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In this study, land use changes in Kermanshah Township in altitude classes and
the city's growth in geographical directions were investigated and predicted on
a time scale of 1987-2047 using remote sensing data and a CA-Markov model. The
analysis of land use change results shows that urban and agricultural areas have
increased, while vegetation and barren lands have decreased. Most of these
changes have occurred at altitudes ranging from 1042 to 1587 meters, and this
process of changes will continue until 2032-2047. Also, the investigation of the
impact of city growth on land use changes shows that due to the large growth of
the city in the north and northeast directions, land destruction will occur in
urban areas in these directions more than in other areas. This trend can be seen
both in the evaluation period (1987-2017) and the forecast period (2017-2047).
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Extended Abstract

1. Introduction

Today, the detection and modeling of land
use changes play an important role in future
planning for sustainable management of the
environment and natural resources. The
Markov chain model has become a useful
tool in environmental sciences with its
ability to simulate spatial dimension,
temporal simplicity  and
comprehensibility, and the ability to model
complex phenomena. Kermanshah
Township has seen large population growth
in recent years, in other words, it has
increased from 862,378 in 1986 to 1,583,880
in 2016. Following the importance of the
topic, the aim of the present study is to
investigate and model the past, present, and
future changes in land use and growth of
Kermanshah using Landsat images.

dynamics,

2. Research Methodology

Landsat images and the CA-Markov model
were used to investigate and predict land
use changes. After receiving the required
data in order to prepare land use maps, the
images were pre-processed in Arc GIS 10.4
and ENVI 5.3 software, and then the images
were classified into four classes by applying
the support vector machine algorithm. CA-
Markov model was used to predict land use
changes and growth of Kermanshah
Township in 2032 and 2047. For this
purpose, first, using the matrix of the
probability of conversion of land use maps of
1987 and 2002, the land use map of 2017 was
simulated, and then, using the matrix of the
probability of conversion of the years 1987,
2002, and 2017, the land use map of

Kermanshah Township was predicted for
the years 2032 and 2047.

3. Research Findings
The evaluation results of the overall

accuracy and kappa coefficients of the
support vector machine algorithm show that
the land use maps in 1987, 2002, and 2017
have an overall accuracy of 86%, 93%, and
91% and kappa coefficients of 81%, 90%, and
87%. The investigation of the land use
situation shows that the agricultural land
and vegetation in Kermanshah show an
increasing and decreasing trend over 30
years, respectively. Bare lands decreased by
10,241 hectares during the studied period
and urban lands increased by 2,872/15
during the same period. The most changes in
bare lands at the altitudes of 1587-1042
meters and the greatest growth of urban
lands were in the north and northeast
directions. The trend of changes in urban
land and bare land will continue in the
forecasted periods (2017 to 2032 and 2032 to
2047) so that the area of bare land will
decrease by 6612 hectares from 2017 to 2032
and 6782 hectares from 2032 to 2047.

4. Conclusion
This study was conducted with the aim of

monitoring and predicting land use changes
and the growth of Kermanshah Township
using Landsat images and the CA-Markov
model. The results showed that the highest
density of land use is at the height of 1042-
1587 meters and the most land changes have
occurred in these classes during this 30-
year period. During the studied period, bare
lands and vegetation have a declining trend
and agricultural and urban lands have an
increasing trend and will continue until
2047. Also, the township of Kermanshah will
grow by 4452.45 hectares between 1987 and
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2047, and a large part of this growth will be
in the north and northeast directions. The
most land destruction caused by the growth
of Kermanshah Township has been related
to bare lands and agriculture in the northern
directions and this process will continue at a
slower speed until 2047.
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Kstandard 0.8907
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Klocation 0.9107
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