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Simulation of runoff in Luanchuan Basin using CASC2D and GSSHA models

LI Zhijia, QU Chenyang , HUANG Pengnian, YAO Cheng
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract ; In order to investigate the influence of different model structures on runoff simulation in semi-arid and
semi-humid basins with complex runoff generation mechanisms,the CASC2D model and GSSHA model were used to
simulate eight flood events from 1964 to 2000 in the Luanchuan Basin using the same digital elevation model
(DEM) data,land cover data,and soil data. The CASC2D model is based on the excess-infiltration mechanism ,and
the GSSHA model is based on the CASC2D model through addition of groundwater runoff and transformation of the
Green-Ampt equation into the Richards equation to calculate the infiltration. The runoff simulation results show that
the GSSHA model performs well in the Luanchuan Basin. Compared with the CASC2D model, the simulation of
flood peak ,runoff depth,and the deterministic coefficient are highly improved by the GSSHA model except for peak

time error.
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Table 1 Land use parameter values of Table 2 Soil parameter values of CASC2D model in Luanchuan Basin
CASC2D model in Luanchuan Basin 0 BTN 0
g B AR g BRI
iﬂt*”m;@ﬂ jﬁﬁ*ﬁ%—‘ )rﬁ%ﬁ%ﬁé/mm cm (Cm . h_] ) ﬁ f//l‘*j[ *ﬁ*ﬁ @ﬁﬁ
K 0.10 0.0 —
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) 0.13 1.7 HrabiE+ 19 0.91 0.6 20 70 10
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5 I
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Table 3 Land use parameter values of Table 4 Soil parameter values of
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TR Bk AP/ mm e ﬂ% kS i}igﬁ; %;Wg S
K 0.10 0.0 ES em FK i (m 1) (em- 1) Frk
B 0-12 14 o+ 0.19 11.00 0.16 10.25 3.80 0.14
o 014 1.6 ML 0.20 15.00 0.41 11.21 2.44 0.15
FHIAR 0.15 2.0 # +  0.20 20.00 0.46 13.02 1.64 0.17
LIRS 0.17 2.6 WEEELE  0.23 25.00 0.48 10.16 1.61 0.19
HEAM 0.16 3.0 gt 0.19 26.00 0.40 12.36 2.60 0.20

B R AR 0.16 2.9 i+ 0.20 30.00 0.52 13.78 2.31 0.22
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Table 5 Simulation results of CASC2D and GSSHA models in Luanchuan Basin

p— — St/ S A% WA IR/ % RIRIRHIXT IR % I 22/h et R AL
! a (m’ - s7')  JLR/mm c G c G c c c G
1964092206 132 91.80 5.6 5.6 17.5 0.4 5 4 0.84  0.87
ey 1967071108 277 38.85 5.3 0.4 -24.4  -1.5 0 1 0.80  0.94
1975080508 503 128.85 12.4 0.4 2.7 -37.7 0 2 0.82  0.63
1981071408 374 62.05 2.7 0.6  29.8 -12.3 3 5 0.71  0.79
1983100308 286 122.90 7.1 1.7 34.4 7.0 1 1 0.59  0.88
1985091412 135 65.03 9.8 9.7 -145 -2.5 0 1 0.91  0.92
BAFH 1998081312 277 54.00 -17.2 1.5 43.0 1.4 0 0.72  0.82
2000071220 308 47.87 4.8 0.3 267  -2.9 1 0 0.81  0.89
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Fig. 1 Simulation results of Flood 1983100308 in Luanchuan Basin
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