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ABSTRACT

The objectives of this study were to apply Geo-informatics in change analysis and prediction
of land use and land cover at the Doi Inthanon national park, Chiang Mai province. The visual
interpretation classification technique was introduced to classify the land use during 2009, 2014 and
2019, using satellite images derived from LANDSAT-5 and LANDSAT-8. Five types of land cover were
detected which are agricultural land, forest land, miscellaneous land, urban and build-up land, and
water body.

The land use changes during 2009-2014 indicated that areas under agricultural, miscellaneous,
and urban and build-up increased by 43.50%, 4.45% and 2.05%, respectively and forest cover
decreased by 50.00%, while the area under water body remained unaltered. Land use changes during
2014-2019 indicated that the area under urban construction and miscellaneous increased by 35.18%
and 14.82%, respectively, while the forest and agricultural areas decreased by 40.39% and 9.61%,
respectively and water body remained unaltered. An accuracy assessment using the confusion matrix
indicated that the overall accuracy was 94.85%. We predicted the changes in land use during 2019-
2024, using Land Change Modeler (LCM) and taking the land use during 2014-2019 as the base data.
The predictions indicate that urban and build-up and miscellaneous land use during 2019-2024 would
increase by 45.72% and 4.27%, respectively. Forest cover and agricultural area would decrease by

49.61% and 0.39% respectively, while the water body would remain unaltered. The predictions
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indicate to a change of land use from forest to urban and build-up area. We suggest a proactive

forest management and surveillance to have a proper land use in the near future.

Keywords: Land use, Geographic information, Land Change Modeler.
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Figure 1 Research methodology used in the present study.
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Table 1 Land use types at the Doi Inthanon national park, Chiang Mai province during the years

2009, 2014, and 2019.

Year 2009

Year 2014 Year 2019

Land use type
Area %

Area % Area %

Agricultural land

Forest land

39,372.18 13.26
254,287.56  85.62

41,625.79 14.02 41,583.29 14.00
251,697.66 84.75 251,519.02 84.69

Miscellaneous land 775.16 0.26 1,005.62 0.34 1,071.19 0.36
Urban and build-up land 2,242.42 0.76 2,348.24 0.79 2,503.82 0.84
Water body 315.04 0.11 315.04 0.11 315.04 0.11
Total 296,992.36 100.00 296,992.36 100.00 296,992.36 100.00

Remark: unit = Rai



82 Thai J. For. 39 (2) : 77-90 (2020)

year 2009

year 2014

R Agricultural land

Forest land

%ﬁ% Miscellaneous land
V7722 urban and build-up land
-Water body

year 2019

Figure 2 Land use types at the Doi Inthanon national park, Chiang Mai province during the years

2009, 2014 and 2019.
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Table 2 The accuracy of land use classification by LANDSAT 8 satellite in 2019.

Reference Data

Land use type

User’s accuracy

AL FL ML UBL WB Total
(%)
AL 107 2 2 1 0 112 95.54
r§ FL 6 205 1 1 0 213 96.24
E ML 1 1 14 1 0 17 82.35
g_ UBL 3 1 0 55 0 59 93.22
E WB 1 0 0 0 6 7 85.71
Total 118 209 17 58 6 408
Producer’s
90.68 98.09 82.35 94.83  100.00 - 94.85

Accuracy (%)

Remarks: AL = Agricultural land, FL = Forest land, ML = Miscellaneous land, UBL = Urban and build-up land,

WB = Water body
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Figure 3

Table 3 Land use changes during the years 2009-2014 at the Doi Inthanon national park.

Land use area in 2014

Land use type

AL FL ML UBL WB Total

% AL 39,125.15 - 203.76 43.72 - 39,372.18
.((\‘% FL 2,478.40  251,697.66 52.11 59.39 - 254,287.56
% ML 22.24 - 749.75 3.17 - 775.16
% UBL - - - 2,242.42 - 2,242.42
c
5 WB - - - - 315.04 315.04

Total 41,625.79  251,697.66  1,005.62 2,348.24 315.04 296,992.36

Remarks: AL = Agricultural land, FL = Forest land, ML = Miscellaneous land, UBL = Urban and build-up

land, WB = Water body and unit = Rai



84 Thai J. For. 39 (2) : 77-90 (2020)

Land use change during 2009-2014
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Figure 3 Percentage land use changes during 2009-2014 at the Doi Inthanon national park.
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Table 4 Land use changes during 2014-2019 at the Doi Inthanon national park.

Land use area in 2019

Land use type

AL FL ML UBL WB  Total
= A 3969535 158016  249.36 91.93 - 41,625.79
P 1,756.62 249.613.27  233.84 93.94 ~ 251,697.66
- 12153 30622 579.87 : . 1,005.62
% UBL 9.80 12,37 812  2317.96 . 230824
8 we : : - _ 31504 315.04
Total 41,583.29 251519.02  1,071.19  2,503.82 315.04 296,992.36

Remarks: AL = Agricultural land, FL = Forest land, ML = Miscellaneous land, UBL = Urban and build-up

land, WB = Water body and unit = Rai
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Land use change during 2014-2019
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Figure 4 Percentage land use changes during 2014-2019 at the Doi Inthanon national park.
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Figure 5 Driver variables for prediction of land use at the Doi Inthanon national park.
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Table 5 Land use type prediction at the Doi Inthanon national park in the year 2024 from Land

Change Modeler (LCM).

Land use type Year 2024
Area Percentage
Agricultural land 41,488.83 13.97
Forest land 251,403.25 84.65
Miscellaneous land 1,089.15 0.37
Urban and build-up land 2,696.09 0.91
Water body 315.04 0.11
Total 296,992.36 100.00

Remark: unit = Rai
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Figure 6 Prediction of land use in the year 2024 at the Doi Inthanon national park.
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Table 6 Land use changes during the years 2019-2024 at the Doi Inthanon national park.

Land use area in 2024

Land use type

AL FL ML UBL WB Total
% AL 39,040.44 2,174.33 251.59 110.94 41,583.29
% FL 2,275.05 248,886.66 228.58 128.72 251,519.02
% ML 154.65 317.46 596.54 2.53 1,071.19
2 UBL 18.68 24.80 6.44 2,453.90 2,503.82
L% WB - - . - 315.04 315.04
Total 41,488.83 251,403.25 1,089.15 2,636.09 315.04 296,992.36

Remarks: AL = Agricultural land, FL = Forest land, ML = Miscellaneous land, UBL = Urban and build-up land,
WB = Water body and unit = Rai
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Land use change during 2019-2024
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Figure 7 Percentage land use change during the years 2009-2014 at the Doi Inthanon national park.
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Figure 8 Land use changes during the years 2019-2024 at the Doi Inthanon national park.
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