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Tab. 1 Mann-Kendall trend test results of eco meteorological and hydrological elements

in the upper reaches of the Yellow River
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Tab. 2 Attribution analysis of vegetation changes in the Upper Yellow River Basin
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PR i ) 0.009 7 0.275 2 0.277 6 0.284 9 24.98 75.02
10 SET,+0.157 2(R2=0.86)
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Tab. 3 Hydrologic variables characteristic values in different periods in the Upper Yellow River
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Tab. 4 Attribution analysis of runoff change at toudaoguai hydrologic station
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Study on the characteristics and attribution of runoff
change in the upper Yellow River Basin

Ji Guangxing', Gao Huishan', Huang Junchang', Yang Xu®*, Zhang Yali'

(1. College of Resources and Environmental Sciences, Henan Agricultural University, Zhengzhou 450046, China;

2. Institute of Geographical Sciences, Henan Academy of Sciences, Zhengzhou 450052, China)

Abstract: Based on the monthly runoff data of Toudaoguai hydrological station from 1982 to 2015, the cumulative a-
nomaly method was used to identify the mutation year of runoff, and the intra-annual variation law of ecological hydro-meteoro-
logical elements in the upper reaches of Yellow River was analyzed. Next, the contribution rates of climate factors and human
activities to the vegetation change in the upper reaches of Yellow River were calculated with a multiple linear regression method.
Finally, the Budyko hypothesis was applied to calculate the contribution rates of climatic factors(including precipitation, poten-
tial evaporation, and subsequent vegetation changes) and vegetation changes caused by human activities on the runoff in the
Tangnaihai hydrometric station. The results showed that: (1) The annual runoff of Toudaoguai hydrological station has an obvi-
ous decreasing trend. and its intra-annual distribution is more uniform; (2)Precipitation. potential evaporation and NDVI(Nor-
malized Difference Vegetation Index)all showed an increasing trend; (3) Human factors played a major role in the growth of
vegetation coverage in the upper reaches of the Yellow River, with a contribution rate of 75.02% ; (4) The contribution rates of
climatic factors Cincluding precipitation, potential evaporation, and subsequent vegetation changes) and vegetation changes

caused by human activities to the runoff change at Tangnaihai Hydrological Station are 36.81% and 63.19% respectively.

Keywords: climate change; vegetation change; runoff variation; human activities; the upper reaches of Yellow River
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