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Abstract: Principal component analysis (PCA) has been widely applied to environmental assessment. Taking
the water environmental quality assessment as an example, whether the method can be applied to environ-
mental quality assessment has been discussed. And the results showed that it was obviously wrong in many
cases. We analyze the reasons why it was wrong in these cases from two aspects including the physical
meanings and operation process of PCA, The conclusions were as follows: 1) PCA is a Mathematics method
about numerical analysis of covariance essentially, but comprehensive evaluation is the judgment of the value
of the evaluation system. When the numerical difference has not constituted value judgments on the compre-
hensive evaluation, it is wrong to apply PCA to environmental valuation forcibly; 2) The variance contribu-
tion rate only represents the variance information of the index system, not all of the information. It may cause
the removal of the important index, if researchers select important indexes only according to variance contri-
bution rate. We must consider other factors to select important index, such as, Natural and Geographical con-
ditions, Social and Economic status and so on. So it can not be taken as a mainly yardstick to judge whether
the value is high or low, and also, it is not appropriate to regard the variance contribution and the weight co-
efficient as the same in comprehensive evaluation; 3) PCA is a good mathematical method which has physi-
cal meaning itself, but we can’t quote its physical meaning blindly. Whether a method could be applied to en-
vironmental quality assessment or not, if and only if the numerical difference of the evaluation index system
constitutes on the value differ of things being evaluated. Specifically speaking, it is difficult to get a simple
conclusion of when it is appropriate or not. We must make a detail analysis according to concrete problems.

Keywords: Environmental Assessment; Principal Component Analysis; Numerical Difference; Value
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Table 1. Performance about 9 environmental indicatorsof 5 regions (unit: mg/L)

= 1 5 XY 9 MEREAE IR (B mo/L)

HhIX COoD BOD; i B A Y i ISE- S
1 15.00 3.00 1.00 3.00 1.00 2.00 3.00 0.20 0.01
2 15.00 3.00 0.05 0.05 0.01 0.01 0.01 0.50 0.10
3 20.00 4.00 0.05 1.00 0.05 0.05 1.00 1.00 0.20
4 30.00 6.00 0.10 1.00 0.05 0.05 1.00 1.50 0.30
5 40.00 10.00 0.10 2.00 0.05 0.10 1.00 2.00 0.40

R R TR HET AR E R, LR R R A, AN, B UCRIE I AR R e TR R RN, SR T, IR
R, ASCERIATIRNRD o NS, ASCITESRPR 2 N NI TR bR, SO 5 ZEIHE L

Table 2. Results comparison of PCA and evaluation of singleindex about 5 regions

R 2 5MREESHTS R ETFALERME

X W R ME RS ME ERSEEERI ER Ve S 2 B TP
1 4.19568 0.88307 3.10238 5 HVHK
2 -0.30012 —2.33324 -0.93197 1 IES
3 —0.43436 —0.85873 —0.56118 4 IS
4 —-1.29984 0.24919 -0.79761 3 V%
5 -2.16136 2.059715 -0.81162 2 V%
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Table 3. Performance about 9 environmental indicators of 10 regions (unit: mg/L)

% 3 10MXE 9 MFRIEIRIRIL (S mo/L)

X CoD BOD5 Tt 23 AY/iN::s B i B ps¥7]
1 7.00 1.00 0.01 0.05 0.01 2.00 0.01 0.01 0.01
2 14.00 2.00 0.01 0.05 0.01 0.01 0.01 0.10 0.01
3 15.00 3.00 0.05 1.00 0.01 0.01 1.00 0.05 0.02
4 15.00 3.00 0.05 15.00 0.01 0.01 1.00 0.05 0.02
5 18.00 3.50 2.34 2.56 231 2.84 3.15 0.80 0.18
6 20.00 4.00 0.05 1.00 0.05 0.05 1.00 1.00 0.20
7 25.00 5.50 0.85 2.00 0.03 0.02 1.00 1.26 0.25
8 30.00 6.00 0.10 2.00 0.05 0.05 1.00 1.50 0.30
9 40.00 10.00 5.26 20.15 2.56 6.15 7.81 6.54 6.98
10 28.00 10.00 0.20 0.30 0.45 0.50 0.42 5.46 9.86
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Table 4. Results comparison of PCA and evaluation of single index about 10 regions

R 4 W0NMREEA SIS RRATHFERTEL

X B E M ME B E M ME FERA LR AR FER o i s R4 BRFETF I 45 R
1 -1.93932 —0.88779 -1.50915 1 FAES
2 ~1.91404 —0.21346 -1.36511 2 1%
3 —1.57986 —0.20585 -1.13233 3 IES
4 -1.02971 -0.70383 —0.84492 4 HVH
5 0.83606 —1.75104 0.25019 8 FAES
6 —1.12487 0.21809 -0.73780 5 IIES
7 —0.55114 0.46094 -0.29505 6 FAES
8 —0.43704 0.82634 —0.14748 7 IV
9 6.38801 —0.77742 427640 10 FAES
10 135190 3.03402 1.50526 9 FAES
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Figure 1. Component matrix picture of PC about 10 regions
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