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Study on ecological response and coordinated regulation of the hydrological system in the middle reaches
of the Yangtze River to the operation of the Three Gorges Reservoir
GUO Rongxin', ZHOU Liang', LIU Yi*, YANG Ye'
(1. Changjiang Engineering Supervision and Consultation Co., Ltd. (Hubei) , Wuhan 430000, Hubei, China;
2. Hubei Provincial Water Conservancy Project Resettlement Affairs Center, Wuhan 430000, Hubei, China)

Abstract; The Three Gorges Dam’ s operation has profoundly influenced hydrological conditions in the middle Yangtze River
basin. Using data from extreme droughts spanning 2010—2020 and 2022, precipitation, temperature, water level trends, and
drought responses was studied through SPI ( Seasonal Precipitation Index) analysis and regression method. Key findings include ;
(1) Precipitation showed marginal increases during 2010—2020 with stable temperatures, while the Lishui River 16.5~17.5 °C
experienced water level 23. 5~26. 8 m fluctuations. (2) SPI values ranged between —0.5 to 1.0, indicating normal conditions
(55%) and mild drought (30%), with annual patterns showing initial aridity followed by recovery. (3) Water levels
demonstrated positive correlations with precipitation and runoff but negative correlations with temperature. (4) June 2022 saw a

sudden drop from 27.3 m to 28. 3 m, followed by moderate to severe drought from January to June. Notably, April, May, and

KR EA: 2025-07-22
EE®IAY: R (1983—), F, MR TREIB, Mit, 3% oK A TR Y 5T 9 55 Bl iA . XU Tl 5 48 B 58, E-mail: guo. 1x@ crh-
de. com. en

BEMEE: A RO099—), B, SETRIG, fid, TENFORESITRNER, KERBHNG SR ERAIT, E-mail: 416703735@ qq. com

Water Resources and Hydropower Engineering Vol.56 No.S2 77



WERE, F// LRI RGN ZIKERE R ESI N & B EEERR

July water levels showed significant SPI correlation, reflecting summer drought characteristics. The research provides critical

insights for agricultural disaster prevention and integrated Three Gorges-lake basin management strategies.
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