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An evaluation of two semi-analytical ocean color algorithms
for waters of the South China Sea
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Abstract: With 42 in situ measurements of remote sensing reflectance and component absorption coefficients taken
in the South China Sea and coastal waters off Fujian, China during different seasons, the authors evaluate the
performance of the Quasi-Analytical Algorithm (QAA) and the Garver-Siegel-Maritorena (GSM) algorithm for
water absorption coefficients. It is found that the retrieval performances of the two algorithms are similar to those of
the algorithms by other researchers conducted in other regions. In this study, QAA performs better in the South
China Sea than in the waters off coastal Fujian. For the total absorption coefficient at 443 nm a(443), the root-
mean-square error (RMSE) is 0.046 in the South China Sea, with an averaged percentage error (&) of 7.9% ,
and averaged error in log scale (8) close to 0. For the waters off coastal Fujian, RMSE, & and 6 are 0.194, 30.6%,
and —0.167, respectively. The performance of the GSM is similar for the two waters. For a(443), RMSE and &
are 0.161 and 27.7% in the South China Sea and 0.149 and 32.1% in the waters off coastal Fujian, respectively;
their 6 values, however, are negative (—0.142; indicating underestimation) in the South China Sea and positive
(0.016; indicating slight overestimation)in the waters off coastal Fujian. Further analysis indicates that the
differences between the empirical parameters employed in the algorithms and actual values of the studied waters are
the main reasons causing the errors in remote sensing retrievals, therefore, it is necessary to regionally refine
those parameters in order to improve the algorithm performance.
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Tab.1 Comparison of derived results between QAA and GSM by different researchers
QAA GSM
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Tab.2 Comparison of total absorption coefficients (a ), phytoplankton absorption coefficients (a,), CDOM and

detrital absorption coefficients (a,) derived by QAA between the two types of water

(n=15) (n=27)
RMSE e/ % P 5 RMSE e/ % ” 5
a(412) 0.072 12.5 0.97 0.020 0.203 30.9 0.61 -0.170
a(443) 0.044 7.9 0.97 0.000 0.190 30.6 0.80 -0.167
a(490) 0.048 8.9 0.96 0.020 0.138 23.6 0.91 -0.113
a(510) 0.034 7.8 0.94 0.020 0.121 20.8 0.90 -0.090
a(555) 0.016 3.0 0.94 0.001 0.094 16.4 0.75 -0.053
ay, (412) 0.100 19.6 0.96 -0.011 0.223 43.6 0.80 -0.031
a,, (443) 0.105 20.8 0.94 -0.021 0.209 38.0 0.83 -0.038
a,, (490) 0.160 34.6 0.90 0.080 0.251 62.8 0.87 0.095
a,,(510) 0.272 74.9 0.84 0.154 0.292 82.9 0.86 0.150
a,,(555) 0.510 192.6 0.88 0.129 0.427 168.8 0.69 0.309
a,, (412) 0.149 274 0.95 0.045 0.399 43.1 0.01 -0.285
a,(443) 0.154 32.8 0.94 0.038 0.426 458 0.02 -0.319
a,, (490) 0.181 37.7 091 0.009 0.471 52.3 0.05 -0.386
ay, (510) 0.198 38.8 0.91 -0.009 0.492 55.4 0.06 -0.415
a4, (555) 0.243 38.9 0.89 -0.061 0.541 61.7 0.08 -0.482
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Tab.3 Comparison of total absorption coefficients (a), phytoplankton absorption coefficients (a,,),

CDOM and detrital absorption coefficients (a,) derived by GSM between the two types of water

(n=15) (n=27)
RMSE e/ % r 8 RMSE e/ % ? )
a(412) 0.203 33.1 0.96 -0.183 0.208 30.0 0.71 -0.165
a(443) 0.156 27.7 0.94 -0.142 0.146 32.1 0.70 0.016
a(490) 0.177 31.6 0.92 -0.168 0.208 30.5 0.71 -0.160
a(510) 0.076 13.9 0.95 -0.066 0.173 27.4 0.66 -0.110
a(555) 0.030 45 0.95 -0.020 0.142 26.2 0.55 -0.072
@y (412) 1.045 90.7 0.92 -1.042 0.715 69.7 0.63 -0.641
ay, (443) 0.247 42.0 0.86 -0.225 0.384 133.8 0.65 0.230
@y, (490) 0.440 61.9 0.85 -0.430 0.300 62.0 0.64 -0.002
@, (510) 0.204 354 0.95 -0.195 0.320 89.0 0.61 0.116
ay(555) 0.274 79.1 0.98 0.199 0.398 147.7 0.57 0.257
ay, (412) 0.153 24.5 0.94 -0.039 0.181 31.3 0.55 -0.051
a,,(443) 0.197 30.2 0.93 -0.113 0.228 29.6 0.54 -0.135
ay, (490) 0.306 44.4 0.90 -0.243 0.337 429 0.46 -0.277
a4 (510) 0.358 49.7 0.89 -0.304 0.389 49.2 0.42 -0.338
a4,(555) 0.481 60.8 0.87 -0.453 0.512 62.7 0.37 -0.477
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