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ABSTRACT

The objectives of this study were the identification of land use change patterns in Doi
Suthep-Pui National Park during 2009-2013 and 2013-2017 from Thai Chote satellite imagery. The
land use tendency in 2021 was also predicted using Geographic Information System (GIS) and Land
Change Modeler (LCM). Land use was classified based on environmental drivers affecting the land
use changes which included slope, water bodies, transportation route, communities, and built-up
area, distance from road, and distance from water bodies.

It was found that land use patterns of Doi Suthep-Pui National Park in 2017 were divided
between forest, fruit tree/perennial, integrated farming, commmunities and built-up area, water bodies,
and miscellaneous area as 85.48%, 9.77%, 0.91%, 1.61%, 0.11%, and 2.12%, respectively. The overall
accuracy of land use classification in form of a confusion matrix was 91.91%. The total land use
change, during 2009-2013, was 8.24 sqg.km. The forest area, integrated farming, communities, and
built-up area, and water bodies increased by 32.89%, 3.03%, 13.47%, and 0.61%, respectively.
Meanwhile, miscellaneous and fruit tree/perennial decreased by 7.29% and 42.71%, respectively.
The total change in land use, during 2013-2017, was 17.46 sg.km. The fruit tree/perennial, integrated
farming, communities and built-up area, and water bodies increased by 46.45%, 0.74%, 2.69%, and
0.12%, respectively. Meanwhile forest and miscellaneous area decreased by 44.16% and 5.84%,

respectively.
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Based on the predicted land use changes in 2021, the total land use change during 2017-
2021 was 9.70 sqg.km. The fruit tree/perennial, integrated farming, communities and built-up area,
miscellaneous, and water bodies increased by 38.35%, 3.09%, 4.54%, 3.81%, and 0.10%, respectively.
Meanwhile, the forest area decreased by 50.11%. By overlaying the political boundaries and village
locations on the predicted land use change during 2017-2021, it was found that the most risky change
in forest area to agricultural area was located along the buffer zone between Doi Suthep-Pui National
Park and surrounding communities. These included Ban Nong Bua Luang and Ban lag in Tambon San
Pa Yang, Ban Mae Ram (Nong Hoi) and Ban Thung Tan in Tambon Mae Ram, Ban Nong Hoi Kao, Ban
Nong Hoi (Sam Lang), Ban Pong Yaeng Nai, Ban Pong Yaeng Nok, Ban Muang Kham and Ban Maesa
Noi in Tambon Pong Yaeng, Ban Pang Yang, Ban Huai Luek and Ban Kao Due in Tambon Ban Pong.
Therefore, smart patrol activities are important and needed to increase the efficiency of deterring to

prevent the offense of forestry
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Table 1 Land use categorization at Doi Suthep-Pui National Park in 2009, 2013, and 2017.

Unit: sg.km
2009 2013 2017
Land Use Type
Area Percentage Area Percentage Area Percentage
Forest 235.32 87.34 238.02 88.34 230.32 85.48
Perennial orchard 18.81 6.98 18.21 6.76 26.32 9.77
Integrated farm 2.07 0.77 2.32 0.86 2.45 0.91
Urban and built-up land 2.75 1.02 3.86 1.43 4.33 1.61
Miscellaneous land 10.25 3.80 6.73 2.50 571 212
Water body 0.24 0.09 0.29 0.11 0.31 0.11
Total 269.44 100 269.44 100 269.44 100
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Figure 1 Land use categories in 2009, 2013, and 2017 at Doi Suthep-Pui National Park.
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Table 2 Accuracy assessment of land use categorization with Thaichote satellite images of 2017

at Doi Suthep-Pui National Park.

Reference data

Land use type User’s

FL PO IF UBL ML WB  Total accuracy
(%)
© FL 154 4 0 0 158 91.96
3 PO 2 23 0 0 25 92.00
s F 0 119 0 0 20 9500
L}:rg UBL 0 20 0 0 23 86.96
2 ML 1 1 25 0 27 9259
Y WB 0 1 0 18 19 9474
Total 157 31 19 22 25 18 272 -
Producer’s accuracy (%) 93.05 74.19 100.00 90.91 100.00 100.00 - 91.91
Remarks : FL = Forest Land, PO = Perennial Orchard, IF = Integrated Farm, UBL = Urban and Built-up Land,

ML = Miscellaneous Land, WB = Water Body
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Yovay 3.03 waziuiuvani Wisdy 0.05 av.nu.
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Table 3 Land use change during 2009 and 2013 at Doi Suthep-Pui National Park.

Unit: sg.km
Land use type Land use area in 2013
FL PO UBL ML WB Total
% FL 221.11 11.18 0.31 0.79 1.92 0.01 235.32
2 PO 12.04 6.29 0.03 0.28 0.17 18.81
@ IF 0.13 0.21 1.43 0.15 0.09 0.06 2.07
; UBL 0.54 0.20 0.27 1.43 0.25 0.06 2.75
3 ML 4.16 0.33 0.27 1.18 4.29 0.02 10.25
E WB 0.02 0.01 0.03 0.04 0.14 0.24
Total 238.00 18.22 2.34 3.87 6.72 0.29 269.44
Remarks: FL = Forest Land, PO = Perennial Orchard, IF = Integrated Farm,

UBL = Urban and Built-up Land, ML = Miscellaneous Land, WB = Water Body
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Figure 2 Percentage of land use change during 2009-2013 at Doi Suthep-Pui National Park.
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Figure 3 Land use change during 2009-2013 at Doi Suthep-Pui National Park.
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Table 4 Land use change during 2013 and 2017 Doi Suthep-Pui National Park.

Thai J. For. 39 (1) : 110-124 (2020)

Unit: sg.km

Land use Land use area in 2017
type FL PO IF UBL ML WB Total
g FL 219.67 14.52 0.68 0.83 2.30 0.01 238.01
2 PO 6.05 11.18 0.30 0.49 0.17 0.01 18.20
@ IF 0.31 0.02 1.09 0.20 0.65 0.05 2.32
; UBL 0.56 0.48 0.25 2.38 0.18 0.03 3.88
1;35 ML 3.74 0.11 0.10 0.40 2.38 0.01 6.74
5 we 0.03 0.04 0.02 0.20 0.29
Total 230.33 26.31 2.45 4.34 5.70 0.31 269.44

Remarks : FL = Forest Land, PO = Perennial Orchard, IF = Integrated Farm,

UBL = Urban and Built-up Land, ML = Miscellaneous Land, WB = Water Body

Land use change (Percentage)

Land use change during 2013 - 2017

£0.00 46.45
40.00
30.00
20.00
1000 0.74 200 0.12
0.00 -
-10.00 5.84
-20.00
-30.00
-40.00
5000 —44.16
F PO IF UEBL ML WB

Figure 4 Percentage of land use change during 2013-2017 at Doi Suthep-Pui National Park.

|:| Not Change
Il Change

l:l Not Change

Il Forestland - Non Forest land

Figure 5 Land use change during 2013-2017 at Doi Suthep-Pui National Park.
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Figure 6 Driver variable prediction of land use at Doi Suthep—-Pui National Park in 2021.
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Table 5 Prediction of land use in 2021 at Doi Suthep-Pui National Park.

2021
Land use type

Area Percentage
Forest land 225.48 83.68
Perennial orchard 30.04 11.15
Integrated farm 2.75 1.02
Urban and built-up Land aTr 1.77
Miscellaneous land 6.08 2.26
Water body 0.32 0.12
Total 269.44 100.00
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Figure 7 Prediction of land use in 2021 at Doi Suthep-Pui National Park.
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mswasuutasmsliussloviiinu 4t 38.35 sesauAe MuThmsuuardsgnadn iutu
WA, 2560-2564 WU HnsasuuUaseiiui 0.44 3.0y, Andudesay 4.54 Nufidandn
v 9.70 n5.ny. Tnefiuiivnlsianas 4.86 as.n. Wity 0.37 ns.ny. Andudevay 3.81 Wufinuns
Anludear 50.11 vesiuiifiinsiasuLUas NEuNEY LTy 0.30 ms.nu. Andufeas 3.09
Vv dauﬁuﬁﬁﬁmmﬁuﬁumﬂﬁqﬂ Ao i wasfiufiuma i sty 0.01 ns.ny. Andudesas
Wina/ldBudu Windu 3.72 ms.nu. Andudosas 0.10 ¢4 Table 6, Figure 8 uag Figure 9

Table 6 Land use change during 2017 and 2021 at Doi Suthep-Pui National Park.

Unit: sg.km

Land use Land use area in 2021
type FL PO IF UBL ML WB Total
~ FL 211.52 14.02 0.83 0.98 2.95 0.03 230.33
§ PO 9.66 15.40 0.38 0.63 0.24 0.01 26.32
é IF 0.39 0.03 1.12 0.22 0.64 0.05 2.45
; UBL 0.73 0.51 0.29 2.55 0.20 0.04 4.32
72 ML 3.16 0.08 0.09 0.33 2.04 0.01 5.71
S ws 0.01 0.04 0.05 0.02 0.19 0.31
Total 22547 30.04 2.75 4.76 6.09 0.33 269.44

Remarks : FL = Forest Land, PO = Perennial Orchard, IF = Integrated Farm,

UBL = Urban and Built-up Land, ML = Miscellaneous Land, WB = Water Body

Land use change during 2017 - 2021
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Figure 8 Percentage of land use change during 2017-2021 at Doi Suthep-Pui National Park.
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Figure 9 Land use change during 2017-2021 at Doi Suthep-Pui National Park.
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