
zone of the Fuhe River, reducing water levels by 0-3.96 m and decreasing the water surface area by 516.03 km?. These findings
provide scientific support for accurately identifying dominant factors in extreme hydrological events, optimizing water level
regulation strategies, and improving regional hydrological risk management in Lake Poyang.

Keywords: Three Gorges Reservoir; Basin Inflow; extreme flood-drought events; hydrodynamic simulation; Long-short-term-

memory network; Lake Poyang
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Fig.1 Geographical location of Lake Poyang and its catchment (a) and the related river system distribution (b—c)
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Fig.3 Temporal variation of the Three Gorges Reservoir inflow—outflow difference and the observed discharge at Hankou
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Fig.6 Impact components of the Three Gorges Reservoir Regulation and Basin Inflow on Lake Poyang water levels under the rising,
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flood, receding, and dry hydrological rhythms
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Tab.3 Statistical analysis of the average water level changes in different hydrological stages of 2020 and 2022-2024 due to Three
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Fig.7 Impact range of Three Gorges Reservoir Regulation on extreme floods in Lake Poyang
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Fig.8 Impact range of Basin Inflow on extreme low water levels in Lake Poyang
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