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ABSTRACT

The study on carbon dioxide sequestration and carbon storage of trees was conducted in
Santiphap Park, Bangkok. The objectives of this study were to estimate carbon stock and potential
of carbon dioxide sequestration in trees planted at Santiphap Park and to utilize this knowledge to
manage the park for carbon dioxide sequestration. Diameter at breast height (DBH) and height of
every tree were measured and used for estimating biomass, carbon stock, and potential of trees in
sequestering carbon dioxide. The results showed that there were 626 trees in 46 species and 17
families. Albizia saman (Jacq.) Merr. had the largest size with an average DBH and height of 84.75 cm
and 17.75 m, respectively and an average highest carbon stock of 4,238.49 kg tree™. In addition, it
was found that Peltophorum pterocarpum (DC.) Backer ex K. Heyne had the highest total carbon
stock of 22,167.07 ke. The study also showed that Alstonia scholaris (L.) R. Br. had the highest current
annual increment of carbon stock and carbon dioxide sequestration of 68.88 and 252.79
kg tree” year”, followed by Phyllanthus emblica L, Peltophorum pterocarpum (DC.) Backer ex K. Heyne,
Dolichandrone serrulata (Wall. Ex DC.) Seem., Spondiias bipinnata Airy Shaw & Forman. In order to
increase the potential carbon dioxide sequestration of trees planted in the Park following the guidelines
of urban tree planting in Bangkok, another 218 trees could be planted to reach the recommended

density. The additional trees planted could be fast growing species which have a high potential
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in carbon dioxide sequestration and suitable for urban areas, such as, Peltophorum pterocarpum
(DC.) Backer ex K. Heyne, Albizia saman (Jacq.) Merr., Millingtonia hortensis L.f, Alstonia scholaris (L.)

R. Br., and Terminalia catappa L.

Keywords: Carbon storage, Carbon dioxide sequestration, Santiphap Park
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Table 1 Allometric equations used for estimating biomass of trees planted in Santiphap Park.

89

Species

Allometric equations

References

Dry evergreen forest

Ws = 0.0509 D*H*
Wb = 0.00893 D*H*"
WL = 0.0140 D*H*

Tsutsumi et al. (1983)

Dry dipterocarp forest and mixed
deciduous forest

Ws = 0.0396 D*H***
Wb = 0.003487 D’H"**"
WL = (28.0/Wtc + 0.025)*

Ogawa et al. (1965)

Cerbera odollam Gaertn.

Millingtonia hortensis L.f

Mimusops elengi L.

Plumeria rubra L.

Roseodendron donnell-smithii (Rose)
Miranda

Spathodea campanulata P. Beauv.
Syzygium cumini (L.) Skeels

Tabebuia rosea (Bertol.) DC.

Y = exp[-2.289 + 2.649 (In (DBH)
- 0.021 (In DBH)

IPCC (2003)

Albizia saman (Jacqg.) Merr.
Cassia fistula L.

Y = 0.1142 (DBH)***!

Hung et al. (2012)

Peltophorum pterocarpum (DC.) Backer
ex K. Heyne

Y = 0.1245 DBH**¢

Hung et al. (2012)

Polyalthia longifolia (Benth.) Hook. f.

Y — 02270 (DBH)2.3519 (WD)1.2211

Dung et al. (2012)

Lagerstroemia floribunda Jack
Lagerstroemia loudonii Teijsm & Binn.
Lagerstroemia speciosa (L.) Pers.
Pterocarpus indicus Willd.

Y = 0.1277 DBH***®

Hung et al. (2012)

Dypsis madagascariensis (Becc.) Beentje
& J. Dransf.

Roystonea oleracea (Jacq.) O. F. Cook
Licuala grandis H. Wendl.

Saribus rotundifolius (Lam.) Blume
Elaeis guineensis Jacq.

Pritchardia pacifica Seem. & H. Wendl.
Wodyetia bifurcate A. K. Irvine
Prychosperma macarthurii (H. J. Veitch)
H. Wendl. Ex Hook. F.

Adonidia merrillii (Becc.) Becc.

Y = 6.666 + 12.826(H)**x ln (H)

Pearson et al. (2005)

Remarks : Y: Total above ground biomass (kg), WD : Wood density (0.51 ¢ cm™),

DBH = Diameter at breast height (cm), H = Height (m), Ws = Biomass of stems (kg tree™),
Wb = Biomass of branches (kg tree™), Wl = Biomass of leaves (kg tree™),
Wtc = Biomass of stems and branches (kg tree™).
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Figure 1 Composition of the four major tree species planted in Santiphap Park, Bangkok.
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Table 2 Species with the highest growth and current annual increment in Santiphap Park, Bangkok.

Number Growth CAl
Species of DBH H DBH H

trees (cm) (m) (cm/year)  (m/year)
Albizia saman (Jacg.) Merr. 2 84.75+43.20 17.75£1.06  0.20+0.26  0.45+0.21
Spondias bipinnata Airy Shaw 1 55.70 11.00 1.65 0.20
& Forman
Terminalia catappa L. 4 53.25£5.02 14.75+1.71 1.02+0.26  0.30+0.12
Ficus benjamina L. 1 46.60 7.50 0.42 0.20
Phyllanthus emblica L. 1 45.70 14.00 3.72 0.20
Peltophorum pterocarpum (DC.) 28 44.79+8.90 17.66+2.81 1.24+0.87  0.06+0.30
Backer ex K. Heyne
Ficus religiosa L. 2 42.50+2.88 14.33x0.58  2.97+£0.01 0.37+0.16
Mangifera indica L. 2 38.84+2.25 8.00+0.00 0.22+0.41  0.10+0.14
Alstonia scholaris (L.) R. Br. 3 38.65+4.03  9.50+0.71 1.74+0.90  0.40+0.28
Tabebuia rosea (Bertol.) DC. 3 38.10+8.31 12.33+£3.06  0.47+0.33  0.33£0.12
Mimusops elengi L. 2 27.80+5.09 7.50+0.71 1.07£0.43  0.20+0.00
Swietenia macrophylla King 2 25.30+1.27  8.00+0.00 1.97+0.21  0.15+0.07
Cerbera odollam Gaertn. 13 20.91+9.14  7.31+3.54 1.68+1.50  0.32+0.53
Tectona grandis L. f. 2 10.05£5.59  7.50+0.71 3.53+0.44  0.90+0.99
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