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availability of basic amenities, these locations
represented in Iraq by random housing or slummism.
Cities need to grow in a planned and phased manner,
and ensure a balance between proportion of growth
and available resources. However rapid unplanned
growth exerts pressure on the natural resources.
Satellite remote-sensing techniques have been widely
used in detecting and monitoring land cover change
at various scales with useful results [. Reis 2008,
Diallo, et al 2009, and Muzein 2006]. This is due to
their potential of providing accurate and timely
geospatial information describing changes in urban
land cover [Xiao, et al 2006]. The integration of
remote sensing (RS) and Geographic Information
Systems (GIS) has also been widely applied and
recognized as an effective tools in detecting urban
land-use/land-cover changes . Satellite remote
sensing has the ability to collect multitemporal data
and turns it into valuable information for monitoring
urban land processes. GIS on the other hand provides
a more flexible environment for entering, analysing
and displaying digital data from various sources
necessary for urban feature identification. These
make remote sensing and GIS more useful tools for
urban growth detection projects (Weng, 2001).

1. Introduction
Change detection has been defined as a “process of
identifying differences in the state of an object or
phenomenon by observing it in different times”
(Singh 1989). This is considered an important
process in monitoring land use/land cover changes,
because it provides quantitative analysis of the
spatial distribution of the population of interest and
this makes land use/land cover study a topic of
interest in remote sensing applications (Song et al.
2001, Gallego 2004). Land use/land cover changes
are most important and typical applications of remote
sensing data due to several factors such as
urbanization and climate conditions. The process of
urbanization has been characterized not only by
population growth, but also by industrial expansion,
increasing economic and social activities and
intensified use of land resources (Pham et al. 2011).
Furthermore, decision-makers are in constant need of
current geospatial information on patterns and trends
in land cover changes. Therefore, regular and up-todate information on urban change is required for
urban planning, land use management and
appropriate allocation of services and infrastructure
within the urban areas (Baransley and Barr 1996).
Urban sprawl refers to excessive unusual
growth near the periphery of the city boundary or in
the places where there is the absence of planning and
ISPC Technological advances,
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This study aims to use remotely sensed data and GIS
together to monitor and characterize the urban sprawl
in Al-Kufa City in terms of urban areas, availability
of vegetation, soil and water bodies. The used
approach is the comparative analysis using
classification operation enables us to detect trend of
land use/cover changes in different times.
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miles to the north-east of Al-Hira City. Its plain land,
are high-elevated, and it rises 22 meters above sea
level. The eastern bank is higher than the western
one by almost six meters, which makes it safe from
floods. Whenever we walked to the west, the surface
rises gradually to reach 60.5 meters, and then
descends steeper strongly toward the south-west to
shallow salt lake that defined Bahr An-Najaf (Figure
1).
Ibn-Najim Marsh is located in the northeastern
portion of the study area. The area of the water body
influences by the seasonal changes in the Euphrates
and the rate of rainfall.

3. Study Area
Al-Kufa City is subject to geographical location,
as it is located on the Euphrates River, and 12
kilometers from An-Najaf City, 156 kilometers from
Baghdad, 60 kilometers south of Karbala, and a few

Figure 1 - Location of the study area.

4.

Materials and Methods

4.2.

4.1.
Data Preparation
The following Landsat Images were used in the
study in different sensors and dates; (A)(MSS in Oct
3,1976), (B)(TM in Aug 28,1990), (C)(ETM + in
March 27, 2001), (D)(ETM + in March 28, 2006),
(E)( ETM + in July 27, 2013), (F)(ETM + in Apr 7,
2013), (G)(ETM + in March 23, 2014) , and (H)(ETM
+
in Febr 06, 2015), (Figure 2).These images were
processed using Erdas Imagine 2013 and ArcGIS
10.2. Besides the topographic maps of the study area
with the scales of 1:100000 and 1:50000 are
available.
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Land Use / Cover Change Detection
and Analysis

The two types of classification (i.e.
unsupervised and supervised) has achieved on
Landsat images to monitor vegetation cover and
urbanization change detection of Al-Kufa City
depending on the identification of
all visible
landmarks in the images. Image classification is
perhaps the most important part of digital image
analysis. With
supervised classification, the
information classes of interest like land cover type
image. These are called “training sites". The image
processing
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Figure 2 - The multi-temporal Landsat images used in the study.
Software system is then used to develop a
statistical characterization of the reflectance for each
information class. This stage is often called
ISPC Technological advances,
Lancaster, USA

"Signature analysis ".The error matrix and Kappa
Khat methods were used to assess the mapping
accuracy. Five land use / cover types are identified in
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the study area viz., (1) vegetation and agricultural
land (2) barren land (3) built-up land (4) water body
(Figure 3).
Classified image pairs of the different decade's
data were compared using cross-tabulation in order
to determine qualitative and quantitative aspects of
the changes for the periods from 1976 to 2015.
5.
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We are, however, in the year 2013 and the
subsequent expansion we have noted large
population and all the random and systematic has
been to the detriment of the agricultural area,
especially the Al-Kufa City was surrounded by
orchards, for its three parts, which had led to reduced
agricultural land and the emergence of large areas of
slum area such as Al-Barakiyah, south of Kufa, in
addition to the areas of Abbasiya, Al-Hurriyah, and
Al-Zarga that are extended to Al-Kufa by Missan
Quarter.
Two images have been taking in the year of
2013 on April and July that it represents a peculiar
attribute due to the large and distinguished change in
spatial phenomena, including the expansion of
population aggregates into towns and large towns
such as Abbasiya, Al-Hira, and Al-Barakiyah due to
the close location close to the centers of the cities as
a result to the living conditions and the previous and
current lack of support for housing, these phenomena
came in the slums at the expense of agricultural land.
The agricultural land, which turned into
residential areas, are in particular from the orchards,
old Bay on the palm trees, and fruits, while the
seasonal and cultivated areas that produce seasonal
crops such as rice and corn (wheat) has not affected
largely in this transformation. .
There is a difference in the expansion of
agricultural area because of a lack of support and
possibilities for irrigation and the adoption of farmers
on the old methods in addition to the weakness of the
reclamation of affected land, as evidenced by the
appearance of the water in the rainy season, causing
a phenomenon of salinity that was not processed and
reclamated. This impact we can see clear in visual
imagery in 1990 and 2001.

Results and Discussion

The results obtained through the analysis of
multi-temporal satellite imageries were illustrated
and data are registered in Table 1 which illustrates
magnitude of change in different land categories.
Tables (2-8) depict the accuracy assessment of the
land use/cover analysis. A brief account of these
results is discussed in the following paragraphs.
In 1976, the farmland was sparse as well as an
excessive incoming waters to The Euphrates due to
good monsoon rains during that period, and lack of
population proliferation, which was stationed only in
the centers of the cities without expansion, followed
by 1999, which was marked by a period of heavy
rain, it was clear that the water bodies were extended
at the expense of the agricultural areas. As for 2001,
it turned into those bodies to barren tracts of land in
addition to note a slight population growth. In 2006,
it had reduced the cultivated areas owing to the
circumstances of the country, as well as the
expanding urban at the expense of agricultural land,
this breadth encompassed the peripherals of the city
and its environs, as well as the widening the areas
that have been reclaimed for agriculture in the period
before 2003, which is located to the east of Al-Kufa
City where exploited random expansion of
population.
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Figure 3 - Land use/cover change in different land use categories.
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Table 1
The calculations of the areas of the land use/cover categories (A) MSS in Oct 3,1976,(B) TM in Aug 28,1990,
(C) ETM + in March 27, 2001, (D) ETM + in March 28, 2006,(E) ETM + in July 27, 2013, (F) ETM + in Apr 7,
2013, (G) ETM + in March 23, 2014 , and (H) ETM + in Feb 06, 2015
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Table 1 - continue

Table 2
Classification accuracy assessment report for MSS image in Oct 3,1976.
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Table 3
Classification accuracy assessment report for TM image in Aug. 28, 1990.

Table 4
Classification accuracy assessment report for ETM+ image in March 27,2001.
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Table 5
Classification accuracy assessment report for ETM+ image in March 28, 2006.

Table 6
Classification accuracy assessment report for ETM+ image in Apr. 07, 2013.

ISPC Technological advances,
Lancaster, USA

79

Impact Factor:

ISRA (India)
= 1.344
ISI (Dubai, UAE) = 0.829
GIF (Australia) = 0.564
JIF
= 1.500

SIS (USA)
= 0.912
РИНЦ (Russia) = 0.179
ESJI (KZ)
= 1.042
SJIF (Morocco) = 2.031

ICV (Poland)
PIF (India)

= 6.630
= 1.940

Table 7
Classification accuracy assessment report for ETM+ image in March 23, 2014.

Table 8
Classification accuracy assessment report for ETM+ image in Feb. 06, 2015.
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