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Study on optimized regulation strategies of water surface ratio in typical small hilly watersheds of Changsha
County//He Qilin'*, She Dongli"*, Chen Weilian’, Zhang Peng'( 1. College of Soil and Water Conservation, Hohai
University; 2. College of Agricultural Science and Engineering, Hohat University; 3. Jiangsu Shanshui Environmental
Construction Group Co. , Lid. )

Abstract: To accurately identify differentiated regulation pathways linking current water surface ratio and multi-functional
demands in hilly county regions, this study takes Changsha County as the research area and selects 56 typical small hilly
watersheds as spatial analysis units. Based on remote sensing interpretation and functional target formulation, it
systematically evaluates the matching relationship between existing water surface ratios and the demand for drought
resistance, flood control and environmental functions at watershed scale. Three management scenarios; flood control-
ecology priority, status quo maintenance priority, and comprehensive balance, are constructed to clarify optimal allocation
targets of water surface ratio and their spatial differentiation characteristics. The results reveal that current water surface
ratio of small watersheds in study area ranges from 0. 70% to 12. 38%, with an average value of (4. 90+2. 36)%.
Spatially, the ratio is generally high in southern and partial central areas, while low in northern and northwestern regions.
The compliance rate of water surface ratio for drought resistance reaches as high as 98%, whereas merely 7% of small
watersheds nearly meet the flood control standard ( with a gap less than or equal to 2%). The compliance rate for
environmental functions stands at 27%, and an additional 41% are close to meeting the standard, indicating mismatches
between the existing water surface ratio and functional demands across individual small watersheds. Three management
scenarios share generally consistent spatial patterns yet differ markedly in target water surface ratios. Flood control-ecology
priority scenario boasts the highest average ratio (6.31%), followed by comprehensive balance scenario (5.14%), and
status quo maintenance priority scenario records the lowest average value (4.91%).

Key words: small hilly watershed; water surface ratio; multi-objective optimization; spatial regulation; Changsha County
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Fig.3 Spatial distribution of optimal water surface ratio under different management scenarios in small watersheds
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Fig.4 Correlation coefficients between calculation parameters of water surface ratio and water

surface ratios under different management scenarios
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