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Abstract

Mountain flood disasters occur frequently, causing major economic losses to society. Therefore, hydro-
logical simulation has important practical significance for the prevention and control of mountain flood
disasters. In order to study the simulation consequence of different hydrological models in mountain
flood forecasting, taking the Guanshan river basin as an example, Xin’anjiang model, TOPMODEL model
and improved SCS model were used to simulate multi-field floods. The model parameters were deter-
mined using the time by day rainfall runoff data from 1973 to 1987, and 15 typical floods were used for
model verification. From the simulation results of the three models, the simulation effects are general.
The TOPMODEL model fitted the peak flow better. The average relative error is 23.14%, and the pass
rate is 40%. The improved SCS model and the TOPMODEL model have better peak-to-peak time simula-
tion, and the pass rate is 93%; the improved SCS model’s simulation effect on the flood amount is the best,
the relative error is 20.73%, and the pass rate is 67%. The TOPMODEL semi-distributed hydrological
model can describe the flood peak flow response process in the natural world from the physical level
more realistically. The improved SCS model improves the contribution of underground runoff and makes
the flood simulation effect relatively better.
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Figure 1. Administrative division map of Guanshan river basin
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Figure 2. Sketch map of water system and meteorological station at Guanshan river basin
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Table 1. Control area and weight table of each station in Guanshan river basin
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BB HPARTR B /A0, H EH Dunne S5HIESE T AR BUAL SR B S L 4 72 AR R AR TR I 25 R 20] . BS0G2ER) SCS
RURBIB L], 7E IR B K EARE B AR MM FAS IR IBRETE Bt N AR, ATt A A
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Table 2. Simulation results of the three hydrological models in Guanshan river basin
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s o Bzl  TOPMODEL Eﬁslfsm Bzl  TOPMODEL Eﬁslfsm Bzl TOPMODEL Eﬁslfsm
1 19750809 6125 4536 74.27 6 -1 -3 8.89 21.32 11.71
2 19770718 50.26 13.15 29.71 -1 -1 0 41.93 52.67 7.13
3 19790912 26.26 27.01 13.97 0 0 1 38.32 56.29 10.63
4 19800624  14.7 38.85 14.17 -7 1 -4 23.88 48.56 12.65
5 19800908  45.47 12.65 38.35 0 -2 1 39.49 41.4 14.9
6 19811006  58.77 0.67 4775 -2 -2 -1 51.62 60.82 2571
7 19820730  26.73 38.47 61.48 -3 -2 -1 22.65 4.62 26.75
8 19820824  15.77 7.59 36.17 -4 0 0 17.57 22.52 17.82
9 19830916  2.99 6.76 10.54 0 0 3 20.44 60.5 8.36
10 19831005  2.32 21.38 27.78 -2 1 0 426 19.05 11.72
11 19840613 80.51 49.87 63.88 0 -5 1 82.58 455 62.72
12 19831019 59.96 36.38 55.62 —4 -2 -1 59.9 0.38 41.14
13 19840726  42.34 20.49 21.68 0 -2 2 39.53 86.96 16.96
14 19840928  56.4 11.8 39.2 -1 -1 2 67.01 23.69 405
15 19870512 31.17 16.74 243 -1 -1 2 41.94 70.89 228

PR ZE 38.33 23.14 37.26 —_— 37.33 38.28 20.73
PR % 27% 40% 20% 73% 93% 93% 20% 27% 67%
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Figure 3. 19770718 simulation process hydrographs
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Figure 5. 19820824 simulation process hydrographs
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Figure 6. 19830916 simulation process hydrographs
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Figure 8. 19850621 simulation process hydrographs
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