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An IOP-based remote-sensing algorithm for Secchi depth and
its validation for the Gulf of Tonkin

Wei Guomei* , Shang Shaoling”™ , Lee Zhongping™ , Lan Jian™"
(" State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen 361005)
(™ Northern Gulf Institute, Mississippi State University, MS 39529)
(™ Department of Oceanology, Ocean University of China, Qingdao 266100)
Abstract

By combining the retrieval of inherent optical properties (IOP) with the relationship between IOP and Secchi depth
(Z), an IOP-based algorithm was formulated to estimate Z .y from remote sensing of water color. This algorithm was
further applied to the moderate-resolution imaging spectroradiometry (MODIS) data over the Gulf of Tonkin to get Z
from satellite observations, and the calculated results were evaluated with the data from the in situ measurements. With
a time window of + 48h and a spatial range of 1km, 30 match-up points were found (the measured Z 4 was in a range of
1.8 ~26.0m). By comparing the Z_4 from the IOP-based algorithm with the Z_ 4 from in sifu measurements, the average
percentage error (&) was 22% , and the root-mean-square-error in log scale (log _ RMSE) was 0.121. When the satel-
lite Z4 is calculated with the traditional chlorophyll-based approach, however, € is 42% and the log  RMSE is 0.185.
Clearly, these results demonstrate that, at least for waters in the Gulf of Tonkin, much more accurate Z estimation is
achieved when it is calculated with the IOP-based algorithm.

Key words: Gulf of Tonkin, Secchi depth, quasi-analytical algorithm, moderate-resolution imaging spectrora-
diometry (MODIS)
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