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Abstract

Shallow water depth information plays a vital role in marine resource management, channel planning,
and coastal protection. This study utilizes Landsat-8 satellite OLI imagery to develop a shallow-water
depth inversion model based on log ratios of blue and green light bands, combined with actual depth
data from the ICESat-2 satellite, and carries out experimental analysis in the Langhua reef sea area.
Through polynomial fitting methods, the model parameters achieved an R? value of 0.987 for inver-
sion results and 0.951 for validation data, demonstrating excellent accuracy and stability. The result-
ing water depth distribution map reveals the interlaced topographic features of shoals and deep chan-
nels in the Langhua Reef area. The research result demonstrates that the log ratio model holds prac-
tical value for shallow-water bathymetric surveys in coastal zones, significantly contributing to un-
derwater topography mapping and ecological studies.
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Figure 1. Study the location of Langhua Reef in the area
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Figure 2. Polynomial fitting results figure
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Figure 3. Model validation result figure
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Figure 4. Spatial distribution of water depth in Langhua Reef area
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Table 1. Light reflectance of different substrate types [13]-[19]
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Figure 5. Spectral reflectance curves of different substrates [14]
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