38 2 2022 3
Vol. 38 No. 2 Water Resources Protection Mar. 2022

DOI; 10. 3880/j. issn. 1004 - 6933. 2022. 02. 005

1 1 1 2 3 3
9 b 9 b b
(1. , 710048 ;
2. , 017000; 3. , 710054 )
, (ERT) KNN ,
o \ 3
, 5%, ;
10% , . 5%,
H IOS )
; ; ; ; KNN ;
- P45 A -1004 - 6933(2022)02 - 0032 - 09

A rapid forecasting method for mountain flood disaster based on machine learning algorithms//ZHOU Nie', HOU
Jingming' , CHEN Guangzhao', MA Hongli®, HONG Zenglin®, LI Xinlin® ( 1. State Key Laboratory of Eco-Hydraulics in
Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048 , China; 2. Ordos Water Conservancy Survey
and Design Institute, Ordos 017000, China; 3. Shaanxi Institute of Geological Survey, Xi’an 710054, China)

Abstract: Based on high-precision hydrodynamic model and machine learning technology, a high-resolution rapid
forecasting model of mountain flood disaster was constructed by using extremely randomized trees and KNN algorithm. The
overall reliability of the model was evaluated by three indexes: determination coefficient, mean absolute error and root mean
square error. At the same time, the discharge of the outlet section of the basin was intercepted to verify the prediction
performance of the model. The results show that the prediction results of the model are basically consistent with the
inundation range of the hydrodynamic model simulation results, the average relative error of the basin inundation range is
less than 5% , and the model is stable and reliable as a whole. The relative error of discharge at the outlet section of the
basin is less than 10% , the average relative error of water depth and velocity at the section is less than 5% , and the
prediction performance of the model is good. The model can calculate the maximum inundation situation and output the
inundation range map within 10s, which can provide sufficient lead time for emergency decision-making and assist decision-
makers to take better countermeasures.
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Table 1 Manning and infiltration parameters

of various types of land
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Fig.3 Flow chart of rapid forecasting model
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Table 2 Correlation analysis of characteristic parameters of rainfall
3h 5h
0.709 0.976 0.976 0.975 0. 961 0. 780 0. 054
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Table 3 Evaluation index values of rapid forecasting model
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Fig.5 Comparison of flood peak time prediction results of 4 models
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Table 4 Simulation results of average water depth, average velocity and section flow at outlet section
/m /(m-+s™) /(m® -5
KNN ERT KNN ERT KNN ERT
1 0. 964 0.992 0. 965 0.978 0. 345 0. 359 0.337 0.348 6. 652 7.118 6. 502 6. 801
2 1. 346 1. 348 1.287 1.317 0.947 0.943 0. 883 0.913 12.740 12.707 11.362 12.029
3 1.598 1. 628 1. 745 1. 682 0.722 0.913 0. 867 0. 890 23. 064 22.302 22.698 22.460
4 1. 590 1.549 1.563 1. 555 0. 878 0. 856 0. 867 0. 862 20. 926 19. 899 20. 326 20. 101
5 1.712 1.703 1.755 1.728 0.778 0.774 0.792 0.783 26. 625 26. 365 27.789 27.044
6 1. 965 1.962 2. 058 2.008 0. 839 0. 837 0. 852 0. 845 32.959 32. 868 35.084 33.933
7 1.761 1.756 1. 692 1.724 0. 794 0.792 0. 806 0.799 27.963 27. 825 27.267 27.556
8 1.942 1.977 1. 865 1.921 0. 836 0. 840 0. 834 0. 837 32.472 33.213 31.120 32.163
9 2.319 2.317 2.247 2.284 0. 880 0. 880 0. 836 0. 858 40.833  40.767 37.567 39. 186
10 1.937 1.859 1.779 1. 819 0. 832 0.819 0. 828 0. 824 32.215 30. 473 29. 446 29.964
11 2.267 2.137 1. 961 2.050 0.877 0. 858 0. 836 0. 847 39.737 36. 687 32.771 34.736
12 2.293 2.284 2.271 2.276 0. 881 0. 878 0.874 0. 876 40. 398 40. 129 39.702 39. 890
13 2.232 2.487 1.998 2.244 0. 874 0. 895 0. 898 0. 897 39. 001 44.512 35.875 40. 226
14 2.486 2.832 2.699 2.767 0. 898 0.917 0. 906 0.912 44.630  51.962  48.922 50. 456
15 3.092 2. 878 3.072 2.976 0.541 0.582 0.497 0.533 66. 962 58.611 68. 680 63. 488
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Fig.8 Relative error of average water depth, average

velocity and section flow at outlet section
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