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Application of Euclidean Distance Model with Varying Weights in
Comprehensive Assessment of Surface Water Quality

ZHANG Qingqing , XU Yueping, NIU Shaofeng, LOU Zhanghua
(Institute of Hydrology and Water Resources Engineering, Zhejiang University , Hangzhou 310058, China)

Abstract; On the basis of Euclidean distance model with weights, this study improved the calculation of
the weights. The weights were added to pollution factors according to different pollution contribution
rates. The level 1 of surface water environmental quality standards was taken as the coordinate origin’
The Euclidean distances with varying weights between units and coordinate origin”and between other lev-
els of surface water environmental quality standards and ‘coordinate origin”were calculated. The latter
served as a distance level evaluation criteria. The Euclidean distance model with varying weights was es-
tablished , which is suitable for assessment of surface water quality. This model was applied in compre-
hensive assessment of water quality, using the monitoring waler quality data obtained from 1996 to 2006
in Xucun section of the Dongyang River, a tributary of the Qiantang River. The outcome was compared
with that of grey clustering model and fuzzy complex index method. The results showed consistence with
actual water quality situation, indicating that the Euclidean distance model with varying weights has po-
tential application in comprehensive assessment of surface water quality.
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dex method; pollution contribution rate; comprehensive assessment of surface water quality
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Table 1 Water quality monitoring data at Xucun section of the Dongyang River mg/L
4 A CODy,, BOD;, NH,-N CODcr TN TP DO
1996 7 2.875 0.795 0. 145 11.31 1.62 0.12 7.245
1999 4 2.79 0.58 1.1 8.89 1.565 0.012 9.615
2000 12 4.75 2.645 0.195 8.51 0.855 0.058 8.26
2004 3 4.63 2.55 8.64 33.3 9.7 0.083 7.8
2004 7 4.72 1.61 3.59 24.1 2.1 0.037 6.3
2005 3 3.39 5.66 1.28 28.9 3.2 0.098 9.4
2005 7 3.69 1.5 2.01 18.8 3 0.079 4.6
2006 7 5.5 2.42 1.32 22.3 1.6 0.137 5.2
2006 11 5.38 4.65 4.35 41.5 7.3 0. 166 5.4
BAMAR (2) W7 A5G T RK R EET AL AR e, SR IR 2,
2 AAREERE VI AR E(A
Table 2 Evaluation standard values after coordinate transformation mg/L
i g COD,,, BOD; NH,-N CODcr TN TP DO
I 0 0 0 0 0 0 0
I 0.153 8 0.071 4 0.189 2 0.040 0 0.166 7 0.2105 0.27217
I 0.307 7 0.142 9 0.459 5 0.200 0 0.444 4 0.473 7 0.454 5
v 0.6154 0.428 6 0.729 7 0.600 0 0.722 2 0.736 8 0.818 2
\ 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 O 1.000 0
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Table 3 Weighting coefficients of each pollution factor in each unit under review

4E H COD,, BOD, NH,-N CODcr TN TP DO
1996 7 0.098 5 0.036 3 0.0397 0.103 3 0.444 1 0.164 5 0.113 5
1999 4 0.092 3 0.025 6 0.291 1 0.078 4 0.414 2 0.0159 0.082 6
2000 12 0.196 5 0.1459 0.064 5 0.093 9 0.283 0 0.096 0 0.120 2
2004 3 0.029 5 0.0227 0.3955 0.064 9 0.439 8 0.0192 0.028 5
2004 7 0.076 4 0.036 4 0.417 3 0.119 2 0.239 4 0.0217 0.089 6
2005 3 0.057 2 0.1333 0.1552 0.149 1 0.383 0 0.060 0 0.062 2
2005 7 0.064 2 0.036 4 0.251 4 0.100 0 0.366 5 0.049 9 0.131 6
2006 7 0.113 8 0.069 9 0.196 2 0.1410 0.236 9 0.102 8 0.1394
2006 11 0.044 8 0.054 0 0.260 1 0.105 6 0.4317 0.050 1 0.053 6

4 EBBIIED A
Table 4  Euclidean distance with varying weights A

5 A I (A I(AL) mAz) V(AL V(As)
1996 7 [0,0.075 9] .[0.0759,0.201 6] [0.201 6,0.3339] [0.3339,0.469 6] [0.469 6,1]
1999 4 [0,0.089 4] [0.0894,0.2299] [0.2299,0.374 4] [0.3744,0.521 1] [0.521 1,1]
2000 12 [0,0.0573]  [0.0573,0.1454] [0.1454,0.256 3] [0.2563,0.3911]  [0.391 1 1]
2004 3 [0,0.105 2] [0.1052,0.267 8] [0.267 8,0.4323] [0.4323,0.597 2] [0.597 2,1]
2004 7 [0,0.092 8] [0.0928,0.2258] [0.2258,0.368 5] [0.368 5,0.511 2] [0.511 2,1]
2005 3 [0,0.074 7] [0.0747,0.192 9] [0.1929,0.326 2] [0.326 2,0.470 7] [0.470 7,1]
2005 7 [0,0.086 7] [0.0867,0.211 7] [0.2117,0.349 4] [0.3494,0.482 5] [0.4825,1]
2006 7 [0,0.072 2] [0.0722,0.166 5] [0.166 5,0.285 5] [0.285 5,0.402 9] [0.4029,1]
2006 11 [0,0.089 5] [0.0895,0.230 1] [0.2301,0.376 6] [0.376 6,0.524 9] [0.524 9 1]
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Table 5 Water quality evaluation results of Xucun section

of the Dongyang River from 1996 to 2006
AEW KER B4

N
oA BRS ﬁ%HM%% Ak ek
1996 7 0.3531 4.1414 4 3 3
1999 4  0.3493 3.8267 3 2 2
2000 12 0.1127 2.628 7 2 2 2
2004 3 2.946 8 - 5 5 5
2004 7 0.8165 5.6247 5 4 5
2005 3 0.6510 5.3408 5 3 4
2005 7 0.6165 5.2590 5 4 4
2006 7 1.864 7 - 5 4 5
2006 11 1.917 4 - 5 5 5
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