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Application of factor analysis method to the water quality evaluation of lower
Huangbaihe River

ZHANG Cai-xiang' WANG Yan-xin' ZHANG Zhao-nian®
1. School of Emvironment  China University of Geosciences ~ Wuhan 430074  China 2. Yichang Environmental
Monitoring Station  Yichang 443000 China

Abstract Factor analysis method was applied to the evaluation of water quality of Pinghu area on the lower reach of
Huangbaihe River. Five main pollution factors were pointed out. Eutrophication is the most serious one of them and the
next is contaminant of oil and toxic substances. The research provides a scientific basis not only for assessing the state of
pollution and pollution characteristics of lower Huangbaihe River but also for planning the plans for its ecological

remediation .
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2000 2.2
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2001
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1
CODy,  NO,-N TN NOy-N  NH;-N ss DO BODs TP
CODy, 1.000
NO,-N 0.030 1.000
TN 0.829 0.282 1.000
NO;-N 0.303 0.634 -0.177 1.000
NH;-N 0.923 -0.129 0.735 -0.342 1.000
0.700 0.349 0.678 0.247 0.720 1.000
0.168 -0.239 0.097 -0.421 -0.020 -0.229 1.000
SS -0.076 -0.162 -0.181 0.390 -0.037 0.198 -0.189 1.000
DO 0.351 -0.409 0.151 -0.431 0.354 0.010 0.191 -0.069 1.000
BODs 0.807 0.010 0.737 -0.318 0.724 0.517 0.510 -0.167 0.261 1.000
0.098 -0.044 0.333 0.241 0.053 0.237 -0.072 0.342 -0.053 0.098 1.000
TP 0.855 -0.124 0.504 -0.191 0.827 0.649 0.113 0.298 0.350 0.597 -0.009 1.000
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0]
/% /% o /% /%
1 4.854 40.449 40.449 44.82 7 0.219 1.822 97.002
2 2.519 20.989 61.438 23.26 8 0.157 1.307 98.309
3 1.534 12.782 74.220 14.16 9 0.128 1.064 99.373
4 1.092 9.103 83.323 10.09 10 0.049 0.410 99.783
5 0.831 6.927 90.251 7.68 11 0.018 0.146 99.929
6 0.592 4.930 95.180 12 0.008 0.070 100
3 12 5 P
CODy, 0.960 -0.157 -0.069 0.121 0.017 0.966
NO,-N 0.170 0.889 -0.234 -0.130 -0.066 0.89%4
TN 0.835 0.086 -0.318 0.088 0.345 0.933
NOs-N -0.129 0.777 0.376 -0.285 0.135 0.861
NH;-N 0.931 -0.281 -0.031 -0.078 -0.018 0.953
0.851 0.291 0.165 -0.209 0.116 0.89%4
0.021 -0.181 -0.074 0.963 -0.034 0.967
sS 0.010 0.035 0.947 -0.09 0.190 0.943
DO 0.266 -0.711 -0.042 -0.019 -0.048 0.580
BOD; 0.777 -0.070 -0.150 0.523 0.082 0.911
0.096 0.043 0.188 -0.026 0.967 0.982
TP 0.845 -0.220 0.380 0.074 -0.181 0.946
2.2.2 20 5
A 4
i
5 90.251% > 85%
5 3 CODy, 0.206 -0.021 -0.025 0.005 -0.037
NO,-N 0.087 0.459 -0.169 0.029 -0.135
2 5 12 TN 0.159 0.053 -0.275 -0.021 0.297
90.25% 5 NO;-N 0.012 0.345 0.232  0.002  -0.009
NH;-N 0.208 -0.128 -0.034 -0.189  -0.056
.75 SPSS ’
9.75% 0.213 0.138 0.084 -0.136  -0.019
90% 3 CODy, ~0.054 0.121  0.139 0.799  -0.023
BODs; TN NH;-N TP ss 0.004 0.003  0.684 0.110 0.014
6 DO 0.035 -0.372 -0.046 -0.198 0.022
BOD; 0.139 0.099 -0.017 0.374 0.034
NO,-N NOs-N DO 3 -0.053  -0.084 -0.022 -0.003 0.864
TP 0.201  -0.034  0.344 0.052 -0.281
68.08%
2.3
5
2 3
14.16% 10.09%
7.68% SS
a.
2.2.3
3
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F
F, F, Fy F, Fs F
-0.7823 -0.2433 0.4897 -0.3585 -0.5117 ~0.41335 15
-0.6281 -0.2050 ~0.2406 -0.2770 ~0.4682 -0.42717 16
~0.5557 ~1.7957 ~0.1525 ~1.0270 ~0.2944 ~0.81457 20
-0.4299 -0.4741 -0.6884 -0.5641 -0.3222 -0.48210 17
-0.7373 -0.4471 ~0.5619 -0.0369 ~0.0495 -0.52154 18
~0.8568 -0.4303 -0.7155 -0.1854 -0.1170 -0.61311 19
0.293 1 0.0503 ~0.6552 ~0.0827 ~0.1501 0.03042 10
0.0050 -0.3085 -0.4624 4.1104 -0.2843 0.25791 4
0.2848 0.3599 -0.2482 0.1278 0.1316 0.19922 5
0.1101 0.2367 -0.5398 -0.0776 -0.1187 0.01102 12
3.8952 ~1.1078 ~0.3846 ~0.3639 ~0.1351 1.38660 1
-0.1749 0.3435 -0.3985 -0.3728 -0.4400 -0.12633 14
-0.1105 0.4825 -0.1265 -0.1212 -0.1521 0.02088 11
~0.2467 0.5120 0.1219 ~0.0489 ~0.3605 ~0.00684 13
0.0629 0.6868 0.0631 ~0.3315 ~0.0628 0.15861 6
0.0477 0.5096 -0.0424 -0.4191 0.0468 0.09522 7
-0.0364 0.4582 -0.0624 -0.1191 0.1103 0.07788 9
~0.0449 0.3343 0.5476 ~0.0271 4.1180 0.44870 3
~0.2531 0.5832 0.5880 0.0791 ~0.3929 0.08328 8
0.3432 0.4254 3.784 1 0.1417 -0.8087 0.74079 2
b.
F, p
b.
Fs
C.
F,
d.
) M .
1999. 154 ~ 162.
3 J. 2004 26 4 139 ~ 146.
. SPSS for Windows M .
2000.444 .
a. J . 2002 22 3 29-~31.
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