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ABSTRACT

Land use change patterns and their effects on forest fire occurrence were studied in Doi Luang National Park
using data in a geographic information system for 2015, 2019 and 2023. Based on the results of the study, Doi
Luang National Park had an area of 1,204.85 square kilometers. The land use was classified into 6 patterns:
agricultural areas, evergreen forest, deciduous forest, water body, urban and built-up land, and miscellaneous.
From 2015 to 2019, there was a total change of 9.08 square kilometers, with the greatest decrease in deciduous
forest (about 4.35 square kilometers), while agricultural areas increased by 3.41 square kilometers. In 2019, there
were 1,805 hotspots, of which 279 were in areas with changing land use patterns between 2015 and 2019. The
greatest number of hotspots (230) occurred in deciduous forests that had been converted to agricultural areas,
representing 82.44%. From 2019 to 2023, there was a total change of 12.16 square kilometers, with the greatest
decrease in deciduous forest (about 3.49 square kilometers), while agricultural areas increased by 5.15 square
kilometers. In 2023, there were 1,812 hotspots, of which 285 occurred in areas with changing land use patterns

between 2019 and 2023. The greatest number of hotspots (255) occurred in deciduous forest, representing 78.95%.
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Land use classification in Doi Luang
National Park during 2015-2019

Land use Classification in Doi Luang
National Park during 2019-2023

Hotspots (2019) in land use patterns
changing during 2015-2019

Hotspots (2023) in land use patterns
changing during 2019-2023

Figure 1 Research process
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Table 1 Land use classification in Doi Luang National Park in 2015, 2019 and 2023

Land use in 2015

Land use in 2019 Land use in 2023

Land use type

km? (%) km? (%) km? (%)

Agricultural land 212.58 17.64 215.99 17.93 221.14 18.35
Evergreen forest 45.95 3.81 45.76 3.80 43.17 3.58
Deciduous forest 936.07 77.69 931.72 77.33 928.23 77.04
Water bodies 2.17 0.18 2.26 0.19 2.29 0.19
Urban and built-up land 3.87 0.32 4.06 0.34 4.15 0.34
Miscellaneous 4.20 0.35 5.05 0.42 5.86 0.49
Total 1,204.85 100.00 1,204.85 100.00 1,204.85 100.00
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Land Use in 2015 Land Use in 2019 Land Use in 2023
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Figure 2 Land use classification in Doi Luang National Park in 2015, 2019 and 2023
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W.A. 2566 Iﬂa‘lﬁ'ﬂ’fagamﬂﬁyuﬁumﬁmﬂmia’ﬁm Taes2u (overall accuracy) LAy Seuag 90.59 uay
ApauLdenIes GPS Tud w.a. 2566 Tunisasiadeu AadARAUYUN Kappa Statistics winfuSesay 78.00 Inesl
mmqﬂﬁawaamiﬁﬁLLuﬂm'ﬂﬁz’fﬁﬁu LAIATUIINIAN Tgagiduand Table 3 daAAugndeeyluinmuigs
AU niaelaeldm1519 Error Matrix 115A1MUAYA dewssuiisudu Iﬂiami%’ﬂﬁﬂ%yjaamwﬁuﬁﬂﬂ,ﬁ
avavaeunsiusElevifinu 1935013 Stratified Random U w.ei. 2565 idavilaensuUalddean AUYNHBIVDY
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Table 2 Field survey point determination (stratified random sampling)

Land use type (k/::ze)a %) Number of field survey points

Agricultural land 216.80 17.99 36

Evergreen forest 43.31 3.59 8

Deciduous forest 933.84 77.51 152

Water bodies 2.18 0.18

Urban and built-up land 4.02 0.33

Miscellaneous 4.71 0.39

Total 1,204.85 100.00 202

Table 3 Accuracy assessment of land use categorization based on Landsat satellite images in 2023 for Doi Luang

National Park

Reference data

Land use type

AL EF DF WB UBL ML Total User Accuracy (%)
© AL 34 - - - 1 1 36 94.44
S fF -5 3 - - - 8 62.50
C
8 DF 10 4 138 - - 152 90.79
M
= WB - - - 2 - - 100.00
g UBL - - - - 2 - 100.00
YoM - - - - - 100.00
Total 44 9 141 2 3 202 -
Produced
T7.27 97.87 100 66.67 66.67 - 90.59
Accuracy (%)
Overall Accuracy =90.59 %  Kappa statistic = 78 %

Remarks: AL = Agricultural land, EF = Evergreen forest, DF = Deciduous forest, ML = Miscellaneous,
UBL = Urban and built-up land, WB = Water bodies
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Table 4 Land use classification in Doi Luang National Park in 2015 and 2019

Land use in 2019 (sq.km.)

Land use type Total
AL EF DF WB UBL ML
“Q AL 21091 0.61 0.04 0.08 0.13 0.81 212.58
& EF 0.77 45.15 - - 0.01 0.02 45.95
'5 NE DF 4.02 - 931.68 0.03 0.04 0.30 936.07
5 < wB 0.02 - - 2.15 - - 2.17
2 UBL - - - - 3.87 - 3.87
- ML 0.27 - - - 0.01 3.92 4.20
Total 215.99 45.76 931.72 2.26 4.06 5.05 1,204.84
Remarks: AL = Agricultural land, EF = Evergreen forest, DF = Deciduous forest, ML = Miscellaneous,
UBL = Urban and built-up land, WB = Water bodies
Table 5 Land use classification in Doi Luang National Park in 2019 and 2023
Land use in 2023 (km?)
Land use type
AL EF DF WB UBL ML Total
o AL 215.69 - 0.02 0.01 0.01 0.26 215.99
& EF 1.95 43.17 - 0.06 0.04 0.54 45.76
'i NE DF 3.46 - 928.21 - 0.04 0.01 931.72
5 = WB 0.04 - - 2.22 - - 2.26
2 UBL - - - - 4.06 - 4.06
— ML - - - - - 5.05 5.05
Total 221.14 43.17 928.23 2.29 4.15 5.86 1,204.84

Remarks: AL = Agricultural land, EF = Evergreen forest, DF = Deciduous forest, ML = Miscellaneous,
UBL = Urban and built-up land, WB = Water bodies

Table 6 Hotspots by land use type and province in Doi Luang National Park in 2015, 2019 and 2023

Hotspots in 2015 (points)

Land use type

Hotspots in 2019 (points)

Hotspots in 2023 (points)

Chiang Rai Phayao Lampang Chiang Rai Phayao Lampang Chiang Rai Phayao Lampang
AL 92 2 38 278 26 91 251 58 69
EF 10 - 7 29 - 9 29 - 11
DF 171 110 113 688 356 293 964 219 172
WB - - - - - - - - -
UBL 1 - - 3 - - 2 - -
ML - - 1 18 5 9 28 1 8
Total 274 112 159 1,016 387 402 1,274 278 260
Grand total 545 1,805 1,812

Remarks: AL = Agricultural land, EF = Evergreen forest, DF = Deciduous forest, ML = Miscellaneous,
UBL = Urban and built-up land, WB = Water bodies
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Hotspots in Doi Luang National Park in 2015 Hotspots in Doi Luang National Park in 2019 Hotspots in Doi Luang National Park in 2023
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Figure 3 Hotspots in Doi Luang National Park in 2015, 2019 and 2023
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Table 7 Hotspots (2019) in land use patterns changing during 2015-2019
Land use in 2019 (km?)

Land use type

AL EF DF WB UBL ML
“g AL - 4 - - - -
< EF 16 - - - - -
a
S DF 230 - - - 1 23
g wB - - - - - -
>
T UBL - - - - - -
&
3 ML 3 - - - - -
Total 249 4 0 0 1 23

Remarks: AL = Agricultural land, EF = Evergreen forest, DF = Deciduous forest, ML = Miscellaneous,
UBL = Urban and built-up land, WB = Water bodies
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Table 8 Hotspots (2023) in land use patterns changing during 2019-2023

Land use type

Land use in 2023 (km?)

AL EF DF WB UBL ML
Ng AL - 3 - - - 1
< FEF 23 - - - 1 -
o\
> DF 225 - - - - 32
N
¥ WB - - - - - -
>
- UBL - - - - - -
C
o ML - - - - - -
Total 248 3 0 0 1 33

Remarks: AL = Agricultural land, EF = Evergreen forest, DF = Deciduous forest, ML = Miscellaneous,
UBL = Urban and built-up land, WB = Water bodies
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Hotspots in land use patterns changing during in 2015 - 2019
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Figure 4 Hotspots in land use patterns changing during 2015-2019 and 2019-2023
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