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Development of Carbon Sequestration Estimation Methods for Dry

Dipterocarp Forest using Unmanned Aerial Vehicles and Machine Learning
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Abstract

The current climate change is attributed to the increase of carbon dioxide in the
atmosphere. However, forests play a crucial role in effectively absorbing these carbon
dioxide emissions. The objective of this research was to develop a method for estimating
carbon sequestration in dry dipterocarp forests using unmanned aerial vehicles (UAVs) and
machine learning. The research methodology was divided into three main parts: 1)
surveying the dry dipterocarp forest by measuring the anatomical characteristics of trees,
2) surveying the forest using UAVs, and 3) developing models through machine learning,
comprising three models. Field survey and data analysis identified a total of 1,241 trees
from 39 species, with an estimated carbon sequestration of 213,525.96 keCO,e. Machine
learning results utilizing the Canopy Elevation Model technique showed a carbon
sequestration amount of 212,513.92 kgCO,e, while the Deepness technique indicated
217,933.89 keCO,e, and the Segment Mean Shift technique showed 207,006.90 keCO2e. It
can be concluded that the Canopy Elevation Model demonstrated the highest accuracy
in estimating carbon density compared to field measurements. Furthermore, the analysis
of the Canopy Elevation Model's accuracy yielded an accuracy rate of 0.597, a precision
of 0.902, a recall of 0.638, an Fl1-score of 0.747, and an overall correctness of 74.737%

Keywords: Ecosystem services, global warming, aboveground biomass
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(3) nsazanouaznslindndust () manwnsnssy (5) MslERuanMTUdsuwUamsldaay
waztlsl ua (6) MAnsdansveadie (PCC, 1996) wenanillumsuszidiuves Intersovernmental
Panel on Climate Change (IPCC) wiia®) 2557 wugilugsanunaissuiiinuandiuialanguiy
ogsseoslngriaanseningd 1983 fis 2012 1uthaan 30 Yegudigelutas 1400 Fiku
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msandrwudlifadunsaaunasiniuansueunazyiliinnsuandassaisusuainumasin
\AugseuuusIEInIA (UNECE, 2025) G?fqijﬂﬂgfmil,ﬁmﬂswﬂgmiaiﬁauﬂssaﬂ (Greenhouse
Effect) wazni1aglanseou (Global warming) ﬁﬂfﬂ%@%ﬁﬂ?ﬂ’]ﬂ&ﬂﬁtuauﬁﬂLﬁviuﬂ QISR
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Extension, 2025) TutlagtufinAdesuunndnsuiinunstniuaivouluiiuiivls e
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AnaTIvesesAUsEnaunndueduliiledun 1y (Stem) A Branch) lu (Leaf) wag 310
(Root) (Uttaruk & Laosuwan, 2020; Repo et al., 2021; He et al., 2022; Alongi, 2022) @ ﬁ?u
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al,, 2014; Romero et al., 2020; Fradette et al., 2021; Livingston & Lincoln, 2023; Oumasst
etal, 2024) vail Feyadnumslassadrsiulifuannsotaldannisdsateyaluniaui
wazdausiinisnisdrsslunnaunnslddeyalasiaiiuas sunsawasiuliiifinnugnsiosgs us
miAsnstsdudeusioterdeyransiidarudsrglunuaunuwessaduisnsiduydes
watkazAlrIgAeud1un (Larjavaara et al,, 2013; Lu, et al., 2014; Jurjevic et al., 2020)
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Huang et al., 2023; KC, et al., 2024)
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