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Comparison of three hydrological models in
flood simulation for Xixian Basin of Huaihe River
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Abstract: Three representative hydrological models, the Xin’ anjiang, TOPMODEL, and SWAT models, were
used to simulate the flood processes in the Xixian Basin of the Huaihe River. The structures, confluence methods,
and simulated results of the three models were compared. The results show that the simulated results of the Xin’
anjiang model and TOPMODEL were slightly better than those of the SWAT model, indicating that distributed
hydrological models with complex structures and full considerations do not always have optimal results in flood
simulation. The greatest advantage of the SWAT model is not that it can perform flood simulation, but that it takes
various factors into full consideration and it is applicable to hydrological change research under various conditions.
The three models have their relative merits, and, thus, we can consider in further study how to make the best of the

both sides through ensemble prediction to enhance the simulated precisions.
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Fig. 2 DEM and drainage network of Xixian Basin Fig. 3 Land use of Xixian Basin
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Table 1 Comparison of characteristic values for simulation of floods

S| B AR % SR LA R 2/ % i Pk R AL
ok p5NToE = N S . o
A . WE/ BT TOPMODEL SWAT  #6/ 31421 TOPMODEL SWAT  #7%{1 TOPMODEL SWAT
" {2 m? TR R iR (mrsTh) R TR Y T 7Rl HERY

1985-05-01 126 5.75  -19.23  5.84 15.23 1420 -13.20 -17.63 -18.32  0.75 0. 88 0.77
1986-05-10 282 7.13 7.15  14.11 10.22 1570  -13.50 -17.52 -12.36  0.86 0.85 0. 81
1987-05-24 129 5.60 -19.08 -6.31 -1.36 1940  -10.80  -6.75 9.33 0.9 0.95 0.85
1987-06-23 233 12.45 0.99 3.76 -5.33 3420 12.00  12.25 8.22  0.95 0.94 0. 84
1987-08-01 119 6.33 4.51  3.77 2.65 2980 17. 60 .12 18.41  0.97 0.93 0.89
1987-08-12 313 24.60  -10.82  3.41 12.36 4640 2.06 14.39  12.50  0.95 0. 96 0.91
1988-08-27 101 3.04 13.89  7.54 9.22 1570 15.30 .27  -8.22 0.8 0.91 0. 86
1989-05-01 247 10.40  -15.33 -5.77 2.33 5000 -17.12  -9.78 8.00 0.94 0.98 0.91
1989-06-16 378 20. 10 4.65 13.13 10.32 4100 -13.30 -16.51 -14.23  0.95 0.91 0.84
1990-07-15 100 2.64 12.35  8.03 2.66 1060 0.50 -1.90 5.98  0.85 0.92 0. 81
1991-05-17 211 9.06 -19.88 -1.75 -18.60 1670  -18.40 0.35 -8.14 0.72 0. 89 0.79
1991-05-18 366 19.36  -16.10 19.79 -9.33 5060 -18.10 -11.26 -12.88  0.86 0.93 0.76
1991-06-24 140 6.55 7.05  6.47 -1.36 2960 18.50 -0.64  17.98  0.92 0.97 0.85
1991-08-02 167 9. 46 -3.11  18.19 5.96 3510 -10.20  -6.59 0.39 0.9 0.95 0.91
1995-04-01 369 8.56 6.79 -13.92 4.39 2300 18. 50 2,70 13.77  0.69 0. 87 0.72
1996-05-12 537 25.30  -13.75 -5.34 12. 69 4450  -18.29 -19.68  10.70  0.93 0.93 0.89
1998-05-07 73 572 -14.15 -9.88 -12.63 2000 -11.50 -18.93 -7.23  0.74 0. 88 0.73
1998-05-30 63 4.06 -7.30 -3.26 -1.20 1010 19.40 -2.89  17.25  0.74 0. 89 0.78
1998-06-27 207 8.06 0.57 18.51 10.33 2050 3.92  12.52 9.76  0.93 0.89 0. 86
1998-07-11 454 28.07 0.22 -5.44 9.63 4800 0. 87 .60 -1.25 0.8l 0.96 0. 82
2000-06-09 415 18.23 3.35  12.92 -0.33 2720 -12.20 -6.88 -18.23 0.9 0.95 0. 88
2003-06-20 359 18.30  -12.05 10.42 -9.65 3900 -16.90 -1.29 -12.33  0.72 0. 89 0.75
2003-07-15 124 10.49  -15.48 -8.59 0.39 3600 -14.14  -8.23 2.78  0.93 0.96 0.92
2005-05-25 877 44. 08 -1.86 19.36 1.29 5900 -1.89  12.27  -3.71  0.93 0.93 0.89
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Fig. 6 Comparison of simulated and observed flood processes
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