548 8 5 8 I OB e R CfF &R a2 i) Vol.48 No.8
2023 4F 8 /1 Geomatics and Information Science of Wuhan University Aug. 2023

Bl RS, BT PR, S IR A4 T & VMD-BP 28 9 44 1t S ] B b AR (00, 6 UR S R (5 BB
EXa:E SR, 2023,48(8):1389-1397.DO1:10.13203/j.whugis20220012
: Citation: CHEN Zhigao, WU Zihao, BAN Ya, et al.Discharge Prediction in Tidal Reach Using Harmonic Analysis and VMD-BP
Neural Network[J]. Geomatics and Information Science of Wuhan University, 2023, 48(8): 1389-1397. DOI: 10.13203/j. whu-
gis20220012

LTV 5 BTS2 VMD-BP 22 R 4% 11
& ) T B i e P AR

1 ARARFET R 2 4R A B 30 BH 3 I 30 L FR T W S5 A B A S0 305 V0P e AL 330013
2 AR TR S A A fE B RSB VTP M, 330013
3 TP R  RAS U AR 5 B, K, 401100

W E AR TEREZEAANY R A B8R 2 RO A B A, 2 & % 54 5 5 ## (variational mode de-
composition, VMD) & 22 3f -F- #8125 49 4& /) 5 K ) (back propagation, BP)A¥ 22 W 25 4L 22 3 &M Bl M a9 %, B T K T3
RIAF A EVMD-BP AV 2 W 5 &AW BT R AT AR A k. G4, RAABEFRIN T L3RR ZTHATH
FRRS B RE AER L E S kMR BPA R R %, 5 #A S 2 VMD 4 325 69 47 203 3k 47 45 )
%G B RNGMBORAFRA>ZEE M ENENRIARLANAETHARER. ERII o2 FRAEZR
RFER,EREN, LB RLABPHEM LT kit THERAP ST EGATTRIREERS T 23400 m*/s, 482F
AEREB T OOV TRAEER F X RERMM AT THARA A I 5 %R EH T 4 5000m’ /s, 483 # 37
BTH9%, ATRASHEAVMD-BPAPE R &G MEEATAR ZRHENTRAZTHRIHE RN LHRNLE T
KB RE TRIRAR AT B3

KB A ERIR; AR oSS M BPAVZ ML R TR; kit w

RESY S P338 X EKFRIRAD : A Wris B #9:2022-10-20
DOI:10.13203/j.whugis20220012 M EHES1671-8860(2023)08-1389-09

Discharge Prediction in Tidal Reach Using Harmonic Analysis and
VMD-BP Neural Network

CHEN Zhigao'? WU Zihao'? BAN Ya® CHEN Zhiping "’

1 Key Laboratory of Mine Environmental Monitoring and Improving Around Poyang Lake of Ministry of Natural Resources, East China
University of Technology, Nanchang 330013, China
2 School of Surveying and Geoinformation Engineering, East China University of Technology, Nanchang 330013, China
3 Chongqing Academy of Metrology and Quality Inspection, Chongqing 401100, China

Abstract: Objectives: In view of the low accuracy of flow forecast in tidal reach due to the combined influence
of runoff and tide, combining the ability of variational mode decomposition (VMD) to process non—stationary
signals and the advantages of back propagation (BP) neural network to deal with nonlinear problems, this
paper proposes a new method for discharge prediction in tidal reach based on the combination model of tidal
current harmonic analysis and VMD-BP neural network. Methods: First, the harmonic analysis method is
used to separate the tidal discharge and residual discharge from the original discharge. Second, a BP neural
network is constructed based on error backpropagation algorithm. Then, the BP neural network is used to
simulate and train the power flow data and residual current data processed by VMD. Finally, the output tidal

discharge and residual discharge components are superimposed and reconstructed to obtain the final dis-
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charge prediction results. Results: Experiments performed at the Xuliujing section of the Yangtze Estuary

show that the discharge prediction accuracy of BP neural network method is better than that of traditional

harmonic analysis method, with the root mean square error (RMSE) is decreased by about 3 400 m*/s, and

the relative standard accuracy (RSD) is increased by about 6%. In addition, compared with the traditional

method, RMSE of the proposed method in this paper is decreased by about 5 000 m*/s, and the RSD is in-

creased by about 9% . Conclusions: The combined model based on harmonic analysis and VMD~-BP neural

network can effectively improve the prediction accuracy of discharge in tidal reach. At the same time, it also

provides a new idea for the discharge prediction in the waters with variable flow conditions.

Key words: discharge prediction; harmonic analysis; variational model decomposition; BP neural net-

work; tidal reach; the Yangtze Estuary
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Fig. 9 Prediction Results of Original Discharge Based on
Current Harmonic Analysis and VMD-BP Neural
Network Combination Model
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Fig. 10 Forecast Results Using Three Methods in

Three Periods
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