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Tab.1 Parameters of TOPKAPI model

Eviesi] e ZHH
)R -B-2¢ 0.55
Lcl01-2a 0. 86
B AR I RE FB-2c 5.35X107°
Af52-3b 7.36x10°
PRBFKIIE R FB2c 5.35Xx107°
Af52-3b 7.36Xx10
IE ST R E — i 0. 086
G E 0.076
Y 0. 065
VY £ 3 0.058
LG 0.035
MRS TR Continuous urban fabric 0.10
Discontinuous urban fabric 0.16
Industrial or commercial units 0.01
Port areas 0. 05
Airports 0.12
Dump sites 0.05
Green urban areas 0. 06
Sport and leisure facilities 0. 06
Rice field 0. 06
Fruit trees and berry plantations 0. 10
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Tab.2 Simulation results of TOPKAPI model
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igl i RREP % TTEP 72h N
HKEM 2011081800 15. 65 7 —0.19
2011091000 27.16 5 0.58
2012070700 19. 88 2 0.72
2012072200 42.12 2 0.24
2013052506 4.24 1 —1.81
2016080500 70.79 2 —5.30
2017071312 131. 62 2 —7.89
2018081608 13.12 2 0.75
2019080308 12.63 1 0.75
FHME 37.47 2.67 —1.35
6 iF 9] 2020080600 21. 22 6 0.33
2020081100 1.99 1 0.87
2021082600 8.22 8 0.70
2021092400 13.93 5 0.76
SR 11. 34 3.33 0.66
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Tab. 3 Statistical of simulation results for each

correction model

BP A7 1F LSTM #ERIAL I AR IEAE
i Myz My M. M. My, My
T H I l-_p ]l-‘p M\]SE I{I-‘p I}-‘p M\,SE Rhl’ Il—.p M\[g].;
/% /2h /%  /2h /% /2h

FEM2h 9.8 122 0.90 679 0.89 0.92 867 111 0.92
EEMI 2 h 5,09 150 0.96 532 2.00 0.95 3.59 1.25 0.97
SEW6h 2517 2,56 0.46 22,24 1.89 0.51 20.20 1.89 0.32
BAFM 6 h 777 2,50 0.86 14.28 3.00 0.86 10.40 3.00 0.84
FREW12h 33,18 3.56 —0.01 31.29 3.00 —0.83 27.69 2.44 0.13
WHFH 12 h 9.09  5.00  0.76 13.49 4.75 0.71 11.37 475 0.76
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Research on LSTM-based Regionalized Flood Forecasting Model

BI Cheng-lin', LIU Kuang® s XIANG Zheng’ s WANG Jun', QIAN Ming-kai®, LIANG Zhong-min'
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. Hydrology Center of Shandong Province, Jinan 250000, China;
3. Hydrology Bureau of the Huaihe Water Conservancy Commission, Bengbu 233001, China)

(5] FEE, RER, BRER, % KESICCWETE
PR R R T R E 2R (T2
R, 2021, 54(1): 21-27.

Abstract: Limited by hydrometeorological data, flood forecasting in ungauged basins still faces challenges. Parameter
regionalization is a common method to solve this problem. The machine learning model has the characteristics of simple
modeling and convenient use compared with the traditional flood forecasting model. Taking the West Plain of Nansihu
Lake in Shandong Province as the research area, referencing the idea of hydrological regional synthesis, this paper synthe-
sizes the data of 40 floods in 8 watersheds from 2010 to 2021, and builds a regionalized flood forecasting model based on
Long Short-Term Memory (LSTM). The results show that the regionalized flood forecasting model can simulate the ac-
tual flood process well, the relative error of flood peak in both the training set and the testing set are less than 10% , and
the Nash-Sutcliffe efficiency coefficients are all greater than 0. 9; In the 15 h forecast period, the regionalized flood fore-
casting model has higher forecasting accuracy, and when the forecast period is more than 15 h, the forecast accuracy of
the model decreases.

Key words: regionalized models; flood forecasting; ungauged basins; LSTM
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Real-time Correction of Flood Forecasting Based on Machine Learning
Y1 Xue-jun', TANG Ling”, L1 Zhi-jia’ , SHENG Yi-hua®, YAO Cheng’,DU Ruo-yu’
(1. Shandong Provincial Hydrological Center, Jinan 250000, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: In order to enhance the real-time flood forecasting accuracy in the Linyi River Basin, a TOPKAPI grid
model was developed based on the underlying surface characteristics of the Linyi River Basin. The TOPKAPI model sim-
ulation results were corrected at different lead times using BP neural networks and LSTM models. Furthermore, a stac-
king approach was applied, employing the Transformer model as a secondary learning tool to refine the corrections made
by BP and LSTM. The results indicate that after real-time correction with the BP and LSTM models, the improvement of
the simulation accuracy of the TOPKAPI model is obvious, with better correction results for shorter lead times. Follow-
ing the stacking method for secondary learning, the correction results is the best, effectively enhancing the flood forecas-
ting accuracy in the Linyi River Basin.

Key words: TOPKAPI model; read-time correction; BP neural network; LSTM model; flood forecasting; Linyi Riv-

er Basin





