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Fig. 1 Schematic map of the location of the study area
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Fig.2 Local partition method
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Fig. 3 Optimized partition method
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Tab. 1 Basic parameters of canal pool

e EWKE/km KT/m R igfﬁ FEE/m IR (mes ) KIF/m FHERE/(ms ) KR/ (ms™)
Pool 1 23.78 22.5 225 5.00 2.02 1.03 4.50 141.21 16.21

Pool 2 9.73 222 2.00 5.00 1.57 1.26 4.50 121.32 0

Pool 3 12.05 20.4 1.00 9.78 2.34 1.02 4.21 121.32 0.82

Pool 4 15.19 20.4 2.00 3.92 2.20 1.02 4.19 120.50 0.17

Pool 5 19.54 20.6 2.75 6.13 2.13 0.86 4.19 120.33 7.16

Pool 6 9.23 18.9 1.00 5.37 2.57 0.85 4.21 113.17 0

Pool 7 25.72 18.7 2.00 5.13 2.78 0.97 4.17 113.17 2.79

Pool 8 13.18 23.0 2.50 5.00 1.77 1.32 3.90 110.38 6.28
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Tab.2 Control results of accident section
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Fig. 4 Basic information of accident section.
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Tab.3 Volume of downstream canal pool in accident section

s AR i Jim’ I3 K/ (m'es™)
1 VIR 294.34 0.82
2 v (L) 172.19 0.17
3 YRy (46) - T 250.50 7.16
4 SR TRk R 133.58 0
5 TR -3t FHRT 291.33 2.79
6 3o FEAT - b Sk B 153.51 3.28
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AN TG 53 531 SRy YR (L) - | i BT - e Sk % {1
PSSR o i LA BRI A 70 DX A 7 95 mT LK

BT i o3 MG VE T AT | R - Sk R R SRR
Rt LR 1.2.3 J o XA 5 i S B T i
BRI A A I 1]
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Tab. 4 Results of the first trial calculation

o A B %ﬁ} ﬁ/koﬁ;%/ MK Al
Jim (m’ss™) d
1 VTG T - 294.34 0.82 41.55
2 PEIEI -V (k) 466.53 0.99 54.54
3 EACAT D) 717.03 8.15 10.18
4 VEATALIR o] 600.11 8.15 12.08
5 EATACI AT 891.44 10.94 12.08
6 TETEI -5 Sk B TR 1044.95 14.22 10.54
*x5 FEIRAELER
Tab. 5 Results of the second trial calculation

s — if’/ /;iii(,sﬁ%/ ﬁézkjn“ltﬂ/
1 JET K 133.58 0 -
2 SRR -3 BT 291.33 2.79 17.63
3 SR - 3k % 1R 578.42 2.82 11.03
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] w A& B, 8 AR Ak 2 XA K O 3 U HE v Tl
(b)) -JE AT R A S, FLARE K B[] 10.18 d, (R
SR R 43 X AR K O 5 VBT (A6 -FR T 9
WA IHE] A 4.05 d, ZE KIS 24 6.13 d A E];
A 43 DX T i TR AR S AN S S Ry
BHAT -5 Sk BT, (7K B B2 11,03 d, 1H22R R
43 XA K T 9T i BT 5 Sk g I A3 7K B[] o
5.42 d, Pk 43 X M T R 43 IX Oy vk A1 K 2 st
HEOK I 1298 5.61 do THEAEZER WKL 5 s (El h
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TR FH ] 158 BH 0T - 5 Sk BRI 3 51 X . & Pool 1 & 5)
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Tab. 6 Local partition of water supplying time

o= 25 EL fin Sar
AR Bl aokiiEs kb

b
il

Jim’ (mes™) d
1 VTG TR - 294.34 0.82 41.55
2 HET- (L) 172.19 0.17 117.23
3 YT (b)) - R 250.50 7.16 4.05
4 JET -l BE A 42491 2.79 17.63
5 TP -5 SRR 153,51 3.28 5.42
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Fig. 5 Water supply time of the two zoning methods and water supply time of the most unfavorable channel pool
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Sudden water pollution accident section and downstream emergency control
of open channel

CHEN Mingrui', JIN Yanguo’, LIU Shuang’, ZHANG Zhao’, LEI Xiaohui’, ZHU Jie*

(1. College of Water Conservancy and Hydropower Engineering, Hebei University of Engineering, Handan 056038, China; 2. Construction
Administration Bureau of South-to-North Water Transfer Middle Route Project, Beijing 100038, China; 3. Department of Water Resources, China
Institute of Water Resources and Hydropower Research, Beijing 100038, China; 4. Faculty of Architecture , Civil and Transportation Engineering,

Beijing University of Technology , Beijing 100124, China )

Abstract: The middle route of the South-to-North Water Transfer Project is an important source of water for Henan,
Hebei, Tianjin, and Beijing, directly benefiting 60 million people. However, water pollution occur frequently in
recent years, which not only bring immeasurable impact on the environment but also threaten social and economic
development, causing people to worry about the water safety of the open channel water transfer project.

Accorded to the demand for emergency regulation and control of sudden water pollution in an open channel, the
emergency regulation and control strategies of the accident section and downstream of the accident section are
studied. The decision-making of emergency control includes: analyzing the diffusion process of pollutants by a
quantitative method of pollutant characteristic parameters, dividing the accident section and downstream of the
accident section, and calculating the duration of the whole emergency incident by quantitative method for the
accident section. Given the downstream of the accident section, the method of optimizing partition is adopted to
identify the unfavorable channel pool and close the control gate downstream of the unfavorable channel pool, and to
extend the water supply time of the whole downstream of the accident section.

Taking the Xiaohe River control gate - Guyun River as an example, the research results are as follows: Utilizing
quantization of pollutant characteristic parameters, the accident section is identified as the Xiaohe River control gate -
Hutuo River control gate, Hutuo River control gate - Gangtou Tunnel control gate downstream of the accident
section. The duration of the emergency in the accident section was 7.9 h. Downstream of the accident section, two
unfavorable drainage pools were identified by optimizing the zoning method, and the water supply time of

unfavorable drainage pools was extended 6.13 d and 5.61 d.

Key words: sudden water pollution; emergency control; pollutant characteristic parameter; optimized partition;

water supplying time
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