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Abstract

The research on carbon emissions from operations in teak plantations is currently limited. The
objective of this research was to estimate the quantity of carbon emissions from silvicultural practices and
logging operations in the Mae Mai teak plantation area of Lampang province.

The researchers collected data related to activities and quantified the energy consumption and
carbon emissions. The amount of greenhouse gases was converted into carbon dioxide equivalent by
multiplying with the respective global warming potential of each greenhouse gas type.

This study estimated the carbon emissions from silvicultural activities in the Mae Mai teak plantation,
Lampang province over a 30-year rotation period. It was found that the carbon emissions from these
activities amounted to 49,478 KeCO,eqg/rai. The activity with the highest carbon emissions during the rotation
period was weed control using brush saw, followed by site preparation using bulldozers. The activity with
the lowest carbon emissions was organic fertilizing. The first year of rotation cycle had the highest carbon
emissions. In terms of logging activities, the total carbon emissions amounted to 3,470 KgCOZeq/mB. The
activity with the highest carbon emissions was skidder extraction emitting 1.619 KgCOZeq/mS. On the other
hand, the activity with the lowest carbon emissions was bucking, emitting 0.153 KgCOZeq/mB. Therefore,
implementing modern technologies in forest management can help reduce carbon emissions. Selecting
appropriate machinery based on the terrain and distance should also be considered in order to effectively

manage a forest.
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Table 1 Timeline of various activities related to planting in forest plantations.
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Remark : *out of the scope of this study.
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Table 2 Emission factors related to various plantation activities.

List

Emission Factor

Diesel

Gasoline

Organic fertilizer
Fertilizer 46-0-0
Fertilizer 15-15-15

2.700
2.180
0.1097
3.3036
1.5083

Source: Thailand Greenhouse Gas Management Organization (2022).

CO, Emission=activity data x emission factor (1)
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Table 3 The studied areas under each silvicultural practice.

Activities Area (rai)
Site preparation 779.52
Weeding 565.35
Organic fertilizing 14,009.50
Fertilizing 46-0-0 14,009.50
Fertilizing 15-15-15 14,009.50
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Table 4 The volume of timber recorded in each logging operation.

Activities Equipment Volume (m?)

Felling Chainsaw 100.080

Extraction Skidder 100.080

Bucking Chainsaw 100.030

Stacking Tractor 100.030

Transport Self-loading truck 33.560
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Table 5 Greenhouse gas emission from Silvicultural practices during various years of plantation.

Greenhouse gas emission

Year Activity Percentage
(KgCO,eqg/rai)
1 Site preparation, weeding, organic fertilizer, 27.892 56.4
fertilizing 46-0-0

2 Weeding, fertilizer 15-15-15 10.650 21.5
3-4 Weeding, fertilizer 15-15-15 10.936 22.1
5-30 - - 0.0
Total 49.478 100.0

Remark: From the 5-30" year, there was no mechanical use or activities that resulted in carbon emissions.

An area 1 rai = 0.16 ha.
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Table 6 Greenhouse gas emission factors related to various teak forest operations per activity.

Greenhouse gas

Consumption

Activity Area (rai)  Consumption Jeai emission Percentage
(kgCO,eq/rai)
Site preparation 779.519 3394.000 litre 4.350 11.756 23.76
Weeding 565.345 4522.760 litre 8.000 17.440 35.25
Organic fertilizer 14,009.49  190866.500 Kg 13.620 1.495 3.02
Fertilizer 46-0-0 14,009.49 34355.970 Kg 2.450 8.102 16.37
Fertilizer 15-15-15  14,009.49 99250.580 Kg 7.080 10.686 21.60
Total 43,373.334 49.478

Remark: An area 1 rai = 0.16 ha.
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(Table 7)

Table 7 The quantitative data of tree characteristics in the teak plantation.

Min Max Average S.D.
Girth (cm) 35.00 115.00 70.75 13.653
Height (m) 5.25 17.00 9.49 2.058
Volume (m?) 0.10 1.40 0.42 0.239

Table 8 nu3nnanssuvnldluwsrazianssudl
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Table 8 Carbon emissions from logging operations.

Produced Greenhouse gas

Activity Equipment List Consumption  timber emission Percentage
(m?) (KgCO,eq/m”)

Felling Chainsaw Gasoline 10 litre 100.080 0.218 6.28
Extraction Skidder Diesel 60 litre 100.080 1.619 46.66
Bucking Chainsaw Gasoline 7 litre 100.030 0.153 4.41
Stacking Tractor Diesel 25 litre 100.030 0.675 19.45
Transport  Self-loading truck  Diesel 30 litre 33.560 0.805 23.20

Total 3.470 100.00
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