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Abstract 

This research, A Comparison of Carbon Sequestration in Tree Species at Wichienmatu 
School, Mueang District, Trang Province, aims to study the carbon sequestration capacity of 
trees within Wichienmatu School. The study involved measuring the height and 
circumference of nine tree species, with five trees sampled per species. The studied tree 
species were Coconut Palm (Cocos nucifera), Rough-leaved Fig (Ficus hispida), Eucalyptus 
(Eucalyptus spp.), Cajeput (Melaleuca cajuputi), Jacaranda (Jacaranda obtusifolia), 
Dipterocarp (Dipterocarpus alatus), Teak (Tectona grandis), Betel Nut Palm (Areca 
catechu), and Perfume Flower Tree (Fagraea fragrans). 

The carbon sequestration of each species was estimated using biomass calculation methods. 
The results showed that Dipterocarp (Dipterocarpus alatus) had the highest carbon 
sequestration, exceeding 760.962 kgC. Cajeput (Melaleuca cajuputi) and Eucalyptus 
(Eucalyptus spp.) followed, with average carbon storage values of approximately 574.446 
kgC and 444.788 kgC, respectively. In contrast, Rough-leaved Fig (Ficus hispida) had the 
lowest carbon sequestration among the studied species. 
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Introduction 

Global warming is one of the most critical environmental crises, impacting ecosystems and 
human societies worldwide. A major cause of global warming is the increasing concentration 
of greenhouse gases, particularly carbon dioxide (CO₂), which is released from fossil fuel 
combustion, industrial activities, and human-related processes. The accumulation of CO₂ in 
the atmosphere intensifies the greenhouse effect, leading to rising global temperatures, 
polar ice melting, sea level rise, and extreme weather changes. 

One effective approach to reducing atmospheric CO₂ levels is increasing green spaces and 
enhancing carbon sequestration through trees. Trees absorb CO₂ during photosynthesis and 
store it in their biomass, making the study of carbon sequestration an essential tool for 
assessing the potential of different tree species in mitigating greenhouse gas emissions. 
Additionally, in the context of the carbon economy, tree carbon sequestration is linked to 
the concept of Carbon Credit, a mechanism that incentivizes CO₂ reduction. By quantifying 
the amount of carbon stored, this data can be used to support reforestation projects, forest 
conservation initiatives, and carbon credit trading in the carbon market. 

This study aims to evaluate the carbon sequestration potential of nine tree species found at 
Wichienmatu School, Trang Province. The study involves measuring tree circumference at a 
height of 130 cm from the ground and calculating biomass using data from the Faculty of 
Forestry, Kasetsart University. The collected data will be analyzed to compare the carbon 
sequestration capacities of each tree species, providing insights into their role in CO₂ 
absorption. The findings can contribute to future environmental policies and conservation 
efforts. 

Research Question: 

-How does the carbon sequestration capacity differ among the nine tree species at 
Wichienmatu School? 

Research Hypothesis: 

-The nine tree species—Coconut Palm (Cocos nucifera), Rough-leaved Fig (Ficus 
hispida), Eucalyptus (Eucalyptus spp.), Cajeput (Melaleuca cajuputi), Jacaranda 
(Jacaranda obtusifolia), Dipterocarp (Dipterocarpus alatus), Teak (Tectona grandis), 
Betel Nut Palm (Areca catechu), and Perfume Flower Tree (Fagraea fragrans)—
have varying carbon sequestration capacities. 

 



Independent Variable: 
The tree species studied, including Coconut Palm (Cocos nucifera), Rough-leaved 
Fig (Ficus hispida), Eucalyptus (Eucalyptus spp.), Cajeput (Melaleuca cajuputi), 
Jacaranda (Jacaranda obtusifolia), Dipterocarp (Dipterocarpus alatus), Teak 
(Tectona grandis), Betel Nut Palm (Areca catechu), and Perfume Flower Tree 
(Fagraea fragrans). 

Dependent Variable: 
The amount of carbon sequestration in trees. 

Controlled Variables: 

1. The same method is used to measure tree circumference, height, and biomass 
calculation. 

2. The same measuring tools are used, including a measuring tape, clinometer, and the 
same website for biomass calculation. 

3. The circumference is measured at a height of 130 cm above the ground for all trees. 

4. Measurements are taken at similar times of the day to minimize the effects of 
temperature and humidity. 

5. The measurers follow the same standardized method and receive training to ensure 
consistency. 

 

Materials and Equipment: 

1. INVICTA MK1 Clinometer – Used to measure the elevation angle for tree height 
calculation. 

2. Tangent (tan) table – Used in conjunction with the clinometer to determine tree 
height. 

3. Fiberglass measuring tape – Used to measure tree circumference at 130 cm above 
the ground and the distance between the measurer and the tree. 

4. Carbon sequestration assessment website 
(https://eng.forest.ku.ac.th/project/carbon/) – Used to calculate the amount of 
carbon stored in trees. 

5. Google Sheets – Used for data recording and calculations. 

https://eng.forest.ku.ac.th/project/carbon/


 

Research Methodology 

Study Site Selection 

The study focuses on trees within the area of Wichianmatu School, Trang Province (7.5553°N, 
99.6146°E). 

Part 1: Studying the Carbon Sequestration of Selected Trees 

1. Selection of Tree Species – Nine tree species within the study area are selected: 
Coconut Palm (Cocos nucifera), Rough-leaved Fig (Ficus hispida), Eucalyptus 
(Eucalyptus spp.), Cajeput (Melaleuca cajuputi), Jacaranda (Jacaranda obtusifolia), 
Dipterocarp (Dipterocarpus alatus), Teak (Tectona grandis), Betel Nut Palm (Areca 
catechu), and Perfume Flower Tree (Fagraea fragrans). 

2. Measuring Tree Circumference – Measure the tree circumference at a height of 130 
cm from the ground using a fiberglass measuring tape (Diameter at Breast Height, 
DBH). 

3. Determining the Measurement Position for Tree Height – Move to an appropriate 
distance from the tree to ensure a clear view of its highest point. 

4. Measuring Tree Height – Use a clinometer in combination with a tangent table to 
determine tree height. 

5. Data Recording – Record all measurements in Google Sheets for further analysis. 

6. Carbon Sequestration Calculation – Input the tree height (in meters) and 
circumference (in centimeters) into the carbon sequestration assessment website 
(https://eng.forest.ku.ac.th/project/carbon/) to estimate carbon storage. 

7. Calculating the Average Carbon Sequestration – Sum the carbon sequestration 
values of all trees and divide by the total number of trees studied to obtain the 
average sequestration per tree species. 

8. Data Analysis and Comparison – Analyze and compare the carbon sequestration 
capacity of each tree species to identify differences in their carbon storage 
capabilities. 

 

 

https://eng.forest.ku.ac.th/project/carbon/


 

Results: Part 1 

Table 1: Recorded Data of Tree Height, Circumference, and Carbon Sequestration of 
the Studied Tree Species 

 



 

A chart showing the average carbon sequestration capacity of the studied tree species. 

 

Conclusion and Discussion 

From the study of carbon sequestration in the nine tree species, it was found that 
Dipterocarpus alatus had the highest carbon content in its biomass, exceeding 760.962 kgC. 
Melaleuca cajuputi and Eucalyptus spp. followed, with average carbon storage of 
approximately 574.446 kgC and 444.788 kgC, respectively. Meanwhile, Ficus hispida had the 
lowest carbon sequestration capacity. 

Discussion 

 Tree size and characteristics affect biomass carbon content. Large and tall trees, 
such as Dipterocarpus alatus and Tectona grandis, store more carbon than smaller 
trees like Ficus hispida and Areca catechu, which have lower overall biomass. 

Tree species influence carbon sequestration. Fast-growing hardwood species, such 
as Eucalyptus spp. and Dipterocarpus alatus, tend to store higher amounts of 
carbon. In contrast, trees with lower biomass, such as Areca catechu and Ficus 
hispida, have lower carbon sequestration capacity compared to other species. 
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