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ABSTRACT

The purpose of this research was to measure and forecast the land use changes in the Mae Soi
River Sub-basin, Lampang Province. Landsat satellite imagery data during the years 2001, 2011, and 2021
were used to detect such changes and make future predictions. All three years of satellite imagery data
have been geometrically revised for geographic compatibility. The image data was classified and the
accuracy was determined using the kappa statistic, while the prediction of land use change was made
using a neural network model combined with factors influencing the changes in land use.

The study found that there was a change in land use between 2001 to 2011, with the most
reduction of approximately 30,011 rai (4,801.76 ha) occurring in agricultural land, which was converted to
forest land. Between 2011 and 2021, the watershed quality forests under class 1 and 2 in the Chae Son
sub — district experienced the greatest reduction of approximately 2,762 rai (441.92 ha). A neural network
model was used to predict the land use change by the 2031. The Jupyter Notebook platform provides
the best estimate with an accuracy of 79.9 percent. Based on the predicted change between 2021 to
2031, it was observed that the forest land would decrease continuously, with approximately 13,268 rai
(2,122.88 ha) being converted to agricultural land. The study area should be a defensive measure and
allocate suitable areas for agriculture. In order to prevent the ingress of agricultural land into the
watershed quality forests class 1 and 2, especially in the Chae Son subdistrict. Agroforestry systems can

be promoted in the study area in order to promote sustainable use.
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Table 1 Overall accuracy and kappa statistics of land use classification using Landsat 5 and Landsat 8

data during the years 2001 - 2021.

Year Overall accuracy (%) Kappa statistics
2001 84.5 0.68
2011 89.0 0.77
2021 88.0 0.75
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Table 2 Land use change during 2001 - 2011 at the Mae Soi River Sub-basin, Lampang Province.

Land use area in 2011 (Rai)

Land use types Agricultural  Forest land Urban and Water Total
land built — up area body
Land  Agricultural land 26,786.14 30,011.41 12,035.54 186.69 69,019.78
use Forest land 23,072.17 340,642.89 12,004.43 1,406.34 377,125.83
area Urban and built — 3,222.69 3,083.55 3,984.73 51.83 10,342.80
in up area

2001 Water body 752.49 454.96 297.15 296.37 1,800.97
(Rai)

Total 53,833.49 374,192.81 28,321.85 1,941.23 458,289.38
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Table 3 Land use change during 2011 - 2021 at the Mae Soi River Sub-basin, Lampang Province.

Land use area in 2021 (Rai)

Agricultural  Forest land  Urban and Water Total
Land use types
land built - up body
area
Land Agricultural land 30,805.08 15,954.79 6,835.77 237.85 53,833.49
use Forest land 63,934.79 303,888.55 5,233.12 1,136.35 374,192.81
area Urban and built - 13,351.39 8,894.47 5,943.99 132.00 28,321.85
in 2011  up area
(Rai) Water body 410.14 1,128.98 125.33 276.78 1,941.23
Total 108,501.40 329,866.79 18,138.21 1,782.98 458,289.38
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year 2001 year 2021

Legend

Land Use Type

Agricultural land

- Forest land
- Water body

_ Urban and built - up area

Figure 1 Land use classification at the Mae Soi River Sub-basin during the years 2001, 2011, and 2021.

year 2011

Table 4 A comparison of different programing languages for building a Neural Network Model.

Comparison of different

Program 1 Program 2 Program 3
programing languages
Basic information
Platform QGIS RStudio Jupyter Notebook
Main C++ R Python
Language GUI Modules Coding Coding
Operation Raster CSV File, Raster Raster
Input
Building a Neural Network Land Use in 2001 2011 2021, Population in 2001 2011 2021, DEM, Aspect,
Model Slope, Soil Type, Distance from Urban in 2001 2011 2021
Variables 10 10 10
Hidden layers 0.001 0.001 0.001
Learning rate Tanh Function Tanh Function ReLU Function
Activation Function Momentum rprop+, rprop- Adam
Optimization Algorithm 91.00 28.20 80.00

Accuracy (%)

Predict of land use change
Method

Accuracy (%)

CA - Markov Model

72.39

covariate matching
between neural
network model and
raster data

38.71

CA - Makov Model

79.90
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Figure 2 The projected land use map during the year 2031 based on the neural network model forecast

of the study area.
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