Validation of a NIR-red-based algorithm for estimating chlorophyll-a concentration in several Asian Lakes
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     Satellite remote sensing, in terms of covering large spatial areas at highly frequents intervals, is a quite useful tool for monitoring chlorophyll-a concentration (Chl-a) in water bodies. The main objective of this study was to test the performance of a recently developed near-infrared-red (NIR-red) based algorithm, namely, SAMO-LUT (Semi-Analytical Model Optimizing and Look-Up Tables), by using data collected from several Asian lakes (Lakes Biwa, Suwa and Kasumigaura in Japan; Lakes Erhai and Dianchi in China; Saguling Reservoir, Lakes Tempe, Tondano, and Limboto in Indonesia). For each lake, remote sensing reflectances were observed to estimate Chl-a by SAMO-LUT, and water sampling was simultaneously carried out to measure Chl.a in laboratory. Accuracy for the SAMO-LUT algorithm was then evaluated by comparing the estimated Chl.a with the measured Chl.a. Results showed that the Chl-a predicted by the SAMO-LUT was strongly correlated with the measured Chl.a (R2=0.94), and the root-mean-square error (RMSE) and the normalized root-mean-square error (NRMS) were 8.9 mg/m3 and 72.6%, respectively. However, it is found that the SAMO-LUT failed for the sites with Chl.a less than 10 mg/m3 (15 sites of the total 148 sites with RMSE=1.8 mg/m3 and NRMS=217.9%). This is probably because that the difference among the water-leaving radiances at the NIR-red wavelengths (i.e., 665 nm, 705 nm and 754 nm) used in SAMO-LUT are too small due to the low concentrations of Chl-a. The RMSE and NRMS could be reduced to 1.0 mg/m3 and 16.0% for these small Chl-a sites, respectively if we used a blue-green algorithm (OC4E) instead of the SAMO-LUT. Moreover, if a combined algorithm (e.g., if Chl.a less than 10 mg/m3 then using OC4E, otherwise using SAMO-LUT) was used for these Asian lakes, the RMSE and NRMS could be reduced to 8.7 mg/m3 and 21.9%, respectively. In contrast, the RMSE and NRMS will be dramatically increased if we used OC4E to estimate Chl.a for the sites with larger Chl-a. These findings indicate that (1) no any algorithm was available for the whole sites; (2) different algorithm should be selected according to the water constituents and their concentrations of water bodies; and thus (3) it is necessary to develop a classification method for selecting appropriate algorithm for different cases of waters. 
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