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Tablel The correlation coefficient matrix of water quality index
pH DO CODy, NHs-N TP TN TOC
pH  1.000
DO 0.328  1.000
CODy, -0.511 -0.134 1.000
NH;-N -0.098 0498 0.338  1.000
TP -0.133 -0.102 0.534 0417  1.000
TN -0.124 0.706 0221  0.790  0.139  1.000
TOC -0420 0.122 0816 0.641 0.723 0475 1.000
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2.4 2
241 Table2 The linear regression process
B R R ¢ Sig.
’ " TOC 0.555 0.084 6.626 0
, 14 0.816 0.666
( ) 1.311 0.41 3.195 0.004
2.3 NH;-N 1.413 0.235 6.018 0
0.789 0.622
y o ( ) 3.601 0.39 9.234 0
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, CODy,=axTOC+b ,a=0.555,b=1.311, ’ ’
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Fig.2 The linear fitting regression s 5
3
Table3 The contrast of monitoring data
TOC / CODy, / CODy, / NHs-N / TN / TN /
mg- L mg- L mg- L mg- L™ mg- L mg- L
5.78 4.54 4.52 -0.54% 2.47 6.81 7.14 4.86%
5.64 4.66 4.44 -4.66% 2.65 7.49 7.39 -1.31%
4.96 4.16 4.06 -2.31% 2.59 7.68 7.30 -4.96%
5.10 4.10 4.14 1.02% 2.44 6.71 7.09 5.70%
5.40 4.65 4.31 -7.33% 2.39 7.00 7.03 0.32%
4.90 4.68 4.03 -13.85% 2.27 6.62 6.85 3.47%
4.81 441 3.98 -9.65% 2.20 7.52 6.75 -10.27%
4.22 3.48 3.65 4.87% 2.30 7.36 6.89 -6.46%
4.43 3.82 3.77 -1.26% 2.32 6.72 6.92 3.00%
4.61 3.98 3.87 -2.74% 2.06 7.40 6.55 -11.40%
5.18 4.05 4.19 3.29% 2.06 6.48 6.54 0.98%
5.80 431 4.53 5.00% 2.17 6.97 6.70 -3.86%




80

38

(1] , . 1

, 2010,26(11):120-126. (ZHANG Xuan, WANG Qis-
han, YU Miao, et al. Application of multivariate statistical tech-
niques to water quality monitoring [J]. China Water & Waste Water,
2010,26(11):120-126. (in Chinese))

[2] s R , . D-S

[JI- , 2004,40(10):3-5. (LIN Zhigui, XU
Lizhong, HUANG Fengchen, et al. Multi—source water quality mon-
itoring data fusion based on D-S theory [J]. Computer Engineering
and Applications, 2004,40(10):3-5. (in Chinese))

[3] ZHOU Feng, LIU Yong, GUO Huaicheng. Application of multivari-
ate statistical methods to water quality assessment of the water-
courses in northwestern new territories, Hong Kong [J]. Environmen-
tal Monitoring & Assessment, 2007,132(1-3):1-13.

(4] . [J]-

49. (JIA Li. Study on correlativity of water quality parameters for
Huaihe River basin [J]. Water Resources Protection, 2001,(2):48-49.

(in Chinese))
(5] , .. [J]-
, 2007,18(4):544-551. (ZHOU Feng, GUO Huaicheng,

, 2001,(2):48—

HUANG Kai, et al. Multivariate statistic technique for spatial vari-
ation in river water quality [J]. Advances in Water Science, 2007,18
(4):544-551. (in Chinese))

6] , )

[J]. , 2004,16(6):42-43. (WEI Yuxi-
ang, ZHOU Ninghui, FANG Xiaohua. The trend review of water
quality change in the comprehensive treatment of inner Qinhuai
River in Nanjing [J]. Environmental Monitoring and Management,
2004,16(6):42-43. (in Chinese))

(7] . s
[J]. , 2010,38(33):18945-18947. (GAO Guizhi, LU
Hailong, CHEN Chen, et al. The analysis on ecological eestoration
potential of water hyacinth in inner Qinhuai River in Nanjing [J].

Journal of Anhui Agricultural Sciences, 2010,38(33):18945-18947.

(in Chinese))

[8] s . [J]. s
2010,31(3):606-611. (HE Wanqian, HUANG Jinliang. Identification
of spatio —temporal variation in the seaside water quality along
Macau Peninsula [J]. Environmental Science, 2010,31(3):606-611.
(in Chinese))

[9] . SPSS [M]. : s
2011289-292. (XUE Wei. Statistical Analysis and SPSS Application [M].
Beijing: Renmin University of China Press, 2011:289 -292. (in
Chinese))

[10] . [M].

, 2003:56-58. (ZHANG Yongbo. The Groundwater Environ-
ment Protection and Pollution Control [M]. Beijing: China Environ-
mental Science Press, 2003:56-58. (in Chinese))

[11] s . [J]-

, 2014,30(1):74-78. (MAO Xiaowen, CHANG Hong. Water
quality variation process in Nanjing reach of Qinhuai River and
pollution control measures [J]. Water Resources Protection, 2014,30
(1):74-78. (in Chinese))

[12] . HSPF

[D]. : , 2015. (ZHANG Xianfu. Study
on Water Environment Simulation and Prediction of Xinlicheng
Reservoir Basin Based on HSPF Semi —distributed Hydrological
Model [D]. Changchun: Jilin University, 2015. (in Chinese))

[13] . , ;

[J]- ( ), 2014,31(2):69-71. (LIU
Ming, ZHU Changjun, DUNZHU Jiacuo. Application of cluster
analysis method in water quality analysis of Jining City [J]. Jour-
nal of Hebei University of Engineering (Natural Science), 2014,31
(2): 69-71. (in Chinese))

[14] s s . TOC
(CODy) [J]. , 2006,31(3):154-155.
(GU Tingfu, LI Kun, BAO Jun. Correlation analysis of TOC and
CODy;, of automatic water quality monitoring in Daqing [J]. Envi-

ronmental Science and Management, 200631(3):154-155. (in Chinese))

Application of Cluster Analysis in Correlation Study on Water Quality Indexes

MA Zhen, ZHOU Mi

(College of Hydrology and W ater Resources, Hohai University, Nanjing 210098, China)

Abstract: With the enlargement of water quality monitoring scope and network, traditional methods of water quality indexes correlation analysis

can no longer be applicable to a large amount of water quality data. But the cluster analysis method can work it. SPSS software was used to calculate

the correlation coefficient matrix of water quality index with cluster analysis method. And a tree diagram was drawn to analyze the correlation of

water quality data. It is concluded that the total organic carbon and potassium permanganate index, total nitrogen and ammonia nitrogen have strong

correlation. Combined with the verification of linear regression, it can be proved that the R cluster analysis has a good effect on the study of water

quality index correlation, and it can play an important role in water pollution control or water quality monitoring and evaluation.

Key words: water quality index; correlation; cluster analysis; linear regression; big data



