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Extended Abstract

Introduction

Urban sprawl is one of the main consequences of the transformations caused by population
concentration in urban centers (Mosammam et al. 2017; Xu et al. 2019). Although it generally
refers to “the unrestricted growth of housing in many urban areas, commercial development,
and roads on large land parcels, with little concern for urban planning” (Fouberg et al., 2012),
it has been defined by different scholars to reflect the purpose of their respective studies.
Currently, urban population growth worldwide is considered to be the factor directly
responsible for the unprecedented rate of urban expansion in cities of the Global South (Shao
et al., 2021: 242). As the population of an urban center increases, its need for infrastructure
such as transportation, water, sanitation, and facilities such as housing, commerce, health,
schools, and recreation increases, often leading to a phenomenon called urban sprawl (Fenta
etal., 2017; Sumari et al., 2017; Tanveer et al. 2019). Given the rapid increase in urbanization
levels in most countries of the world since 1950 (UN, 2018), monitoring and analyzing urban
sprawl has become a popular topic in geoscience applications in various regions around the
world (Zhang et al., 2019).

Horizontal urban expansion, also known as sprawl, is a phenomenon that has occurred not
only in developed countries but also in developing countries in the last half century (Mukhtari
Malekabadi et al., 2012: 94). This has caused cities to expand horizontally and has created
many adverse consequences for cities (Abdini and Khalili, 2017: 64). Therefore, innovative
techniques and strategies are needed to identify, measure, analyze and understand the process
of urban sprawl (Taubenbdck, 2009). The aim of this study is to assess, identify, map, monitor
and quantify land cover changes in the city of Diwaniyah, Iraq, from 1990 to 2024. Landscape
measures characterize the composition, configuration and connectivity of land use patches.
This approach addresses two key research questions: How has land cover changed over time?
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What are the factors driving land cover changes? Using landscape measures to analyze
configuration, connectivity and composition provides insights into the dynamics, extent,
degree and type of urban sprawl in Diwaniyah, Irag.

Methodology

The present research method is of an applied type and is based on the analytical-descriptive
method. The data was downloaded for free from the Earth Explorer geoportal of the United
States Geological Survey (USGS) and was selected and sliced in the UTM coordinate system
of the southern 33rd zone of the region and was downloaded for all selected periods, namely
1990, 2000, 2011, 2020 and 2024. It is necessary to explain that the images in question were
extracted from Landsat TM and OLI satellite images for the mentioned years and only due to
data limitations for the year 2010, the authors have been forced to use the information for the
year 2011. In the present study, an attempt has been made to select images close to each other,
so the images used are all from the month of August (Mordad), and this month has the lowest
cloudiness in the studied area.

Then, in the pre-processing stage, before any operation (visual or digital processing), the
desired images were entered separately into the ENVI5.6 software and the necessary
processing including radiometric, atmospheric, geometric correction, etc. was performed and
possible errors were eliminated. Therefore, in this stage, the necessary geometric and
radiometric corrections were made on the desired images and finally the corrected images
were classified into 5 desired time intervals. It is necessary to explain that in this study, the
supervised classification method was used to implement the land use classification algorithm
using the Support Vector Machine (SVM) algorithm and the desired images were divided into
five main classes of built-up areas, water, vegetation and agriculture, and vacant lands (barren
and desert). This study used twelve (12) landscape indices using FRAGSTATS4.2 software to
calculate the size of urban areas in their relative, absolute, complex and isolated states.

Results and Discussion

In this study, after examining and extracting land cover maps in Diwaniyeh city, the extracted
maps for the years 1990, 2000, 2011, 2020 and 2024 were classified into two classes: built-up
and unbuilt, which showed significant changes between different years. As can be seen in
Table 5, in 1990, 2069 hectares (44.85%) of Diwaniyeh city were built-up and 2524 hectares
(55.14%) were occupied by unbuilt lands, and in 2000, built-up lands did not develop
significantly and approached the 24-hectare mark. This was while in 2011, built-up lands
reached 3355 hectares with a growth of about 20% compared to 2000, and unbuilt lands in
this year were equal to 1258 hectares. Also, the land use change map in Diwaniyah city in
2020 shows that 3983 hectares (86.34%) are urban built-up areas and 628 hectares (13.65%)
are in the non-urban or unbuilt land category. Also, the results of the land use change map of
Diwaniyah city in 2024 showed that a large part of the urban area is urban built-up areas. So
that 95.81% (4420 hectares) of the total urban area is in the built-up category. In general,
based on the extracted results that can be seen in Table 5 and Figure 4, it can be said that in
the urban area of Diwaniyah, Iraq, the built-up areas have gradually grown rapidly over the
past 34 years.

Conclusion

The results of landscape and land cover change metrics provide evidence of urban expansion
and land cover change in Diwaniyah city, Irag. These are mainly due to the easing of pressure
from the long wars in Irag, especially in the post-ISIS era, and rural-urban migration to the
city in pursuit of a better life. Overall, the results show that the built-up area in Diwaniyah
city has increased from 2069 hectares in 1990 to 4420 hectares in 2024 during the 34-year



study period. In other words, the city has witnessed a growth of 113.6%. The study also
discovered through landscape metrics that the urban sprawl pattern in Diwaniyah is
characterized by all forms of urban sprawl, namely, jump, infill, strip/ribbon, and low-density
development. The results from landscape metrics indicate a significant fragmentation of
unbuilt areas due to urban (built-up) development. These findings have profound implications
for urban planning and management in the city of Diwaniyah, Irag. The results obtained in
this study are consistent with the results of studies by Abedini and Khalili (2017), Sithole et
al. (2024), Verma and Garg (2021), McGrigal and Marks (1995), and Bindajam et al. (2021).

Keywords: Urban sprawl, Land cover changes, Support vector machine, Landscape metrics,
Al Diwaniyah.
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