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Analysis of Water and Sediment Transport Patterns and Prediction in the Northern Shaanxi
Mining Area Section of the Yellow River Basin

Wei Jing

Institute of Architecture and Civil Engineering , Yulin University, China Shaanxi Yulin 719000

Abstract: An analysis of water-sediment variation was conducted in the Kuye River basin, a primary tributary of the Yellow
River. Utilizing hydro-meteorological data from 1960 to 2020, the study applied methods such as the Mann-Kendall trend
test, Pettitt test, and double mass curve to investigate trends, abrupt-change points, and driving factors. A coupled socio-
hydrological model was subsequently developed to project future conditions. The results indicate that: (1) Both the runoff
and sediment transport in the Kuye River Basin showed a highly significant decreasing trend, with significant abrupt changes
occurring in 1979 (corresponding to large-scale soil and water conservation measures) and 1996 (corresponding to large-scale
coal mining). Following these changes, the reduction rates reached 61.56% and 94.87%, respectively. (2) Attribution analysis
reveals that while both climate change (precipitation) and human activities contributed to the reduction in water and sediment,
human activities were the dominant factor. Their contribution increased significantly in the later period, exceeding 105% at its
peak. (3) Model predictions suggest that maintaining the current development would lead to persistently low levels of water
and sediment in the future. In contrast, implementing a sustainable development (including water conservation, industrial
transformation, etc.) would help increase runoff and stabilize sediment transport. This study provides a scientific basis for
water resource management and ecological protection in the Kuye River Basin.
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