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Accurately measuring and monitoring of mangrove forests are crucial for
sustainable management of blue carbon in mangroves. Traditional methods face
limitations such as high costs, workforce demands, and limited accessibility, restricting
most studies to small areas. Advanced remote sensing (RS) methods offer a potential
solution to improve carbon estimation in mangroves, addressing these challenges. The
Banlaem mangrove forest, the study area, is expected to hold significant potential as
a high-capacity carbon sink. However, there is a lack of carbon assessment and
monitoring in this mangrove forest. This study aims to generate knowledge in an area
that remains limited by 1) assessing the aboveground biomass (AGB) and aboveground
carbon (AGC) stocks in the Banlaem mangrove forest in Nakhon Si Thammarat,
Thailand, and 2) developing AGB models using unmanned aerial vehicle (UAV)
technology within the mangrove forest. On-ground measurements were conducted to
assess the AGB and AGC stocks of the mangrove forest. Following this, UAV imagery as
a passive remote sensing method was used to derive vegetation indices (Vis) and a
canopy height model (CHM). These indices were then evaluated by comparing them
to the ground-truth AGB using multiple regression analysis. Mangrove species, including
Rhizophora mucronata, R. apiculata, and Avicennia marina, are present in the
Banlaem mangrove forest. The AGB and AGC stocks ranged from 0 to 179.78 tons/ha
(with a mean of 56.30 + 51.81 tons/ha) and 0 to 89.89 tons/ha (with a mean of 28.15
+ 25.90 tons/ha), respectively. The most accurate AGB model achieved an R? of 0.577,
a root mean square error (RMSE) of 27.5 tons/ha, and a p-value of < 0.001. This study
provides a replicable framework for assessing carbon stocks in the Banlaem
community, highlighting the importance of multispectral data. The information on

carbon storage, as well as the mangrove species identified in this study, facilitates



community participation in the continuous recording of statistical data and the
assessment of impacts on greenhouse gas reduction, contributing to sustainable

mangrove management in support of Thailand’s carbon neutrality goals.
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