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Abstract: The application of the traditional grey correlation analysis method to water quality assessment is prone to cause
appearance of " disorder" and "reverse order" in grey correlation analysis. To overcome these problems, the traditional
method was modified by nondimensionalizing the original data with the standardization method that was less affected by po-
lar value and rewriting the formula of absolute difference into a new one based on the distance from point to area to improve
accuracy of the calculation. Meanwhile, in light of the properties of the water of the Beihengjing River which was seriously
polluted by NH,-N and TN, weights of the indices were adjusted. The application of the modified grey relational analysis
method to evaluation of the water quality of the Beihengjing River in Shanghai shows that its results match the reality better

than the traditional one and any other conventional methods.
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Table 1 Water quality monitoring data of the Beihengjing River in May 2011 mg - L™
W3 W DO CODy, COD¢, BOD; NH;-N TP TN ¥ K A
R A 2.9 10.7 25.2 3.8 6. 61 0. 430 11.70 0.001 0 0. 060
AT 3.7 5.7 15.6 2.9 5.69 0.385 9.88 0.002 2 0. 090
P B 3.4 8.7 27.0 5.5 7.25 0. 803 11.20 0.001 8 0. 140
e VA2 1.1 9.1 25.1 6.1 6.33 0. 679 10. 40 0. 000 7 0. 025
5] i 2.4 8.9 22.9 2.8 6.47 0.245 10. 30 0.002 3 0. 070
Ji R B 4.2 8.1 17.0 2.8 1.85 0.325 5.50 0. 000 3 0. 090
PR ST AT 1.9 8.8 24.4 3.9 4.28 0. 260 6.45 0.001 1 0.070
Eala Y 3.3 8.0 18.3 2.9 2.61 0.228 5.88 0.000 9 0. 025
Bla 4.1 6.0 15.3 4.5 1.94 0. 206 5.96 0.001 2 0. 060
VLI 3.2 5.5 15.8 2.9 0.52 0.114 3.63 0.001 6 0. 025
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Table 2 Criteria for grading of surface water environment quality mg - L™
EiztoN 12 M2 m2 IV VES £V
DO [7.5,+%) [6,7.5) [5,6) [3,5) [2,3) [0,2)
CODy,, (0,2] (2,4] (4,6] (6,8] (8,15] (15,+ )
CODy, (0,15] (0,15] (15,20] (20,30] (30,40] (40,+ )
BOD, (0,3] (0,3] (3,4] (4,6] (6,10] (10, + )
NH;-N (0,0.15] (0.15,0.5] (0.5,1] (1,1.5] (1.5,2] (2,+)
TP (0,0.02] (0.02,0.1] (0.1,0.2] (0.2,0.3] (0.3,0.4] (0.4,+)
TN (0,0.2] (0.2,0.5] (0.5,1.0] (1.0,1.5] (1.5,2.0] (2.0,+c)
¥R (0,0.002] (0,0.002] (0.002,0.005] (0.005,0.01] (0.01,0.1] (0.1,+)
VaRliES (0,0.05] (0,0.05] (0,0.05] (0.05,0.5] (0.5,1] (1,+)
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Table 3 Nondimensionalized data of the water quality indices at the Chensigiao Station
~ ) L BE
A B 1% I % % - V& VI EVE
DO -1.03 [1.26,+%) [0.58,1.26) [0.13,0.58)  [-0.76,0.13) [-1.21,-0.76) (-o ,—1.21)
COD,,, 0.38 (- ,-1.00] (-1.00,-0.60] (-0.60,-0.20] (-0.20,0.20]  (0.20,1.60] (1.60,+0 )
CODg, -0.10 (- ,-0.83] (- ,-0.83] (-0.83,-0.37] (-0.37,0.55] (0.55,1.48] (1.48,+w )
BODj -0. 81 (= ,-0.75] (- ,-0.75] (-0.75,-0.41] (-0.41,0.27] (0.27,1.63] (1.63,+x )
NH,-N 7.30 (-o,-1.18] (-1.18,-0.71] (-0.71,-0.04] (-0.04,0.63]  (0.63,1.30] (1.30,+0 )
Jyi: 0.27 (-»,-1.21] (-1.21,-0.68] (-0.68,-0.03] (-0.03,0.63]  (0.63,1.29] (1.29,+ )
BA 12. 68 (= ,-1.15] (-1.15,-0.74] (-0.74,-0.05] (-0.05,0.63] (0.63,1.31] (1.31,+ )
R -0.50 (-»,-0.51]  (-»,-0.51] (-0.51,-0.44] (-0.44,-0.32] (-0.32,1.78] (1.78,+0 )
VRS -0.62 (- ,-0.66] (- ,-0.66] (-%,-0.66]  (-0.66,0.40]  (0.40,1.59] (1.59,+0 )
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Table 4 Absolute differences of the water quality indice at
the Chensigiao Station

K BT bR 12 2 mzE NEK VE HVE

DO 229 1.62 1.17 0.27 0 0.18

CODy,, 1.38  0.98 0.58 0.18 0 1.22

COD, 0.73 0.73 0.27 0 0.65 1.58
BOD; 0 0 0.07 0.4l 1.08 2.44

NH;-N 8.49 8.02 7.35 6.67 6.00 0
pixi 1.48  0.95 0.30 0 0.36 1.02
HAR 13.83 13.42 12.74 12.05 11.37 0

PR R 0.01 0.01 0 0.06 0.18 2.29

FEREN 0.05 0.05 0.05 0 .02 2.20
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Table 5 Grey correlation efficiency and weights of the water quality indice at the Chensigiao Station

— ExTEeT A

KB T % 2 e VR FVE e
DO -0.0100 -0.004 8 -0.001 3 0.005 7 0.007 7 0. 006 4 0.107 2
CODy, -0.002 4 0.000 1 0.002 6 0.005 1 0.006 2 -0.001 4 0.086 4
CODg, 0.002 0 0.002 0 0.005 4 0.007 4 0.002 6 -0.004 3 0.102 3
B0D5 0.0151 0.0151 0.014 0 0.008 9 -0.001 3 -0.0217 0.208 4
NH;-N -0.065 1 -0.061 1 -0.0552 -0.049 4 -0.043 5 0.008 7 0.120 4
SN -0.003 8 0. 000 4 0.005 6 0.007 9 0.0050 -0.000 2 0.109 4
BA -0.152 4 -0.147 5 -0.1394 -0.1312 -0.123 1 0.0119 0.164 3
Y% Wy 0. 005 3 0.005 3 0.005 3 0.005 0 0.004 3 -0. 006 8 0.073 4
VaR(iiES 0.002 0 0.002 0 0.002 0 0.002 1 0 -0.002 5 0.028 4
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Table 6 Comparison between different methods in water

quality evaluation of the Beihengjing River
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