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Abstract

Thailand has set a carbon neutrality target by 2050 to collaborate with other countries in addressing
climate change issue. A key measure is the use of forest ecosystems that can absorb carbon dioxide. To
successfully implement this, it is necessary to monitor carbon stock and increment in trees. However, the
conventional method requires significant time, labor, and financial resources. To reduce these limitations,
Unmanned Aerial Vehicles (UAVs) have recently been introduced as an alternative. This study aims to compare
the carbon stock measured from conventional method and UAV-based method in a 3-year-old teak plantation
managed by the Center of Learning Network for the Region, Chulalongkorn University, Saraburi Province. We
established field plots across the study area of 15 rai, where tree height (H) and diameter at breast height (DBH)
were recorded. These data were used to develop a DBH-H relationship. Aboveground and belowground biomass
were calculated using allometric equation before converting to carbon stock. For the UAV-based method, aerial
photographs were captured and used to generate a digital surface model (DSM) and a digital terrain model
(DTM). DSM and DTM were used to produce a canopy height model (CHM). Tree height values obtained from
the CHM were then used to estimate DBH using DBH-H relationship. The results revealed a statistically significant
difference in carbon stocks estimated from two methods at the 95% confidence level. Carbon stock from plot-

based method was 12.1 kgC/rai, while the UAV method produced a lower estimate of 7.9 keC/rai.

Keywords: Allometric equation / Biomass / Carbon storage / Photogrammetry / Unmanned aerial vehicles
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gﬂﬁ 3 (n) digital terrain model (DTM), (¥) digital surface model (DSM), (A) zonal statistic of DTM, (1) zonal statistic of DSM,

(3) zonal statistics of canopy height model (CHM) wag (2) orthomosaic
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