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ABSTRACT

For optimal land use, it is necessary to be aware of land use changes and the type of
land use; this is possible by assessing and predicting land use changes. The purpose of
this study is to investigate the trend of land use change over a period of 18 years (2000-
2000) and predict it using the Markov chain model for 2025, 2050 in the Yellow River
Basin of Baghmalek city in Khuzestan province. To achieve this goal, first corrections
(geometric, radiometric and atmospheric) and necessary processing were performed on
Landsat satellite images of 2000, 2006, 2012, 2018; Then, land use maps for four time
periods were classified into five classes: green space and gardens, barren lands,
agricultural lands, water levels (sedgereh) and man-made residential areas. These
changes were addressed using the Markov chain model for 2025, 2050. After making
the necessary corrections on the Landsat images, the land use estimate showed that the
highest percentage of the study area is barren lands and arable lands. The overall
accuracy and kappa coefficient for 2000, 2006 and 2018 are above 0.80 and 0.92. .. The
results of revealing the changes between the period 2000 to 2018 showed that barren
lands with a rate of 823.51, green space and gardens with a decrease of 157.85 hectares.
In contrast to the built-up areas of 439.59 hectares, 1356.56 hectares of arable lands and
404.94 hectares of water levels have been facing an increasing trend. Also, the results
of the forecast using the CA-Markov model of land changes in the region for 2025 and
2050 showed that if the speed of land use change is the same as in previous years, in
2025 the use of built-up areas will be 1089.54, hectares of arable land. To 1154/52
hectares and surface water use will increase to 666/54; Landscaping and orchards will
be reduced to 42/2012, barren land land use to 59,85279 hectares and in 2050
landscaping and orchards land use to be reduced to 192.62 hectares, barren land land
use to be reduced to 8438.69 hectares, arable land land use Increase to 1243.73 hectares
and surface water use increase to 8959.59 hectares of built-up areas to 1671/98 hectares.
By examining land use change, valuable information can be obtained about man-made
changes and natural factors. On the other hand, the prediction map derived from the
Markov chain model is very important to provide an overview for better management
of natural resources.
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Extended Abstract

Introduction

Examining land use changes in the past and predicting these changes for the future are among the important principles
of planning for urban development in the management of various risks in the future. Land use/land use mapping is one
of the most important sources of information in the management of various natural and human hazards. One of the
efficient methods for predicting land cover and land use changes is the Markov chain model. Land cover changes in the
Zard River Basin of Khuzestan province during 2000, 2006, 2012, and 2018 were investigated in this study. Then, these
changes were predicted for 2025 and 2050 using the Markov chain model.

Data and Methods
In this research, a map of land use changes was prepared using Landsat 7, 5, and 8 satellite images of 2000, 2006, 2012,

and 2018, the specifications of which are given in Table 1. Data and related images were analyzed by ENVI 5.3,
eCognition 9, TerrSet, and ArcGIS 10.5 software.

Table (1). Specifications of the satellite images

Satellite name Landsat 5 | Landsat 7 | Landsat 7 | Landsat 8
Sensor ™ ETM+ ETM+ OLI-TIRS
Date of formation | 08.18.2000 | 08.27.2006 | 08.11.2012 | 08.20.2018
Path 165 165 165 165
Row 38 38 38 38
Year 2000 2006 2012 2018

Methods

The general method of the research includes the following steps:

- Performing image preprocessing operations, including geometric correction, radiometric correction, and atmospheric
correction, processing of satellite images by the object-oriented method and land use extraction, examining the accuracy
of classification, calculating land use area, and modeling environmental changes using the Markov chain forecasting
model to predict the future status of land use.

Results and Discussion

After the preprocessing steps, satellite images were processed to extract the required information about land use using
the object-oriented processing of satellite images, which was performed in three general stages of segmentation, fuzzy
classification, and evaluation of classification accuracy. Table 2 lists the parameters used to segment Landsat satellite
imagery in the eCognition 9 software environment.

Table 2 - Parameters used to segment Landsat satellite imagery Numerical threshold parameter 10, 0.2 Compression

coefficient 0.5

Table 2 - Parameters used to segment Landsat satellite imagery

Parameter Numerical threshold
Scale 10
Figure coefficient 0.2
Compression coefficient 0.5

Results of the classification accuracy assessment
In object-oriented classification, the accuracy of classification can be assessed using the overall classification accuracy
and kappa coefficient, both of which are extracted for each of the classified images in this section.



Table 3 - The classification accuracy of satellite images in different years

Year Kappa coefficient Overall accuracy
2000 0.89 91.3
2006 0.91 92.6
2012 0.92 93.8
2018 0.94 94.7

Land use area in different years

In this section, the classified shape was converted to a vector layer and entered into the ArcGIS software environment.
Then, it was entered into the vector layer database environment, and the area of each class was calculated using the
Calculate Geometry command, which was divided into hectares (Table 4).

Table 4 — The area of land uses in different years (in hectares) during the study period (2000,2006, 2012, & 2018)

N N N N
Year S S 2 2
o [op} N oo
Land use
Built areas 296.43 | 345.96 353.72 736.02
Green space and gardens | 369 234.09 231.95 2115
Barren land 86570.1 | 86476.86 | 86266.52 | 85747.52
Agricultural land 984.02 | 1036.8 1069.86 | 1119.57
Water 172.06 | 297.9 469.56 577

Detect changes

Classified maps were used to understand changes in the region over the 28-year period. The percentage of area and
environment of each land cover class was calculated using the land cover map and land use prepared for each period.
The percentage of each class in relation to the whole region was also obtained to determine the amount of changes that
occurred in subsequent periods.

Results of the Markov chain prediction model
At this stage, the images of the year (2000-2012-2018) were introduced to the TerrSet software environment, and the
possibility of converting each of the classes to each other was determined using the Markov model.

Table 9 — The conversion probability matrix for the period 2012-2018

Surface Agricultural Spaces and Built-up areas | Barren lands
waters lands gardens
Surface water 0.8244 0.0122 0 0 0.1633
Arable land 0.0211 0.4812 0.0486 0.1 0.3491
Green space and 0 0.1732 0.5453 0.1598 0.1217
gardens

Built areas 0 0.0422 0.0095 0.7078 0.2405
Barren land 0.002 0.0063 0.0003 0.0047 0.9866




Land changes in the region in 2025 and 2050 were predicted using the CA-Markov model (Figure 1).

Figure (1). The map from the CA-Markov model for 2050

Conclusion

In this study, land use changes in the Zard River basin located in Baghmalek city (Khuzestan province) in the period
2000-2018 were predicted using Landsat satellite images. The ability to predict these land use changes based on the
Markov chain modeling approach, changes in four classes of land uses were also predicted for two periods of 5 years
(2025) and the next 30 years (2050). Agricultural land use will increase to 1154.52 hectares, and surface water use will
increase to 666.54. In 2050, the use of built areas will increase to 1671.98 hectares, the use of green spaces and gardens
will decrease to 192.62 hectares, the use of barren land will decrease to 8438.69 hectares, the use of arable land will
increase to 1243.73 hectares, and surface water use will increase to 895.59.
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