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ABSTRACT

The research objective was to determine the tree carbon storage and to generate the forecasting carbon
sequestration in the next five years of forest planted by System of Intensive Forestation (SIF) at the Wang Chan
Forest Learning Center, Rayong Province. Data collection was done from permanent sample plots of size 40x40 m”
base on stratified random sampling method by density of trees namely high, medium and low, with one plot per
stratum. The data recorded were the tree species, respective diameters, and the total height of every tree in the
permanent sample plots from 2015-2022 anuanly. The biomass was estimated using allometric equation specified
for dry evergreen forests and the carbon sequestered was quantified by following the methodology of
Intergovernmental Panel on Climate Change (IPCC) 2006. The regression equations were used to forecast the
carbon dioxide that would be sequestered in the next five years.

We found 64 tree species, 58 genus, and 33 families. The highest tree density was of Dalbergia
cochinchinensis, with Pterocarpus macrocarpus and Lagerstroemia floribunda having the next highest densities, of
19.58, 11.13 and 10.54 tree/rai (122.38, 69.56 and 65.88 tree/ha), respectively, with a biomass of 10.21 ton/rai
(63.81 ton/ha). The carbon sequestered for 8 years was estimated at 4.80 tonC/rai (30.00 tonC/ha), while the carbon
dioxide sequestered was 17.60 tonCO,/rai (110.00 tonCO,/ha), with a increment rate of 2.20 tonCO,/rai/year (13.75
tonCO,/ ha/ year). The regression equation forecasted the amount of carbon dioxide sequestered within the next
five years (2023-2027) was of the form; carbon dioxide sequestration = -4.72+(2.63*Year), R = 0.93. Using this
equation, the carbon sequestration of 2023-2027 were 18.95, 21.58, 24.21, 26.84 and 29.47 tonCO,/rai (118.43,
134.87, 151.31, 167.75 and 184.18 tonCO,/ha, respectively.
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Permanent Plot in Wang Chan Forest Learning Center, Rayong Province
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Figure 1 Location of the Forest Carbon Model and the three permanent sample plots.
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Table 1 The density of trees and species during the years 1-8 (starting from 2015).

Density Number
Year Top three species (density)
(tree/rai) of species

1(2015) 437 55 Dalbergia cochinchinensis Pterocarpus macrocarpus Afzelia xylocarpa
(16.17) (9.61) (8.31)

2 (2016) 299 a6 Dalbergia cochinchinensis Pterocarpus macrocarpus Lagerstroemia floribunda
(21.04) (11.58) (10.13)

3(2017) 327 a7 Dalbergia cochinchinensis Pterocarpus macrocarpus Lagerstroemia floribunda
(19.85) (11.91) (10.08)

4(2018) 304 ar Dalbergia cochinchinensis Pterocarpus macrocarpus Lagerstroemia floribunda
(20.35) (11.37) (10.39)

5(2019) 323 a7 Dalbergia cochinchinensis Pterocarpus macrocarpus Lagerstroemia floribunda
(20.08) (11.32) (10.40)

6 (2020) 322 a7 Dalbergia cochinchinensis Lagerstroemia floribunda Pterocarpus macrocarpus
(19.73) (11.26) (11.15)

7 (2021) 286 49 Dalbergia cochinchinensis Lagerstroemia floribunda Pterocarpus macrocarpus
(19.67) (11.75) (10.47)

8(2022) 279 52 Dalbergia cochinchinensis Lagerstroemia floribunda Pterocarpus macrocarpus
(19.71) (11.94) (11.58)
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Table 2 The observed species and related biomass during the years 1-8 (starting from 2015).

Average Increase
Year  biomass Biomass of species (Kg/tree) (ton/rai/
(ton/rai) year)
1(2015) 0.11 Ficus carica Pterocymbium javanicum Streblus asper -
(2.53) (2.26) (1.68)
2 (2016) 0.51 Pterocymbium javanicum Ficus carica Streblus asper 0.40
(9.72) (4.63) (4.28)
3(2017) 1.26 Homalium tomentosum Ficus carica Streblus asper 0.75
(12.64) (12.15) (10.94)
4 (2018) 2.41 Albizia lebbeck Eugenia cumini Peltophorum dasyrachis 1.15
(59.57) (15.34) (14.95)
5(2019) 3.90 Albizia lebbeck Cassia siamea Peltophorum dasyrachis 1.49
(79.17) (27.72) (27.47)
6 (2020) 5.40 Albizia lebbeck Homalium tomentosum Peltophorum dasyrachis 1.50
(127.65) (56.44) (44.55)
7(2021) 9.18 Albizia lebbeck Eugenia cumini Homalium tomentosum 3.78
(213.51) (142.10) (83.11)
8(2022) 10.21 Albizia lebbeck Homalium tomentosum Peltophorum dasyrachis 1.03
(260.37) (162.21) (94.15)

Remark: A unit of land area 1 ha = 6.25 rai
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NI Uag YU
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Table 3 The Density of trees, biomass, and carbon dioxide sequestration during years 1-8.

Number Number
Number Density Ht Wtotal C Co,_Seq Increase
Year of of DBH (cm)
of species (tree/rai) (m) (ton/rai) (tonC/rai) (tonCO,/rai) (tonCO./rai)
genus family
2015 55 42 26 437 1.15 0.78 0.11 0.05 0.18 -
2016 46 37 22 299 2.32 1.34 0.51 0.24 0.88 0.70
2017 a7 38 24 327 3.63 2.06 1.26 0.59 2.16 1.28
2018 a7 38 24 304 5.22 3.05 2.41 1.13 4.14 1.98
2019 47 38 24 323 5.57 3.67 3.90 1.83 6.71 2.57
2020 a7 37 24 322 6.49 4.42 5.40 2.54 9.31 2.60
2021 49 39 25 286 8.47 5.90 9.18 4.31 15.80 6.49
2022 52 42 26 279 7.46 6.44 10.21 4.80 17.60 1.80
Average 2.20

NnnsAnwmuIIMsAniuAs usuvesUniUgn
mawelawuuUsyaln o audiseusinisduns Jminseees
fenstniAuaivowads w @ aa. 2022 (lseng 8 T)
Wiy 4.80 fuAsuousols §eunndins@nwives
Pornleesangsuwan et al. (2021) ¥IN15ANIN1TUTZU
Uunslifuazanatanimuemameaila faaduiau-
WeBunta Jviadedl wudh gl oy 8 U Ay
iyl 144 dusiels TuiaTanw 4,174 Alandusiels
USunaunsavaumsuauluaiadan gy 1,935 flansy

aols Anduvinaunisgaduiitgasvaulasenlediniu

20

7.09 @un ols Duangklang et al. (2020) ¥1N15A Nw1AS
Wasuwlamesdenuitmuaznsinfiuasveulusasdnm
miﬁuvﬂiwuﬁl,’mﬂ'ufmwa’m Jwinuassvdun 9nd
W.A. 2552 — 2558 (szezinan 7 U) Tnedanmsiniuansueu
Wit uads 2.18 fuadususiols was Kietvuttinon et al.
(2016) ¥iN5ANWINNTUTEUIUIATINNLAZ NSAALAY
msveuniefufuvesauligadusa o1y 6 9 dand
WIAATUMUNINYS FITAMUNLNYS HaNSANYINUT
flusunamfueui avanluuadanmui et uf uwindu

2,649 Mlansumals nseamdu 265 duaisuaunals
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wiilnd 1@ 8arfu Nongnuang et al. (2016) 7 Ld@nwinas
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Kongkid and Ratcharoen (2016) ¥11n13@nw1n15Usza0d
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el A 2017 (219 23 V) lgyhnsdgndmainvila
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1nAuR uus el Az uld 31U g auuUsEdn

f¥eazanuiiunuialvingu 27.50 Feganindgnuda
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Suq Inauansly Table 4 fafu manzldmnduls
foguiriulugnuuudszalaunaziiusinanisgaduing-
mfueulnoenlasgeniiluewan iosanmmuiiisyy
sefvestUgnuuulssdndaigandn udvaildesdingg

famuUsziiunanalUluauan

Table 4 Relative carbon dioxide sequestration estimated for various planted forest types and tree ages in Thailand.

Comparative carbon dioxide sequestration

Carbon
Age CO, Sequestration
No. Planted forest type Province storage
yean) (tCOy/rai)  (tCO,/raifyear) (% per year)
1 System of Intensive Rayong 8 17.60 2.20 27.50
Forestation (SIF)

2 Mangrove forest Krabi 23 77.75 3.38 14.70
3 Hill evergreen forest Mae Hong Son 23 76.26 3.32 14.42
4 Tropical rain forest Chumphon 23 74.52 3.24 14.09
5  Mangrove forest Prachuap Khiri Khan 23 65.74 2.86 12.43
6  Hill evergreen forest Loei 23 49.34 2.15 9.33
7 Dry evergreen forest Nakhon Ratchasima 23 43.33 1.88 8.19
8  Mixed deciduous forest Nakhon Sawan 23 43.30 1.88 8.19
9  Dry evergreen forest Udon Thani 23 41.37 1.80 7.82
10 Tropical rain forest Chachoengsao 23 39.20 1.70 7.41
11 Deciduous dipterocarp forest Chiang Rai 23 33.61 1.46 6.35
12 Mixed deciduous forest Rayong 23 29.58 1.29 5.59
13 Fresh-water swamp forest Nakhon Si Thammarat 23 24.16 1.05 a.57
14 Deciduous dipterocarp forest Maha Sarakham 23 21.11 0.92 3.99

Source: Sunthornhao (2018).
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Figure 2 The carbon stocks of trees aged 1-8 years and projections for another 5 years.

Remarks: Red is the predicted value and green is the measured value
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A unit of land area 1 ha = 6.25 rai
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