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Application Research on Fenshuijiang River Basin During Plum Rain Season

Based on Ximanjiang + Muskingum Flood Forecasting Model
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(1. Yunli Intelligent Technology Co. » Ltd. . Beijing 100037, China; 2. Beijing Heyuan Technology Co. , Ltd. .
Beijing 100086, China; 3. China Institute of Water Resources and Hydropower Research. Beijing 100038, China)
Abstract: Addressing the issue of insufficient flood forecasting accuracy during the Meiyu period (June 18-28) in the
Fenshuijiang River Basin, this paper investigates the practical application and improvement method of coupled
"Xinanjiang + Muskingum" hydrological model. Based on the observed rainfall and reservoir operation data, the evalua-
tion of forecasting precision for peak discharge, runoff depth, and time-to-peak was conducted through relative error anal-
ysis. The accuracy of the model was verified by comparing the measured values with the predicted values in combination
with the deterministic coefficient (D). The forecast effect was optimized by correcting the runoff yield and concentra-
tion parameters of the Xin ‘anjiang model and the flow routing parameters of the Muskingum model. The results show
that after parameter adjustment, the peak discharge relative error is below 15% , runoff depth error is low 40% , time-to-
peak deviation is within 2 hours, and D values exceeds 0. 85; However, there is still a lag in the forecast during the
concentrated period of heavy rainfall. The correction coupled model significantly enhances flood forecasting accuracy dur-
ing the Meiyu season, offering reliable support for reservoir operation decisions. In the future, it is necessary to further
optimize the dynamic coupling mechanism between the input of rainfall spatio-temporal distribution and the parameters of
river routing parameters.
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Fig. 1 Sub-basin division and rainfall station distribution
in the Fenshuijiang River Basin
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Fig.2 Flood forecast information of Qingshandian
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Reservoir from June 18 to June 28
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Fig. 3 Measured inflow and outflow process diagram of
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Tab.1 Flood forecast results of Qiantang River 2024 No. 1 flood (0625)
K FR/(m® s D e Pk /(m® s D B AR i1z U Sz W
4 S EEi) BiR%E/ % S LAY %/ % B i 7] ]
HEETRIK 1.047.67 766. 19 —0.27  4690.44 2 089.65 —0.55 2024-06-23 10:00 2024-06-23 13:00
BN IR 255. 56 145. 38 —0.43 659. 36 435. 94 —0. 34 2024-06-23 14:00 2024-06-23 14:00
FINBKE 3 163.89 2 128.37 —0.33 23505.52 13290.02  —0.43 2024-06-23 16:00 2024-06-23 17:00
KT IK B 6 088.11 4 335.07 —0.29 35315.59 32 726.92 —0.07 2024-06-23 18:00 2024-06-23 1600
x2 WRERSW
Tab.2 Analysis of forecast results
] WA/ (m® s D HEWEIAL AW/ mm [EYITRES oA i S e g L .
S Bl iR/ S B R/ % PR [ IR ] ]2/ h '
6 19~22 H 1486.11 2 616.14 76. 04 10.80  10.71 —0.90  2024-06-19 20:00 2024-06-20 14:00 ~ —18  —0.58
6 A 22~25 H 3163.89 3 843.49 21.48 16.45  12.14  —26.17  2024-06-23 17:00  2024-06-23 1700 0 0. 60
6 H 26~29 H 3163.89 3 843.49 21. 48 16.45  12.14  —26.17  2024-06-23 17:00  2024-06-23 1700 0 0. 60
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Fig.4 Comparison of meteorological rainfall and actual

measured average rainfall
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Tab.3 Runoff parameters of the Ximanjiang model
S8 ZH ELE - ERE BE RA YN RWEE TERES s Iy IKITIAR
a3 W gk mEM WU KE SR WENR KUK kI
WG T K B2 Uy 15 15 15 15 15 15 15 15 15 15
WG LB KETZ Ly 50 50 50 50 50 50 50 50 50 50
VIR B8k Sk 2 Wy 100 100 100 100 100 100 100 100 100 100
37 7K X7 3t TR LG A1) Fy 0.22 0. 22 0. 22 0.22 0.22 0. 22 0. 22 0.22 0. 22 0. 22
EHE R K 0.75 0.75 0.75 0.75 0.83 0.83 0.75 0.75 0.75 0.75
WIZ &R 2B C 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
AR L Ivp 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01
R LT K B2 Wom 20 20 20 20 20 20 20 20 20 20
BRI KETZ Wim 60 60 60 60 60 60 60 60 60 60
R LHESOKERZE Wwn 120 120 120 120 120 120 120 120 120 120
KIKEKEREME TR B 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.2
FKIZAHRKEKERE Sy 55.83 55,83  55.83  55.83  55.83  55.83 55,83 55. 83 55. 83 55. 83
RZEAMKEKREREME TR Ex 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
K H RS Ko 0.365  0.365  0.365  0.365  0.365  0.365  0.365 0. 365 0. 365 0. 365
Herp B R R B K, 0.365 0.365 0.365 0.365 0.365  0.365  0.365 0. 365 0. 365 0. 365
AT B K TR R Cs 0.400  0.400  0.400  0.400  0.517  0.400  0.400 0. 400 0. 400 0. 467
H R KR R AL Cs  0.999  0.999  0.999  0.999  0.999  0.999  0.999 0.999 0. 999 0. 999
HErh R 2R C, 0.565 0.565 0.565 0.565  0.565  0.565  0.565 0. 565 0. 565 0. 565
x4 BN —F LB S R S H0E ., 4 BEU—BULUBSHRRERSH

Tab.4 Parameter of Changhua-Qingshandian Muskingum model

EHZBMAAFS R, &5 TE L, ZHEE SR X LS B
Jei B T b 0 O A X IR 25 B 15 W LA L B E A AT AR Co 0.26
PR T 0. 85 Lh b B IR T BUR 4 LR R RUR 22 “ 048
{7 T 5 B A AL TR R A C, 0.26
x5 SHRELBEER
Tab.5 Parameter optimization results
K Wdk/(m® e s E I P/ (m® e s gt Tl 4 S5 0 e
Sl B R2E/ % SEW = Ei) w2/ % B b A] IR 1]
AR K 1047.67 1135.38 0.08 4690.44 3044.85  —0.35 2024-06-23 13:00 2024-06-23 13:00
YN IR R 255. 56 284, 82 0.11 659. 36 819. 82 0. 24 2024-06-23 1400 2024-06-23 14:00
T L Bk A 3163.89 2803.61 —0.11 23505.52 14 243.05  —0.39 2024-06-23 16:00 2024-06-23 17:00
Iy KT IK I 6088.11 4887.07 —0.20 35315.59 33092.05 —0.06 2024-06-23 1800 2024-06-23 1600
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