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ABSTRACT

Study on biomass and carbon sequestration of teak aimed to apply geographic information system
(GIS) to assess the carbon sequestration of teak (Tectona grandis Linn.f.) in Khun Mae Khammi plantation,
Phrae Province. Sapmpling plots, 20 x 20 m, were emplogyed in different aged of teak plantation, total 81
plots. All teaks with total height larger than 1.30 m with diameter at breast height (DBH) over than 4.5 cm
were measured. Four teak aged classes were divided and potential of carbon storage was also predicted
based on Natural Breaks (Jenks) analysis.

The results showed that teak biomass and carbon storage depended on aged classes. The total
biomass of teak plantation was 32,153.38 tons/ha, equivalent to the total carbon storage amount of 15,112.09
tons carbon/ha. Carbon dioxide adsorption amount was 55,411.00 tons carbon/ha, while, the oxygen
emission was 40,298.91 tons of oxygen/ha. Moderate potential level of carbon storage was classified and
accounted of 29.67% of the total area. Instead of teak economic benefits, Khun Mae Kham Mee plantation
also acts as the important areas for carbon storage resources and help for climate change mitigation. Thus,
the economic tree plantation is suitable policy and needs to promote. It is not only provide sustainable

resource management but also improve the balance between soceity, economy and environment.
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Table 1 Biomass and carbon stock of Teak in Khun Mae Khum Mee plantation.

Teak aged class Biomass (ton/ha)

Carbon stock (ton CO, /ha)

1-10 2,614.32 1,228.73
11-20 12,635.01 5,938.45
21-30 2,047.33 962.24
31-40 14,856.73 6,982.66
total 32,153.38 15,112.09

Table 2 Statistical test (One-Way ANOVA) on biomass and carbon stock of Teak.

Teak aged class

Average biomass (ton)

Average carbon stock (ton CO,)

1-10 97.57 45.86
11-20 467.96 219.94
21-30 341.22 160.37
31-40 825.37 387.93
P-Value 0.000 *** 0.000 ***

Note: Significant *** p < 0.001
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Table 3 Carbon dioxide absorption and emission oxygen of Teak in Khun Mae Khum Mee plantation.

Teak aged class Carbon dioxide absorption (ton CO, /ha) Emission oxygen (ton O, /ha)
1-10 4,505.35 3,276.61
11-20 21,774.33 15,835.87
21-30 3,528.23 2,565.98
31-40 25,603.10 18,620.43
total 55,411.00 40,298.91

Table 4 Statistical test of carbon dioxide absorption and emission Oxygen in Teak plantation.

Teak aged class Average Carbon dioxide Average Emission
absorption (ton CO,) Oxygen (ton O,)
1-10 168.15 122.29
11-20 806.46 586.51
21-30 588.04 457.66
31-40 1,422.39 1,034.47
P-Value 0.000 *** 0.000 ***
Note: Significant *** p < 0.001
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Table 5 Classification of the potential level of the area of biomass, carbon stock (C), Carbon dioxide

absorption (CO,) and Emission oxygen (O,) by Natural Breaks (Jenks) analysis.

Density level Area (ha) % Biomass (ton) C (ton) CO, (ton) O, (ton)
Lowest 680.81 21.84 0.01-8.05 0.00-3.78 0.01-13.87 0.01-10.09
Low 914.55 29.34 8.06-15.83 3.79-7.44 13.88-27.27 10.09-19.84
Moderate 924.94 29.67 15.84-24.41 7.54-11.47 27.28-42.06 19.85-30.59
High 513.33 16.48 24.42-39.16 11.48-18.40 42.07-67.48 30.60-49.08
Very high 83.10 2.67 39.17-68.39 18.41-32.14 67.49-117.86 49.09-85.72

Table 6 Monetary value of Teak plantation for carbon credit in some countries.

Monetary value of carbon for each area (US$)

A

* Thailand* Singapore** Japan** South Africa** European** United Kingdom **
1-10 1,265.59 4,558.59 3,206.99 11,242.89 61,166.21 30,472.52
11-20 6,116.61 22,031.66 15,499.36 54,336.84 295,616.17 147,273.63
21-30 991.11 3,569.93 2,511.46 8,804.53 47,900.51 23,863.65
31-40 7,192.14 25,905.68 18,224.75 63,891.36 347,596.93 173,170.03
total 15,565.45 56,065.85 39,442.55 138,275.62 752,279.83 374,779.82

* Thailand Greenhouse Gas Management Organization: TGO (2022)

**The World Bank (2022)
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Figure 2 The distribution density for biomass, carbon stock,

dioxide absorption and emission oxygen of the study area.
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