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The analysis of flood forecast operation scheme for Yingnahe Reservoir
DONG Zharr fei', WANG Pt guo?, LIANG Guo hua',ZHOU H ut cheng'
(1. School of H ydraulic Engineering, Dalian University of Technology, Dalian 116024, China;
2. Dalian Water Supply Co., Ltd., Dalian 116021, China)

Abstract: Y ingnahe reservoir is responsible for flood control in the basin,and it is an important water source of Dalian city. Its
water resources utilization efficiency is very important to the social and economic development of Dalian city. As Y ingnahe reser
voir does not have a flood control operation scheme yet for the flood season after its reconstruction, we formulated a flood corr
trol operation scheme based on forecasting information after we analyzed the availability of runoff production forecast and w ater
draining forecast of the reservoir, with the accumulated net rainfall, reservoir inflow and water level as judging indexes for charr
ging the reservoir outflow. The results show ed that the flood forecasting operation scheme can basically realize reservoir regula
tion, and is reasonable, feasible, and easy to operate. By using the water draining margin as the water storage capacity after pre
discharge of the reservoir, the operation scheme not only ensures economical benefits, but also improves the flood resource utilt
zation efficiency and flood control ability of the reservoir.
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Fig. 1 The general situation of Yingnahe basin
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Tab.1 The runoff simulation results of Dahuofang model

ML P S B i AR
MEAK W EWE W R o~

(%) /mm

N H
i
RE ol

/mm FH/mm /mm (%)

1 20050804 74.4 67.6 44.3 37.8 - 6.5 -14.6 &
2 20050808 91.1 114.4 96.5 91.2 -53 -55 &
3 20060730 54.4 155.0 108.9 94.5 - 14.4-13.2 &
4 20060826 20.9 98.1 37.1 31.1 -6.0-16.3 &
5 20080731 70.9 121.2 74.6 79.1 4.5 6.1 &
6 20080811 65.4 135.7 81.8 90.6 8.8 10.8 f&
7 20100808 91.4 128.3 99.9 104.0 4.1 4.1 &
8 20100820 71.1 102.7 65.1 58.1 -7.0-10.7 #&
9 20110626 4.1 106.2 24.2 22.8 - 1.4 -59 &
10 20120424 71.1 132.5 89.0 97.3 83 9.3 #£
11 20120710 57.3 115.4 72.2 62.9 -9.3 - 12.8 &
12 20120728 104.9 58.9 57.2 51.2 -6.0 - 10.5 &
13 20120803 105.4 285.4 275.1 275.2 0.1 0.0 &
14 20130701 57.4 125.3 84.4 74.5 -9.9 - 11.7 #
15 20130716 89.7 77.4 63.4 58.5 -49 -7.7 £
16 20130730 107.5 65.4 58.4 58.4 0.0 0.0 &
17 20130816 98.7 86.6 71.2 72.7 1.5 2.1 #
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Tab.2 Statistics of water draining margin of Yingnahe reservoir

BKHERIERER/ (m3 . s1) 60 70 80 90 100 200 300 400 500
BAKRE Jim3 828 9378 1053 1182 1349 2238 2957 3 633 3926
ZRIR/ mm 12.0 13.5 15.2 .1 19.5 32.3 42.7 52.5 56.7
TR 5 A KDL/ m 77.70 77. 65 77.59 77.52 77. 44 77.00 76. 60 76.22 76. 06
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Tab.3 Flood control constraints of different design flood

frequencies of Yingnahe reservoir

HEIK A H( % ) 20 10 5 2 1 0.2 0.05

5 KA m 79.10 79.10 79.25 79.48 79.72 80.54 81.20

SR Tl
PO TTIEE 5700 1070 1330 1920 2210 3898 4 446
/(m’e s7)
4
Tab.4 Forecast operation rules of Yingnahe reservoir
VA2l TEETAN o
— — H PR o VF R
}\lej—/)-ﬁ.i ;%*/\{%Eﬁ Quut/(ms . §1) 7J(fﬁ/mm
Qi/(m3e s R/mm
R<3 Qo= O 78. 10
Qi <60
3< R 250 -
R<3 Qo= Qi 78. 10
3< R<5 250 -
60< Qs <500 5¢< R<8 300 -
8< RI10 400 -
10< R 500 -
500< Q; <570 Qo= Oin -
570< Qi <1 560 570 79. 10
1560< Q; <2190 1 070 79. 10
2190< Q; <2810 1330 79. 25
2810< Q4 <3640 1 920 79. 48
3640< Q5 <4290 2210 79. 72
4290< Q; <5780 3 898 80. 54
5780< Qi <7050 4 446 81.20
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Tab.5 The flood operation calculation results of Yingnahe reservoir

. . JKAL/ m ME/(m3e s
K eSS — - — .
e i KL AP AR 9N L1} Z)HAE ERRAE X
X R 79. 12 79. 10 0. 02 697 570 127
54—
THAR R R 78.62 79. 10 - 0.48 570 570 0
R 79.12 79. 10 0.02 1120 1070 50
10 i
TR 1 FE 78.67 79. 10 - 0.43 1 070 1070 0
H R 79. 34 79.25 0.09 1 920 1330 590
20 i
TR 1 FE 79.20 79.25 - 0.05 1330 1330 0
R 79. 50 79. 48 0.02 2 240 1920 320
50 F—if )
TR A 79. 39 79. 48 - 0.09 1 920 1920 0
H L 79.77 79.72 0.05 2 880 2210 670
1004 —i8
THAR R R 79.71 79.72 - 0.01 2210 2210 0
R 79.53 80. 54 - 1.01 3 989 3989 0
5004 —1d o
TR 79.58 80. 54 - 0.96 3989 3989 0
R 80. 14 81.20 - 1.06 4 446 4446 0
2000 4F—if
TR 1 FE 79.99 81.20 - 1.21 4 446 4 446 0
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Fig.2 The operation process for 5% frequency

flood in Yingnahe reservoir
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