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ABSTRACT

Background and Objectives: Forest and climate are strongly intertwined. As photosynthesis increases, more
atmospheric CO, is converted into biomass, thereby reducing carbon in the atmosphere and sequestering it
within plant tissues both above and belowground. In the global carbon cycle, biomass is an important building
block, significant carbon sequestration, and is used to help quantify pools and changes of greenhouse gases
(GHGs) from the terrestrial biosphere to the atmosphere associated with land use and land cover changes. In
recent decades, rising carbon emissions have become a major global concern, as highlighted in the Kyoto
Protocol. Consequently, urban greenery—particularly tree planting—has gained importance as a climate
change adaptation and mitigation strategy. The potential benefits and services provided by greenery to the urban
ecosystem from a physical point of view include removal GHGs emissions, thermal comfort, improved air
quality, energy-use reduction, flood protection and improved runoff-water quality. From a social perspective,
green spaces provide health and a range of recreational and psychological benefits, create environmental
awareness and encourage positive actions toward climate change. As evident, the carbon sequestration potential
of trees in urban landscape revolves around the important biological process of photosynthesis, respiration, and
decomposition as the carbon sequestered is the difference between the carbon benefited by photosynthesis and
the carbon lost by respiration. Peltophorum pterocarpum is a commonly planted species in heavily motorized
urban areas. It tolerates vehicular pollution due to the high ascorbic acid concentration and pH levels in its
leaves. It is also the symbolic tree of Kasetsart University, where numerous individuals are widely distributed
across the campus. This study therefore focused on evaluating the biomass accumulation and carbon storage of
Peltophorum pterocarpum at Kasetsart University, Bang Khen campus. Specifically, we aimed to address the
following research questions: (1) What is the current status of biomass accumulation and carbon storage of

Peltophorum pterocarpum? and (2) How do these variables differ among size classes?
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Material and method: The plotless method was used to observe the tree species of Peltophorum pterocarpum
in Kasetsart University, Bangken comapus during August to October 2019. All Peltophorum pterocarpum trees
with a diameter at breast height (DBH) > 4.5 cm were DBH and total height measured, and the spatial location
(UTM) were recorded for every observed tree. The total height was measured using a laser rangefinder, while
spatial coordinates were collected using a global positioning system (GPS). We analyzed quantitative stand
characteristics, including stem density, basal area, diameter class distribution, aboveground biomass (AGB),
belowground biomass (BGB), and total carbon storage (TC). Differences in median carbon storage among size
classes were tested using the Kruskal-Wallis nonparametric test. In addition, the relationship between total
carbon storage and basal area was examined using Spearman’s rank correlation.

Results and discussion: The total density and basal area of Peltophorum pterocarpum were 1,011 stems and
148.34 m?, respectively. The estimated AGB and BGB were 668.65 t and 173.85 t, corresponding to 0.66 +
0.02 t/stems for AGB and 0.17 + 0.004 t/stems for BGB. The TC of Peltophorum pterocarpum was 454.95 tC,
with an average of 0.45 + 0.01 tC/stems. The diameter class distribution exhibited a unimodal pattern, indicating
that this population represents an even-aged stand. The highest stem density occurred in the 40—50 cm diameter
class (305 stems), followed by the 30—40 cm class (293 stems), suggesting that these size classes contribute
most to carbon sequestration potential. In contrast, the largest trees (DBH > 60 c¢cm) accounted for the highest
proportion of total carbon stock (44.6%), whereas the smallest size class contributed only 0.30%. The Kruskal—
Wallis test confirmed significant differences in carbon stock among diameter classes (p < 0.001). Furthermore,
Spearman’s correlation analysis revealed a strong positive relationship between basal area and total carbon
stock (p < 0.001), indicating that carbon storage increased consistently with size class. This indicated that
increasing in pattern of total carbon storage was observed with increasing in size class. These findings highlight
the importance of conserving and managing larger trees to sustain carbon storage in Kasetsart University.
Conclusion: This study highlights the significant role of Peltophorum pterocarpum in biomass accumulation
and carbon storage within Kasetsart University, Bang Khen campus. The TC of the species was estimated at
454.95 tC, with an average of 0.45 £ 0.01 tC/stems, demonstrating its high potential for carbon sequestration.
AGB served as the principal carbon reservoir, while larger trees contributed the most to overall carbon storage,
highlighting the need to prioritize their conservation. Furthermore, trees with a DBH of 30-50 cm represent a
critical component of future carbon sequestration potential and should be protected. Smaller trees should also
be conserved as part of the regeneration class. The findings provide essential field-based biomass and carbon

data for improving carbon flux models in urban green spaces. To strengthen these insights, long-term
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monitoring and studies involving multiple tree species are recommended. Developing a species matrix
optimized for carbon storage will be instrumental in advancing urban greening strategies aimed at achieving
carbon offsetting targets, conserving biodiversity, and enhancing the provision of ecosystem services in a

sustainable manner.
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Figure 1 Study area showing Peltophorum pterocarpum’s locations (yellow dots) .
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Table 1 The DBH class wise aboveground biomass (AGB), belowground biomass (BGB) and total carbon

(TC) of Peltophorum pterocarpum in Kasetsart University, Bangkhen campus

Class Density Total Average Total Average Total Average Total Average
(cm) (stem) BA (m’) BA AGB (t) AGB BGB(t) BGB TC(tC) TC
(m’/stem) (t/stem) (t/stem) (tC/stem)
45-10 23 0.11 0.00 0.31 0.01 0.08 0.00 0.21 0.01
10-20 48 0.85 0.02 2.75 0.06 0.72 0.01 1.87 0.04
20-30 121 6.41 0.05 23.62 0.20 6.14 0.05 16.07 0.13
30-40 293 29.12 0.10 122.99 0.42 31.98 0.11 83.69 0.29
40-50 305 47.45 0.16 210.45 0.69 54.72 0.18 143.19 0.47
50-60 138 31.98 0.23 145.94 1.06 37.94 0.27 99.30 0.72
>60 83 32.42 0.39 162.59 1.96 42.27 0.51 110.63 1.33
Total 1,011 148.34 - 668.65 - 173.85 - 454.95 -
Average - - 0.14 - 0.66 - 0.17 - 0.45
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Figure 2 Contribution (%) of different DBH
classes to density of stems and TC of
Peltophorum  pterocarpum  in  Kasetsart

University, Bang Khen campus
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Figure 3 Comparison of TC across trees size

classes
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