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Experimental study on relationship among runoff coefficients of
different underlying surfaces ,rairfall intensity and duration

Wu Sheng' , Wang Zhirong? , Zhang Jiarfeng' , Xie Jiancang® , Wang Yamei®
(1. Ingtitute of Water Resources,Xi’ an University of Technology , Xi’ an 710048 ,China;
2. School of Environmental Science and Safety Engineering, Tianjin Ingtitute of Technology , Tianjin 300191, China)

Abstract The change of rundf coefficient in the time and space has become more and more complicated because of the
diversification of the underlying surface of a city. The experiments for 5 typical underlying surfaces were carried out,
that is, SBS,waterprodf brick,cement road surface,permeable brick and grassplot by the artificial rairfall simulation
system. The results show that the rundf coefficient is easier to reach a steady value for a poor irfiltrate suface. The
permeability of a permeable brick is close to a grassplot. Hyperbolic models had a higher precision to describe the rela-
tionship between rundf coefficient and single irfluence factor. The optimized simulation formulae o rairfall duration and
rundf coefficient with certain physical significance were obtained. The rairfall duration has a significant effect on runoff
coefficient and its correlation coefficient is as high as 92 % - 97 % except for a permeable brick. Under the same condi-
tion of rairfall , the order of rundff coefficient of three poor irfiltrate surfaces is waterprodf brick, SBS and cement road
suface in sequence. The proportion of low-lying detention and coherence water layer couldn’ t be neglected with a
small rairfall and the permeability couldn’ t be reflected by rundff coefficient. The irfiltration capacity of underlying sur-
face in a city will be improved with the increase o the proportion of permeable brick and grassplot expanded.
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Table 2 Optimum fitting equation between rainfall
duration and runcff coefficient 3
/ 0, .
(mm min) ; ,10 min
0.26 UW=1+(3.7U(t- 0.96 ' , 10
.03 LW=1+ (L9 (t- 0.53)) 0.94 min *
0.26 UY=1+(L82(t-2.6)) 0.95 ,
0.97 UY=1+(0.59 (t-0.93)) 0.96 2
BS 0.27 UW=1+(2.5 (t-1.97)) 0.97 Y=1 p-ow
BS 0.52 TWY=1+(1.06 (t-0.92) 0.92 W=0 pc(0,po)
BS 0.99 LWY=1+(1.54(t-0.53) 0.94 : Po 10 min
2.03 UP=2.53+(282.3 (t-1.92)) O0.66 ’
( 132 UP=149+(76.1 (t- 2.15)) 0.95 4, 0.95
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Table 4 Optimum fitting equation between rainfall
intensty and runoff coefficient

Uy =1+ (0.038 (p- 0.060)) 0.96
Y =1+ (0.036/ (p- 0.037)) 0.95
BS /P =1+ (0.021/ (p- 0.200)) 0.98

10 min

1) 3

; BS ;
2) 1

3) 100 %
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