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Adjustment of water environmental functional zones in Taihu Lake
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Abstract Based on the major results of the Surface Water Environment Functional Zoning of Jiangsu Province the
functional zones of seriously polluted water areas on the west bank of Taihu Lake were refined according to the
accessibility requirements for the water quality of Taihu Lake. A mathematical model of the water environment of Taihu
Lake was established to simulate the pollution zone of generalized inflow rivers and calculate the longitudinal dispersal
distance with the maximum pollutant flux into the lake and the adverse wind field considered to be the most adverse
conditions. On this basis the range of the additional functional zone was demarcated. A method for functional zoning is

proposed on the basis that the water quality of the lake reaches the standards.

Key words Taihu Lake water environmental functional zoning most adverse wind field condition maximum pollutant

flux into lake longitudinal dispersal distance mathematical model

2003 3 !
™ TP
21 5
24
5-6
7

20 60
2011-10-24

20087X07101-001-02 20087ZX07101-002 2008ZX07101-006 2009ZX07528-005-03-02
51009049

1985 — E-mail rickiviva@ 163 . com



504 40

89
20 90
9-10
2
2003
1
[
4 m
2.00 ~6.00 m
2338 km? 68.5 km
34.0 km 405.0 km
0°0'19.66" 1.9m

3.3m 1.5~2.5m
72.3% !

6 1
2

1
5 Fig. 1 Schematic map of functional zones and
1735.2 km generalized inflow rivers of Taihu Lake
I

W— t/a C;(—— mg/L Q— m*/s



505

5
3
3.1
3.1.1
x y
x y 2 12
Ju Ju Ju Ju _ 1 3dp (92u 92u) Pu
(7t+ua%+vay+waz_1;—‘0wax+Ah8%2+9y2+292 2
dv v v dv _ 1 dp (920 92@) v
3t+u3x+v9y+w3z__fu_(oway+Ah3x2+<7y2+ 12 3
du  dv  dw _
ax T Iy + 9, = 0 4
P =048 +2 5
uvow x Yy z L/ — Ov—
A, A— f— f=7.23x1073s""! g— p—
3.1.2
13
aC; ac; ac; i( aci) i( aci)
a;*Uax“L Dy = ox Exax +ayEyay - KiC; + S, 6
C— COD NH;-N TP TN U V—=x y E,
E, Xy K— Si—
3.2
a. Q:Q()Z:ZO C:CO
aic _
on ~
b. Om Om/s 1
3.3
la
2 3
14
15 n=0.025 72 =0.0013 x y 2.0m’/s
COD NH;-N TP TN 0.06d""' 0.04d7! 0.02d"" 0.04d"! 2009 6
4 20%
4
4.1
7 1



40

506

St
%}
E
. )
qm (o]
= ,m 12 =
4 s
= £ 12 1 % 1=
L S = =
€ = on = W 1@
&
» <7 < W s — = = -
= 3 (=) = =
L=} ] = -
g
2 1~ 1~
. &
-
Y ) 1 i<t
v/_m <t
- & _
o H o N = o SR
2 ¢ (1-Sw)/(N-*HN)d (/T-Sw)/(NL)d
o
@Hﬂ el
M = 1 Y
- : :
= o
3 = =
=
O e
2 = - W-, w =
= m - =0
= = £ = e}
=
Z: : :
z 5 ~ -
ol
=
m ﬂ <t <+
= —_ —_
«a £ S n o v o
n o - =
~ (./1-8u)/(@o0)d (T-Swy/(d1)e
2
=

A

i

ant

(TN

4

Y

i
©)TP

nt

Fig. 4 Comparison of calculated and measured water quality concentration of monitoring points in Taihu Lake
COD NH;-N TP TN

4.2



507

2 /km

9

e HCER

Y BUE B /km

5.0
4.0
3.0 ;
3 5 7 9
NH,-N i & /(t-d™)
(b) NH,-N
8.0
7.0
6.0
5.0 - ; ,
7 12 17 22
TN @ & /(t-d™)
(d)TN

Fig. 5 Response curves of pollutant flux and longitudinal dispersal distance in Dapugang Port

4.5
£
4.0
=
= 35
= 5
$ 25 ‘ ‘ ‘ :
60 90 120 150 180
COD @ /(t-d™)
(a)COD
e 9.5
=<
g5
=
&
15
z
R 65 ‘ : : :
0.5 0.8 1.1 1.4 1.7
TP i 4 /(t-d™)
© TP
5
1
Table 1 Calculated results of longitudinal dispersal

distance under most adverse wind field conditions km

COD NH;-N TN TP
3.6 4.5 6.7 8.4 8.4
4.0 9.4 10.3 11.6 11.6
2.5 5.6 8.8 6.0 8.8
3.6 6.5 8.6 8.2 8.6
2.4 3.4 4.4 5.6 5.6
2.7 6.4 8.1 6.4 8.1
3.7 4.7 7.0 8.5 8.5
4.3
1 7
8.4km 11.6km 8.8km 8.6 km 5.6 km
8.1km 8.5km
6
a.
b. 7

COD NH;-N TP TN

4

8.4km 11.6km 8.8km 8.6km 5.6km 8.1km 8.5km

[

Fig. 6 Results of additional functional
zoning in Taihu Lake

AutoCAD
II|




508 40

10

11

12

14

15

16

M . 2003.

J. 2002 30 5 7-11. WANG Chao
7ZHU Dangsheng CHENG Xiaobing. Surface water function regionalization system J . Journal of Hohai University Natural Sciences
2002 30 5 7-11. in Chinese

J. 2002 1 44-47. JI Qiang SHI Xiaoxin
ZHU Dangsheng et al. Method and practice of water functional zoning in China J . Water Resources Planning and Design 2002 1
44-47. in Chinese
J. 2003 2 19-24. YUAN Hongren. Method and practice of water functional
zoning J . Water Resources Planning and Design 2003 2 19-24. in Chinese
J. 2011 3 3 1-4. JIANG
Weili WU Haisuo JIANG Yongwei et al. Preliminary construction of monitoring and early warning system for comprehensive
management of water environment in Jiangsu J . Environmental Monitoring and Forewarning 2011 3 3 1-4. in Chinese
J. 2007 18 2 216-222. ZHOU Feng LIU Yong
HUANG Kai et al. Water environmental function zoning at watershed scale and its key problems J . Advances in Water Science 2007

18 2 216-222. in Chinese

J. 2006 22 3 78-91. GUAN Hui. Calculation of water environment capacity in
Zhanjiang City J . Water Resources Protection 2006 22 3 78-91. in Chinese
M. 1989.
I 1995 3 3 21-30. ZHUANG Yuanyi WANG

Ping DAI Shugui et al. Advance in the zoning of water body J . Advances in Environmental Science 1995 3 3 21-30. in
Chinese
J. 1992 5 2 23-27. ZHAO Zhangyuan SONG
Jieyuan. The environmental functional zone of Lingding Sea and its developing tendency J . Research of Environmental Sciences 1992
5 2 23-27. in Chinese
J . 2011 30 4 135-141. HU Kaiming PANG
Yong WANG Hua et al. Calculation of water environment capacity for a large shallow lake J . Journal of Hydroelectric Engineering

2011 30 4 135-141. in Chinese

J. 1996 51 4 322-328. PANG Yong PU Peimin. Numerical
simulation of three-dimensional wind-driven current in Taihu Lake J . Acta Geographica Sinica 1996 51 4 322-328. in Chinese
J . 2004 16 4 318-324. LI Yiping PANG Yong

LU Jun et al. On the relation between the release rate of TN TP from sediment and water velocity J . Journal of Lake Sciences 2004
16 4 318-324. in Chinese
R . 2012.
J. 2010 22 6 923-929. HU Kaiming
PANG Yong XIE Fei et al. Effects of Zhihugang and Wujingang closing sluices on water environment of Lake Zhushan Lake Taihu
J . Journal of Lake Sciences 2010 22 6 923-929. in Chinese

. J. 2005 33 2 131-135. LUO
Jin PANG Yong LIN Ying et al. Study on flux of pollutants discharged into Taihu Lake through main inflow river channels J .
Journal of Hohai University Natural Sciences 2005 33 2 131-135. in Chinese



	F1: 
	F2: 
	F3: 
	F4: 
	F5: 
	F6: 
	F7: 
	F8: 
	F9: 
	F10: 
	F11: 
	F12: 
	F13: 
	F14: 
	F15: 
	F16: 
	F17: 
	F18: 
	F19: 
	F20: 


