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Abstract

In order to overcome the shortcomings of artificial error and low precision in the traditional flood
routing models, the MIKE11 was used to simulate the flood process of watercourse and analyze the flood
propagation time and discharge evolution rule. Taking the upstream of Hanjiang River as an example,
the MIKE11 HD flood evolution model and Muskingum method were established, respectively. The re-
sults show that the MIKE11 HD not only can be applied to flood simulation in the upstream of Hanjiang
River, but also reaches the first-order accuracy. The calculated results confirm the reliability and accu-
racy of the MIKE11 HD model. By comparing the results of the two models with the measured data, the
function relationship between the flow and the propagation time of Ankang-Shuhe hydropower stations
are plotted, and the law of flood evolution is revealed. These results provide scientific basis for the safety
of downstream flood control, construction of Xunyang reservoir, and operation of cascade reservoirs.
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Figure 1. Node arrangement on river reach
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Figure 3. Momentum equation Abbott six-point
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Figure 4. Flow chart for the MIKE11 HD hydrodynamic model
& 4. MIKE11 HD 7Kz )R BY 2R R A2 &

159



FET MIKE11 [R30T it K s FU R i 7T

X Qur Qar Nus o 20 9B TEIT By B A H A 7 T S A AN Beda R AT i, K 928 i 2%, x
NIRRT .

3. SEHIR
3.1, XigitR

ZROKEALTPUL R TSN, & —EELUR T, FRmpEE . FUsSsa R PR BOKRIKA,
FEDUT WA K RISk K I o SUHEAL T 22 BETT IR PE 18 km AL, IS4 /K AN 35,700 km?. H A, 22
JK P 22 VAT 7K PR IX (0] B ) BH A TEAE 2% DOV BRI 36 T oK st —— R PHOK L, A T B 44 A B B
W) 2 km, FEE K s 65 km, T EE &K HLEE 55 kme A SR FUI BOA DL 22 K L O A g
T IAT, DA% VAT 7K P3G Syt I8 42 1l BRI T 110 22 S _ 3 VeT VT Bt o 22 /K P 22 BT /K P 42K 109.36 km, (5 LT T4
T 7%, V&2 61 m, i RTFHLEFE A 0.06%.

22 R A AR B A H R BRI R AT DY SRS, SRS K0 . TR MK G AR 22 R L
FET G, TERRAK A RIPH RS . B TR L e, EEEKYEZE, N IR Sk 2 R T A
L, KRR BRI, WIS . — R FE — M IS 5~7 Ko HUKERRBIECR, 22 HE 1983 45 Sl K
PG E A 31,000 mifs, 1966 4 KLY 3500 mifs, BTG 8.7 £, AVIRIL KA 2 R B K.
BOKZENT AR SR B I, RREER, IR, WMBoREWE 5,

3.2. MIKE11 &8 HitHEER

3.2.1. WEALE

ARSCUABUT I DEM #di A B2 k), N ARCGIS10.2 H 4 7.7 9 S IR o 3@ ik 75 (el A /K SCF A
AR BB SN BORE, 15 21T 240 1 T 38 B T B AT Ak /N ROBE SRR AR AL Bk Kl BRI 2 e f v H
PEARR G 2 R r vt - VAT Rt X B SEURAR I SR AU BH PR b UHE AR I BB AT B rE U AR SR . BF T
B DU b iy 22 e L vl 22 BT v, XAV THDU AR STIE N, 20D AT BRI U RIAIRT . SC3L/KSC
SRV RAGHE . B REFE R AN KB, 2 B R 18 km Ab i %2 BEK 3L o

109° 00" 110° 0’0" %
N [ I e I e B
. 0 5 10 20 30 40
M%;% &5
$ =
K=
%
[an]
2 N
o Eri
o
o 3
o
®
f B &'e
e =
®
El ﬂ\v\ k&
109° 0'0" % 110° 00" %

Figure 5. Schematic diagram of the reach of Ankang-Shuhe Hydropower Stations
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Figure 6. Deterministic coefficient of different roughness
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Figure 7. Simulated flood process of 20120907
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Table 1. MIKE11 HD model flood simulation results
= 1. MIKE11 k&t R

I B/ (mP/s) /(12 m®)
Wik PPN T HRIERT Z2/(h) T e M R 4L
LEN S R (%) EN S R (%)
20110917 19819 20700 —4.26 23.76 25.63 -7.30 <1 0.95
20120901 7234 7480 -3.29 7.68 8.23 —6.88 2 0.94
20120707 14361 13200 8.8 29.67 31.39 —5.48 1 0.95
20120909 8355 8080 3.40 10.99 11.07 -0.72 1 0.97
20140928 6947 6670 4.15 5.90 5.82 1.25 <1 0.98
20140914 3649 3770 -3.22 1.48 1.59 —6.94 <1 0.95
20110707 2764 2650 4.30 1.13 1.06 7.26 <1 0.93
20130722 7799 7680 155 9.09 9.32 —2.44 2 0.95

Table 2. Simulated results using Muskingum method
= 2. DHIFURIRIMGE R sk

I B/ (mP/s) /(12 m®)
iR AN T LU 22/(h) i e 1 R 3
A S PR (%) T, S PR (%)
20110917 13997 12556 115 28.0 28.5 -1.8 1 0.92
20120901 7493 7931 -55 8.13 8.51 -4.5 <1 0.93
20120707 8223 7301 12.6 10.1 9.1 11.0 1 0.87
20120909 8475 8450 0.3 17.4 17.8 -2.2 1 0.87
20140928 2887 3127 —1.7 2.56 2.92 -12.3 2 0.74
20140914 7061 7214 2.1 12.9 13.7 -5.8 3 0.81
20110707 5469 6201 -11.8 4 4.23 5.4 2 0.81
20130722 7581 6903 9.8 114 10.5 8.6 <1 0.86
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Figure 8. Comparison of Muskingum and MIKE11 HD results
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