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1. Introduction

Floods are one of the most common, widespread, and
costly natural disasters in the world. Floods can classify
into three groups: a) flash floods that usually occur within
6 hours after heavy rainfall; b) river overflow due to
continuous rainfall in large catchment areas; and c) coastal
floods, caused by coastal storms that are often amplified
by tidal cycles. As mentioned, one of the most important
types of floods occurs because of the increase in the
volume of water and lack of sufficient space to transfer
that, which refers to overflowing rivers. Overflowing can
cause significant financial and human damage to urban
environments. The occurrence of this event can have
various reasons, such as climate change, sedimentation in
rivers, human changes in soil and landuse, and
environmental and hydrological factors.

The advent and development of spatial information
technologies have made it possible to collect and store
data, analyze and process, and generate output maps. An
example of such a map is a valuable zoning map, which
produced by analyzing the current state of a region, helps
to identify and classify areas based on one or more
specific criteria.

Since the phenomenon of flooding causes inevitable
damage to the environment and humans, this event's risk
can be used as a criterion for zoning an area. For the river
overflow study, firstly, the factors affecting the severity of
river floods are identified, then these factors are adapted
to the environmental conditions of the study area. These
criteria can be classified as hydrological (like the
characteristics of the river including its width, height, and
depth at different stages), meteorological (including
rainfall periods and rainy seasons), natural, landuse, and
others that affect the occurrence and severity of floods.
Their effects have different roles and weights in different
cities and regions.

This study tried to explore some of the existing criteria
in a region in Irag. There are many villages, agricultural
lands, and urban facilities in the Shatt Al-Arab River
Basin in Basra Province, Iraq, which are at risk of
flooding. For this reason, it is necessary to spatially
evaluate and analyze the areas prone to river flooding and
prepare a map of floodplains in this area.

This study investigated the river overflow risk in the
areas around the Shatt Al-Arab River. For this purpose,
river characteristics and required data, including depth
and width of the river collected in 12 cross sections of the
river and landuse data of the study area were extracted

through satellite images. The innovation of this research
is determining the desired criteria for estimating river
flooding. After determining these criteria, the riverside
zoning was done, which is the identification and
presentation of five groups for areas with different degrees
of risk. This is another innovation. Finally, the assessment
and zoning of the Shatt Al-Arab river overflow in the city
of Basra, which is a precious area in terms of agriculture,
population distribution, and port, was provided as the river
overflow risk map.

A gquantitative and interpretive analytical method were
used based on spatial data. It should be mentioned the
result of the study is completely applicable and can be
base for making the decision.

2. Implementation

There are seven types of landuse around the Shatt Al-
Arab, including commercial, military, wharf, park,
industrial, agricultural, and residential areas. According to
previous studies and the damage caused by past floods, a
distance of 500 meters around the river was studied to
determine landuses. In order to classify the river overflow
risk along the streamway, it is necessary to select the
appropriate index. Due to the direct effect of the geometric
dimensions of each section of the river on the capacity of
the passing water volume, the width and depth of the river
were selected as the two primary indexes. In addition, for
a more reasonable assessment, the product of width and
depth was used as the main index.

It was assumed that water flow filled the largest cross
section of the river, and then the overflow situation was
investigated in other sections. That is, that the largest
section is in the lowest flood risk category. Based on the
obtained results, the risk level of each of the landuses
around Shatt Al-Arab was found. All landuses along with
their area were classified into 5 quality categories: very
low, low, medium, high, and very high. Figure 1 shows
the zoning of the Shatt al-Arab route in terms of overflow
risk assessment.

3. Results and discussion

Risk assessment indicators computations  were
implemented in GIS environment and risk maps and
spatial analysis of landuses were prepared in statistical
tables and graphs. Spatial analytical methods using GIS
help managers' decision-making process and prevent river
overflow risk.

The numerical results show that a large part of the
region around the river has been used for agriculture, and
over 70% of them are in the category of medium to very
high risk. Floods damage agricultural land and make it
difficult to grow crops and provide food to surrounding
areas.
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Figure 1. Zoning of the Shatt al-Arab route in terms of flood risk assessment

The residential part is about 45 square kilometers and
about 38 square kilometers is between medium to very
high risk. In other words, among the existing landuses,
residential use has the highest level of sensitivity, so that
in most cases, the damage to it is irreparable.

The share of industrial use of the space adjacent to the
river is 2 square kilometers, all of which is in the medium
to the high-risk range. The flooding of industrial facilities
causes a lot of direct and indirect damage. Its straight
effect is the failure of industrial equipment due to flooding
and the indirect effect is the unemployment of people
working in factories and surrounding industrial towns.
Another landuse around the river with an area of about 2.8
square kilometers is the pier. Based on numerical analysis,
all areas are in the category of medium to high risk.

There is a park in Shatt al-Arab; it has been at a high-
risk level with an area of about 17 square kilometers. This
region is adjacent to water on all sides and requires great
care and continuous management before a crisis occurs.
Commercial landuse covers an area of nearly 6 square
kilometers and it has been in the category of medium-risk
level. Although this landuse is not in the high-risk
category, in the event of an overflow, the financial burden
of damage can be significant.

Finally, military landuse, due to its convenient
location, has very little risk at the time of the overflowing.
The results of this study indicate that GIS has played a
significant role, that is, as an effective tool in spatial
analysis.
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