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Table 1 Percent variation accounted for by PLS factors of South China Sea

Hyy# HERGE
AF

) - Ritiz E - Rithz
1 78.3141 78.3141 85.8805 85.8805
2 6.7948 85.1089 7.9286 93. 8091
3 13. 4003 98.5092 1.3027 95.1118
4 1.2875 99.7968 2.2436 97.3554
5 0.085 99.8818 1.7875 99. 1429
6 0.0174 99.8992 0. 4206 99.5635
7 0.0326 99.9318 0.0635 99.6271
8 0.0181 99.9499 0.0936 99. 7206
9 0.0174 99.9672 0.0848 99. 8054
10 0. 0092 99.9764 0.0816 99. 887
11 0.0048 99.9812 0.0787 99.9657
12 0.0055 99. 9867 0.0219 99.9876
13 0.0063 99.993 0.0101 99.9976
14 0.0026 99.9956 0.0016 99.9992
15 0.0018 99.9974 0. 0006 99.9999

R2 HEHEEREABESKUBENLESR

Table 2 Comparison of the predicted values and measured values of chl —a in South China Sea

A B E LW E X iRE/ % B Bt LW E xR %/ %
1 0.06653 0.078403 15 10 0.096924 0.100579 4
2 0.098899 0.088998 -11 11 0.093701 0.082475 -14
3 0.117149 0.099593 -18 12 0.317457 0.324207 2
4 0.089791 0.088998 -1 13 0.319687 0.31785 -1
5 0.083634 0.093236 10 14 1.29312 1.2714 -2
6 0.092184 0.08899% -4 15 16.51716 12.0783 -37
7 0.07953 0.086879 8 16 18.49478 19.7067 6
8 0.099919 0.097474 -3 17 17.19913 15.2568 -13
9 0.129581 0.133497 3 18 21.32015 22.2495 4

19 13.68618 19. 7067 31

EERXEE, ROTUBRRBHRRORE  H. ARESTMENXRRERLR2, TUELZH
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Table 3 Percent variation accounted for by PLS factors of China Yellow Sea
T BAFhE BRI %=
ELip:E= Rt LT E Rith
1 94.2713 94.2713 17.3772 17.3772
2 5.1397 99.411 4.7002 22.0774
3 0.3161 99.7271 39.8802 61.9576
4 0.1477 99.8748 16.1713 78. 1289
5 0.0698 99.9446 2.7717 80.9006
6 0.0192 99.9638 5.6467 86.5474
7 0. 0066 99.9704 7.7947 94.3421
8 0.0146 99.985 3.1308 97.4729
9 0.0057 99.9907 1.0336 98. 5065
10 0. 0044 99. 9951 0.9106 99.4171
11 0. 0025 99.9976 0.3596 99,7767
12 0.0013 99.9989 0.1951 99.9718
13 0.0011 0.0282 100
14 0 0 100
14 1.4
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Fig.4 The relation of PRESS of China Yellow Sea model

and the number of latent variables
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Table 4 The relative error of the PLS predicted values of three components in Case 2 water from simulated spectra

g BRRY BBy m

" . . .
e R e R e
1 20 19.99 0 10 10.15 -2 1 1.00 0

2 20 20.38 -2 5 4.86 3 0.5 0.50 -1

3 20 20.09 0 2 2.03 -2 0.2 0.20 2

4 20 19.98 0 1 0.97 3 0.1 0.10 -2

5 20 20.07 0 0.1 0.10 -1 0.01 0.01 1

6 10 10.09 -1 10 10.13 ~1 0.5 0.50 0

7 10 9.79 2 5 5.05 -1 0.2 0.20 4]

8 10 10.02 0 2 2.05 -2 0.1 0.10 4

9 10 9.89 1 1 0.98 2 0.01 0.01 -2
10 10 9.80 2 0.1 0.10 0 1 1.01 -1
11 5 4.94 1 10 9.74 3 0.2 0.20 -2
12 5 4.94 1 5 5.06 -1 0.1 0.10 2

13 5 5.06 -1 2 2.03 -1 0.01 0.01 -2
14 5 4.97 1 1 1.02 -2 1 0.98 2

15 5 5.11 -2 0.1 0.10 1 0.5 0.50 -1
16 2 1.96 2 10 10.03 0 0.1 0.10 1

17 2 2.04 -2 5 4.95 1 0.01 0.01 4

18 2 2.01 -1 2 1.99 1 1 1.01 -1
19 2 2.02 -1 1 0.98 2 0.5 0.48 3

20 2 2.00 0 0.1 0.10 1 0.2 0.20 0

21 1 1.00 0 10 9.98 0 0.01 0.01 -3
22 1 1.03 -3 5 4.97 1 1 0.97 3

23 1 0.98 2 2 2.06 -3 0.5 0.53 -5
24 1 0.98 2 1 0.99 1 0.2 0.20 1

25 5 4.99 0 1.3 1.25 4 0.2 0.21 -7
26 2.5 2.52 -1 0.6 0.62 -3 0.05 0.05 2
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Fig.6 Comparison of the predicted values and measured

values of total suspended matter io China Yellow Sea
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Retrieval of Oceanic Color Constituents from Case ]| Water
Reflectance by Partial Least Squares Regression

YANG Yan-ming', LIU Zhen-wen', CHEN Ben-qing', TANG Jun-wu®
(1. Third Institute of Qceanography, State Oceanic Administration, Xiamen 361005, China;
2. National Satellite Ocean Application Service, Beijing 100081, China)

Abstract. It is generally recognized that Case 2 waters are more complex than Case 1 waters in their composition and op-
tical properties. The standard algorithms ( usually band ratie) in use today for chlorophyll retrieval from spectral data
break down in Case 2 waters. Hyperspectral ocean color sensing may be necessary for Case 2 waters’ constituents retrieval.
However, hyperspectral data are usually highly correlated and statistical algorithms such as principal component inversion
have been employed in acean color sensing. In the present paper the principle, algorithm and advantage of another statisti-
cal algorithm-partial least squares regression ( PLS) are briefly described. Then PLS is applied to the retrieval of oceanic
color constituents from China Yellow Sea and South China Sea field reflectances, which are typical of Case 2 waters.
Cross-validation of PLS analysis shows that the retrieval accuracy is good and the predicted relative error of chlorophyll-a is
less than 37% . In order to check the robusticity of the PLS inversion model, PLS is also applied to the retrieval of oceanic
color constituents from computed reflectances to which 5% noise is added randomly. The cross-validation results of PLS
analysis on simulated data show that the model is robust and the predicted relative error of the three components ( chloro-
phyll-a, Total Suspended Matter and Yellow Substance) is less than 5% . Pre-processing of data is essential for the
constituents’ concentration ranging over several magnitudes. As an empirical algorithm, the training data set for PLS
should be typical that the data points distribute uniformly in the concentration range. It is suggested that PLS be suitable
for the regression problems which have a few observations but a lot of spectra variables, e. g. the retrieval of oceanic color
constituents from Case 2 water reflectance.

Keywords: casell water spectra; oceanic color constituents’ retrieval ; partial least squares regression



