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Table 1 Standardized data
X1 X2 X3 X4 X5 X6 X7 y
1 -0.1796 2.0293 1.9633 2.0064 2.2487 2.0289 0.3971 1.3663
2 -0.5743 1.4376 1.4414 1.4851 1.1657 1.4381 -1.1019 2.1751
3 -0.9698 0.7525 0.9212 0.8953 0.9063 0.7523 1.5183 0.6678
4 -1.2553 0.4723 0.5154 0.4718 0.5538 0.4726 0.5555 0.7046
5 -1.4198 -0.0571 0.0956 0.0455 -0.2636 -0.0572 0.6530 -0.2512
6 1.1764 -0.3684 -0.2450 -0.3044 -0.6405 -0.3683 0.4702 -0.3982
7 0.0391 -0.3062 -0.4491 -0.5083 -0.5279 -0.3064 0.5555 -0.4350
8 -0.4738 -0.3684 -0.6179 -0.6607 -0.5818 -0.3683 0.4702 -0.5821
9 1.0872 -0.7733 -0.8170 -0.7765 -1.1006 -0.7735 0.2630 -0.9864
10 1.0725 -0.6176 -0.8787 -0.8375 -0.8461 -0.6175 -0.4438 -0.8761
11 1.4707 -0.7421 -0.9437 -0.8897 -0.3713 -0.7421 -1.6991 -0.6188
12 0.0268 —1.4584 -0.9854 -0.9269 -0.5426 —1.4584 -1.6382 -0.7659
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y ==20.2-7.073 x 107x; + 0.16x, + 7.468 x 10 ~*x5 + 2.459x,4 + 2.797 x5 +

4.478 x 1073x¢ — 7.171 x 1072,
2

Table 2 Matrix of correlation coefficients

Xy X2 X3 Xy X5 X6 X7 Y
X 1.000 —0.445 -0.510 -0.490 —-0.453 -0.445 -0.410 -0.485
X —-0.445 1.000 0.896 0.895 0.854 0.917 0.316 0.844
x3 -0.510 0.896 1.000 0.916 0.873 0.896 0.306 0.862
X4 -0.490 0.895 0.916 1.000 0.879 0.895 0.273 0.865
xs —-0.453 0.854 0.873 0.879 1.000 0.854 0.155 0.830
X6 —-0.445 0.917 0.896 0.895 0.854 1.000 0.316 0.844
x7 -0.410 0.316 0.306 0.273 0.155 0.316 1.000 0.093
y —-0.485 0.844 0.862 0.865 0.830 0.844 0.093 1.000
3
1 Y m ) Table 3 Cross-validation
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X y 3 -0.1619 0.0975
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Reason diagnosis of river health based on partial least squares regression

PU Qian-chao' XIA Ji-hong HAN Yu-ling' HU Ling’ LUO Wei'
1. College of Water Conservancy and Hydropower Engineering  Hohat University ~ Nanjing 210098  China
2. College of Agricultural Engineering Hohai University ~Nanjing 210098  China
3. River Management Station of Zhejiang Province Hangzhou 310009  China
4. Haining Water Conservancy Bureau Haining 314400 China

Abstract Based on the analysis of the external factors for rive health the severe multiple correlation among various
factors was found. A multiple statistical method partial least squares PLS regression method was put forward to
eliminate the adverse effect. A reason diagnosis model of river health was established. According to the existing
conditions of Xinjiangtang River in Haining City the reason diagnosis case was analyzed. The results indicate that the
key factor to have effect on the health of Xinjiangtang is the discharge of industrial sewage and then GDP and the order
of other factors is the discharge of domestic sewage the population the discharge of agricultural sewage the investment
index of environmental protection and the rainfall. Therefore the corresponding measures were proposed to control
pollution sources to promote sewage pipe networks to strengthen river regulations and to improve river management

systems etc.

Key words river health reason diagnosis partial least squares regression Xinjiangtang River





