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GIS and Scenario Analysis Aid to Water Pollution Control Planning of River
Basin
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(1 .State Key Laboratory of Pollution Control and Resource Reuse, School of Environmental Science and Engineering , Tongji Univer
sity ,Shanghai 200092, China; 2 .Department of Environmental Science and Engineering , Tsinghua University, Beijing 100084,

China ; 3 .Centre of Environmental Information of Jiangxi, Nanchang 500082, China)

Abstract : The forward and backward algorithms for watershed water pollution control planning were sum marized in this paper as well
as their advantages and shortages . The spatial databases of water environmental function region, pollution sources, monitoring sec-
tions and se wer outlets were built with ARCGISS .1 as the platform in the case study of Ganjiang valley, Jiangxi province . Based on
the principles of the forward algorithm , four scenarios were designed for the watershed pollution control . Under these scenarios , ten
sets of planning sche mes were generated to imple ment cascade pollution source control . The invest ment costs of se wage treat ment for
these sche mes were estimated by means of a series of cost-effective functions ; with pollution source prediction, the water quality was
modeled with CSTR model for each planning sche me . The modeled results of different planning sche mes were visualized through GIS
to aid decisionr making . With the results of invest ment cost and water quality attainment as decisionr making accords and based on the
analysis of the economic endurable capacity for water pollution control in Ganjiang river basin, two optimized sche mes were proposed .
The research shows that GIS technology and scenario analysis can provide a good guidance to the synthesis , integrity and sustainability
aspects for river basin water quality planning .
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2
571 s 8
ARCGISS.1 , Access R ;7
1:25 s ; 80 S
. CODg, . NH, - N.
3.1
s ( N N ) 8 >
GPS S ( 1 1 2)
; 3.2
; BSlc 3 4)
;43 GPS r 12 %;
ARCGIS B8 -5%.
> > 3.3
VB , ARCGISS. 1
s ( 1 5 6) ; 80 % ;
3 300 L/( +d), . 290
L/¢ -d),
R . 280 L/( <d), 240
L( td) ,
, ,CODc, .\NH, - N 65.0
S 4.0¢g/( <d).
1
Table 1 ~ Forecasting models of pollutant e mission
Q=Qxa+ath (D Wi=g¢ x Qx10"7 2)
Q 10°m’/a; an W, , t/a; 2
10%m*/a; a ,mg/L; Q
2%; ¢t 3 to J10%m/a
Q=D x(1+n"lx A xA+ph () Wo=¢ x Qx10°? (4)
Q, J10%m/a; D’o W, , t/a; S,
T ,%;At0 ,mg/ L; Q
5 B L% J10%m/a
Q;=0.365 Ax Fx P (5) Wy;=0.365Ax D (6)
Qs J04m/a; A Ws ,10%/a; A
10 ;F JL/( sd)y; P , % 10 5 D g/ d)
2010 . N
10.2 t R COD¢  29.3 R 4 (A):
t/a. 38t/a NH,-N 1.7 t/a. s ;
(B): ,
4
, 4 ; (O):
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Table 2 Water pollution control sche mes for Ganjiang river basin
! %
A
Bl /10
B2 /10
B3 /50 . /50
B4 B3 + /50 . /50 . /50
Cl B4 + /90 /90 /90
C2 Cl Cl
/70
c2 +
3 Cl + /70 Cl
N /70
C3 +
C4 C3 Cl
. /100
D /100 /100 /100
1) 2
[6~9]
5 b
; ( )
5.1 ( ) .
. . s
, CSTR( The Continuously , (9~12 )
Stirred Tank- Reactor Model) ,
30 %
2 0 2
) 1998 40
1996 ~1998 95 % ;
N ) (GB3838-2002) .
; 3. B3 C3
3 4.
3
Table 3 Water quality evaluation results of the planning sche mes
/ ! %
CODg, NH,/-N CODg, NH,/-N
A 33 31 14 46 85 86 94 79
Bl 32 31 14 46 86 86 94 79
B2 28 28 11 41 87 87 95 82
B3 19 28 1 29 91 87 100 87
B4 18 25 1 26 92 89 100 91
Cl 17 23 1 24 92 90 100 92
C2 9 13 1 14 96 94 100 94
3 4 1 98 96 100 96
Cc4 1 2 0 100 99 100 99
D 0 2 0 2 100 99 100 99

5.2
5.2.1



36 25
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Table 4 Cost functions of urban sewage treat ment plants
B
2 HEK
© ﬁlz_rh_ _ .83 _ .83 2000 - 1989)
RARTTEL 1 G =0.133x @* ¢ =0.133x @ *x (1+0.12)¢
2 Cp=1.233x @7 Cy =1.233x @ 7% x (1 +0.12)2000- 1989
WL D X I CRp =0.15x Q  CR; =0.15x Qx (I +0.12)000- 199
2 CRy =0.20x Q CRy; =0.20x Qx (1 +0.12)2000-1989)
3 B3 1) :C (10* H); g (m’/d); CR
Fig.3 The modeled water quality result of sche me B3 (10* /a): Q (10*m*/a) ;1 I 12
(3)
7. 30101,
3 b b
50 % ; s
200 % ;
150 % .
5.2.2
”;/) THE N 5.
- 7l \ 5.3
5.3.1
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Fig.4 The modeled water quality result of sche me C3
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5
Table 5 Cost analysis of the planning sche mes
x10% x10% .
x10%/
A
Bl 141 8595 4298 13034
B2 141 17228 8595 4298 30762
B3 141 17228 50991 45294 22647 136711
B4 141 17228 50991 63414 31707 163890
Cl 141 17228 50991 73017 77549 219336
C2 141 17228 50991 101326 134167 304263
C3 141 17228 50991 127834 186535 383139
C4 141 17228 50991 136122 203112 408005
D 141 17228 50991 302691 493064 864524
6 2001~2010
Table 6  Attainable cost analysis of water pollution control 2010 ; 2003
in Ganjiang valley from 2001 to 2010 2006 , B4 2005
<10 C4 2010 « 7.
x 10%/
2001 ~ 2005 87.01 34.80 43.50 52.20 3 > 223 >
2006 ~ 2010 140.12 56.05 70.06 84.07 C3 C4 96 % 99 %,
2001 ~ 2010 227.13 90. 85 113.56 136.28
7
Table 7 Optimized sche mes
1 2
2005 2010 2005 2010
B3 C3 B4 C4
5 . 18 4 5 . 18
50 % 70 % 50 % 90 %
! % 86.9 95.9 93.7 99.1
x10%/ 14.4 86.4 28.2 92.8
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