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ABSTRACT

Carbon storage in trees was assessed in 3 public parks of Tak province, Thailand: Krathong Sai Park, Mae Ping
Tak Park, and Her Majesty the Queen's 60" Birthday Anniversary (Chaloem Phrakiat) Park. In addition, green area
management guidelines were proposed for increasing their carbon storage potential. The diameter at breast height
(DBH) and height of the trees were recorded during January—-May 2023. Then, biomass (both aboveground and
belowground) and carbon storage were evaluated based on allometric equations and the carbon fraction. The
results indicated that on all 3 areas, there were 423 trees in 52 species and 24 families. The total carbon storage
was 129 ton with 9.8, 61.4, and 57.6 trees for Krathong Sai Park, Mae Ping Tak Park, and Chaloem Phrakiat Park,
respectively. Burmese rosewood (Pterocarpus macrocarpus Kurz.) was the tree with the highest total carbon
storage equal to 28.7 trees. Management guidelines to optimize tree density and increase carbon storage potential
should promote planting 108, 148, and 480 additional trees in Krathong Sai Park, Mae Ping Tak Park, and Chaloem
Phrakiat Park, respectively. These trees should be from fast-growing and long-lived species, such as Thai copper
pod (Senna siamea (Lam.) Irwin & Barneby), Burmese rosewood, and Golden shower (Cassia fistula L.), as well as
provincial trees, such as Ironwood (Xylia xylocarpa (Roxb.) W.Theob. var. kerrii (Craib & Hutch.) I.C.Nielsen). Planting
trees also increases biodiversity habitat, especially for insects, birds, and small reptiles. In addition, the extra trees
should attract more people to visit and use the area, stimulating the economy and giving local entrepreneurs more
business opportunities. However, it is important to not damage any structures when planting trees. Furthermore,
all developments should seek the opinions of both the direct and indirect users in order to ensure sustainable

development that best meets the needs of urban residents.
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Table 1 General information on 3 Tak municipal parks
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Table 1

Park name Area (ha) UTM zoned7 WGS1984
Krathong Sai Park (@3un3gv9a1e) 0.64 513099 E 1866899 N
Mae Ping Tak Park (auanssazuaitemn) 1.44 513204 E 1864997 N
Chaloem Phrakiat Park (@ugns1sauzlaaunsziigsa) 3.04 512740 E 1866437 N
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Table 2 Allometric equations used for estimating biomass of trees planted in 3 Tak municipal parks, Tak province,

Thailand

Forest type/species

Allometric equations References

Dry evergreen forest

Ws = 0.0509 (D°H)**"
W; = 0.00893 (D°H)™""

Tsutsumi et al.

(1983)

W, = 0.0140 (D°H)"*

W =W + W + W,

Dry dipterocarp forest and mixed deciduous forest

Ws = 0.0396 (D*H)****

Ogawa et al. (1965)

W, = 0.00349 (D°H)"*
W, = (28/ (WS+WB+0.025))"
WT = WS + WB + WL

Tropical rain forest or common plants

Ws = 0.0396 (D2H)0.933

W = 0.00349 (D2H)1.030

Tsutsumi et al.

(1983)

W, = (28/ (Ws+W5+0.025))-1

WT:WS+WB+WL
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Table 2 (continued)

Forest type/species Allometric equations References

Dolichandrone serrulata (DC.) Seem. Y = gl#287+ 2609 (ln (OB ~0.021 N DB} b (903)

Mimusops elengi L.

Plumeria rubra L.

Roseodendron donnell-smithii (Rose) Miranda
Syzygium cumini (L.) Skeels

Tabebuia rosea (Bertol.) DC.

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 = 0.2270 (DBH)*”" (WD)'**'"  Dung et al. (2012)
Lagerstroemia loudonii Teijsm & Binn. Y = 0.1277 (DBH)* % Hung et al. (2012)
Lagerstroemia speciosa (L.) Pers.

Species in Arecaceae Y = 6.666 + 12.826(H)"*x n (H) Pearson et al.

(2005)
Remarks: 1) Y: Total above ground biomass (kg), WD: Wood density (0.51 g/cmia),

DBH = Diameter at breast height over bark (cm), H = Height (m)
Wb = Biomass of branches (kg tree™), WL = Biomass of leaves (kg tree™),
Ws = Biomass of stems (kg tree-"), Wtc = Biomass of stems and branches (kg tree™).

2) Modified from Singkran (2022) and Kliangsaard (2019)
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Figure 1 Numbers of trees by species in study area
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Table 2 Top-5 tree species in 3 Tak municipal parks, Tak province, Thailand

Park Family Scientific name Count
Krathong Sai Park APOCYNACEAE  Plumeria obtusa L. 23
FABACEAE Cassia fistula L. 12
FABACEAE Albizia lebbeck (L.) Benth. 1
Mae Ping Park ARECACEAE spp. a1
APOCYNACEAE  Plumeria obtusa L. 37
FABACEAE Cassia fistula L. 30
BIGNONIACEAE  Millingtonia hortensis L.f. 26
BIGNONIACEAE  Tabebuia aurea (Silva Manso) Benth. & Hook.f. ex S.Moore 20
Chaloem Phrakiat Park  FABACEAE Pterocarpus macrocarpus Kurz 39
SAPOTACEAE Mimusops elengi L. 36
FABACEAE Cassia fistula L. 21
APOCYNACEAE  Plumeria obtusa L. 8
BIGNONIACEAE  Tabebuia rosea (Bertol.) Bertero ex A.DC. 8
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Figure 2 Distribution of diameter at breast height of trees in Tak municipal parks, Tak province
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Figure 3 Distribution of tree height in 3 Tak municipal parks, Tak province, Thailand
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Table 3 Ranking based on average diameter at breast height over bark of trees in 3 Tak municipal parks, Tak

province, Thailand

Diameter at breast height over bark (cm)

Place Count
Mean Max Min
Krathong Sai Park
Albizia lebbeck (L.) Benth. 1 39.55 39.55 39.55
Cassia fistula L. 12 28.09 35.67 18.34
Plumeria obtusa L. 23 17.53 28.66 8.60
Mae Ping Park
Tabebuia rosea (Bertol.) Bertero ex A.DC. 3 65.91 67.13 63.54
Syzygium cumini (L.) Skeels 1 64.97 64.97 64.97
Azadirachta indica A.Juss. 1 62.74 62.74 62.74
Bauhinia purpurea L. 1 45.16 45.16 45.16
Pterocarpus macrocarpus Kurz 9 43.60 71.66 28.03
Chaloem Phrakiat Park
Butea monosperma (Lam.) Taub. 5 63.89 72.29 54.46
Peltophorum pterocarpum (DC.) Backer ex K.Heyne 1 62.42 62.42 62.42
Pterocarpus macrocarpus Kurz 39 47.28 79.94 9.55
Millingtonia hortensis L.f. 1 42.04 42.04 42.04
Tabebuia rosea (Bertol.) Bertero ex A.DC. 8 41.59 57.32 23.89

Table 4 Ranking based on height of trees in 3 Tak municipal parks, Tak province

Height (m)
Place Count
Mean Max Min
Krathong Sai Park
Albizia lebbeck (L.) Benth. 1 16.40 16.40 16.40
Cassia fistula L. 12 10.51 16.20 3.70
Plumeria obtusa L. 23 4.10 6.50 2.00
Mae Ping Park
Syzyegium cumini (L.) Skeels 1 19.80 19.80 19.80
Shorea roxburghii G.Don 1 17.80 17.80 17.80
Pterocarpus macrocarpus Kurz 9 17.63 21.20 13.10
Alstonia scholaris (L.) R.Br. 2 16.40 19.30 13.50
Senna siamea (Lam.) Irwin & Barneby 9 15.10 21.00 9.20
Chaloem Phrakiat Park
Pterocarpus macrocarpus Kurz 39 14.47 20.20 5.50
Peltophorum pterocarpum (DC.) Backer ex K.Heyne 1 14.40 14.40 14.40
Tectona grandis L.f. 2 13.10 16.00 10.20
Millingtonia hortensis L.f. 1 12.50 12.50 12.50
Butea monosperma (Lam.) Taub. 5 10.78 14.70 6.20
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Figure 4 Top-5 trees for carbon storage in all 3 studied parks
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Figure 5 Top-5 trees for biomass in 3 Tak municipal parks
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Figure 6 Top-5 trees for carbon storage by park location
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