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Abstract

Al-Razzaza, the second largest lake in Iraq and wider lower lakes being created
at estimated surface area of 1810 km® and is one of the important sources of wealth
of fish, also; It described as being a blue dot surrounded by desert. Started the water
level in the lake to decline starting from the eighties and became this decline
accelerated since 1990 due to climate change and rising atmospheric temperature
and evaporation process continuing and inadequate water contained the lake to
compensate for the shortfall and also because of low water levels in the Euphrates
River, which is one of the most important source the waters of the lake, all this led to
a decrease in the water level and the surface area and increasing salinity of soil that
threatened a real disaster for the lake. This study employed both remote sensing and
geographic information systems to estimate the change in the ratio of the surface
area to Al-Razzaza lake, starting from 1990 up to the year 2012. In addition,
chromatic classified maps show the changes during that period of time based on
satellite scenes of the Landsat ETM+, and Google Earth scene after registration
process was made based on Landsat ETM+ image. Also, we present a table that
clarifies the percentage of change of surface areas for above period of time that
followed in 1990. Then we represent such a change through a graph gives an idea
of the great loss suffered by this lake. Also, this graph gives an impression about
what the lake shape will be in subsequent years. The results showed that the
percentage change was significant during this period, such that the decreased surface
area was from 1621 km’ in 1990 to 270 km” in 2012.
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Introduction:

Al-Razzaza was created in 1969 when a Spanish
contractor built a drainage canal to divert the
annual floodwaters of the Euphrates river into
the desert to prevent flooding across southern
Iraq.

The lake, with a surface area of 1810sqkm, is 40
meters above sea level and can hold some 26
billion cubic meters of water with length 70km
form north to the south and 40km width from
the east to the west. Al-Razzaza Lake is located
15 km north west of Karbala. It is part of a wide
valley that includes al-Tharthar, al-Habbaniya,
al-Razzaza and Bahr Najaf (Najaf Sea). The lake
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is supplied by eight sources, including the River
Euphrates; Lake Habaniya, east of Ramadi;
Rashidiya, north of Karbala; groundwater
springs in Ayn al-Tamr, 80km west of Karbala;
rainwater and seasonal flows. Located to the
west of the Iraqi holy city of Karbala with
Coordinates 32°45'35"N  43°3922"E, as
shown in Figure (1). Our research uses the
geographic information systems and remote
sensing techniques in order to study the
decreasing surface area ratio of Al-Razzaza lake
for the period time 1990 up to 2012, then guess
the date on which it will dry completely. [1, 2]

Figure 1- The Area of Study (Al-Razzaza lake 1990).

Objective Of The Research:

In this paper we used satellite images to estimate
the surface areas during a period of time of Al-
Razzaza lake located at a distance of 15 Km
north Karbala. Because of the great importance
of the lakes which reflected manifestations in
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each of the environmental reality, agricultural,
tourism, fisheries, water storage and other life
aspects, it is sure to lake such as Al-Razzaza
having significance ability storage and wide
features on all aspects mentioned made us focus
our attention around it. So we want through this



Abdulwahhab et.al.

research to roll considering what ails the lake
from the danger of disappearing over the next
few years through the actions stop this disaster
risk.

Work Steps:

By using the picture space form in Fig(2-a) of
the satellite Lansat-MSS, which represents a
picture of Al-Razzaza in 1990, we calculate the
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surface area and extracting a vector layer for the
purpose of making it as a base map in all our
comparison and area calculations purpose
(estimating the proportion of drought that
threatens the lake). Extracted vector layer shown
in Fig(2-b) using ENVI and ERDAS programs
has a surface area about 1621.106 km® in 1990 .

‘W

Figure 2- AL-Razzaza Lake 1990.

1- In the years that followed in 1990 Al-

Razzaza significantly suffered from reduced in
its water levels and large wide dry areas were
appeared because of a huge water fields turned
to the territory of land, as shown in figure (3-
a), represented by Landsat ETM+ image with
In 2005,

resolution 15m. water area of

framework aqueous Al-Razzaza almost was
calculated which amounted to 1126.89 sz, as
well as calculate the area of the islands that
formed within the lake which reach to about
228.89Km’. Thus, the net water area reaching an
about 898 Km’, as shown in figure (3-b).

Figure 3- AL-Razzaza Lake 2005.
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2- In the same way and using the ENVI
and ERDAS programs we calculate area borders
the lake for the year 2007 amounted to almost
1047.377 Km® including the lake dotted with
islands, While the area of these islands
amounted to 280.654 Km?, almost thus a water
surface area of Al-Razzaza in 2007 reach about
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766.7237 km®, shown in figure (4-b). The figure
(4-a) represents the satellite image used in
drawing vector layer by which we identified
areas in an image. This scene taken using
Google Earth image after registration to the
Landsat ETM + image with resolution 28m.

Figure 4- AL-Razzaza Lake 2007.

Figure (5), shows the difference between the
surface areas of the lake between 2005 -2007, it
appears e quickly increased dry land territory

AHRazaza Between 2005-2007

Figure 5- Al-Razzaza Between 2005 -2007

3-Figure (6-a) shows the satellite image taken
from Google Earth in 2009, it was registered as
preceding procedure in scene 2007. The water
surface area including dry islands reached about
529.558538 Km’® as the area borders the lake.
While the space islands about 157.17 Km?, thus
the nut water surface area is about 513.84 Km®
as shown in figure (6-b); these spaces ratio for
the year 1990.
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Ficure 6- AL-Razzaza Lake 2009.
Figure (7) see rapid dehydration of the lake between 2007 and 2009 alone.
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AHRazaza Between 2007-2009

Figure 7- Al-Razzaza Between 2007-2009

1- In 2012 the lake faced a real danger the almost dry land area reach (14.434 Km®) as
drought where an estimated area of about shown in Figure (8-b). The satellite image
(270.578 Km®), almost reaching space limits the adopted figure (8-a) is taken from the satellite
lake including dry islands (285.012 Km®), while Landsat ETM+ with resolution 28.5.

Figure 8- AL-Razzaza Lake 2012.

-a- -b-
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In Tablel, it could be show the increasingly Table 1- Al-Razzaza drought areas percentage
severe drought areas ratio for the dry areas as Surface Area .
the period of time between 1990 up to 2012. Date (Km?) Drought Ratio
Figure (9), shows all Al-Razzaza changing 1990 1621.106 0%
water surface area from 1990 to 2012, we
collected them in one figure in order to see 2005 898 44.6%
them in obvious way and making the o
comparison between those years more easy. 2007 766.723 S52.7%
2009 513.841 68.3%
2012 270.578 83.3%

Lam
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AHRazaza Between 1990-2007 AlRazaza 1990
AFRazzza Between 1990-2009

I wator
Land

AlRazaza Between 1990-2005 AlRazaza Between 2005-2007

AHRazaza Between 2007-2009

Figure 9- Al-Razzaza Surface Water Area Changing From 1990 To 2012.
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Figure 10- Al-Razzaza Water Area Decay.

Discussion of Results

1- The surface area of Razaza since 1990 and
until 2012 in the case of diminishing very scary,
as the area of the lake in 1990 was almost
(1621.106 Km®) was judged to base to estimate
the proportion of drought years later in 2005
amounted to surface area Almost (Km® 898) i.c.
they say by 44.6% rate for the year 1990, but in
2007 the surface area became about 766.723
Km’ (Percentage 52.7% for the year 1990), then
in 2009 water area almost became 513.841 Km®
and sequentially decrease water area with
increasing the percentage of drought to reach
68.3%, and this space became in 2012, 270.578
Km® and thus became the percentage of this
year's 83.3% from the proportion of 1990 water
area.

2- The research shows to us that the surface
area in 2012 is less than a quarter in 1990.

3- When you take the surface area of Razaza in
2005 it shows approximately twenty-five island
within a body of water while in 2007, the
number of these islands has increased to merge
with each other then became fewer than six
islands then five islands in 2009.

4- Chart represents the relationship between
changing of the surface area of Al-Razzaza from
1990 to 2012, it shows a decrease in surface area
from 1990 down to the year 2012 as the
percentage decrease 83.3% based on the surface
area of 1990. Also, in the light of this decline we
can be painted along the graph as shown in
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Figure with blue line who gives us the predicted
drought stage which will be full as to be
expected in 2015.
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