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Abstract

The value of the runoff coefficient is directly related to the reliability and scientific validity of hydrological
calculations in ungauged regions, and determining this parameter remains a challenging issue for hydrolo-
gists. This study took 210 basic units formed by the spatial overlay of county-level administrative divisions
and water resources level-4 sub-zones in Hubei Province as the research objects, and collected hydrological,
meteorological, and underlying surface data of Hubei Province from 2001 to 2023. The Mann-Kendall trend
test was employed to analyze the spatio-temporal variation characteristics of the runoff coefficient in Hubei
Province, and the random forest algorithm was used to identify its dominant influencing factors, and a re-
gionalized prediction model of the runoff coefficient was constructed via multiple linear stepwise regression,
enabling quantitative estimation of the runoff coefficient for all research units across the province. The re-
sults indicate that: 1) In terms of temporal variation, the runoff coefficient in most areas exhibited no signif-
icant trend during 2001 to 2023, with only part areas such as Dongbao District in Jingmen and Guangshui in
Suizhou showing a significant decreasing trend, while southeastern regions such as Daye in Huangshi and
Luotian in Huanggang showed a significant increasing trend, with fluctuations becoming more pronounced
after 2010. 2) In terms of spatial distribution, the runoff coefficient generally presented a pattern of being
higher in the south and lower in the north, with the multi-year average runoff coefficient exceeding 0.54 in
southwestern and southeastern Hubeli, but only ranging from 0.24 to 0.31 in the northern Hubei upland,
which is basically consistent with the runoff generation pattern of humid regions. 3) Precipitation, potential
evapotranspiration, and the normalized difference vegetation index (NDVI) were the dominant controlling
factors of the runoff coefficient in Hubei Province, with precipitation serving as the core influencing factor in
all regions. The mountainous areas of western Hubei were additionally constrained by evapotranspiration,
while the Wuhan metropolitan area with a higher level of urbanization was significantly affected by NDVI.
Factors such as slope and soil texture exhibited relatively low explanatory power for the annual-scale runoff
coefficient. 4) The regionalized multiple linear regression model yielded an average relative error of 12.7%
in simulating the runoff coefficient across all research units in the province, with the best accuracy in the
western Hubei ecological area (average error of 8.3%) and relatively lower accuracy in the northern Hubei
agricultural area (average error of 19.7%). Overall, the model can meet the application requirements of hy-
drological engineering. This study can provide scientific support for hydrological design and water resources
management in ungauged basins in Hubei Province.
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