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Response of peak runoff to temporal and spatial heterogeneity of rainfall in urban watershed / YANG Yueying'
ZHU Zhihua'*, CAI Yanpeng', YANG Zhifeng'”* (1. Institute of Environmental and Ecological Engineering, Guangdong
University of Technology, Guangzhou 510006, China; 2. Southern Marine Science and Engineering Guangdong Laboratory
(Guangzhou) , Guangzhou 511458, China)

Abstract: Based on rainfall products with high temporal and spatial resolution, the RainyDay rainstorm generator was used
to generate design rainfall with different temporal and spatial distribution scenarios and rainfall duration. The response law
of peak runoff to rainfall temporal and spatial heterogeneity was simulated and analyzed through the distributed hydrological
model GSSHA, combined with the covariance analysis method and the constructed rainfall temporal and spatial
heterogeneity index system,and the effects of different spatio-temporal heterogeneity indexes of rainfall on peak runoff were
studied quantitatively. The results show that the coupling of short time series (2008-2016) grid rainfall data and RainyDay
rainstorm generator can generale watershed design rainfall which is similar to the temporal and spatial distribution of actual
rainfall. The temporal and spatial heterogeneity of rainfall has a significant impact on the peak runoff, which is greater than
that of rainfall duration and rainfall. Rainfall peak coefficient, rainfall concentration and 1h maximum precipitation have a
great impact on the peak runoff. The impact of rainfall peak coefficient decreases with the increase of rainfall duration or
rainfall return period, while rainfall concentration is the opposite.
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Fig.1 Elevation and land use of Shima River Basin
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Table 1 Model calibration and verification results of 4 typical rainfall events in 2009

K Bt i 7] B SRR KA /mm SRR/ (m® s Kk Ngg TR (B w22 2R %
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BHE2  2009-06-25—2009-06-30 69. 27 165. 1 0.63 0.79 8.39
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Fig.2 Comparison of measured and simulated results of 4 typical rainfall events in 2009
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Table 2 Calibration results of parameters of different soil type in runoff model
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(em-h™h) cm (m® *m™3) (em - em™) (m? +m™3) (m* +m™3) (m* +m™3) B/ %
TP+ 0.2180 11.01 0.412 0.378 0. 041 0.207 0. 095 41
G+ 0.0298 21.85 0.330 0.319 0. 068 0.255 0. 148 33
M R L 0.0207 27.30 0. 432 0.177 0. 040 0. 366 0.208 43
WA+ 0.0100 23.90 0.321 0.223 0. 109 0.339 0.239 32
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