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Retrospective simulation on the Haihe “23 - 7” basin-wide extreme flood
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Abstract: To support the decision-making and forecasting work for the catastrophic flood in the Haihe River Basin, the Zijingguan and
Manshuihe sub-basins, located in the Daging River where a catastrophic flood occurred in July 2023, were selected for the flood
simulation and prediction with the Xin’ anjiang-Haihe model based on measured rainfall and discharge data. For the Zijingguan sub-
basin, 5 floods from 1996 to 2020 were chosen for the parameter calibration, while for the Manshuihe sub-basin, 8 floods from 1953 to
2016 were used. The simulation was validated against the Haihe “23 + 7” basin-wide extreme flood event. The results showed that the
relative errors of peak discharge and flood volume in both sub-basins were within 20% , with a peak timing error of O hours. The high
accuracy of the hydrological model constructed in this study, along with the good agreement between simulation and measured results,
demonstrates its ability to reflect the actual flood process. A comparison between different models revealed that the Xin’ anjiang-Haihe
model performed better in the Manshuihe sub-basin, which is more affected by human activities, compared to the Zijingguan sub-basin
with lesser human influence.

Key words: Haihe “23 - 7”7 basin-wide extreme flood; extreme precipitation; flood forecasting; Xin’ anjiang-Haihe model;
hydrological model
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Fig.1 Structure of the Xin’ anjiang-Haihe model
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Table 1 Floods selection table

WO e A FF i ] G| PRI/ (m?/5)
1 19960731 1996-07-31T23 :00 1996-08-17T01 ;00 739.3
2 20000704 2000-07-04T08 ;00 2000-07-09T03 ;00 265.6

ESTIPS 3 20040810 2004-08-10T20 :00 2004-08-21T07 :00 162.6
4 20120721 2012-07-217T05 :00 2012-08-11T08 :00 2156.3
5 20200717 2020-07-17T15 :00 2020-07-25T20:00 161.3
1 19530823 1953-08-23T20:00 1953-08-31T01 :00 385.00
2 19540803 1954-08-03T08 ;00 1954-08-07T12 ;00 738.00
3 19580709 1958-07-09T12 .00 1958-07-20T01 ;00 421.00

@k 4 19580806 1958-08-06T20 :00 1958-08-12T16 :00 363.00
5 19640812 1964-08-12T02 .00 1964-08-14T20:00 426.00
6 19730813 1973-08-13T20:00 1973-08-17T01 ;00 157.83
7 20120721 2012-07-21T06 :00 2012-07-22T20:00 1090. 00
8 20160718 2016-07-18T22 .00 2016-07-22T01 :00 1450.00
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SR, B 5 IR L ATAT
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Table 2 Parameter calibration results

ok K B c Wy /mm Wyy/mm — Wpy/mm Iy Sy/mm Ex K¢
ESiiBS 1 0.3 0.08 180 20 90 0.01 30 1.3 0.45
18 7K 1 0.3 0.12 180 20 90 0.53 20. 4 1.2 0.42
o K, Cq (o Cy L/h X Ryy/mm Ey Rypo/mm

3PS 0.25 0.99 0.96 0.02 0 0.35 10 0.01 10

18 7K ] 0.28 0.96 0.55 0.12 0 0.35 34.4 0.38 10

R WIS EE I DL R 3 BRI G KR R 41 0 b o R b A BB AR X R 25 3 7E 20% LA P 5 T8 7K T 37 48k A
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UK BB B2 VT B 2 A/ NS Y T R T

Wi G IR A X 152 22 244 20% LLPY , i LA A
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m 5 N=} A N JEB T S s ==y NN

%HTIET‘JH‘/%yH‘:’ 0 h,,%ﬂ”?é‘{},miﬁﬁﬁﬂz @”ﬁf\?’!ﬂﬁs 20000704 3.54 ~19.00 0.36

0. 89, 18 7K 0] Jat 38 2 P R ELGK 0. 65, B R% SR 20040810 ~9.28 18.30 0.45

YT 20120721 1.25 ~2.60 0.82
N 2L eI 20200717 _5.61 ~18.10 0.62
’”i‘ %4 AT 3HE{%H" #ﬁj\%ﬁ%’?ﬂﬁ 19530823 10. 08 ~14.12 0.85

N SRR S T B BT 2 T T DA AR (AL R SR 19540803 16.70  -16.98 0.82

SET R L AT BRI, A lossi09 45,57 1312 -0.94

S S 2 B ) KT = 1 ey g 19580806 —19.16 ~13.88 0.34

:%iﬂ‘/]?é/uu ﬁiﬁ]*ﬁ?{ﬂ%ﬂﬁ%ﬁ?,Wﬁflﬁ\ﬁ(ﬁ WKWk 1eos il 001

B R M) R ) T8 AT e, AH B TR & VLAY 19730813 12.37 13.05 ~0.45

TR B R AL A9 245 SR TC 18 R A kg it 20120721 19.48 3.37 -0.64

R R R SR T 20160718 _8.64 ~19.06 0.56

x4 BRI 20230729 Stk REHIE R
Table 4 Simulation results of No. 20230729 flood in Haihe River Basin
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S B mm HIRR2E% s T MRz P/ RH
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st B LA 131.3 125.8 -4.18 1993.7 2075.3 4.09 0 0.89
& FQUR 131.3 140.5 7.01 1993.7 2104.2 5.54 0 0.80
kT BRI 489.1 526.4 7.63 5200 4461.3 -14.21 0 0.65
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Fig.3 Rainfall-runoff hydrograph of No. 20230729 flood in Haihe River Basin
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