Remote sensing of environment and disaster laboratory Institute of Industrial Science, the University of Tokyo, Japan

Estimation of Coral Reef Environmental Parameters Using Remote Sensing
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be stract: Various parameters within coral reef ecosystems influence the reflectance, making the parameters observable through remote sensing platforms such as
satellites and UAVs. Specifically, parameters such as water depth, pigment and suspended matter concentrations, and bottom type contribute to the observed signal.
Although these factors are physically mixed within the reflectance, optimized and geometric methods can be employed to decouple them. It enables a comprehensive
characterization of coral reef environments using remote sensing techniques.
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Introduction /7 & Results %% 3
Coral reefs, despite covering only approximately 0.1% of the ocean surface, A. Results from Satellite Platform
support nearly 25% of global marine biodiversity and play a crucial role in A. R TSR T — LD R

coastal protection, fisheries, and tourism. However, they are increasingly ol . vl
threatened by ocean acidification, global warming, overfishing, and marine Depth Bottom Color Chlorophyll
pollution, prompting international concern and the need for enhanced HEBWE  I023ITE 2L NCESE HPWHE  0STE
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monitoring. : /i. ,

Given the fragmented and widespread distribution of coral reefs across tropical

ocean, satellite remote sensing offers an efficient and cost-effective tool for )
large-scale monitoring. For field investigations, UAV-based multispectral
imaging can complement traditional ecological surveys by providing
centimeter-level resolution, enabling the collection of high-precision near-
surface data.
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B. Results from UAV Platform
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Based on the above technical framework, researchers can gain a comprehensive

Ky = =) understanding of global ecosystems, while also achieving a multi-dimensional
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- \ ! s o e S insight into key areas through field investigations.
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