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Abstract

To reveal the characteristics of runoff variation and improve the accuracy of hydrological simulation in
Hubei Province, this study established a “screening-verification-quantification” analytical framework in-
tegrating Random Forest and Multiple Linear Regression. The analysis was based on data from 2001 to
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2023, taking 210 “county-nested fourth-level watersheds” as basic units. The results indicate that precipita-
tion (P), potential evapotranspiration (Ew), and the Normalized Difference Vegetation Index (NDVI) are
the three core factors driving runoff variation. Among them, precipitation is the primary dominant factor,
with a contribution exceeding 60%; potential evapotranspiration shows a significant negative effect, con-
tributing 25%~30%; and the impact of NDVI exhibits notable regional heterogeneity. The spatial contri-
bution distribution of each factor follows distinct patterns: the contribution of precipitation decreases
from southeast to northwest, and the influence of NDVI decreases from south to north, while the impact of
evapotranspiration increases from west to east. The adaptability of models with different factor combina-
tions varies across spatial and temporal scales. Accordingly, this study proposes differentiated runoff
modeling strategies for five types of regions, aiming to provide a scientific basis for precise regional water
resources management and simulation forecasting.
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