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Runoff evolution characteristics of a typical station in Shayinghe River basin and attribution analysis
WANG Hao jie', ZUO Qrting" 2, LUO Zeng Liang'
(1. School of Water Conservancy & Environment, Zhengzhou University, Zheng zhou 450001, China;
2. Center for Water Science Research, Zhengzhou University , Zhengzhou 450001, China)
Abstract: The study on the characteristics of runoff evolution can provide a scientific basis for the development of water re
sources plans and establishment of hydrological response mechanisms. In this study, the runoff evolution characteristics of Fuy
ang station were analyzed using M- K test and wavelet analysis based on the discharge data of Fuyang hydrometric station from
1956 to 2011, and the main factors influencing the runoff changes were analyzed from the perspective of climate change and huwr
man activities. T he results show ed that the runoff of Fuyang station of Shayinghe River decreased but the decreasing trend was
not significant, not reaching the 95% significance level. An abrupt change occurred around 1966. There was a 13 year periodic
variation and a 26 year periodic variation of the runoff, and the periodic evolution process was affected by human activities sig
nificantly. As for the driving fact ors, the contribution rate of human activities to runoff changes was more than 65% . The impact
of climate change on runoff changes was relatively weak, and tended to turn from negative to positive.
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Fig. 1 Longterm trend of runoff at Fuyang station
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Fig.2 Abrupt cfangc point of runoff at Fuyang station
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Fig.3 Distribution of the real part of wavelet transform coefficient
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Fig.4 Wavelet transform variance
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Fig.5 Distribution of modulus square of wavelet

transform coefficient
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Fig. 6 Long term trend of precipitation at Fuyang station
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Fig.7 Long term trend of potential
evapotranspiration at Fuyang station
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Fig. 8 Abrupt change point of potential

evapoltranspiration at Fuyang station
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Tab.1 Contribution of climate change and human activities to runoff variation at Fuyang station

G0 R/ mm P/mm Eo/ mm AR,/ mm AR./mm AR,/ mm n.(%) 0, (%)
1956 1965 204 1 904. 5 1106. 0

1966- 1975 110.6 840.2 1100. 7 - 93.4 -27.8 - 65.6 29.75 70. 25
1976- 1985 138.3 824.7 1048. 1 - 65.7 - 22.4 - 43.3 34.14 65. 86
1986- 1995 59.2 915.5 1030. 6 - 144.8 22.7 - 161.5 11.92 88. 08
1996- 2005 119.0 903.9 1045. 5 - 85.1 13.9 - 99.0 12.33 87.67
2006- 2011 116.8 867.2 1050. 1 - 87.2 - 3.8 - 83.5 4.30 95.70
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