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Fig. 7. The decrease and increase of the area of usea between 1987-2001(hectares)
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Fig. 10. Net change of land use area between 2001-2018(hectares)
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Abstract

In optimal planning and management of natural
resources, knowledge of how land cover changes and
land use and the factors that cause it are very necessary.
In this field, remote sensing data have high potential to
study temporal and spatial changes in land cover and
land use. The purpose of presence study is prediction
and assessment of the trend of land use changes and
land cover in Zahak area of Sistan plain. For this
purpose, land use and cover maps were prepared from
landsat satellite images using support vector machine
method of supervised classification in 1987, 2001 and
2018. Then, using the land use map in 1987 and 2001,
land cover in 2018 was predicted. Land use maps for
2001 and 2018 and land cover for 2030 was predicted
using integrated method of Markov chain and
automated cells. To analyze the trend of land use
changes and land cover since 1987- 2001, 2001- 2018
and 2018- 2030, Land change modeler was used.
hectares and barren lands 9535 hectares has decreased
since 1987- 2001. Also, the mulching area uses area 192
Results indicated that areas of watery agriculture 2013
hectares, tree cover 1117 hectares, water areas 2391
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hectares, and sand dunes 14864 hectares were
increased. During the period 2001- 2018, the areas of
watery agriculture land uses 3533 hectares and barren
lands 3707 hectares has decreased and uses arca tree
cover 313 hectares, water areas 5385, mulching area
247 hectares, and sand dunes 1295 hectares were
increased. In the forecasting the time period 2018- 2030,
the area of uses watery agriculture will be 1098
hectares, sand dunes 527 hectares, and barren lands
2020 hectares are reduced. In this forecast, land use of
tree cover 16 hectares, water area 3607 hectares, and
mulching area 23 hectares will increase.

Statement of the Problem: The ever increasing
changes in land use and the need for managers and
experts to be aware of the changes and transformations
that have occurred policy making and solutions to solve
the existing problem. Revealing the changes seems
necessary to determine the process of changes over
time. On the other hand, predicting and modeling future
changes is also important to know the quantity and
quality of possible changes.

Purpose: Modeling, forecasting and trends of land use
changes wusing landsat satellite images through
integrated Markov chain models and automatic cells and
land change modeler in the Zahak area of the Sistan
plain. In order to apply the basis of possible changes,
appropriate and sustainable management in for the
investigated area.

Methodology:The present study was conducted in the
Zahak area with area of 88344 hectares in the eastern
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part of the Sistan plain. The ZAHAK is located at a
minimum of 61 degrees 30 minutes and maximum of
61 degrees and 45 minutes of eastern longitude and at a
minimum of 30 degrees, 36 minutes and 45 seconds and
a maximum of 30 degrees and 59 minutes of northern
latitude. In this study, images of Landsat satellites TM
(1987 and 2001) and OLI (2018) of the United States
Geological Survey (USGS) site and in completely
similar months (June), as well as Google Earth images
and ground control data (2018) were used. After pre
processing of the Landsat satellite images, image
classification was performed using the support vector
machine algorithm. The accuracy of the classification
was calculated with the Kappa coefficient. Then, using
the probability matrix of land use classes and applying
the intergrated model of Markov chain and automatic
cells in the time period of 1987-2018, the land use map
and land cover were predicted for 2030. Also, land use
and land cover changes during the years 1987-2001,
2001-2018 and 2018-2030 were investigated through
the land change modeler.

Results and discussion: The trend of changes in the
area of land uses and land covers in the study area
during the years 1987-2018 in the areas of watery
agriculture and barren lands have decreasing trend and
use change and land cover in the study area will lead to
sustainable management and achieving minimum
environmental damage caused by land use change.

in the areas of tree cover, water resources, mulching
area and sand dunes increasing trend is observed. The
Kappa coefficient calculated in this evaluation for the
years 1987, 2001, and 2018 is 0.99, 0.97 and 0.99
respectively. The integrated model of Markov chain and
automatic cells predicted land use and land cover
changes for 2030 with a kappa coefficient of 0.90.
According to the land change model, land use changes
in the period of 1987- 2001, the area of watery
agriculture, tree cover, water resources and barren lands
has decreased. The area of land uses in the mulching
area and sand dunes shows increase. In the period of
2001-2018, the extent of watery agriculture and barren
lands has decreased. The area of tree cover, water
resources, mulching area and sand dunes has increased.
During the period of 2018-2030, the uses of watery
agriculture, sand dunes and barren lands will decrease.
The area of tree cover, water resources, mulching area
will increase.

Conclusion: Revealing and predicting changes in land
use and land cover are very effective for providing a
general view for better management of natural resources
in the long term. In this study, the output of the land use
and land cover prediction map for 2030 is of appropriate
accuracy. Applying management and control of land

Keywords: land use change, Automated cells model,
Land change modeler, Landsat images, Sistan plain.
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