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Fig.2 Comparison between the measured and simulated values of water level and velocity
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Tab.1 Annual designed discharges of the driest month

B, (m*-s)

K3k C, c/C,

P=10% P=50% P=90% ¥ A
i % 0.20 2 486.43 412.36 324.46 411.87
R 0.14 3 3 635.63 3039.24 2 738.85 3203.37
P N 0.11 3 2989. 14 2718.87 2412.35 2721.43
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Fig.3  The relation of pollution mixing zone width and pollution load under different guarantee rates
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Fig.4 Changes in pollution mixing zone width and length of sewage outfalls with pollution load under P=90%

HIIEL 4 7T O 5 eI A IX KB T4IEYS T 24T 11 05k, T5 IR X S 2 3 2405 11 059 1 #05
RS LHETS TR T WITI0 3 0 R A B B T dme A ot I 1 e, 45 R T35 e B, 15 iR 4
K SEREAS | FLBEZHETS 0 O3 11, TR A X 30 Bl 1 80 700 2 8 5 2 S 11 4h T G 30 o 25ty B, g 9T
BRI W 5 O RN, B K TSR A K R S R A e R T AR X 34
HEYS LU TF VLI O W/ AR, B R T S /N, 32 B0 W 0 TR ), T 0 7 P — 1 L
BRI WS/, 15 YR A IX 30 FEl LA 7 5
3 % i

(1) R TR R 5 Y A X B B M 7 0T 38 0 70 S T B A8 A, W BB, T5 IR A X
PRl . MR T 22 47 T 1, — JBER ) 90% 2% (A K 9375 PR R 1 46 7

(2) WA Tkl BT B 1035 e 1R A IX 8 o 25 i B A0 K B9 0 705 e 5 25 T B TS e IR A
DRI E30 BT 5 | R TF-05 el 0, 5 5 A3 Y S | o7 .

(3) 15 YR A X B2 HETS S0 380 1 T VK, HETS 070 505 MV 2 XK B AR 52 T M5 TS IR A X 58
FE 25 T B 5 HE TS 0 U0 55 T B, 0 B30T B 425 35 et A X S 3 A5 HET 07 17 4 [ 1 B K i

2 % X #.

(1] BoPim, KIH. =K PR &K AT G B RBORR AOK BB L7 #r[J]. ANRIKIL, 2011, 42(7) : 28-33. (LV Ping-yu, MI
Wu-juan. Analysis on general variation of water quality in Chongqing reach after impoundment of Three Gorges Reservoir[ J].
Yangtze River, 2011, 42(7) : 28-33. (in Chinese) )

[2] HPRATHEE AR, RVLH PR W4 DOK TS Y B i S AR SR R R ] SR ST RREE AR $77)5), 2001, ( Chongqing
Yangtze River water pollution prevention and ecological protection planning in the Three Gorges Reservoir[ R]. Chongqing:
Chongqing Environmental Protection Agency, 2001. (in Chinese) )

[3] BRschl, XIS, 2= =k DX 35 JeiR & XBUE B S 43 B [ C] / Hh DK 932 2000, JRAR: DO JTTR 25 i RiAt:
2000. (CHEN Yong-can, LIU Zhao-wei, LI Chuang. The numerical simulation and analysis of pollutant mixing zone in the Three
Gorges Reservoir[ C] //China Hydraulics 2000. Chengdu: Sichuan University Press, 2000. (in Chinese))

(4] F4o. W H MIKE X i — e EUEARRI[ D], K%, KIEH T K%, 2007. (WANG Ling-yuan. The numerical
simulation of 1-D and 2-D river on MIKE[ D]. Dalian; Dalian University of Technology, 2007. (in Chinese) )

[5] RFEE, BRI, BREL Wi & 15 Rk B RS iy ROy R AT TR SR S 26 E L] K A2 4R, 2009,
40(8): 976-982. (WU Zhou-hu, WU Wen, LU Cheng-gang. Analytical calculation of the two-dimensional advection-diffusion
equation for pollutant mixing in river and conditions for simplification[ J |. Journal of Hydraulic Engineering, 2009, 40(8) ; 976-
982. (in Chinese) )



64 P/ R I . N 2013 4 6 H

[6] BIRON P, BEST J L, ROY A G. Effects of bed discordance on flow dynamics at open channel confluences[J]. Journal of
Hydraulic Engineering, 1996, 122(12) ;. 676-682.

[7] BEB, BE, Bkl =k PR BB MAEE A iR M. dbat: B EKAPKE H R, 2006, (HUANG Zhen-li,
LI Yu, CHEN Yong-can. Water quality prediction and water environmental carrying capacity calculation for Three Gorges
Reservoir[ M]. Beijing: China Water Power Press, 2006. (in Chinese) )

[8] GB3838-2002, #hF /KB EIRHELS]. (GB 3838-2002, Environmental quality standard for surface water[ S]. (in
Chinese) )

(9] Bz, Hmat, XM, — e X T HETS 1B ys G & XCROARPEL T ], YRR i FARRLERR, 2004, 44(9) -
1223-1226. (CHEN Yong-can, SHEN Man-bin, LIU Zhao-wei. Characteristics of pollutant mixing zone near city outfalls in the
Three Gorges Reservoir [ J ]. Journal of Tsinghua Unversity ( Science and Technology ), 2004, 44 (9). 1223-1226. (in
Chinese) )

[10] BREekk, BUTE, WAL ERMWILICHAKS B[ T]. Ko =R 5k, A, 2005, 20( BT 1) . 829-835.
(CHEN Jing-qiu, ZHAO Wan-xing, JI Zhen-gang. The hydrodynamic numerical model of the confluence of Yangize River and
Jialing River in Chongqing[ J]. Journal of Hydrodynamics( SerA), 2005, 20(Suppll) : 829-835. (in Chinese) )

[11] FEBER] 0 E KK SRR PERT T SRR [T ], P AR AR K FIK L, 2007 (10) ; 82-86. (WANG Xiao-gang. Summary of
study on hydraulic characteristics of channel confluences| J]. China Rural Water and Hydropower, 2007 (10); 82-86. (in
Chinese) )

Analysis of variation in the pollution mixing
zone at the confluence of two rivers

ZHOU Fu-chun'”, CHEN Pei-shuai*, LIU Guo-dong'
(1. Institute of Water Conservancy and Hydroelectric Power, Sichuan University, Chengdu 610044, China;
2. School of River and Ocean Engineering, Chongqing Jiaotong University, Chongging 400074, China)

Abstract: After impoundment of the Three Gorges reservoir, there is a great variation in the water quality in two
rivers (the Yangtze River and the Jialing River) at the confluence nearby the main urban areas of Chongqing city.
In order to study the change law of the pollution mixing zone, a two-dimensional water quality model is used. Based
on the generalized numerical area, the pollution mixing zone is simulated numerically and the boundary features are
analyzed. Then a comprehensive analysis considering different guarantee rates, different sewage loads and different
outfalls is made in order to reveal the characteristic of the pollution mixing zone. The research results show that the
larger the reach flow, the longer the pollution mixing zone is, so the straight reach is relatively long and the curved

reach is relatively wide in the pollution mixing zone. And the scope of the zone is proportional to the sewage load.

Key words: confluence of two rivers; pollution mixing zone; guarantee rate



