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ABSTRACT

Land uses changes were investigated using geographic information systems, the Land Change Modeler and
the Ecosystem Services Modeler together with driving factor data and forest inventory data to predict greenhouse
gas emissions in the Khao Soi Dao Wildlife Sanctuary. Land use types in 2005, 2010 and 2015 were classified from
LANDSAT imageries using visual interpretation techniques.

The results revealed that between 2005 and 2010, there were increases in the agriculture, urban and built-
up, and water body landuse categories, while there was a decrease in dry evergreen forest, miscellaneous and
mixed deciduous forest. Between 2010 and 2015, there was an increase in dry evergreen forest, agriculture, urban
and built-up, and water body, while there was a decrease in miscellaneous and mixed deciduous forest. The
accuracy assessment of the land use classification in 2015 revealed an overall accuracy of 89.47% and a kappa
statistic of 92.57%. Land use predictions for the 2025, using the Land Change Modeler, indicated that between
2015 and 2025, the urban and built-up, agriculture, and water body categories increased by 171.56, 107.77, and
7.75 ha, respectively. These increments represented 29.88%, 18.77%, and 1.35% of the total changes. Conversely,
miscellaneous, mixed deciduous forests, and dry evergreen forests decreased by 130.56, 79.65, and 76.86 ha,
respectively. These reductions accounted for 22.74%, 13.87%, and 13.39% of the total changes. The predicted
greenhouse gas emissions for the year 2025 were 6,320 tons. Measures to reduce greenhouse gas emissions in
forest areas could include reducing deforestation and planting trees in deforested areas.
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Table 1 Land use types in Khao Soi Dao Wildlife Sanctuary in 2005, 2010 and 2015

Land use type Year 2005 Year 2010 Year 2015
Area (ha) % Area (ha) % Area (ha) %
Moist evergreen forest 1,740.94 2.34 1,740.94 2.34 1,740.94 2.34
Dry evergreen forest 51,304.96 68.87 51,255.04 68.8 51,315.05 68.88
Hill evergreen forest 4,351.05 5.84 4,351.05 5.84 4,351.05 5.84
Mixed deciduous forest 1,394.03 1.87 1,363.94 1.83 1,344.20 1.8
Forest plantation 5.41 0.01 5.41 0.01 5.41 0.01
Agriculture 14,916.55 20.02 15,005.48  20.14 15,041.61 20.19
Miscellaneous 736.26 0.99 704.27 0.95 619.30 0.83
Urban and built-up 28.02 0.04 46.49 0.06 53.61 0.07
Water body 19.10 0.03 23.70 0.03 25.14 0.03
Total 74,496.32 100.00 74,496.32 100 74,496.32 100.00
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Figure 2 Land use types of Khao Soi Dao wildlife sanctuary in 2005, 2010 and 2015
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Table 2 Accuracy of land use classification based on LANDSAT 8 imagery in 2015

Land use type Reference data User’s accuracy
ME DE HE MD FP A M U W Total (%)
ME 11 27 - - - - - - - 38 28.95
DE - 343 3 - - 5 - - - 351 97.72
o HE - - 48 - - - - - - 48 100.00
ks MD - - - 2 - - - - - 2 100.00
:«3_» FP - - - - 0 - - - - 0 -
A
L‘(,‘ A - a4 - - - 126 10 6 6 152 82.89
- M : 2 : : : : i . . 6 66.67
U - - - - - 1 - 6 - 7 85.71
w - - - - - - - - a4 a4 100.00
Total 11 376 51 2 0 132 14 12 10 608
Producer’s accuracy (%) 100.00 91.22 94.12 100.00 - 95.45 28.57 50.00 40.00
Overall accuracy (%) 89.47
Kappa statistic (%) 92.57
Remarks: ME = Moist evergreen forest DE = Dry evergreen forest HE = Hill evergreen forest

MD = Mixed deciduous forest FP = Forest plantation A = Agriculture
M = Miscellaneous U = Urban and built-up W = Water body

(1952) 101-98 :(2)ch BIjLBELBALELELLE
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Table 3 Land use change in Khao Soi Dao Wildlife Sanctuary from 2005 to 2010 and from 2010 to 2015

Land use type 2005-2010 2010-2015
Area (ha) % Area (ha) %

Moist evergreen forest 0.00 0.00 0.00 0.00
Dry evergreen forest -49.92 22.28 60.01 28.66
Hill evergreen forest 0.00 0.00 0.00 0.00
Mixed deciduous forest -30.10 13.44 -19.73 9.42
Forest plantation 0.00 0.00 0.00 0.00
Agriculture 88.93 39.70 36.13 17.25
Miscellaneous -31.99 14.28 -84.97 40.58
Urban and built-up 18.47 8.25 7.12 3.40
Water body 4.60 2.05 1.44 0.69

Total 224.00 100.00 209.41 100.00
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Figure 4 Driver variables for land use prediction in Khao Soi Dao Wildlife Sanctuary
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Table 4 Predicted land use types in Khao Soi Dao Wildlife Sanctuary in 2025 using land change modeler

Thai Journal of Forestry 43(2): 86-101 (2024)

Land ty Year 2025
and use e
P Area (ha) %
Dry evergreen forest 51,238.19 68.78
Agriculture 15,149.38 20.34
Hill evergreen forest 4,351.05 5.84
Moist evergreen forest 1,740.94 2.34
Mixed deciduous forest 1,264.55 1.70
Miscellaneous 488.74 0.66
Urban and built-up 225.18 0.30
Water body 32.89 0.04
Forest plantation 5.41 0.01
Total 74,496.32 100.00
B.ZOIMG 83£|l200 eaopao ?-SD.-J}O
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Land use 2025 /.
g_ (E 1:200.000 o ‘ _E
S Kilometers =
0 2.5 5 10
UTM zone 47
Dalum : WGS 1981
2. K
2 g
5 ) i
I Village 7]
g Road 8
27 \re
= | I Moist evergreen forest 7 13
I Dry evergreen forest 5 1
I Hill evergreen forest
Mix deciduous forest
§_ 7 Forest plantation _g
= Agriculture &
B 1fiscellaneous
B Urban and build-up
B ater body
620'0'."0 83!1;500 aao'oao BSD[WO

Figure 5 Predicted land use in 2025 in Khao Soi Dao Wildlife Sanctuary using land change modeler
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Table 5 Predicted land use change in Khao Soi Dao Wildlife Sanctuary from 2015 to 2025

2015-2025
Land use type Area (ha) %

Urban and built-up 171.56 29.88
Agriculture 107.77 18.77
Water body 7.75 1.35
Miscellaneous -130.56 22.74
Mixed deciduous forest -79.65 13.87
Dry evergreen forest -76.86 13.39
Moist evergreen forest 0.00 0.00
Hill evergreen forest 0.00 0.00
Forest plantation 0.00 0.00

Total 574.16 100.00
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Figure 6 Predicted land use change between 2015 and 2025 in Khao Soi Dao Wildlife Sanctuary
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Figure 7 Forest inventory sampling points in Khao Soi Dao Wildlife Sanctuary in 2015

Table 6 Aboveground and belowground carbon sequestration in forest in Khao Soi Dao Wildlife Sanctuary

Forest type Aboveground carbon Belowground carbon Total
tC/ha tC/ha tC/ha

Moist evergreen forest 83.24 30.8 114.04
Dry evergreen forest 60.09 22.23 82.32
Hill evergreen forest 64.69 23.94 88.63
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Table 7 Predicted carbon analysis in Khao Soi Dao

Wildlife Sanctuary in 2025 based on
Ecosystem Services Modeler
Carbon Storage and Sequestration Amount
(tons)
Total current carbon 4,802,757
Total scenario carbon 4,796,437
Total sequestered carbon 6,320
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