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Water Quality Assessment of Heilongjiang Control Section in Songhua River
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Abstract; Principal component analysis of the water quality indicators of 13 monitoring sections in
Heilongjiang control section of the Songhua River Basin in different water periods was carried out to
identify the main pollution sources, and then targeted water pollution control countermeasures were
proposed. The results showed that BOD;, COD, TP and TN were the main pollution indicators, with a
total contribution rate of 49.529% . The primary pollution sources were domestic sewage and agricultural
sewage. The second largest pollution indexes were petroleum, anionic surfactants and cyanide from
industrial wastewater. The most serious pollution was mainly in Ash River Estuary and Longan Bridge
during normal water period. Longan Bridge during normal water period was seriously polluted by domestic
sewage and agricultural sewage. Miaojia during normal water period was seriously polluted by industrial
wastewater.
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Tab.1 Correlation coefficient matrix of water quality index

T H DO | CODy, | BOD; | &% | f17h% | COD TN TP | ik | WAk | LAS | mifkd
DO 1.000 | -0.314| -0.176| -0.069| 0.044 | -0.356| -0.008 | —-0.298 | -0.384| 0.216 | -0.224| 0.096
COD,, |-0.314 1.000| 0.239| -0.033| 0.059 0.697| 0.005| 0.290| 0.172]-0.189 0.157|-0.064
BOD; -0.176 0.239] 1.000| 0.505| 0.329 0.709| 0.600| 0.462| 0.375|-0.182 0.461| 0.115
A -0.069 | -0.033| 0.505| 1.000| O0.406 0.317| 0.850| 0.649| 0.087|-0.216 | -0.140| 0.013
VaR(IIES 0.044 0.059| 0.329| 0.406| 1.000 0.376| 0.386| 0.133| -0.283| 0.264 0.143 |-0.191
COD -0.356 0.697| 0.709| 0.317| 0.376 1.000| 0.386| 0.465| 0.214]-0.184 0.481|-0.111
TN -0.008 0.005| 0.600| 0.850| 0.386 0.386| 1.000| 0.692| 0.128|-0.204 | -0.039| 0.056
TP -0.298 0.290| 0.462| 0.649| 0.133 0.465| 0.692| 1.000| 0.258]-0.486 | —0.226|-0.094
Ay |-0.384 | 0.172] 0.375| 0.087|-0.283 | 0.214| 0.128] 0.258| 1.000|-0.360 | 0.194| 0.488
HALW 0.216 | -0.189| -0.182| -0.216| 0.264 | -0.184| -0.204 | -0.486| —0.360| 1.000 0.165| 0.207
LAS -0.224 0.157| 0.461| -0.140| 0.143 0.481| -0.039| -0.226| 0.194| 0.165 1.000 | -0.062
ALY 0.096 | -0.064| 0.115| 0.013|-0.191 | -0.111| 0.056| -0.094| 0.488| 0.207 | -0.062| 1.000

XA R BCH AT 3 803 A3 A, 45 R L3k
2, LB oilkFE L4 85% IR, M 12 Fh sy
ey 5 Fh 3By, 43 R8O FL L F2 (F3 (F4 (F5,
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Ay RENE SR IR B 84. 176% (115 B .
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Tab.2 Eigenvalue, principal component contribution rate and

cumulative variance contribution rate of water quality index

85y FHIEE | stlik%/% | BiFsiike/ %
1 3.906 32.549 32.549
2 2.038 16. 980 49.529
3 1.826 15.219 64.748
4 1.481 12.340 77.088
5 0.850 7.088 84.176
6 0.727 6.058 90.234
7 0.394 3.287 93.521
8 0.231 1.929 95.450
9 0.205 1.709 97.159
10 0.112 1.283 98.442
11 0.112 0.935 99.377
12 0.075 0.623 100. 000
5 FhoK R bs 25 B3 A AT M L3R 3 KT

bR T B 2 R REAS PR BLAS K S b 5 2 o)
ZIA) BRI AF A, 23T 2R R 2 (R AR
FT G KR bR AR S b
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Tab.3  Principal component matrix of water quality index
IK 8 H F1 F2 F3 F4 F5
BOD;, 0.820 0 0.186 | 0.318 | -0.154
COD 0.803 | -0.316| 0.380 |-0.107 0.177
TP 0.788 0.216 |-0.358 |-0.239 0.100
TN 0.767 0.512| 0 0.182 0
A, 0.718 0.564 |-0.127 | 0.110 0
ALY 0.393 | —0.538|-0.501 | 0.406 0
DO -0.391 0.514| 0 0.237 0.196
VERIES 0.376 0.427| 0.639 | 0 0
LAS 0.233 | -0.525| 0.588 | 0.260 | —0.416
WUEY |-0.402 | 0.131) 0.584 | 0.439 | 0.237
ALY 0 -0.156 -0.336 | 0.814 0.375
COD,,, 0.444 | -0.501| 0.161 |-0.347 0.596
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Fig.1  Comprehensive water quality score of all monitoring sections
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Tab.4  Principal components of pollution factors in each monitoring section
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