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Fig.2 Spectral reflectance distribution at various stations in the South Yellow Sea
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the South Yellow Sea

W 1 2 3 4 5 8 16 17 18 19
c, 0.140 0170 0160 0140 0130 0170 080 0300 0160  0.18
C 0.183 0178 0139 0131 0136 0173 078 026 0173 0.191
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E(%) 066 497 128 621 465 1945 65 120 78 622
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Tab.2 Comparison between forecasting and measured values for chlorophyll @ concentration in

the South Yellow Sea

s 1 2 3 4 5 8 16 17 18 19
C, 0.140 0170 0160 0140 0130 0170 0840 0300 0160  0.180
c 0188 015 0132 0124 0140 0121 0491 0317 0181  0.1%4

c,—C, —0.048 —0016 0028 0016 —0010 0049 0349 0017 -0021 -0.014

E(%) 337 962 1768 1138 786 877 48 S 129 7.89
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Tab.3 Comparison between forecasting and measured values for chlorophyll a concentration in

the South Yellow Sea

¥ I 6 7 9 10 1 12 13 14 15
C, 0.100 0.120 0.180 0.160 1.570 1.250 1.800 2.540 3.310
C, 0.150 0.139 0.249 0.278 35.088 9.087 0.99 0.849 0.509

C,— G -0.050 -0.019 -0.069 -0.118 33518 -7.837 0.801 1.691 2.801

E(%) 50.23 15.81 38.54 7375 213492 626.M4 4.50 66.57 84.64
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A STUDY ON MARINE BIO-OPTICAL ALGORITHM
—— ESTIMATION OF CHLOROPHYLL CONCENTRATION
IN THE SOUTH YELLOW SEA
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Abstract  On the basis of the multi —spactral reflectance data in the South Yellow
Sea and the chlorophyll a concentration data determined in situ with a fluorimeter
during the “Sino—Japanese Joint Basic Research on visible light remote sensing in the
Yellow Sea” in September, 1995, a marine bio—optical algorithm has been studied.
Factor analysis has been undertaken for the multi—spectral reflectance data. The
reflectance data covariant matrix is solved for eigenvalues and their corresponding
eigenvecters; the principal factors are obtained. The contributions of the first three
principal factors to the variance of reflectance are, respectively, 66.37%, 31.8%
and 0.97%. From the fist three principal factors 99.19% of the total information
on the original variables can be retrieved. A multivariate linear regression equation
has been established between the natural logarithm of the chlorophyll a concentration
and the fist three principal factors. The result shows that the overal correlation
coefficient of the subsample reaches 0.9713 and the root—mean—square error of the
hindcasting test estimate of chlorophyll a concentration is 0.0262 mg /m’ (the range
of the chlorophyll a: 0.130 — 0.840 mg /m%), with a relative error of 10.06%. The
relative error for the forecasting test is 17.79%. Predicted values of chiorophyll a
concentration are greatly affected in cloudy and rainy days.

Key words Factor analysis Multi —spectral reflectance Chlorophyll a-
concentration



