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Abstract: Under the influence of global climate change, hydrological drought events in the Yangtze River have occurred frequently with an

W H I : 2024-11-26; f&MIHWY]: 2024-12-18

WIER : "EE K, M RUKFI R A G B g B TR, BT 5 10 SR A 5K SOK 355 Email: ggwang@nhri.cn

BEWH R SRR H (2022YFC3202301): 1 TARBEEWITE e BeACTHite g 5 E 4 iR B R ARG (3D 7 (2022-PP-04),
CRAT KA B IR K WUE R R AEXS HEWF 7 (1S2022XZ06), “HIEH N RKITHIKA B 5 2% ML ” (2023-HYZD-02)

AFIME: www.engineering.org.cn/ch/journal/sscae

157



KT Bl aisik S+ 2 2R R AR

increasing intensity, seriously threatening food security and economic development. This study uses the monthly water balance model
developed by the Research Center for Climate Change (i.e., the RCCC-WBM model) to analyze the historical evolution and future trends of
hydrological features in four hydrological stations (Zhimenda, Zhutuo, Cuntan, and Yichang) in the upper reaches of the Yangtze River and
the basins above. Meanwhile, hydrological drought events and their characteristics are identified based on the Standardized Runoff Index
(SRI). The results show that: (1) From 1961 to 2020, the runoffs of Zhutuo, Cuntan, and Yichang hydrological stations, along with the SRI
of the main stream area in the upper reaches of the Yangtze River and the sub-basins of the Minjiang, Tuojiang, Jialing, and Wujiang River,
exhibited a decreasing trend, indicating a slight drying trend, while the runoff of the Zhimenda hydrological station and the SRI of the Jinsha
River basin above it showed an increasing trend, suggesting no drought tendency. (2) From 2021 to 2090, the SRI of each hydrological
station and its upstream basins all showed an increasing trend, indicating that the upper reaches of the Yangtze River have no drought
tendency in the future; this may be closely related to the significant increase in projected precipitation and runoff. The frequency, occurrence
rate, duration, and intensity of hydrological droughts will be stronger in the near term and weaker in the long term. Given the increasingly
prominent extreme hydrological droughts in the upper reaches of the Yangtze River, drought prevention and disaster reduction becomes
urgent. It is recommended to improve the drought combating mechanism and system, strengthen infrastructure construction and emergency
management capabilities, promote the digital technology to build a smart drought-prevention and disaster-reduction system, and highlight

technological innovation to strengthen the scientific and technological support for drought prevention and mitigation.
Keywords: upper Yangtze River basin; hydrological drought; CMIP6; RCCC-WBM model; Standardized Runoff Index
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