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Tab. 1 Correlation coefficients of the variables

Station r X X X3 Xs X5 Xy y

A X 1 0.430 0.956 0.577 0.022 -0.275 —-0.466 0.186 -0.423
X, 1 0.483 0.321 -0.057 -0.326 -0.610 0.027 -0.563
X3 1 0.644 0.132 -0.387 —-0.581 0.202 —-0.548
X, 1 -0.307 0.043 —-0.040 -0.422 —-0.008
X; 1 —-0.206 -0.189 0.180 -0.291
Xs 1 0.728 -0.364 0.929
X7 1 -0.491 0.899
X 1 -0.436
y 1

B X 1 0.456 0.504 0.673 -0.708 -0.623 0.457 0.148 0.714
X, 0.037 —-0.083 0.075 0.077 -0.067 0.516 -0.114
X; 0.108 -0.293 —-0.387 0.227 -0.214 0.275
Xy -0.873 -0.842 0.186 -0.116 0.919
X; 0.697 0.432 -0.117 -0.929
Xs 0.124 0.443 -0.864
X; 0.380 0.292
Xg -0.141
y 1

X X X5 Xy Xs X Xo Xy T § pH DO COD PO/ 8
y Chl-a r 0.5=|r| 0.8 0.8=|r|=1.0 - 5

Note: Xi, X, X3, Xy, X5, Xg, X7, and Xg represent independent variables of 7, S, pH, DO, COD, PO,*", nutrient N, and oil,
respectively. y represents the dependent variable of chlorophyll-a. Correlation coefficient r: 0.5=| r |

correlation; 0.8=| » |=1.0 highly significant linear correlation

R2 BARBIEREL

Tab. 2 Normalization of the sample data

0.8 significant linear

Station Sample No. X X5 X; Xy Xs Xs X; X3 y

A 1 -2.065 0.388 -1.814 -0.891 -0.914 -0.430 0.112  -0.218 -0.152
2 -1.318 -2.241 -1.119 -1.076 1.699 0.384 1.159  -0.021 0.834
3 -0.362 -0.097 -0.598 0.307 —-0.687 2.625 1.286  —-0.662 2.090
4 0.176  -0.391 -0.250 0.399 -1.149 0.181 0.747  -0.662 0.727
5 0.803 -0.707 0.617 0.922 -1.180 -0.226 0.541 -0.416 0.116
6 0.923 1.509 1.138 1.137 1.150 -0.430 -0.045 -0.711 -0.681
7 0.953 0.564 1.486 1.322 -0.119 -0.837 -1.663 0.963 -1.106
8 0.564 0.281 0.270  -1.629 0.487 -0.633 -0.870 2.441  -0.870
9 0.325 0.693 0.270  -0.492 0.714 -0.633 -1.267 -0.711 -0.959

B 1 -2.054 -1.525 -0.767 -1.386 1.859 0.633 -1.202 -1.596 -1.236
2 -1.361 0.0228 -2.002 -0.371 0.089 1.215  -0.509 1.407 -0.629
3 -0.349  -0.353 1.590 -0.481 0.185 0.168 -0.325 0.155 -0.637
4 0.199 1.806 -0.261 —-0.920 1.440 0.866  —0.579 0.005 -1.404
5 0.805 1.323 0.074  -0.358 0.025 0.400 0.944 1.707 0.046
6 0.892 0.570 0.973 0.834 -1.004 -1.810 -1.183 -0.945 1.366
7 0.921 -0471 -0.598 2219  -1.197 -1.694 -0.102 -0.545 1.520
8 0.574 —0.542 0.467 0.231 -0.731 0.051 1.182 0.305 0.345
9 0.372  -0.830 0.523 0.231  -0.666 0.168 1.775 -0.495 0.629

1
The same as Tab.1
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Tab. 4 Variable importance in projection of two stations

VIP
Independent variables A Station A B Station B
X 0.822 1.137
X, 0.910 0.182
X3 0.962 0.438
X, 0.421 1.462
Xs 0.496 1.478
X 1.564 1.376
X; 1.449 0.464
Xg 0.775 0.224
A 3 B
1 5
5 A
Rd(X)=0.772 Rd(Y)=0.991 3
77.2% 99.1%
B RA(X)=0.580 Rd(Y)=
0.909
58.0% 90.9%
F5 B HRITERRE
Tab. 5 Rd(x) and Rd(y) of two stations
Rd A Station A B Station B
t 15} I3 f
X1 0.447 0.909 0.916 0.730
X5 0.404 0.437 0.515 —
X3 0.585 0.959 0.959 0.184
X4 0.030 0.684 0.912 0.850
Xs 0.071 0.163 0.282 0.863
X6 0.626 0.803 0.889 0.730
X7 0.855 0.879 0.879 0.122
Xg 0.252 0.321 0.823 —
X 0.409 0.644 0.772 0.580
Y 0.879 0.964 0.991 0.909
X Y

X represents independent variables, Y represents depen-
dent variables

3.5
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The Application of Partial Least Squares (PLS) Regression to the Factors
Affecting the Ocean Primary Productivity

GUAN lJionghui, YANG Zhenjie
(Jiangmen Marine & Fishery Environment Monitoring Station, Jiangmen 529000)

Abstract The concentration of chlorophyll-a is an important index of phytoplankton biomass that can
reflect the status of ocean primary productivity. According to the analysis on the physicochemical
environmental factors that affect the concentration of chlorophyll-a, we may clarify the dominant factors
of ocean primary productivity. Two monitoring stations were situated on the sea area in Jiangmen,
Guangdong Province, China. The survey was conducted from March to November 2010 to determine
chlorophyll-a, water temperature, salinity, pH, dissolved oxygen (DO), chemical oxygen demand (COD),
phosphate, nutrient N and oil in two stations. According to the principal component analysis (PCA), the
application of the partial least squares (PLS) regression solved the multiple regression analysis including
the multiple correlations between the environmental factors with a high precision; it also established the
mathematical model with fewer monitoring data. In the PLS regression, the monitoring data were
normalized, and then used the variable importance in projection and T ellipse fitting-aided analysis
technique for extraction. The regression equation of station A was y = 0.0076x,—0.0806x,—1.2869x3+
0.1498x4—0.1905x5+126.6x4+5.985x7,—0.3538x3+10.84. The regression equation of station B was y=
0.0781x,+0.5852x,+0.4773x3—0.5661x4—38.11x5+0.8501x4—4.429. The eutrophic index of station A was
0.041, suggesting that the water of Chuandao sea area was oligotrophic. The eutrophic index of station B
was 1.005, suggesting that the water of Shadi sea area was eutrophic. The results showed that the main
effective factors of chlorophyll-a were nutrients N and phosphate in oligotrophic waters of Chuandao sea
area, and that COD, DO and water temperature were the effective factors of the ocean primary produ-
ctivity in Shadi sea area.

Key words Partial least squares (PLS) regression; Ocean primary productivity; Physicochemical env-

ironment factors; Eutrophic; Oligotrophic
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