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ABSTRACT

Currently, Thailand has the capacity to sequester 90 million t of CO, equivalent with the goal of increasing
this to 120 million t of CO; equivalent in 2037. Therefore, the objectives of this study were to analyze land use
changes and to predict land use and carbon sequestration in 2030 in the Thung Salaeng Luang National Park,
Thailand to contribute to the national goal. Geoinformatics and visual interpretation techniques were applied to
classify land use based on the LANDSAT 5 and LANDSAT 8 satellite images from 2004, 2009 and 2014. Additionally,
the Land Change Modeler was used to integrate environmental factors, such as distance from roads and villages,
as well as elevation and slope direction, to analyze and predict land use patterns in 2030, with the Ecosystem
Services Modeler being used to predict carbon sequestration in 2030.

The findings revealed 11 distinct land use types. Analysis of land use changes between 2009 and 2014
indicated increases in the areas of dry evergreen forest (36.35%), mixed deciduous forest (12.30%), dry dipterocarp
forest (1.23%), water body (0.07%), and urban and built-up (0.05%). Conversely, miscellaneous and agricultural
decreased by 40.46% and 9.54%, respectively, while hill evergreen forest, moist evergreen forest, pine forest, and
forest plantation remained unchanged. Predictions for land use in 2030 suggested important increases in agricultural
(47.70%) and urban and built-up (2.30%). Conversely, mixed deciduous forest, miscellaneous, dry evergreen forest,
and dry dipterocarp forest were projected to decrease by 32.72%, 12.27%, 4.40%, and 0.61%, respectively.
Furthermore, the prediction of the carbon sequestered in forest in 2014 was 10,033,789 tC, while in 2030, it was
9,766,154 tC. These finding indicated a negative trend in carbon sequestration during 2014-2030, with a potential
267,635 tC net emission.
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Figure 1 Boundary of Thung Salaeng Luang National Park
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Table 1 Carbon storage in above ground biomass of trees in Thung Salaeng Luang National Park

Stocking (trees/ha)
Forest Type

Above ground

Carbon storage

biomass (t/ha) (t/ha)
Hill evergreen forest 897 235.83 110.84
Moist evergreen forest 945 235.28 110.58
Dry evergreen forest 855 211.81 99.55
Mix deciduous forest 401 90.79 42.67
Dry dipterocarp forest 1,010 137.96 64.84
Pine forest 133 74.38 34.96
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Table 2 Land use types in Thung Salaeng Luang National Park, Phitsanulok province, for 2004, 2009, and 2014

Area in 2004 Area in 2009 Area in 2014
Land use type (ha) (%) (ha) (%) (ha) (%)

Hill evergreen forest a 1.79 2,260.18 1.79 2,260.18 1.79
Moist evergreen forest 199.14 0.16 199.14 0.16 199.14 0.16
Dry evergreen forest 61,026.53 48.34 61,026.08 48.34 61,451.00 48.68
Mix deciduous forest 36,803.06 29.15 36,747.23 29.11 36,891.00 29.22
Dry dipterocarp forest 539.68 0.43 533.21 0.42 547.53 0.43
Pine forest 1,804.69 1.43 1,804.69 1.43 1,804.69 1.43
Forest plantation 237.46 0.19 237.46 0.19 237.46 0.19
Agricultural land 17,179.03 13.61 17,431.81 13.81 17,320.34 13.72
Urban and built-up 100.53 0.08 110.20 0.09 110.84 0.09
Water body 295.93 0.23 296.66 0.23 297.48 0.24
Miscellaneous 5,793.76 4.59 5,593.34 4.43 5,120.34 4.06

Total 126,240.00 100.00 126,240.00 100.00 126,240.00 100.00
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Figure 3 Map of land use types in Thung Salaeng Luang National Park, Phitsanulok province, for 2004, 2009, and 2014
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Figure 4 Validation locations for land use classification based on LANDSAT 8 satellite data in 2014
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Table 3 Accuracy of land use classification based on LANDSAT 8 satellite data in 2014

Reference data

Land use type

HE ME DE MD DD PF FP A U M W Total User accuracy (%)
HE 32 9 41 78.05
ME 3 3 100.00
DE 8 150 1 1 160 93.75
g MD q 1 65 1 1 72 90.28
% DD 6 1 7 85.71
*@' PF 3 100.00
o FP 1 3 4 25.00
s A 1 5 135 4 9 3 157 85.99
U 2 6 8 75.00
W 5 5 100.00
M 3 4 1 8 50.00
Tatal 44 3 161 66 6 3 7 145 10 13 10 468
Producer
7273 100.00  93.17 98.48 100.00 100.00 14.29 93.10 60.00  30.77 50.00

accuracy (%)

Overall accuracy (%) = 87.61; Kappa accuracy (%) = 83.41
Remarks: HE = Hill evergreen forest, ME = Moist evergreen forest, DE = Dry evergreen forest, MD = Mix deciduous forest, DD = Dry dipterocarp forest, PF = Pine forest,

FP = Forest plantation, A = Agricultural, U = Urban and built-up, W = Water body, M = Miscellaneous

(L992) ¥91-Lp1 (2)Eh BUEWBLBMEELEELE
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Table 4 Area of land use change in Thung Salaeng Luang National Park, Phitsanulok province, 2004-2009 and 2009-2014

Area change Area change
Land use type
2004-2009 (ha) 2009-2014 (ha)
Hill evergreen forest 0.00 (0 %) 0.00 (0 %)
Moist evergreen forest 0.00 (0 %) 0.00 (0 %)
Dry evergreen forest -0.46 (0.09 %) +424.92 (36.35 %)
Mix deciduous forest -55.83 (10.61 %) +143.77 (12.30 %)
Dry dipterocarp forest -6.48 (1.23 %) +14.32(1.23 %)
Pine forest 0.00 (0 %) 0.00 (0 %)
Forest plantation 0.00 (0 %) 0.00 (0 %)
Agricultural land +252.78 (48.02 %) -111.48 (9.54 %)
Urban and built-up +9.67 (1.84 %) +0.64 (0.05 %)
Water body +0.73 (0.14 %) +0.82 (0.07 %)
Miscellaneous -200.42 (38.08 %) -473 (40.46 %)
Total 526.37 1,168.95
2004-2009 2009-2014
500
424.92
400
300 25278
200 143.77
g
; 100
g 0.00 0.00 0.00 0.00 [ 967 0.73 0.00 0.00 19326000 000 064 082
2 -0.46 X 6.48 ha ha I
g—lOO -55.83
— -111.48
-200
-200.42
-300
-400
-500 -473.00
Il 1. Hill Evergreen Forest I 2. Moist Evergreen Forest i 3. Dry Evergreen Forest 4. Mix Deciduous Forest
I 5. Dry Dipterocarp Forest i 6. Pine Forest l 7. Forest Plantation M 8. Agricaltural Land
9. Urban and build-up B 10. Water body Hl 11. Miscellaneous

Figure 5 Land use change in Thung Salaeng Luang National Park, Phitsanulok province, during 2004-2009 and 2009-2014
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Figure 6 Driver variables for predicting land use in Thung Salaeng Luang National Park
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Table 5 Land use type prediction for Thung Salaeng Luang National Park in 2030 using land change modeler

Prediction of area in 2030

Land use type

(ha) (%)

Hill evergreen forest 2,260.18 1.79
Moist evergreen forest 199.14 0.16
Dry evergreen forest 61,132.08 48.43
Mix deciduous forest 34,519.44 27.34
Dry dipterocarp forest 503.65 0.40
Pine forest 1,804.69 1.43
Forest plantation 237.46 0.19
Agricultural land 20,777.29 16.46
Urban and built-up 277.51 0.22
Water body 297.48 0.24
Miscellaneous 4,231.08 3.35

Total 126,240.00 100.00
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Figure 7 Prediction of land use in 2030 for Thung Salaeng Luang National Park
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Table 6 Land use change in Thung Salaeng Luang National Park, Phitsanulok province, between 2014 and 2030

Land use type Area in 2014 (ha)

Area in 2030 (ha) Area change (ha)

Area change (%)

Hill evergreen forest 2,260.18 2,260.18 0.00 0.00
Moist evergreen forest 199.14 199.14 0.00 0.00
Dry evergreen forest 61,451.00 61,132.08 -318.92 4.40
Mix deciduous forest 36,891.00 34,519.44 -2,371.56 32.72
Dry dipterocarp forest 547.53 503.65 -43.88 0.61
Pine forest 1,804.69 1,804.69 0.00 0.00
Forest plantation 237.46 237.46 0.00 0.00
Agricultural land 17,320.34 20,777.29 +3,456.95 47.70
Urban and built-up 110.84 277.50 +166.67 2.30
Water body 297.48 297.48 0.00 0.00
Miscellaneous 5,120.34 4,231.08 -889.26 12.27

Total 126,240.00 126,240.00 7,247.24 100.00
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Figure 8 Land use change in Thung Salaeng Luang National Park, Phitsanulok Province, between 2014 and 2030.

Remarks: HE = Hill evergreen forest, ME = Moist evergreen forest, DE = Dry evergreen forest, MD = Mix deciduous
forest, DD = Dry dipterocarp forest, PF = Pine forest, FP = Forest plantation, A = Agricultural land,
U = Urban and built-up, W = Water body, M = Miscellaneous
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Figure 9 Map of land use changes between 2014 and 2030 for Thung Salaeng Luang National Park
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Table 7 Carbon sequestration prediction for Thung Salaeng Luang National Park in 2030 using ecosystem services

modeler

Carbon storage and sequestration prediction

Total currently stored carbon
Total scenario stored carbon
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