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Study on Optimizing Monitoring Network of Yitong River
LU Hong-jun, WU Rui
Abstract The pollution characteristics of 32 monitoring sections of Yitong River in 2014 were analyzed by using SPSS software and principal

( Jilin Province Research Academy of Environmental Science, Changchun, Jilin 130012)

component analysis method. The degree of water pollution in the monitoring section was sorted based on the analysis results, and cluster analy-
sis was conducted by SPSS software. According to the specific distribution of monitoring section grid, the optimal water quality monitoring sec-
tion was obtained. The results showed that the optimized monitoring network can more accurately determine Yitong River Basin water quality
changes in each section. The study can provide data support for the improvement of the comprehensive management of the Yitong River and

water quality.
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Table 1 Monitoring data of Yitong River section sampling mg/L
o MO BT 4% B CASEN A A PEALT U N B
No. Name of monitoring Chemical oxygen Ar.nmonla Dissolved Biochemical Total Total nitrogen
section demand nitrogen oxygen oxygen demand phosphorus
1 PE A LK PRSI 16.19 0.30 5.02 3.79 0.34 0.52
2 FPSE ST AR 15.90 0.59 4.76 3.63 0.18 0.77
3 B T 14.66 0.53 4.84 3.90 0.15 0.76
4 PrdETEK) HED 13.30 0.75 4.64 3.48 0.43 1.11
5 ABFHATA L 13.94 0.51 4.85 2.43 0.13 0.72
6 i) BAYEL AT 14.15 0.57 4.31 2.56 0.13 0.72
7 [IEST PN 11.89 0.19 4.63 2.67 0.03 0.40
8 e A 15.85 0.53 4.77 3.26 0.29 0.67
9 FHHFAL 13.40 0.41 4.84 3.02 0.05 0.62
10 B BT A 13.55 0.25 4.73 2.89 0.08 0.45
11 EFRPAL 12.64 0.63 5.20 3.31 0.28 0.79
12 SHESL IR KA 16.84 0.37 10.09 A 0.04 0.82
13 MR BT R 67.70 12.23 2.76 15.96 0.94 17.90
14 PRI T 71.21 12.09 6.03 23.32 1.32 16.35
15 A AW 40.56 9.57 6.09 14.23 0.64 12.49
16 T7 S AT T 38.45 7.02 6.00 11.31 0.91 10.55
17 EANpNAi] 45.29 7.45 5.90 13.71 0.58 10.34
18 LY SN 53.30 0.91 2.20 16.90 0.68 3.87
19 AR 45.74 11.05 6.54 15.60 1.16 12.59
20 ARt 49.88 10. 64 6.36 17.49 2.24 12.84
21 ans | 70.97 8.11 5.60 22.94 1.17 11.28
22 NG T 28.17 6.90 5.56 10. 06 0.71 7.92
23 B K ZEHE K Bt 1 38.06 5.28 5.09 11.88 0.50 9.56
24 Lt o 44.23 7.62 6.02 15.02 0.64 10.57
25 iAW 49.90 10.20 6.19 15.91 0.65 11.54
26 REFAMH 129.00 11.67 6.58 46.85 2.61 15.09
27 ARLT5K) HER 141.24 13.93 9.34 52.95 3.50 17.77
28 I 31.93 5.72 5.76 12.00 0.55 6.81
29 NIRRT 42.60 5.22 4.97 17.98 0.48 7.70
30 KEFEEH 42.85 8.07 6.19 15.29 0.40 10. 60
31 [N | 52.33 5.94 5.67 18.68 0.39 8.13
32 Sl O 59.57 11.48 6.28 21.26 0.59 13.82

TE: A TR R TR R

Note:“ A” indicated that the data was below the detection limit

*x2

REMARFABRBRNERE

Table 2 The total variance explained by the common factor

WIUEHFE(E Initial eigenvalue

PEHCE 7 Fzg A Extraction of sum of squares

TREHEE-J7 MZE A Rotated square sum load

W4 J5 ZETTHRR FRTTRE 7 25 DTk R TTHRE 5 2 DUERR FRTTR
Component At Variance Cumulative 41t Variance Cumulative A1t Variance Cumulative
Total contribution contribution Total contribution contribution Total contribution contribution
rate // % rate // % rate // % rate // % rate // % rate // %
1 4.809 80. 157 80. 157 4.809 80. 157 80. 157 2.557 42.655 42.618
2 0.576 9.594 89.751 0.576 9.59%4 89.751 2.079 34.650 77.268
3 0.475 7.909 97. 660 0.475 7.909 97. 660 1.224 20.392 97.660
4 0.126 2.104 99.764
5 0.009 0.142 99.906
6 0. 006 0.094 100. 000
x3 MoERE x4 RERSER
Table 3 Composition matrix Table 4 Rotation matrix
FEH7 Index Jt Component Bzt %43 Component
1 2 3 Index 1 2 3
A2 % Chemical oxygen demand 0.949 -0.129 -0.253 fk2F % Chemical oxygen demand 0. 850 0.472 0.190
2 & Ammonia nitrogen 0.916 -0.176 0.352 Z A, Ammonia nitrogen 0.398 0.863 0.304
Y fi 48, Dissolved oxygen 0.717 0.664 0.205 A4 Dissolved oxygen 0.294 0.250 0.921
He kR4 & Biochemical oxygen demand — 0.951 -0.025 -0.258 H: Ak % R Biochemical oxygen demand 0. 846 0.421 0.281
JiM i Total phosphorus 0.910 0.093 -0.289 J\T Total phosphorus 0.830 0.320 0.359
JV & Total nitrogen 0.907 -0.279 0.307 JAA Total nitrogen 0.432 0.877 0.197
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%“ 0_ section name score section name score
= U Ak 302187 (17 Jiads kAR 8.898 1
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3 R AT T IE 16.0675 (|19 Kkt 7.5326
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WA
A7 Conponent 1 A3 Component. 3 7 ARdednin 12,0336 |23 pod 2.978 4
N N 8 TIAT 11.446 9 |24 i GIH 2.896 3
B fesmEin s R VLI
) ) 9 N 11.3103 (|25 fHEisK) HEd 2.7389
Fig.1 Components of rotating space 10 AR L 11114 4 |26 {1 BT 26219
RS MRS REER 1 BRybn:n 10.1974 |27 FFH 2.5980
Table 5 Component score coefficient matrix 12 (X SN 10.133 8 ||28 FZ iy 2.5922
s Py Component 13 EAIp NG 10.115 7 ||29 ERCERE] 2.5715
EiEL7D 14 KRETWIED  10.0717 ||30  RBEI 2.5396
Index 1 2 3 15 e FAR T 9.989 2 |31 TEST) 2.263 1
124755 & Chemical oxygen demand 0.538 -0.117 -0.267 16 AN H 9.758 2

-0.374 0.736 0.012
1A fi#48 Dissolved oxygen -0.303 -0.180 1.189
He Ak %1 Biochemical oxygen demand 0.529 -0.208 -0.110
JEW Total phosphorus 0.554 -0.353 0.047
-0.292 0.759 -0.172

2% Ammonia nitrogen
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Table 7 score and common factor score
) Wi 8 . W s
s ﬂ)aqﬁrfjfgﬁ F, F, F, s &qﬁtﬁiﬁ F F, F,
section name section name
1 FRE AR LK EEITT 9.118 4 ~-3.090 7 1.2726 || 17 L o 24.3355 4.022 4 -7.690 7
2 B SLFFRHR 8. 686 4 -2.5170 1.0094 |18 i TukO 26.562 6 5.774 8 -9.19 1
3 B AW 8.146 6 -2.483 7 1.396 9 19 ARAZH I 84.8670  —-6.901 1 -33.202 7
4 PG K HEE 7.224 0 -1.872 4 1.5145 |20  RZy5KHEO 92.7080  -6.7155 -34.166 4
5 BT IBK PRI — — — 21 IR 17.958 0 1.916 0 -3.8500
6 e mwNii 34.749 1 10.5182 -18.9638 |22  /NEFHMHO 26.9896  -0.1019 -8.3837
7 S A o] 40.255 6 6.5744 -16.5152 |[23  KETHREMD 23.374 4 4.5358 -7.170 6
8 A2 KA 20.634 0 7.4960 -6.8733 (|24  #EKHHO 31,9378  -0.6238 -10.2277
9 T5 4R IR 19.649 2 4.9218 -5.7957 |[25  EmlidgpEmnEOl 33.390 3 6.208 2 -12.571 4
10 EAllp N il 24.346 7 3.9139 -7.9302 ||26  HRFHE 6.9867 -2.1335 1.763 3
11 SN 35.855 2 -6.7803 -13.7240 |27 (A pEYE 7.3096  -2.0437 1.053 1
12 SRR O 23.712 6 7.5056 -7.8107 |[28  FEIEH 6.2351 -2.3470 2.054 9
13 ARt 27.6729 6.1672 -9.3062 (|29 el 8.5733  -2.5949 1.096 7
14 FEAZhE 42.941 6 0.0345 -16.1051 |[30  FyHF 7.0336  -2.3125 1.8392
15 Nl 14.292 6 4.4499  -3.0660 |31 4 BT 7.2049  -2.540 6 1.712 4
16 TSR EEHEK T 20.729 3 3.1254 -6.7079 || 32 R 6.6645  -2.1389 2.417 1
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Fig.2 Dendrogram of cluster analysis
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