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Abstract Based on the monthly monitoring data of 23 water quality indexes of Wulie River basin in 2014, a
comprehensive water quality evaluation was performed using single-factor assessment and comprehensive evaluation
index method. Utilizing principle component analysis (PCA) , the main pollution indicators in the river basin and
the regional spatial variation characteristics of the water quality were determined. Furthermore, the pollution
sources in the basin were analyzed. According to the results, the water quality of upper tributaries was in Class II ,
the water quality of monitoring sections S1 and S3 in main stream was in Class [l , and that of monitoring sections
S2 and S4 in main stream was in Class IV. The main pollution indicators were BOD; and TP. The PCA results
showed that PC1 included COD., and COD,, , the PC2 included NH,-N, DO and BOD;. There were four main
pollution sources including domestic sewage, industrial wastewater, agricultural fertilizer and pesticide inputs, and
livestock and poultry raising waste.
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Fig.1 Distribution of water quality monitoring sections

and points in Wulie River basin
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Table 1 ~ Water quality monitoring results of Wulie River basin in 2014 low water period
I
St
S5 6 s7 S8 S9 S10 s11 S12
COD,/( mg/L) 12. 46 7.22 7.39 7.00 6. 60 6.20 14. 15 7. 14
NH, -N ¥ f/( mg/L) 0.130 0. 100 0. 105 0. 100 0. 061 0. 063 0.071 0.094
BOD;/(mg/L) 1.525 1.545 1.430 1.430 1.533 1. 467 2. 060 2.200
TP ¢ i /( mg/L) 0. 105 0. 096 0. 095 0. 065 0. 030 0.033 0.075 0. 090
DO # i (mg/L) 8. 960 8. 850 8.270 8. 540 10. 080 10. 370 8.950 9.105
ALY BE / (mg/L) 0. 425 0.319 0. 334 0. 400 0.989 0. 820 0. 425 0.332
5 R By B/ ( mg/L) 0.00030  0.000 45 0.00050  0.00030  0.0005 0.000 5 0. 000 30 0. 000 45
Ve I I | | | I} I |
AT T 0.39 0.33 0.33 0.31 0.36 0.33 0.39 0.35
st PR
kit
Sl 2 S3 S4 I3 2 V2
COD,/( mg/L) 7.14 7.39 7.00 14.95 15. 00 20. 00 30. 00
NH;-N ¥ /(mg/L) 0.218 0. 480 0.311 0.377 0. 500 1. 000 1. 500
BOD;/( mg/L) 3.985 4.675 3. 840 5.780 3.000 4. 000 6. 000
TP ¥ i /( mg/L) 0. 090 0. 095 0. 065 0. 075 0. 100 0. 200 0. 300
DO ¥/ (mg/L) 9.105 8.270 8. 540 8.950 6. 000 5.000 3.000
ALY/ (mg/L) 0.332 0.334 0. 400 0. 425 1.000 1.000 1.500
Y5 R Wy B /(mg/L) 0. 000 45 0. 000 50 0. 000 30 0. 000 30 0. 002 5.000 0.010
K I I\ I I\
A BT 0. 43 0. 50 0. 43 0.57
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Table 2  Correlation coeffient matrix

15 h7 coD,, CODy, BOD; NH;-N TP DO
CODg, 1. 000 0.997 0. 790 —-0.089 -0.798 -0.221
CODy, 0.997 1. 000 0.747 -0.170 -0. 843 -0.258
BOD; 0.790 0.747 1. 000 0. 456 -0.387 0.363
NH;-N —-0.089 -0.170 0. 456 1. 000 0. 641 0. 556
TP -0.798 -0. 843 -0.387 0. 641 1. 000 0.330
DO -0.221 —-0.258 0.363 0.556 0.330 1. 000

®3 FHEE.ERSTHKERRRTHE
Table 3 Eigen value, principal component contribution

and cumulative

WIRFFIE(E
Ty
F R sk AR T3 7% i W/ % SR TTIRE /%
— 3.389 56. 476 56. 476
- 2.045 34. 089 90. 565
= 0. 566 9.435 100. 000
] 1.665 x 10" 2.776 x 101 100. 000
i 9.272 x 10" 1.545 x10 1 100. 000
A -2.776 x 10716 -4.626 x10°5 100. 000
F4 EHSETHIER
Table 4  Principal component loading matrix
FHr
Bzt —
COD, 0.979 0. 166
CODy,, 0.992 0. 094
BODj 0. 683 0.731
NH,-N -0.285 0. 889
TP -0.904 0.313
DO -0.286 0. 766
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Table 5 Principal component score and comprehensive score
Wi PCLAME  PC2AMHE LGBAME k4
S1 —-1.945 -2.423 -2.125 4
S2 -2.795 2.488 -0.807 3
S3 -0.041 -0.527 -0.224 2
sS4 4.781 0.463 3.156 1
5r
4t
3t
w 2F
S
=y
H
_1 o
—a— PCIAMHE
2r —e— PC24HH
3t A EME
1 1 1 |
S1 S2 S3 S4
A 900 b i

2 2014 SFREGAKFRENETEER S S EZN
Fig.2 Variation of principal component scores

of monitoring sections in 2014
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Fig.3  Pollutant emission of Wulie River basin
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