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Abstract ;[ Objective | The aims of this study are to reveal the response patterns of water and sand to key envi-
ronmental factors, and to provide a theoretical basis for promoting integrated soil and water conservation
management in the Yellow River basin. [ Methods | Based on the theory of runoff erosion power, the Random
Forest method and the daily measured runoff and sediment data in the Qingshui River basin, we analyzed the
sediment transport characteristics and key driving factors during flooding events. [ Results] The flooding and
sand transport in the basins showed significant spatial variation, with differences in the main parameters
affecting the flooding and sand transport processes in different sub-basins. The results of the random forest
showed that the main influencing factors were runoff depth, flood ephemeris and peak flow in areas where
small floods were frequent, and runoff depth, peak flow and mean flow in areas where medium floods were
frequent, respectively. The introduction of composite indicators for runoff processes in the explanatory
variables of erosion and sand production could better represent the influence of natural precipitation and basin

substrate properties on erosion and sand production during sub-floods, and the accuracy of the fit was higher
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than that of the traditional runoff-sand transport relationship. [ Conclusion ] Runoff erosion power is more

appropriate for describing sub-flood-scale water-sediment relationships than traditional single runoff parame-

ters such as runoff depth, mean flow or peak flood flow.

Keywords: sediment load; flooding event; sediment rating curve; runoff erosion power; Qingshui River
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Fig. 1 Location of Qingshui River Basin
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Fig. 3 Spatial characteristics of runoff and sediment transport during flood events in Qingshui River Basin
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Fig. 6 Event-based SSC-Q,, sediment relationships of two sub-basins in Qingshui River Basin
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