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Abstract: The flood in mountainous basin has the characteristics of strong suddenness and short forecast
period. Rapid and accurate flood forecasting is always the key issue in the work of flood control. Based on

the long-term and short-term memory deep learning neural network technology, this paper selects 30 rain-
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storm and flood processes in Chongyang River Basin from 1997 to 2022, including 21 floods as the training
set, takes the hourly rainfall of six rainfall stations in the upper reaches such as Wubian and the previous
flow of control section of Wuyishan station as the model input, and the corresponding flood flow of this
section as the model output, and uses the root mean square error minimum criterion to analyze and deter-
mine the number of LSTM hidden layer units and network iteration rounds. At the same time, a full con-
nection layer is set behind the LSTM layer, and the full connection layer is dropout processed to establish
the LSTM neural network model with time series memory function for mountain basin. The model was
used to test the remaining 9 floods and compared with the LMBP model. The results show that the LSTM
model has higher prediction accuracy than the LMBP model in terms of flood process, peak discharge and
peak time. It is suitable for flood prediction in mountainous basins.

Key words: flood forecast; LSTM network; LMBP network; Chongyang River basin
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LSTM #5 #1 LMBP £ %
BB AFHRE/(m’ s D MMIRE/ % AR AR/ (m® e s D) MxRE/ G AR
BORME CFHE ERE CFHIE B3 PN - {H RORE CFHE 4

19980614 230 37.2 15.2 6.3 0. 960 286 68. 0 —54.9 11. 6 0.951
20030625 116 12.0 —36.8 9.5 0.961 75 11.5 39.7 10. 3 0.963
20060614 76 12.6 —20.2 4.7 0.962 —73 13.6 34.2 8.3 0.951
20080719 —113 37.2 31.4 10. 4 0.952 —116 28.1 43.7 6.9 0.968
20090420 —57 12.5 —19.2 5.2 0. 985 41 13.9 47.3 8.1 0. 980
20190705 215 34.0 —18.7 8.8 0.924 197 39. 4 —55.4 15.7 0.910
20190709 175 27.7 11.1 3.6 0. 987 —110 33.1 39.3 3.8 0. 980
20210628 —173 30.1 18.5 7.1 0.926 —192 40. 1 —55.6 16. 8 0. 852
20210630 —161 53.7 —25.6 4.9 0.938 —153 59.9 54.2 10. 5 0.924

RS IGHHEAKBEEREMBEHUFERBREDTR

S {8 LSTM #& 7 LMBP i #
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w"E RE/U wE/%

19980614 F & 3080 4,24 3255 175 5.7 5: 00 0: 36 3030 —1.6 5: 00 0: 36
Wk 2710  14. 00 2606 —104 —3.9 14: 00 0: 00 2593 —4.3 15: 00 1. 00

20030625  F U4 797 9: 24 852 55 6.9 9. 00 —0:24 793 —0.4 9: 00 —0;: 24
20060614 F & 737 16: 00 782 45 6.0 16 00 0: 00 752 2.1 16 00 0: 00
20080719 F U 2172 16: 00 2 148 —24 —1.1 17: 00 1:00 2 134 —1.8 17: 00 1: 00
20090420  F 14 685 2: 00 692 7 1.1 2: 00 0: 00 644 —5.9 2: 00 0: 00
20190705 F U 1830  15: 20 1940 110 6.0 15: 00 —0: 20 1738 —5.0 14: 00 —1:20
K I 798 15: 00 800 2 0.3 15: 00 0: 00 741 —7.2 16 00 1: 00

20190709 F U 2770  10: 20 2 798 28 1.0 10: 00 —0: 20 2 684 —3.1 11: 00 0: 40
20210628 F 14 1700 7. 15 1811 111 6.5 8: 00 0: 45 1794 5.6 8: 00 0: 45
b4 938 15: 00 891 —47 —5.0 16: 00 1: 00 826  —11.9 16 00 1: 00

20210630 & 1237 20: 40 1212 —25 —2.0 21: 00 0: 20 1272 2.8 22: 00 1: 20
o 1150  16: 45 1121 —29 —2.5 17: 00 0: 15 1032 —10.3 17: 00 0:15

-1 E — — — - 58.6 3.7 - 0:23 - 4.8 - 0: 43
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3 4iE
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P 21 LSTM B 2 B oC 8O W 25 AR EE B, (6 LSTM 2258 T — M7 10 A0 4% 3%
2, JER AR HEAT dropout AbBE ., HEST 4% BRI 1 LD DU LSTM i 28 190 28 kK FHe A5 A, 322 ) 45 5
A F TSR 371 v LA s ] ] o R 3R 8 50 O 2R 5 DA It A B T R O O AR A R RV E A T %
B LMBP SR EAT gL, FEE5e T .

D LSTM 5 LMBP # RIS L 25 R KRB, BA R > IRE Ry LSTM A5 A4 7 IS B &g . LA itk
LR LT O A S R 0 R R ) T R B TN A4 4% LMIBP BERL, AR A o AR A B
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