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Study on Runoff Generation Mode Under Heavy Rainfall in Mountain Basin—

A Case on Pingtong River Basin of Fujiang River
PENG Qing’e, LIU Xingnian, HUANG Er*, YANG Kejun
(State Key Lab. of Hydraulics and Mountain River Eng., Sichuan Univ., Chengdu 610065, China)
Abstract: Mountain torrents caused by extremely strong rainfall in mountain basins are frequently occurred, resulting in loss of life and great de-
struction of economic activities. It is very important to realize the goal of disaster monitoring and risk management to understand scientifically the
occurrence and development process of disasters in such extreme weather. The simulation of mountain torrent process is an important scientific
means to recognize the disaster, and the accuracy of model calculation is the key to the simulation of mountain torrents. In this paper, the model of
infiltration-excess and saturation-excess were combined with the instantaneous unit line hydrological model of motion wave geomorphology
(KW-GIUH model), the runoff model which was suitable for heavy rainfall in mountain basin was selected, and the simulation accuracy of moun-
tain flood process was improved. Based on the study of the Pingtong River, the first tributary of Fujiang River in a typical mountain basin, two
historical heavy rainfall processes were simulated. The results showed that the simulation accuracy of KW—GIUH model was more accurate than
that of kw-giuh model. The mixed runoff production model with first infiltration-excess and then saturation-excess was more effective than the
single one, and the model suitable for heavy rainfall in mountainous area was the mixed runoff production model which was first infiltration-ex-
cess and then saturation-excess.

Key words: mountainous watershed; heavy rainfall; runoff pattern; KW—GIUH model
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Fig.1 DEM of Pingtong River basin and hydrological stations
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Tab.1 Hydrological stations of the Pingtong River basin
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Tab.3 Rainfall measured data and mean rainfall in the watershed in 1978

B Bl S P B /mm

T e % e BT Bk R R TR fmm
08:00—14:00 1.5 0 0 4.2 0 5.0 1.36
08-30 14:00—20:00 0 0.6 0.3 53 1.5 5.4 1.79
20:00—02:00 3.3 9.6 10.8 3.3 6.8 1.1 6.72
02:00—08:00 28.5 20.1 29.4 17.7 6.0 4.1 19.13
08-31 08:00—14:00 1.8 5.4 5.1 4.8 6.4 2.9 4.64
14:00—20:00 23.0 8.9 10.5 11.7 10.3 9.6 11.84
20:00—02:00 14.0 49.2 38.6 5.1 11.2 9.5 27.38
02:00—08:00 68.5 217 327 227 37.0 154 3132
0901 08:00—14:00 9.4 1.1 7.1 2.3 0 6.1 3.63
14:00—20:00 1.8 7.4 2.8 5.4 0 0.5 4.17
20:00—02:00 43.2 56.1 61.3 15.3 0 0.7 36.71
02:00—08:00 49.5 20.6 16.7 52.9 71.5 90.4 41.70
09-02 08:00—14:00 42.6 344 36.1 37.8 35.0 74.1 39.95
14:00—20:00 1.8 1.3 1.6 2.4 0 4.3 1.71
20:00—02:00 10.8 10.6 0 10.5 15.8 2.9 9.10
02:00—08:00 18.8 26.9 26.8 26.6 27.5 25.7 25.63
08:00—14:00 4.7 0.2 1.2 0 0 0 0.91
09-03 14:00—20:00 0.1 0 0 0 0 0 0.01
20:00—02:00 0 0 1.1 0 0 0.6 0.20
02:00—08:00 92 17.8 14.0 94 95 9.4 12.93
09-04 08:00—14:00 0 9.1 0 0 0 0 3.49
14:00—20:00 0 0.2 0 0 2.8 0 0.13
20:00—02:00 0 0 0 0 0.5 0 0
02:00—08:00 49 51 95 02 11.6 0 515
08:00—14:00 0 0 0 0 1.2 0 0.14
09-05 14:00—20:00 0.9 0 34 10.8 1.5 3.7 2.91
20:00—02:00 0 0 4.5 2.6 63.5 0 8.41
02:00—08:00 6.2 5.0 34 1.8 53.0 0 9.55
09-06 08:00—14:00 8.7 3.0 5.1 0.2 2.0 0.6 3.31
14:00—20:00 7.8 13.7 5.6 5.4 1.5 1.4 7.86
20:00—02:00 5.6 37.8 23.4 23.5 0 53.0 25.76
02:00—08:00 21.9 37.8 29.6 45.9 0 49.9 32.44
09-07 08:00—14:00 0 1.9 3.6 1.4 2.0 1.9 1.79
14:00—20:00 0 0 0 0 1.2 0 0.14
20:00—02:00 0 0 0 0 0 0.1 0.01

09-08 02:00—08:00 2.1 0.8 0 1.5 0 1.0 0.92
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Tab.4 Rainfall measured data and mean rainfall in the watershed in 1981

X A T S A B /mm : _
IS ] — — TR 2 Y B /mm
SR [ 2% R = Mk HiE
02:00—08:00 0 0 0 0 0 0 0
08:00—14:00 0 0 0 0 0 0 0
07-11
14:00—20:00 0 0 0.7 0 0 0.7 0.10
20:00—02:00 0 0 8.4 0 0 7.0 1.76
02:00—08:00 13.9 1.6 16.2 37.6 78.4 16.0 21.58
0712 08:00—14:00 11.0 34 3.8 60.4 23.0 14.5 17.38
14:00—20:00 7.6 6.0 6.2 223 16.4 37.1 12.94
20:00—02:00 30.0 47.2 21.3 66.2 58.5 84.4 48.98
02:00—08:00 41.1 42.1 36.1 58.7 66.4 119.6 53.57
0113 08:00—14:00 26.0 26.6 33.1 31.6 383 30.3 29.67
14:00—20:00 3.5 6.0 2.4 3.5 38 2.8 4.21
20:00—02:00 0 0 0 0 0 0 0
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Tab.5 Topographic and geomorphologic parameters in Pingtong River basin

o . Sk T M) SRR oRT R

VR[4 W YAl i = T X N _ ~

PIRAONG R LAk’ KLk HREBMEP, SIS, S,
1 5 161.76 19.12 0.759 1 0.625 1 0.022 4
2 1 1065.38 52.31 0.2409 0.628 5 0.016 9
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Fig. 2 Runoff simulation results in 1978
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Fig.3 Runoff simulation results in 1981
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Fig. 4 Runoff simulation results in September 1978 ( first flood)
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Fig. 5 Runoff simulation results in 1981 ( second flood)
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