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The flood disasters in Wushan county based on
machine learning algorithm model
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(School of Architecture and Urban Planning, Chongqing Jiaotong University , Chongqing 400074 , China)

Abstract: K-means model and ARMA model was applied to classify 12 369 runoff river reaches in Wus-
han County, and study the change of hydrological parameters in time series, and probes into the evolution
of rainfall runoff process by using the machine learning algorithm RF model. Combined with the GIS spa-
tial visualization technology and the geographical environment of the study are, the flood disaster scope is
predicted and the spatial distribution of flood disasters is analyzed based on the RF model. The results
show that: 1) The RF model can effectively predict the importance of parameters in the rainfall-runoff
process. When the rainfall intensities are 125 mm and 150 — 175 mm, the change rate of water level and
velocity is the largest; when the rainfall intensity is 100 — 175 mm, the change rate of velocity is the most
intense. 2) The ARMA model is used to predict the river gradient, flow and other hydrological parame-
ters with the best regression. Among the predicted parameters of lower level rivers, the change rate of wa-
ter level and flow velocity is the most obvious, and the flow quantity has no obvious change. Compared

with the change rate of water level, the change rate of flow rate is more intense, and the change rate of
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flow rate and water level is mainly concentrated in the river with higher grade. 3) The machine learning

algorithm can effectively predict the flood prone degree in the study area. When characterizing the hydro-

logical parameters of the study area, the change of water level is mainly concentrated in the northwest and

the south central part, and the change rate of water level in the northeast and the south central part is sig-

nificant. It is predicted that the water level in some areas can rise to 20 m in extremely dangerous condi-

tion.

Key words: machine learning; RF; K-means; ARMA; rainfall runoff; flood disaster
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Fig. 1 Comparing and authenticating charts

of prediction results of Wushan County
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under different rainfall in Wushan County
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Table 1  Statistical tables of mountain rivers of Wushan County
RN WERE LS8 A SRR B LA R R &3]
1 0. 09 68. 25 0.23 0.08 B, . b FRE . 2t
2 0. 06 69. 20 0.24 0. 04 s, B KA. EOt Bk
3 0.11 71.50 0.29 0.28 M, FEH L B SN
4 0.13 77.01 0.33 0.28 M . B fARE
5 0.12 87.15 0.59 0.28 ety K8 OWE . FEt
6 0. 09 98. 00 0.63 0.28 Ik B O
2 MIEARFRER R KA TR AR LB RF BRIHR 25
Table 2 Prediction results of RF model of velocity, water level and discharge in Wushan County under different rainfall
EE N RF AN B T B A 2/ (m+ s 71) AT 3 T 9 KA/ m AR R TR/ (m® - s71)
g BIME 25mm 100 mm 200 mm 25 mm 100 mm 200 mm 25 mm 100 mm 200 mm
1 5088 1.09 1.94 3.10 0.94 2.69 4.82 5 74 343
2 5 824 1. 40 3.01 4.42 1.25 4.03 6.98 9 169 752
2 6971 8.15 15.70 21.37 1. 67 3.90 5.83 298 1 620 3852
3 4761 1.84 4.53 6.17 2.86 9.77 15.19 335 2 892 7 781
3 5930 4.57 8. 86 11.90 3.33 7. 68 11.27 641 3 507 8 044
3 6 380 2.00 7.63 10. 28 1.00 6.36 9.89 14 1224 3970
3 7 258 6. 65 18.79 24. 81 1. 94 7.51 11.20 179 3719 10 590
3 8 134 4.42 10. 63 14.24 1.77 5.79 8.76 193 2 018 5 360
5 5539 2.46 5.95 7.78 5.21 16. 06 23.49 753 6 783 17 220
5 7373 3.46 8.22 10. 73 3.97 12.39 18. 14 663 5774 14 641
6 8 835 2.86 11.14 15.02 0. 87 6.45 10. 09 20 1 504 2 064
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Fig. 3  Fitting diagram of quantitative relationship of

mountainous rivers of Wushan County
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