Bathymetric Mapping in Dongsha Atoll Using FORMOSAT 2 Data
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Remote sensing data have been applied to estimate water depth in the clear and shallow water area. In this study, FORMOSAT 2 data were used for bathymetric mapping in Dong-Sha atoll, located in the northern South China Sea (SCS). For the ground truth, in-situ water depths were first surveyed and collected by a boat equipped with an echo-sounder and a global positioning system (GPS). An empirical model between measured water depth and band digital count of FORMOSAT 2 data was developed by the least squares regression analysis. Both schemes of no-classification and unsupervised classification were applied in this study. The results show that the standard depth error is less than 1.9 m for unclassified data, while more than 68% of in-situ data points have depth errors within 20%. When unsupervised classification scheme was applied, the amount of in-situ data which have less than 20% relative depth errors reach more than 80%, 82%, 45%, 54%, and 46% for classes 3, 4, 5, 6, and 7, respectively. Meanwhile, it was also found that the unsupervised classification scheme is more accurate for estimating water depth than unclassified result, because the standard depth errors are less than 1.19 m, 0.70 m, 0.88 m, 1.27 m, and 0.53 m for classes 3, 4, 5, 6, and 7, respectively.
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