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Abstract

In this study, the SWAT and Xin’anjiang models were selected respectively as the representatives
of the distributed and lumped hydrological models to simulate rainfall-runoff process in the
Xunhe basin, with the measurements of the Nash-Suttcliffe efficiency coefficient, relative error and
root mean square. The results illustrated that both models work well at daily rainfall-runoff
process simulation, and the Xin’anjiang model outperforms the SWAT model. Based on the results
of various flow (10% high flow, 50% middle flow and 40% low flow), the SWAT model effectively
simulates the water quantity of middle and low flows, although can’t compete with Xin’anjiang mod-
el in simulation of high flow. The results also show that selecting Nash-Suttcliffe efficiency coefficient
as the objective function causes that the model priors fit the high flow better than the middle and
low flow, because the mean square error of high flow is larger than that of the middle and low flow.
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Figure 1. Map of Xunhe River basin and locations of meteoro-
logical and hydrological stations
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Table 1. Simulation performance of SWAT model and Xin’anjiang model
72 1. SWAT R L/ TEBIRLIER

SWAT ##7 B AR A
Fy R (%) Eis RMSE (m?/s) R (%) Ens RMSE (m?/s)
1981 2212 0.64 82.38 1.95 0.93 35.54
1982 7.89 0.59 46.75 0.31 0.94 24.75
1983 28.66 0.64 199.44 9.53 0.96 74.67
FRL R 5 1984 11.69 0.83 99.86 4.76 0.96 89.32
1985 13.55 0.81 44.85 6.78 0.92 93.94
1986 14.74 0.59 44.93 2.01 0.88 96.01
¥iE 16.44 0.68 86.37 4.22 0.93 69.04
1987 3.63 0.62 122.96 7.94 0.92 56.89
1988 25.39 0.62 69.89 0.93 0.84 44,58
FRALIAIE 1989 21.48 0.51 80.63 111 0.86 39.98
1990 26.48 0.66 64.22 12.73 0.83 4555
¥E 19.25 0.60 84.43 5.68 0.86 46.75
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Figure 2. Comparison of daily runoff simulation performance for the SWAT and Xin’anjiang models
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Table 2. Simulation results of the SWAT and Xin’anjiang models in three flow levels
72 2. SWAT BB LITRETE 3 MM EIREBFRINRINGE R

5 " REM IR
Ei=Lan A o N
Bk ik &7k E7K ik 7K
SWAT 23.53 0.88 42.21 38.86 6.02 17.3
R (%)
B 5.6 4.1 4.45 12.57 47 6.66
SWAT 05 -0.52 —22.44 0.11 4.2 -8.23
Ens
By 0.92 0.59 0.18 0.79 -0.07 0.07
SWAT 304.14 40.75 13.19 358.84 90.92 35.26
RMSE (m?%/s)
B 121.38 21.22 2.46 175.41 43.21 11.2

Table 3. Intervals of three flow levels and their statistics
%= 3. BPRAECERGIHE

GuitHa K ik ik
X [A] (m%/s) 3120~180 180~26 26~8.73
\ Bt (m3s) 471.84 62.47 18.42
e }
)5 2 (mfs) 433.24 36.16 431
Cv 0.918 0.579 0.234
X [ (m?s) 2230~243 243~65 65~11.8
Bt (m3fs) 508.19 117.17 31.79
LAng !
175 2 (mfs) 382.51 43.71 13.87
Cv 0.753 0.371 0.436
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Figure 3. Water quantity composition ratio of various flow levels
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