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Integrated flood control and drainage model for the Chuhe River Basin
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Abstract: Based on the water cycle model of distributed architecture, the Chuhe River Basin was divided into hydrological
characteristic units such as the slope of the hilly area, the slope of the plain area, the river channel of the hilly area, the river channel
of the plain area, the polder area, and the sluice dam project. The Xin’ anjiang hydrological model was constructed in the hilly area;
the hydrological model and the one-dimensional hydrodynamic model were constructed in the plain area; the flood drainage model was
built in the polder area, and the project dispatching model was constructed for the sluice dam project. All models were coupled into an
integrated flood control and drainage model that could fully generalize each natural entity element in the Chuhe River Basin. The
accuracy and reliability of the model were verified through the flood processes of typical stations in the hilly and plain areas during the
flood years (2016 and 2020). The results show that the integrated model can reproduce the flood processes in the basin in 2016 and
2020 quite well, and both the calibration and verification results reach Grade A accuracy.

Key words: the Chuhe River Basin; distributed architecture model; flood control and drainage; refined simulation; hydrological and
hydrodynamic coupling
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Fig.1 Water cycle model structure of distributed architecture
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Fig.2 Logical structure of hydrological characteristic units
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Fig.5 Overview of the Chuhe River Basin
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Fig.7 Calibration and validation results of hydrological model
v Ve AK o e \ s
FFH:LT»EE'J 2020 ﬁi 2 %U\ 7J(L$HE NSE [—J)ﬁéi‘gf 0. 85 ®2 KNEAETERIFERIZEST
VAL By TE£4% AN Epp 75 3 h LI, FE SBIELR  Taple 2 Error statistics of calibration and validation
PR B GORS B, PRSI 3% B A S 400nT 38 H 3 results of hydrological model
HoAth 7 YL 2 NSE  Egw/%  Ep/h
PG (GH) AR H (CZ) (2T 1 ] (XHKZ) | 5 GLJ20161013 0.98 0. 11 3
B (XQ) BURIAR ] ( CHIZ ) 45 35 W) 38y Bz 7K A 3l 1y [ L= 7K CHZ20161012 0.89 =2.46 !
GLJ20200704 0. 86 2.64 1
pidl] %
AL/ KA R X 7K Bh Ty AR AT 308 S Ik, 8 i 720200802 0 88 3 50 3

AT SR AT I H*ZVF SO AL, S0k 3 5 N
E{—J JRER FEIT IR, e BEIIR 22 (K, ) MBI 22 (B, ) FIEAHRCR R BL(NSE ) 3 AR PP L R
SE S YIER AR

I 3 AT, HEI B,y B 051 m /Ny AR S R
+0.24m,E,, wR/NA 4 h, KRN T5h s EEEHT Table 3 Error statistics of calibration and validation
GH2016 YR I 7K S 2 g™ ﬁ*%( 8 > A H AR results of hydrodynamic model
FAXHE ), BT KA BLRLR 22 NSE fie KAE K IR Zpe/m  Zpo/m  Ep/m Ep/h NSE/%
0.92,F5/MEHR0.60, U E,, Se KA 1.95m, 5 GH2016 12.50 12.74 -0.24 75  0.92

/NA0.64m,E, B2/ R 3h, KK 18 hy NSE 5 KAH CZ2016 12.21 117 0.51 4 0. 60
090,75 BONED 0.57. 15 2000 FRIE S,y VNS 1L s 0k 4o
*%Uﬂ(hm (BRI AR A WAL 15 P 00, 53 AT Dt [R1 AT CHJZ2016 9.39  9.15 024 4  0.79
.(D2020 4 F 0] {ﬁinjjigz{ﬁiﬂj PRI K, FETT 1 GH2020 16.06 15.42  0.64 3 0.75
(72020 15.41  13.46  1.95 18 0. 60

I@Lﬁ%ﬁ{jfﬁ 97&{5" 7k1iiﬁ£)ir5&ﬂi%7k XHKZ2020 13.71 12. 67 1.04 8 0.57
A7, i B et = IR AR T R HAZ IR T BOR T 2 ek R, 2, Ak (S




55 4 1] B, A BRI SR BTy B HET — R R 35

— B - SN E
13
12

£ £
=19 |
< g %
7
6
5 1
Q % o
& & o~ &
N N & &
- »
H 1 H 1) H i H 1)
(¢) XHKZ2016
17 15
, 14
15 \ 13
£ z 13 £ 12
& 21 2 {p
% % 9 % 9
‘ 8
7 7
5 ‘ 6
) Y Ny oS >
N $ Q & &
\b \b \b % 7 (\,Q' f»QI (\9{ (\9& '\’Q/ '.\9/
e D » e o P - o » -
H 18 H 1) H 1) H 1)
(e) CHIZ2016 (f) GH2020 (2) C22020 (h) XHKZ2020

8 KBNERBEEFEERIEER
Fig.8 Calibration and validation results of hydrodynamic model
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