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Abstract: [ Objective | The aims of this study are to investigate the spatial and temporal changes of runoff and
sediment load in the Kuye River Basin, to quantify the contribution of climate change and human activities to
variation of runoff and sediment load, and to provide scientific basis for the rational use of water resources
and the optimal allocation of soil and water conservation measures in the Kuye River Basin. [ Methods ] Based
on the runoff, sediment load and rainfall data of Xinmiao, Wangdaohengta, Shenmu and Wenjiachuan
hydrological stations in Kuye River Basin from 1960 to 2020, the spatial and temporal variation
characteristics of runoff and sediment load were analyzed by the linear trend method, Mann-Kendall trend

test and Pettitt mutation test, and the double mass curve was used to quantitatively analyze the contribution
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rate of climate change and human activities to runoff and sediment load variation in different periods.
[Results] Annual runoff and sediment load in the Kuye River Basin showed a significant decreasing trend
from 1960 to 2020 (p <<0.01). The runoff reduction rates of Xinmiao, Wangdaohengta, Shenmu and
Wenjiachuan hydrological stations were 2.4 million m*/a, 3.4 million m*/a, 8.1 million m®/a, 10.6 million
m®/a, the reduction rates of sediment load were 0.438 million t/a, 0.693 million t/a, 1.603 million t/a and
2.721 million t/a, respectively. The annual runoff and sediment load of each hydrological station changed
abruptly both in 1979 and 1996, so the runoff and sediment load sequences could be divided into the reference
period (1960—1979, P,) and the change period (1980—1996, P,;1997—2020, P;). During the study period,
the average annual runoff depth and sediment load modulus of different sub-basins showed a decreasing
trend, but there were differences in space. [ Conclusion | The increasing human activities (water conservancy
and soil conservation measures, coal mining, etc.) are the dominant factors on variation of runoff and
sediment load in the Kuye River Basin. Compared with the base period, the runoff and sediment load of each
hydrological station decreased in both P, and P, periods, and reduction was more intense in P, period. In the

P, and P, periods, the contribution of human activities to the reduction of runoff sediment transport was

higher than that of rainfall changes.

Keywords: runoff; sediment load; Kuye River Basin; spatial-temporal change; driving factors
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Table 1 Basic information of Kuye River Basin
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Fig. 1 Interannual variations of runoff in the Kuye River Basin from 1960—2020
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Fig. 6 Double mass curves of rainfall-runoff and rainfall-sediment load in the Kuye River Basin
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Table 3 Influence of rainfall and human activities on runoff in the Kuye River basin
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Table 4 Influence of rainfall and human activities on sediment load in the Kuye River basin
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