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Research on intelligent correction methods for flood forecasting considering reservoir regulation impacts//Chen
Xu', Wu Zhiyong'**, He Hai', Liu Yanghe’, Li Yangqgian', Shi Yiran', Sun Zhaomin'( 1. College of Hydrology and Water
Resources, Hohai University; 2. State Key Laboratory of Water Disaster Prevention, Hohai University; 3. China Yangtze
Power Co. , Ltd. )

Abstract: To improve basin-scale flood forecasting accuracy and support the integration of flood forecasting and reservoir
operation, taking the Jialing River Basin as the study area, an intelligent correction framework for flood forecasting
considering reservoir regulation impacts was developed. In the framework, the VIC distributed hydrological model was
utilized to simulate the runoff generation and routing processes. The K-nearest neighbor (KNN) algorithm was employed for
multi-step extrapolated discharge correction based on historical error similarity. A hierarchical nested long short-term
memory ( LSTM ) model was introduced to predict reservoir outflow; LSTMI1 characterized the basic inflow-outflow
response , while LSTM2 incorporated water level-storage constraints and water balance principles. Dynamic correction of the
entire process was achieved through stage-by-stage coupling across mainstreams, tributaries, and cascade reservoirs. The
results show that the VIC model achieves an average NSE of approximately 0. 70 and relative errors of 10% ~15% at stations
with minimal reservoir impact. The KNN correction yields NSE values mostly above 0. 90 and relative errors below 10% for
short lead times ( <12h), with sustained improvements for longer lead times. Compared with inflow-outflow balance and
parametric operation methods, the LSTM model better characterizes complex nonlinear regulation along the Tingzikou
Reservoir-Caojie Station-Beibei sequence, significantly enhancing flood forecasting accuracy. This intelligent correction
method significantly reduces simulation errors for both reservoir inflows and downstream control station discharge processes.

Key words: VIC model; flood forecasting; long short-term memory; reservoir dispatching; the Jialing River Basin
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Fig.2 Flow process of flood forecasting intelligent

correction method considering reservoir regulation influence
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Fig.4 Box plot of evaluation indicators for flow correction results of KNN algorithm
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Table 2 Evaluation index values of LSTM reservoir outflow prediction model simulation results
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NSE Ex/% NSE Er/% NSE Er/% NSE Ex/% NSE Er/% NSE Er/%
Pt 0.96 4.54 0.99 3.94 0.98 3.91 0.80 7.98 0.91 4.17 0.85 6.41
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Table 3 Evaluation index values of simulation results for
Tingzikou Reservoir and Caojie Hydropower Station

under different scenarios

BEIXE Sikitk HE  NSE E/%

Ryp/%  AT/h

1 0.55 21.02 20.21 5
2 0.93 0.38 3.26 11
20180708 3 0.72 .32 10.31 4
4 0.73 1.67  9.92
T L 5 0.78 2.94 6.04
AR 1 0.77 9.65 6.28 20
2 0.78 1.49 3.53 18
20221005 3 0.75 9.78 7.77 20
4 0.79 8.35  3.81 19
5 0.78 207 3.66 19
1 0.53  19.65 15.64 11
2 0.96 1.41 2.21 6
20180708 3 0.78 2,62 10.83 6
4 0.79 0.78 5.9 9
o 5 0.81 2,07  5.81 1
e s I 059 671 1.6 4
2 0.98 312 0.52 1
20221005 3 0.71 0.60 14.48 16
4 0.72 6.95  30.50
5 0. 83 1.51 1.41

G BRSO N F 5 2 T T A 1R R AR 7K S
Sl B B R U 112 400 km 37 T35 1 1 K JE— Ry
P DX TR ) PP B, T2 P e 2o R B A A A o B [X
B AR, B 6 R T eIl I Iy 58 4 1
T, 5T T K PR A X 4 K Sl g F A 4

IRz, 25538, 7% 1 F NSE {HACH 0. 50, A%t
WREIRF 319 M AE )T 58 5 H, X2 1K St Y
REAZIE S, #5540l NSE fHik F] 0. 80 L I, FHXT R 2= 7E
10% LA, 1 IE J5 it B el R ARG R 0 5 it v, Xk
AH A SCHRE S 14 25 /K PR S M A /K T4 8 BB A 1 7
PEAALRENGHR T 1 7K 128 3l s 1 2 37 % R 0 H b
Sl S A RAEIORG 2 | 30 BEAS AU T U0 DX Yo B2 1 3 2

325 — SRR
T |
o) — H%2

Bl 6 ®iZEKTuEAREFTRELITELEITE
Fig. 6 Comparison of simulation results at Jinxi Station

under different scenarios
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