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Land use planning based on control of non-point source pollution in reservoir
watersheds

WAN Lin HU Qing-nian LIN Xing QIU Zhang-long
Taizhou Research and Design Institute of Environmental Science  Taizhou 318000 China

Abstract Non-point source pollution is one of the most important causes of eutrophication. Compared with the point
source pollution the non-point source pollution is difficult to be controlled. The linear programming model was used to
manage the land use of reservoir watershed for the control of non-point resources. Taking Henggang Reservoir Watershed
as an example the land use planning was used to predict pollution sources and calculate environmental capacity that is

to predict the total amount of pollutions in the watershed to calculate the water environmental capacity in the watershed
and allocate for point sources and non-point sources to determine the area of each land for different uses based on linear
programming to determine the relative locations for different land uses based on the location of waters accepting sewage

and the present situation of land uses.
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2.1
4.256 x 10° m?
22.00m 21.2 x 10° m’
4.981 m 44,615 km?
I
I CODy,,
COD¢, BODs TN TP ™ TP
2.2
2.2.1
COD¢, N P
COD¢, N P
Q
W= 240
i=1
Ql = Kh
w g/a A,
i km? Q; i
m’/ km* a C; i
g/m’ K, i
h m
1819.9 mm
1 2
1
pCODy / pTIN/  p TP/
mg L7! mg L' mg L1
0.25 48.40 2.16 0.14
0.15 62.93 2.58 0.21
0.15 70.73 3.72 0.89
0.15 46.48 3.97 0.27
0.25 55.33 2.13 0.23
0.10 53.35 2.37 0.07
0.70 71.00 2.13 0.33
0.55 36.50 1.56 0.15
0.55 36.50 1.56 0.15
2 kg/hm2
COD¢, TN TP COD¢e, TN TP
220.21 9.83 0.64 97.09 4.31 0.13
171.79 7.04 0.57 904.49 27.13 4.20
193.08 10.16  2.43 365.34 15.61 1.50
126.88 10.84 0.74 365.34 15.61 1.50
251.74 9.69 1.05

72 -

375 kg/hm? 30 kg/hm?
750 kg/hm? 60 kg/hm?
300 kg/hm? 22.5 kg/hm?
5
15%
~20% 8% ~ 20%
10%
3%
3
3 kg/hm?
COD¢, TN TP COD¢, TN TP
220.21 9.83  0.64 97.09 431 0.13
171.79 44.54  2.07 904.49 27.13 4.20
193.08 85.16  5.43 365.34 15.61  1.50
126.88 33.34 1.87 365.34 15.61  1.50
251.74  9.69  1.05
2.2.2
COD,
1765.99 t/a Dillon
92.89 t/a 10.84 t/a
15%
85%
10%
4
4 t/a

COD¢,  1765.99  1501.09  1401.32 140.13 1360.96

TN 92.89 78.96 352.67 35.27 43.69
TP 10.84 9.21 57.09 5.71 3.50
2.3
2.3.1
a.
0.75 2.25 3
1.2 0.75 10%
0.45
Constanza °
2 008
242 92 19 580
8498 0 0
87
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157 17921 1:8.01
0.5
7
21.6
150
S50a 3.0
1.52 3.03 3.02 1.24

0 0.81 4.68 21.6 3.0

X1 X X3 X4 X5 X X7 Xg X9 X0

hm?

max Z =1.52x;+3.03x,+3.02x3 +1.24x4 + Ox5 +

081966 +4.68x7 +21 .6.’)68 + 309(79 + Oxlo

X1+ X+ X3+ X4+ X5+ X5+ X7+ X3+ X9+ X19=
4034.38

C.

20m
50% 80%
9
4.9% 95%
10-12
22 .4km 20m
44 .8 hm’
40%

xe/44.8 % 50%

90%

77.3mm/h 1h
0.3m

5.96%  265.9 hm?
x%7/265.9 x 90%
COD,

CODy,

TN TP A, A, TN TP
Az Ay

A1 =9.83x, +44.54x, + 85.16x3 + 33.34x4 +9.69x5 +
4.31x6+15.61xg + 15.61x9 +27.07x

Ay =0.64x; +2.07x, +5.43x3+ 1.87x4+ 1.05x5 +
0.13x¢ + 1.50x5 + 1.50x¢ + 4.20x
A3=0.904,%7,/265.9+0.14, x0.4x4/44.8
Ay =0.9045%7,/265.9+0.1A45 x0.4x4/44.8
TN TP 2

TN 172.65t/a TP 9.89t/a

9.83x; +44.54x, + 85.16x3 +33.34x, +9.69x5 —
3847.48x¢ — 616.52x7 + 15.61xg + 15.61x9 +
27.07x,0<43690

0.64x; +2.07x,+5.43x5+1.87x4 + 1.05x5 —
220.63x¢ —35.33x7 + 1.50xg + 1.50x9 +
4.20x,0<3500

d.
10m 22 .4 hn?
5.96% 265.9 hm®
x6 < 22.4 x7 < 265.9
e.
5%
1.5% ~ 3% 20 a
174.82 ~ 234.43 hm? 1.5%

1% ~1.5% 20a
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144.84 ~ 159.87 hn®
356.8 hm’

x1=313.3 x,=218.2 174.82 < xg <234.43 x9=
356.8 144.84 < xy<159.87

max Z =1.55x;+3.05 x,+3.04x3+1.24 x4+
0.82x6+4.83x7+21.6 x8+3.0x9

X1+ X+ X3+ X4+ X5+ X+ X7+ x5+ Xg + Xjg =
4034.38
9.83x; +44.54x, + 85.16x3 + 33.34x4 + 9.69x5 —
1508.8x¢ —584.37x7 + 15.61xg + 15.61x9 +
27.07x,0<43690
0.64x; +2.07x,+5.43x3+ 1.87x4+ 1.05x5 —
82.87x¢—15.88x7 + 1.50xg + 1.50x9 +
4.20x,0<3500
x;=313.3
x7<265.9

2, =218.2
174.82 < x5 <234.43
144.84 < x,p< 159.87

xg<22.4
x9=356.8

X| Xy X3 X4 X5 X X7 Xg X9 x10=0

%, =313.30 %,=2502.91 x;=0.00 x,=218.20
x5=0.00 x=0.00 x;=265.90 xg=223.43
X9 =365.80 xy0=144.84 7 =15498.50

138.658 t/a
7.14t/a
13.87t/a 0.714 t/a

2.3.2
0 hm?

2502.91 hm? 265.90 hm?
234.43 hm?

7.77% 62.04% 0.00% 5.41%
0.00% 0.00% 6.59% 5.54% 9.07%
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