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Tidal flats are widely recognized for their vital role in ecosystems, serving as habitats for diverse wildlife, natural barriers against coastal erosion, and filters for various contaminants. Furthermore, they have substantial carbon sequestration capacity, even without vegetation. Recent studies have shown that tidal flats can sequester 50% to 100% carbon compared to vegetated coastal areas such as mangroves. Therefore, tidal flats have the potential to be classified as blue carbon, which the IPCC defines as 'Biologically driven carbon fluxes and storage in marine systems that are amenable to management.' However, currently, tidal flats are not considered blue carbon because their carbon sequestration is not as well quantified as in vegetated coastal areas such as seagrass meadows, tidal marshes, and mangrove forests. The carbon sequestration rates in tidal flats are mainly governed by the activity of benthic microalgae, which depend on the facies of surface sediment. Since the grain size distributions of intertidal sediments vary spatiotemporally, monitoring the changes is crucial for accurately estimating their carbon sequestration and overall carbon storage.
Remote sensing could be a promising method for long-term monitoring of tidal flats, which are difficult to access and require significant effort to collect in situ data. Although previous studies have shown it is feasible to detect sediment grain size using satellite images, several challenges remain. These include removing unwanted signals from surface spectral reflectances, such as moisture content and benthic algae, and limitations in multitemporal analysis. Therefore, this study proposes a robust grain size detection model to obtain precise and absolute grain size information from satellite images. The model's effectiveness is demonstrated through application to multiple satellite images and validation against in situ data from various fieldwork and studies.
As space development costs become cheaper, various optical satellites are launched and become available. We strongly expect that the methodology can be applied to multiple satellites and would lead to getting regionally or globally quantified contribution of carbon sequestration rate at very high spatiotemporal resolutions.
