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Quantifying and Mapping the Ecosystem Carbon Stock of Mangrove Forests in the Philippines using machine learning and new-generation remote sensing data
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[bookmark: _Toc498243632]ABSTRACT
Mangrove forests are an important carbon (C) sink in the tropics. Ecosystem Carbon stocks from biomass and soil are important parameters to quantify and map in the mangrove area. However, very few reports are available at the country level, including the Philippines. This study was conducted in selected coastal areas of the Philippines to: 1) quantify and evaluate the Ecosystem Carbon Stocks of mangrove forest; and 2) map and determine the spatial distribution of the Ecosystem Carbon Stocks of mangrove forest. Intensive field assessments, combined with laboratory analysis, remote sensing and geospatial techniques were implemented to achieve the above objectives. We used field data and data from Sentinel-2 imagery and SoilGrids in Google Earth Engine cloud platform to estimate the Ecosystem C Stock using machine learning algorithms. Results of this study revealed that the mean Ecosystem C stocks of mangrove forests based on field plots was 494.12 MgC ha-1 while those predicted from remotely sensed data covering the whole country was 538.5 MgC/ha. The potential contribution of our Philippine mangroves to global Climate Change mitigation could translate to about 550 M tCO2 eq. The province of Palawan had the highest C stock. This study has shown the relatively enormous amount of Carbon stocked and stored in biomass and soil of mangroves in the country and suggests the need to protect them. Future studies should endeavor to explore the use of other datasets (e.g. GEDI-based Canopy Height Map) in predicting and mapping the spatial distribution of the Ecosystem C stock of mangroves in the country. 
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