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Tab.1 Computational parameters for water diversion measures

(B4 %) =5+ F0) (2)

S ] g I S TR 7K IERGIEN
- ARES M Ejiib ST K 5K i i K A F Wi
/ (m-sh) / (m'-sh) /d / (md sty (CODy, sTN;TP)/(mg -17')  I54/ (%)

01 3.0 SE 0 90 2000 AF-HLAR

02 3.0 SE 30 90 80 3.1;2.2;0.09 0

03 3.0 SE 50 90 80 3.1;2.2;0.09 0
03-ne 3.0 NE 50 90 80 3.1;2.2;0.09 0

04 3.0 SE 50 30 80 3.1;2.2;0.09 0

05 3.0 SE 50 60 80 3.1;2.2;0.09 0
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5 B PABES P K = 17K Dy i SRR KA T R
/ (m-s) / (m®-sh) /d / (nd +s7')  (CODy, ;TN;TP)/(mg-17") 58/ (%)

06 3.0 SE 50 90 80 3.1;2.2;0.09 0

08 3.0 NW 50 90 80 3.1;2.2;0.09 0

09 3.0 SE 50 90 80 3.1;2.2;0.09 30

10 3.0 SE 50 90 80 3.1;2.2;0.09 50

11 3.0 SE 0 90 3.1;2.2;0.09 30

12 3.0 SE 0 90 3.1;2.2;0.09 50

14 1 SE 50 90 80 3.1;2.2;0.09

15 3.0 SE 50 90 80 2.2;1.5;0.06

16 0 - 50 90 80 3.1;2.2;0.09

21 3.0 SE 50 90 80 3.1;2.2;0.09 30

22 2.9 SE 50 90 80 3.1;2.2;0.09 0

23 2.8 SE 50 90 80 3.1;2.2;0.09 30

24 2.8 ENE 50 90 80 3.1;2.2;0.09 0
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Fig.1 Flow distribution in Meiliang Bay and COD,,, concentration distribution in Taihu Lake
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Tab.2 Sensitivity analysis results of water quality improvement in Meiliang Bay

ES HERR %
U BT P 2
G CODy, s ™
03 SE 17.52 25.00 19.24
AT
08 NW 2.14 14.02 6.89
03 3m/s 17.52 25.00 19.24
14 L. 1m/s 16.67 18.90 9.85
16 Om/s 10. 68 15.24 5.58
03 2371353 17.52 25.00 19.24
BH RIS | KK R o
5 R IiRidrs 22.58 29.88 26.06
02 o 30m’ /s 14.95 17.68 12.95
W K moe
03 50m3/s 17.52 25.00 19.24
04 30 K 13.20 21.34 17.82
05 % ) 2 il 4 7K B 60 K 16.58 24.39 19.09
06 90 K 17.52 25.00 19.24
21 ) 4-6 f 37.03 48.34 51.68
AR 5 [ KL
22 9-11 A 25.19 42.18 44.55
09 e 30% 8.17 12.80 17.75
W RIS
10 50% 11.72 20.12 25.46
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Fig.2 Impact of different water diversion plans on water quality (TN)
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Tab.3 The effect area ratio and water quality for each water diversion plan
Sy K / Klﬂ%”ﬁﬂ@ﬂﬁ@?ﬁ?*ﬂ(%) —
e b BEK [CE4 LSRN Tk SR B 2% &l % T4/ %
#HIX #IX #HIX #H#IX &3 % P % W
COD 0 15.7 1.5 69.8 13 0 0 100
03 TN 4.4 19.2 6.7 18.2 51.5 0.1 4.4 95.7 1.7 98.3
TP 0.8 17 1.3 12 61.8 7.1 0.8 99.2
COD 35.8 21.7 4.1 36.9 1.5 0 35.8 64.2
03-ne TN 22 23.6 8.4 4.7 5.1 36.3 22 78.1 23.5 76.5
TP 12.6 19.8 6 16.1 6.5 38.9 12.6 87.3
COD 33.9 31 26 9.2 0 0 33.9 66.2
08 TN 29.5 23.4 7.4 27 12.6 0 29.5 70.4 26.7 73.3
TP 16.8 21.8 6.4 19.6 35.4 0 16.8 83.2
COD 0 15.7 1.4 29.4 53.6 0 0 100. 1
09 TN 3.8 18.5 5.2 13.5 15.5 43.5 3.8 96.2 1.5 98.5
TP 0.7 16.9 1.1 7.9 17.7 55.6 0.7 99.2
COD 0 15.7 1.4 26.6 55.3 0.9 0 99.9
10 TN 3.6 18.1 4.4 12.3 11.4 50.3 3.6 96.5 1.4 98.6
TP 0.7 16.9 1 6.6 15.8 59.1 0.7 99.4
COD 0.2 38.4 23.6 37.9 0 0 0.2 99.9
11 TN 0 18.7 10 35.9 35.3 0 0 99.9 0.1 99.9
TP 0 20.3 19.5 60.2 0 0 0 100
COD 0 28.2 20 51.2 0.5 0 0 99.9
12 TN 0 17.9 3.2 21.1 26.9 30.8 0 99.9 0.0 99.9
TP 0 18.1 5.7 28.2 47.9 0 0 99.9
COD 0.9 18.1 4.4 59.8 16.9 0 0.9 99.2
14 TN 18.3 23.7 11.2 35.5 11.2 0 18.3 81.6 7.6 92.4
TP 3.7 18.8 7.2 32.9 34.5 3 3.7 96.4
COD 0 15.7 0 11.5 72.9 0 0 100. 1
15 TN 0.7 17.1 1.2 11.6 50.7 18.7 0.7 99.3 0.2 99.8
TP 0 15.7 0 4.1 39.1 41.1 0 100
COD 7.4 19.7 17.4 54.5 1 7.4 92.6
16 TN 28.1 22.7 11.7 30.6 6.8 28.1 71.8 15.6 84.4
TP 11.3 21.8 7.2 35.1 24.4 0.2 11.3 88.7
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Simulation of sewage detention and transfer owing to water
diversion measures and its risk analysis

WU Shi-giang'*, FAN Zi-wu'*, ZHOU Jie'*, WU Xiu-feng'?
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. State Key Laboratory of Hydrology-Water
Resources and Hydraulic Engineering, Nanjing 210029, China)

Abstract: In order to improve water environment of Taihu Lake area and the nearby river net, especially in Wuxi
City, Meiliang Bay and Wuli Lake, risk assessment and emergency measure analysis of water diversion tests are
made. Based on comparison of various water diversion schemes, the water diversion test plan is chosen. Due to the
complexity and effect of various uncertain factors of water diversion projects, the effect of water diversion measures
on improvement of water environment has certain risk. The polluted water from Zhihugang River and Wujingang
River may stay in Meiliang Bay or transfer to other water area as a result of water diversion. By use of 2D water flow
mathematical model, numerical simulation is conducted of various schemes and the improvement effectiveness under
various factors is assessed. The key factors, that is, wind direction and wind velocity are selected through
sensitivity analysis. According to the practical situation of prevailing wind condition during the test water diversion
period, analysis is made on the detention position and transfer path of sewage in Meiliang Bay. The results show
that under the conditions of north wind and calm wind, risk is relatively large, that is, sewage from Zhihugang
River and Wujingang River will stay in Meiliang Bay and transfer towards Taihu Lake. Countermeasures and

suggestions are also put forward.

Key words: Taihu Lake; numerical simulation; risk analysis; water diversion measures; Meiliang Bay



