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Uncertainty analysis of rainfall-runoff relationship in Zhengzhou City // ZHANG Jinping' > ,WANG Yuhao' (1. School
of Water Conservancy and Engineering , Zhengzhou University , Zhengzhou 450001, China; 2. State Key Laboratory of Severe
Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China; 3. Yellow River Institute for Ecological
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Abstract: In order to study the rainfall-runoff relationship under the changing environment in Zhengzhou City, using the
annual precipitation and runoff of Zhengzhou City from 1963 to 2012 as the basic data, the runoff catastrophe point was
determined by using the time catastrophe theory as the change point of rainfall-runoff relationship, and the rainfall-runoff
relationship on multiple time scales was studied by combining multi time scale wavelet analysis and set pair analysis. The
results show that the annual precipitation in Zhengzhou City has no obvious change trend, the annual runoff has a significant
mutation in 1985 and 2002, and the rainfall-runoff relationship is becoming more and more complex. The annual
precipitation in Zhengzhou City has a fluctuation period of quasi 2—4a, 5—7a, 6—11a, 23a and 32a, while the annual
runoff has a fluctuation period of quasi 2—4a, 4—9a, 8—I11a and 17a. The uncertainty relationship between rainfall and
runoff in Zhengzhou City is dominated by identity in short, medium and medium long periods and difference in long
periods, and the three time periods divided according to variation years basically accord with this law.

Key words: rainfall-runoff relationship; sliding ¢ test; wavelet analysis; set pair analysis; cumulative anomaly; wavelet

transform; Zhengzhou City
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Fig.1 Distribution of major rivers and sites in Zhengzhou City
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Table 1 Significant ¢ test of mutation point
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2002 17 11 -3.327 2.779
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Table 2 Classification criteria for precipitation

£33 Py Py Py Py
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Table 3 Classification criteria for runoff

%g& Rd] Rdz Rd} Rd4
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Table 4 Multi-time scale set pair analysis results

of rainfall-runoff in Zhengzhou City
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Table 5 Set pair analysis results of rainfall-runoff

in each period
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