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Runoff Simulation and Its Response to Extreme Precnpltatlon in the Yangtze vaer
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Abstract Studies g runoff are crucial for the scientific a]locatlon, uuhzallon and development of watef re%oufes and can p‘r0v1de an important basis for the prewnhon and
controlof flood and drought dlSdbtel“ as well as water envnojnmental poll o0 management. Affected by gobal warmmg, the frequency and intensity of extreme climatéevents,
pamug,irlv extreme preupl!dtlon have significantly changed in recent Vears which/can directly or indirectly impact ‘Tunoff changes. In this study, we used the SWAT model
to simulate e spatiotemporal variafions in runoff in the Yanglze Rne;‘.-Basm..from 1965' 10 2019 and analyzed the response of runoff to precipitation under extreme conditions.
The resulis showed that the ¢hanges in total runoff in the Yangtze River Basi#Were not significantly different from 1965 to 2019. The total runoff and the mid-lower runoff in
the basin experienced four stages of “dry-wet-dry-wet. ” Simulations revealed that under the 50-year extreme precipitation event, the increase in daily average runoff was
6200%,21%, and 15% for the typical sub-basins of the upper, middle, and lower reaches of the Yangtze River, respectively. Additionally, the increase in monthly and
annual average runoff was 355%, 5%, and 1.3% and 78%, 1%, and 0. 24%, for upper, middle, and lower reaches of the Yangtze River, respectively. Moreover, under the
100-year extreme precipitation, the average daily runoff increasing rates were 8 000%, 25%, and 17% for upper, middle, and lower reaches of the Yangtze River,
respectively, compared to the monthly increase of 437%, 7%, and 1.5% and annual increase of 96%, 1.2%, and 0.28%, respectively. Our findings may improve the
understanding of hydrological responses to climate change and provide valuable inferences to decision-makers and water managers for better allocation and management of water
Tesources.

Key words: Yangtze River Basin; runoff; extreme precipitation; spatial and temporal variations; water resource management
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