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Simulation of “23 - 7”7 catastrophic flood in the Yongding River Basin based on
distributed models

LI Zhijia', LI Anqi', YAO Cheng' , ZHANG Xin’, LIU Yutong’, LIU Tianwei’, ZENG Meng’
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
2. Beijing Hydrological Station, Beijing 100089, China)

Abstract: In order to accurately reconstruct the process characteristics of “23 « 7" catastrophic flood and provide theoretical support
for the prevention and early warning of catastrophic floods in the Yongding River Basin, the grid-based Xin’ anjiang ( Grid-XAJ) model
and Grid-XAJ based on saturation-infiltration double excess ( Grid-XAJ-SIDE) model were used to simulate and analyze five key control
sections in the Yongding River Basin: Zhaitang Reservoir, Qingbaikou, Yanchi, Sanjiadian, and Lugou Bridge. Typical flood events
from 2000 to 2022 were selected for parameter calibration, and the “23 « 7” catastrophic flood event was used for validation. The
results show that both the Grid-XAJ and Grid-XAJ-SIDE models can accurately simulate the entire process of the “23 - 7”7 catastrophic
flood. In the Qingbaikou section, the determination coefficients of both models achieve Class A accuracy; at the Yanchi, Sanjiadian,
and Lugou Bridge control sections, the model accuracy reaches Class B, indicating excellent simulation performance. The study
demonstrates that the Grid-XAJ and Grid-XAJ-SIDE models perform well in simulating flood volume, peak flow, and peak time at the
five control sections, making them effective for simulating catastrophic floods in semi-arid and semi-humid regions.

Key words: “23 - 7”7 catastrophic flood; flood forecasting; Grid-XAJ-SIDE model; Grid-XAJ model; distributed hydrological model ;
the Yongding River Basin
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Table 2 Parameters of the two models in Zhaitang Reservoir

BT K C G, Ce L,/h Ko K, Xeet X a B 1y/mm
Grid-XAJ 0.995 0.18 0.9 0.999 0.0 0.0006 0.01 0.45 0.3 0.00 0.5
Grid-XAJ-SIDE 0. 995 0.18 0.9 0.999 0.0 0. 0006 0.01 0.45 0.3 0. 00 0.5 2000
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Table 3 Comparison of model simulation results for No. 2023072808 flood in Zhaitang Reservoir
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Grid-XAJ 12087.07  14049. 84 16.24 1170.0 1330.0 13.35 1.0 0.50
Grid-XAJ-SIDE ~ 12087.07  13654.76 12.97 1170.0 1110.0 -5.2 1.0 0.57
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Fig.2 Hydrograph of No. 2023072808 flood in Zhaitang Reservoir
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Table 4 Parameters of the two models in Qingbaikou

Y K C C Ce L,/h Keen K. Xee Xes a B 1o/ mm
Grid-XAJ 0. 995 0.18 0.9 0.999 0.0 0. 0006 0.01 0.15 0.3 0. 00 0.45
Grid-XAJ-SIDE 0. 995 0.18 0.9 0.999 0.0 0. 0006 0.01 0.15 0.3 0. 00 0.45 2000
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Table 5 Comparison of model simulation results for No. 2023072808 flood in Qingbaikou
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M & 3 e 5 A0, 35 I 1 Grid-XAJ-SIDE #5815 Grid-XAJ BERIREDL 3k F 20K | HLRi 25 76 kg i &
R TEOE, v RESE fi T3 AL L DX ) S s Pty | B K o A AN 34 L DT B3, S 80 it el R e L & il
FIHIBEHE

— R - BHURE -k
1500 0 1500 0
- ‘ ' 420 20
1200 F ~ {40 1200 40
—~ ; g — =}
£ 900t 160 E  # 900 60 g
< 180 E G 80 E
E 600 | {100 F 600 100 &
- 4120 = 120
300 F
, {140 300 140
0 Ltz ! 160 0 - ' 160
07-30T00:00 08-01T00:00 08-03T00:00 07-30T00:00 08-01T00:00 08-03T00:00
i ] i ]
(a) Grid-XAJ R (b) Grid-XAJ-SIDE 7

3 FHMO 2023072808 Sitrkidizsk
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Table 6 Parameters of the two models in Yanchi

Hm K c ¢ Co  Lyh Ky o Koo Xaoo X, « B Io/mm
Grid-XAJ 0.995 0.18 0.9 0.999 0.0 0. 006 0.011 0.15 0.3 0.014 0.6
Grid-XAJ-SIDE  0.990 0.18 0.9 0.999 0.0 0. 006 0.011 0.15 0.3 0.014 0.6 2000
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Table 7 Comparison of model simulation results for No. 2023072808 flood in Yanchi

" PG/ mm FEbiREN R/ (m'/s) LRI I B ] . "
A - — N - — A - ik R 5L
S FEE FXT IR 22/ % SEE FEHIE FXF IR 22/ % R#/h
Grid-XAJ 23879.95 21114.6 -11.58 1710.0 1610.0 -5.88 0.0 0. 88
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Table 8 Parameters of the two models in Sanjiadian
s K C ¢ Ce L,/h Keen K. Xean X a B ly/mm
Grid-XAJ 0. 998 0.18 0.9 0.99 0.0 0. 006 0.01 0.45 0.4 0. 00 0.25
Grid-XAJ-SIDE 0. 998 0.18 0.9 0.99 0.0 0. 006 0.01 0.45 0.4 0.00 0.25 2000
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Table 9 Comparison of model simulation results for No. 2023072808 flood in Sanjiadian
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Grid-XAJ-SIDE 37916.99 44576. 47 17.56 2500.0 2730.0 9.03 0.0 0.82
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Table 10 Parameters of the two models in Lugou Bridge

et K c G Ce Ly/h Keen Ko Keon Xes a B Io/mm
Grid-XA] ~ 0.98 0.18 0.9 0.998 2.0 0.00003 0.0001  0.45 0.4 0.00 0.00
Grid-XAJ-SIDE  0.98 0.18 0.9 0.998 2.0 0.00003 0.0001  0.45 0.4 0.00 0. 00 2000
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Table 11 Comparison of model simulation results for No. 2023072808 flood in Lugou Bridge
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Grid-XAJ 119458.4  143310.02 19.97 3710.0 3010.0 -18.95 0.0 0.80
Grid-XAJ-SIDE ~ 119458.4 143344, 31 19.99 3710.0 2980.0 -19.7 0.0 0.73
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Fig. 6 Hydrograph of No. 2023072808 flood in Lugou Bridge
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