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Fig.1 Relationship between discharge and downstream water

level of BHT Hydropower Station under different water levels

of XLD Hydropower Station
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Fig.2 Based on multi-scenario division and BO-LSTM

BHT Hydropower Station downstream water

level prediction process

3 BT

31 HEMANESHIEE

LSTM #2504 2 A~ B2 F 1 4> i 42
J22H B VTG PRER IR B Re LU fi ] Adam #6 i
TR AR B A S AR Ak P A R R AR L 5K RR AL
9 MSE. R B 100 k. Ik /&b, 84
1% S T I ) 50 R AT 70 Yo o Sy I 2 B AE
J5 30 0 B A S DN IR ECHE | [ B X A ) AR A
T AT I K e/ IH — 4k, T4 B Sk XY i s &)
BHT HJEFR &S XLD Ei# KA B i — A1 210
BHT E/KKNE XLD FiF KNG & H N T4
WMHTHE %) BHT BK KA,

FEAEFH DU 5 L AL 5505 3547 LSTM 1y &
BRI, 28020 G A4 B2 ph 2 e A B G
Fl:32~256, L KN &) I K GEM: 10 ' ~
107,/ %K 5) Fl Dropout & (JL [l :0.1~0. 8,
B R0, 1) REUF GG KA — 3 i OC R i 4 i)
THEL S5 5% SCR F I R 7 35 R A7 6 L L TR 46
VI S DASSTN S E P I Wl

f1(Qu)  Z4 < 560

f2(Qu) 560 << Z,4 < 565
Ziw = f(Qou) =7 ¢ :
Fs(Qu) 595 << Z 4 < 600
Fe Qo) Zy4 =600

4
il PR R B(R™) V3 J5 R 22 (R s )+ F
Py 2t XoF 15 22 (M i) FIARTE Ml 2 (o) 2k TP Al 452 784 75
MR .
3.2 SRS
1 NARDK LT T5 2 A A R . R
1Al BO-LSTM Y 3 0 A% 5 & 35 00 T i i
IR 5 AR M2 2 7 R AR 22 R s 3 48
XFR2E Mg b 1D 22 o 23 5l B AR T 56. 824,
68. 120,45, 900, i Al 2 il 42 10y 00 A 2 I8 =
T IR K L — 3 i 5 &R 2L S 2 4 X iR 22
Mie ¥ 75 HUBR 22 Rose 53 9 FE AR 138 756
&1 BHT /K B uh T ik G Tl 45 3R
Tab. 1 Prediction result of water level in the lower reaches

of BHT Hydropower Station
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Research on Water Level Prediction of Downstream Giant Hydropower

Plant Under Backwater Effect

PENG Wang'?,YAO Hua-ming’ ,JIANG Zhi-qiang' , CAO Hui’
(1. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan
430074, China; 2. China Yangtze Power Co. . Ltd. ,Yichang 443002 ,China)

Abstract: The tailwater level of hydropower station is a critical parameter for calculating the unit's output. When in-
fluenced by the downstream reservoir's backwater effect, discrepancies often arise between the designed tailwater curve
and the actual observed values, leading to increased errors in the output-flow calculations. Utilizing the latest historical
observation data, this study explores the relationship between the tailwater level of BHT Hydropower Station, its dis-
charge, and the water level of the downstream XLD Reservoir. A Bayesian optimized long short-term memory (BO-
LSTM) prediction model is developed based on multi-scenario analysis. The applied effect is analyzed under conditions of
peak load and flood discharge. The results indicate that when the water level of XLLD exceeds 585 meters, the tailwater
level of BHT Hydropower Station is significantly influenced. Compared to the nonlinear curve fitting method, the BO-
LSTM model based multi-scenario analysis demonstrates a substantial improvement in accuracy, with an average absolute
error (M) reduced by 68.1%. The BO-LSTM model more accurately captures the fluctuations and changes in water
levels under various operating conditions. The research results have important significant for refined operation of hydro-
power stations.

Key words: water-level discharge relationship; backwater effect; long short-term memory neural networks; predic-

tion





