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Analysis of runoff evolution in Fuchunjiang Reservoir Basin and its quantitative attribution

SI Wei' , HUANG Siqi', WANG Peixia’, ZHANG Yongkang' , ZHANG Jian’
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. Hydrological Station of Changshan County, Quzhou 324200, China;
3. Zhejiang Design Institute of Water Conservancy & Hydro-Electric Power Co. , Lid. , Hangzhou 310002, China)

Abstract: To clarify the main driving factors of runoff evolution in the Fuchunjiang Reservoir Basin, the trend and mutation of annual
runoff depth, precipitation, and potential evapotranspiration from 1970 to 2022 in the basin were analyzed. The contributions of
precipitation, potential evapotranspiration, and underlying surface conditions to runoff evolution were quantified by using the Budyko
hypothesis attribution method. The results indicate that both precipitation and runoff depth exhibit a non-significant upward trend, while
potential evapotranspiration shows a significant increase. The mutation year for runoff depth is identified as 2012. Increased runoff
depth is mainly induced by rising precipitation and changing underlying surface parameters caused by the expansion of impermeable
area and the reduction of forest land area, with contribution rates of 51. 61% and 52. 55%, respectively. The reduction in runoff depth
is caused by the increase in potential evapotranspiration, with a contribution rate of 4. 16%.

Key words: runoff change; Budyko hypothesis attribution method; quantitative attribution analysis; Fuchunjiang Reservoir Basin
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Fig.2 Interannual variation curves of hydro-meteorological elements in Fuchunjiang Reservoir Basin
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Table 2 Hydro-meteorological elements and elastic coefficients in the Fuchunjiang Reservoir Basin at different periods

A At B R/mm P/mm  ETy/mm R/P ET,/P a, £p eur, e,
SEH Y 1970—2022 4E 907.63  1613.54 1121.34 0.56 0. 69 1.11 1.47 -0.47 -0.47
e 1970—2012 4F 871.22  1603.19 1117.51 0.54 0.70 1.19 1.51 -0.51 -0.48
LA 2013—2022 4F 1067.83  1720.34 1138.15 0.62 0. 66 0.93 1.36 -0.36 -0.44
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Table 3 Area and proportion of land use types in Fuchunjiang Reservoir basin at different periods

- FEMED (1992 4F) RAAE (2012 4F) AR (2022 4F)
A/ km? it/ % T AL/ km? ke % A/ km? i /%
PR 15229. 40 71.099 15270. 56 71.291 14755.73 68. 888
HEAR 1.04 0. 005 0.31 0.001 0.30 0.001
Hiih 5.21 0.024 1.91 0. 009 0.98 0. 005
A H 5513. 14 25.738 4672.59 21.814 4925.17 22.993
AKX, 398. 69 1. 861 1115.28 5.207 1423. 87 6. 647
TR 272.55 1.272 359.37 1.678 313.97 1. 466
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