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Hydrodynamic and rainfall-runoff coupling model
construction of the Yellow River at Huhhot

FENG Li-zhong', PEI Guo-xia'", LV Xin-ge?, ZHANG Kun’, WANG Chao®, ZHAO Wen-jia®
(1. College of Water Resources and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China;

2. Inner Mongolia Environment Sciences Acadamy, Huhhot 010010, China)

Abstract Aiming at the problem of water environment pollution of Yellow River at Huhhot,a hydrodynamic and rainfall-
runoff coupling model of the Yellow River Hohhot section was constructed to simulate and analyze the rainfall-runoff.
water level and discharge based on MIKE11 hydrodynamic and rainfall-runoff models. The results showed that: 1)
2.19% of the Nash-Sutcliffe coefficient of rainfall-runoff model were lower than 0.8,7.39% were lower than 0.90, and
the rest was more than 0.90. The relative error was ranged from 0.04% to 19.88% . The Nash-Sutcliffe coefficients of
hydrodynamic and rainfall-runoff coupling model in the Yellow River at Hohhot was over 0.99 and its relative error was
0.23% — 1.54% ;2) From January to June, the rainfall-runoff discharge was 0. 46 — 8. 36 m®/s. and reached the
maximum value in October, which was 26. 16 m®/s. The linear declined after October, with a sharp fell in early
December;3) From February to March, the temperature of Toudaoguai.Hekouzhen and Lamawan sections began to rise
gradually and displayed a mutation phenomenon. And the water level and discharge separately were 2.5—-3.5 m and
1380—1 400 m?/s, respectively. From April to December and January, the water level and discharge remained
relatively stable,which were 1.8 — 1.3 m and 790 — 800 m*®/s, respectively. From July to September, the high water
season of a year appeared and the water level and discharge separately were 988.6 m and 1 162.5 m® /s respectively.
Keywords  Yellow River; river network construction; boundary conditions; rainfall-runoff model; hydrodynamic

model
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Construction of hydro networks of the

Yellow River at Huhhot

Fig. 1
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Table 1 Information of hydro networks cohesion of the Yellow River at Huhhot
3 24 R VR /km R iF R/ km i T i LR/ km
Branch name Upstream Downstream Downstream branch ~ Downstream connect chainage
BT PRI R B 0 160. 66 BT PRI R 0
PN 30. 87 221.08 T AT O 01 98 4 Bt 16. 56
VSR DATISES) 0 10.73 K ] 148. 66
K P 0 25.91 KB 164.47
UETEEST] 0 81.51 PN 187. 87
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Table 2 Simplified section of Hekou Town

W TAT S R

Section elements

18 2

Left bank of river

T 18 B Al

Lowest of river

W A
Right bank of river

1 %8/ m 0 55.5 340 480 530 540
River width
47 T e B/ m 989.57  989.12  985.43  984.93 984. 03 984. 23

Section height

=

580 684.3 768

984. 23 987.79 992.6
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Table 3 Hydrodynamic boundary setting of the Yellow River at Huhhot
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Table 4 Rainfall-runoff parameter calibration of
the Yellow River at Huhhot
B 2 Hcfi

Parameter name Parameter value

LLE VNS SNCY S s 11. 4
AR DAt 7K 2 B R K 267

3BT I AR KL 0. 355
SR R AR B 951.3
Az PSS T A AR X 1l (B 28.8
P S AL A AR DXl A 0. 987
S U I [R] 4 0. 989

i 2 R I 1 5 e R A8 D A TR A 4L 285 R (T&T 2)
AL, BT A& ZE K M A O R 4R AL, 0103
HBER AR N 0. 46 ~1. 53 m’/s; Bl & & F I 1R
R, 3805 T &R B0 K, 0306 J [ RN A2 it L 3
JNZ 1.11~8. 36 m®/s;04—10 F BE W72 3 2 0
LRSS HE 10 AR 2FERKME RN
26.16 m"/s;10 HZ J 2L M . 5t % 12 A
7 H B SRR BRR A



57 T ) R AT . B T KR BEOK BN T 5 I T AR R A A A ) e 117
28
= 26
-
28 2F
£ g 20}
0= 18}
.S 16t
®T
® 2
& 12f
[=}
ﬂﬁ_‘f‘ = 10F
)
~ g 6
ER
gl 2 1
e ol o N | Al wi My L 1 )
0 1 2 3 4 6 7 8 9 10 11 12
H 1> Month
— B EEUE - TR S E — ER

Runoff simulation value

Runoff measured value

Net rainfall

B2 BEURMESFREREEMNE.INEREKERE

Fig. 2 Simulation and measured value of runoff and

net rainfall of the Yellow River at Huhhot
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Table 5 Sectional rough value of the Yellow River at Huhhot
- POPIATIBTER Y VA S A T TR s R4 G b i BEL Ty PR K
Reach Corresponding Cross-section Longitudinal section
river chainage roughness coefficient friction coefficient
JK BB R 0~25. 91 0.025 0.1~1.6
R WS FLI I 0~40.73 0.020 0.1~1.5
Branch KR 30, 87~221.08 0.026 0.1~1.7
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T 16.56~45.03 0.018~0.030 0.9~1.7
Main stream  45.03~47. 03(H/K 1) 0.023~0.033 0.8~1.6
47.03~16.07 0.020~0.030 0.1~0.7
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