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Objective: Land use changes are considered driving forces for unprecedented changes at
the local, regional and global levels in ecosystems and environmental processes. Hence,
the assessment of land use changes is very important to obtain continuous and accurate
information regarding the dynamics of different areas in a specific period of time for any
type of development planning. In this regard, in the present research, the evaluation of land
use changes in Mahabad county in a twenty-year period from 2000 to 2020 and the
prediction of its possible trends until 2040 have been discussed.

Methods: In this research, the images of ETM and OLI sensors of Landsat satellite in three
years of 2000, 2010 and 2020 and the supervised classification have been used to detect
the changes that have occurred. In addition, in order to simulate land use changes, Markov
model and cellular automata have been used.

Results: Based on our results, the highest trend of increase was related to the built-up
lands and the highest trend of decrease was related to the water bodies of the region. In
other words, the area of built-up lands increased from 2367.67 hectares to 71006.08
hectares. Besides, the area of water bodies has reached from 9266.63 hectares to 1164.28
hectares, respectively. In addition, based on the results of the Markov model, it is expected
that the trend of land use changes will decrease the area of agricultural lands by 1473.1
hectares, orchards and forests by 810.11 hectares, pasture land by 16455.4 hectares and
water bodies by 545.69 hectares. On the other hand, these changes will be accompanied by
an increase in the area of barren lands by 11831.72 hectares and built-up lands by 7448.42
hectares. Therefore, the possible trend of changes indicates an increase in the level of
barren lands and built-up lands and a decrease in other land uses.

Conclusions: The results of the present research highlighted the need to pay attention to
the challenge of land use change in Mahabad county and can provide a proper
understanding of the dimensions, trends and patterns of land use in the region to officials,
researchers and local people.
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Introduction

Land use change is related to a range of central topics for the study of changes on a global scale and refers to an
increasing challenge for human society and natural ecosystems in the current century. Land use changes are
primarily driven by human drivers and social and economic development processes, and on the other hand, they
are affected by biophysical factors such as climate, land, and soil quality. Land use changes affect a wide range
of environmental characteristics and natural resources, such as water quality, land and air resources, ecosystems
and climate cycles, and the main concern in this field is due to its direct impact on basic characteristics and
processes, such as land productivity, diversity Geographical and biological, land degradation, hydrological cycle
and environmental mechanisms are some of these processes. Hence, timely detection and monitoring of land use
changes is very important to obtain continuous and accurate information about the dynamics of different areas in
a specific period of time for any type of development planning. Accordingly, in the present research, the study
and evaluation of land use changes in the area of Mahabad county in West Azerbaijan province has been done
with an experimental approach. The current research seeks to contribute to providing a clear picture of the
process of changes and its potential role in the plans and programs of the region by evaluating the various
dimensions of changes in the last twenty years and predicting them in the next twenty years.

Materials and Methods

Land use classification using Landsat images has received significant attention in recent decades. Therefore, the
use of Landsat images provides researchers with an opportunity to gain insight into various land use trends from
the past to the present, which are important in monitoring land use changes. For this reason, ETM images of
Landsat 7 for the years 2000 and 2010 and OLI images of Landsat 8 for 2020 have been freely downloaded and
used by referring to the USGS database. In addition, the supervised classification method and the maximum
likelihood technique have been used to extract the land use of the region. In this regard, first the reference data
for each year were generated and then they were used for training and validation. On the other hand, the Markov
chain model has been used to predict land use in 2040.

Results

According to the results, in 2000, 0.93% were agricultural lands, 0.67% were orchards and forests, 19.31% were
pasture lands, 65.6% were barren lands, 0.96% were built-up areas, and 53.3% were water bodies. In addition,
land use in 2010 has seen relatively large changes, but despite this, barren lands and pastures still account for the
largest share, whereas orchards and forests account for the smallest share of land use. In other words, in 2010,
the share of agricultural lands, orchards and forests, pasture lands, barren lands, built-up areas, and water bodies
was 1.89, 0.46, 22.73, 59, 13.49, and 2.43 percent, respectively. Meanwhile, it was equal to 2.59, 1.96, 24.47,
43.46, 27.05 and 0.44 percent respectively, in 2020. Our findings have shown that the area of built-up areas and
pastures has always increased in the twenty-year period, while the area of barren lands and water bodies has
always decreased. The area of agricultural land, orchards and forests has also increased and decreased
alternately, but in a twenty-year perspective, the area of agricultural land has decreased and the area of orchards
and forest land has also increased. Hence, it should be said that the highest trend of increase was related to the
built-up lands and the highest trend of decrease was related to the water bodies of the region. The results of the
Markov model have also predicted that by 2040, about 44.06% of agricultural lands will be converted to
orchards and forests, 10.46% of orchards and forests will be converted to agricultural lands, 42.14% of pasture
lands will be converted to agricultural lands, 4.4 40% of barren lands will be converted into built-up lands,
45.63% of built-up lands into water bodies and 0.42% of waterbody areas will be converted into built-up areas.
These changes will reduce the area of agricultural lands by 1473.1 hectares, orchards and forests by 810.11
hectares, pasture lands by 16455.4 hectares and water bodies by 545.69 hectares. Furthermore, these changes
will be accompanied by an increase in the area of barren lands by 11831.72 hectares and built-up areas by
7448.42 hectares.

Conclusion

According to our results, the broad trend of urban land growth following the ever-increasing growth of the urban
population as well as the development of residential settlements and industrial areas is clearly evident. This
situation has caused the area of man-made land uses to grow strongly in the region and overshadow the natural
cover of the region. On the other hand, the intensity and extent of these changes in the northern areas of the city,
which are more populated, have been much more intense than in other areas. In addition, the results of the
simulation of land use changes also show the continuation of the mentioned process and not paying attention to
this issue can intensify the pressure on its natural resources and weaken the ecological capability of the land.
Therefore, the results of the present research highlight the need to pay attention to the challenge of land use
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change at Mahabad county and can provide officials, researchers and local people with a proper understanding of
the dimensions, trends and patterns of land use in the region.
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