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Comprehensive evaluation of water environmental quality by TOPSIS method of
multi-objective decision-making
WU Zhi-cheng' ZHANG Jiang-shan' CHEN Sheng’

1. College of Chemistry and Materials Science  Fujian Normal University — Fuzhou 350007 China 2. Environmental
Research Institute  Fuqing Campus of Fujian Normal University — Fuqing 350300 China

Abstract A mathematical model was established based on the TOPSIS multi-objective decision-making approach and was
applied to the water environmental quality assessment of 4 monitoring sites. The results were satisfactory as compared with

other methods. It is proved that the method is feasible to evaluate the water environmental quality.
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GB 3838—2002 7
5 1
4 2
1 mg/L
o DO o CODy, o BODs o CN  p FN p NH;-N
1 7.5 2.0 3.0 0.005 0.002 0.15
Il 6.0 4.0 3.0 0.05 0.002 0.5
Il 5.0 6.0 4.0 0.2 0.005 1.0
v 3.0 10.0 6.0 0.2 0.01 1.5
V 2.0 15.0 10.0 0.2 0.1 2.0
2 me/1,
o DO p CODy, o BODs p CN  p FN p NH;-N
A 2.70 5.42 2.80 0.005  0.0067 0.83
Ay 1.25 7.77 3.45 0.001 0.0014 0.25
A 7.20 1.35 0.90 0.0031 0.0041 0.09
Ay 5.91 1.85 1.20 0.003 0.001 0.17
2 3 4
W 3
3 W,
DO CODy, BOD; CN FN NH;-N
A 0.1924 0.0.2453 0.1804 0.0176 0.0943 0.2699
A, 0.1161 0.4582 0.2895 0.0046 0.0257 0.1059
A; 0.7028 0.0837 0.0794 0.0150 0.0790 0.0401
Ay 0.6361 0.1265 0.1167 0.0160 0.0213 0.0835
1 2 A
X;;
I Il Il I\ VoA
DO 1750 6.00 5.00 3.00 2.00 2.70
CODMngz.oo 4.00 6.00 10.0 15.0 5.42%
. BODs (3.00  3.00 4.00 6.00 10.0 2.80
O\ Eb.oos 0.05 0.20 0.20 0.20 o.oosg
FN .02 0.002 0.005 0.01 0.10 0.0067H
NH;-NU0.15 0.50  1.00 1.50 2.00 0.83 U
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Y =

Yij mxn
Zi = Zj mxn 6
[0.1387 0.090 0.0594 0.0396 0.0198 0.0535[]
Eb.0324 0.0486 0.0810 0.1297 0.1621 0.0878%
;. [0.0257 0.0342 0.0514 0.0856 0.1370 0.047290
i Eb.ooos 0.0011 0.0027 0.0055 0.0109 0.00275
£.0049 0.0123 0.0247 0.0494 0.0740 0.0165Q
LD.0256 0.0512 0.0767 0.1279 0.1918 0.1061 U
7 8 9 10 X"
x-
X" = 0.1387 0.0324 0.0257 0.0005 0.0049 0.0256
X~= 0.0198 0.1621 0.1370 0.0109 0.0740 0.1918
A
4
A
4 A
1 II I} v V Ay
S* 0.0000 0.0511 0.1110 0.1879 0.2754 0.1321
S- 0.2754 0.2311 0.1329 0.1953 0.0000 0.1590
Cy 1.0000 0.8188 0.5451 0.5095 0.0000 0.5462
4 A Car
0.5462 Il Il i}
5
5
l 1 I I\l v
A 1.0000 0.8188 0.5451 0.5095 0.0000 0.5462
Ay 0.9995 0.8594 0.6215 0.5407 0.0222 0.6125
A3 0.9590 0.7431 0.6479 0.3279 0.0000 0.9492
Ay 0.9488 0.7427 0.6453 0.3631 0.0000 0.7477
6
A A, A Ay
8 Il I} 1 1
o Il I 1 Il
TOPSIS Il Il 1 II
TOPSIS
Ay
DO || I NH;-N I
II
Ay I
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