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Abstract:
The research deals with assessment of water quality of Euphrates River which passes through
the middle of Iraq, samples were taken from three sites on river. The distance covered by these sites is
about (30)km (between Al Mussayeb and Al Hindiya cities). In these sites, the river suffers from
different sources of pollution. The paper included a study of some physical, chemical, and biological
properties (Water Visibility, salinity, electrical connectivity, pH, DO, BOD5, and Chlorophyll). The
results are analyzed by using the GIS which requires building a network database which is linked to
GIS to make benefit from its analysis power and geographical distribution of data across the study area.
The clear data display enables the environment interests of understanding and interpreting the actual
results and responding by taking actions the preserve the natural features of the river and its
dependences accordingly. The database used to keep tracking the physical, chemical, and biological
pollutants and archiving their behavior through the time.
Keywords: Environmental assessment, Water pollutants, Euphrates River, GIS.

:ﺍﻟﺨﻼﺼﺔ
ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺘﻲ. ﺤﻴﺙ ﺘﻡ ﺃﺨﺫ ﻋﻴﻨﺎﺕ ﻤﻥ ﺜﻼﺜﺔ ﻤﻭﺍﻗﻊ ﻋﻠﻰ ﺍﻟﻨﻬﺭ،ﻴﺘﻨﺎﻭل ﺍﻟﺒﺤﺙ ﺘﻘﻴﻴﻡ ﻨﻭﻋﻴﺔ ﺍﻟﻤﻴﺎﻩ ﻓﻲ ﻨﻬﺭ ﺍﻟﻔﺭﺍﺕ ﻭﺴﻁ ﺍﻟﻌﺭﺍﻕ

 ﻫﻨﺎﻟﻙ ﻤﺼﺎﺩﺭ ﻤﺨﺘﻠﻔﺔ ﻤﻥ، ﻓﻲ ﻫﺫﻩ ﺍﻟﻤﻭﺍﻗﻊ.(( ﻜﻡ )ﺘﻘﻊ ﺒﻴﻥ ﻗﻀﺎﺀ ﺍﻟﻤﺴﻴﺏ ﻭﻗﻀﺎﺀ ﺍﻟﻬﻨﺩﻴﺔ٣٠) ﺘﻡ ﺩﺭﺍﺴﺘﻬﺎ ﺨﻼل ﻫﺫﻩ ﺍﻟﻤﻭﺍﻗﻊ ﺤﻭﺍﻟﻲ

... ، ﻭﺍﻟﺘﻭﺼﻴل ﺍﻟﻜﻬﺭﺒﺎﺌﻲ، ﻭﺍﻟﻤﻠﻭﺤﺔ، ﺘﻀﻤﻥ ﺍﻟﺒﺤﺙ ﺩﺭﺍﺴﺔ ﺒﻌﺽ ﺍﻟﺨﺼﺎﺌﺹ ﺍﻟﻔﻴﺯﻴﺎﺌﻴﺔ ﻭﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﺍﻟﺤﻴﺎﺘﻴﺔ )ﺸﻔﺎﻓﻴﺔ ﺍﻟﻤﻴﺎﻩ.ﺍﻟﺘﻠﻭﺙ
( ﺍﻷﻤﺭ ﺍﻟﺫﻱ ﻴﺘﻁﻠﺏ ﺒﻨﺎﺀ ﺸﺒﻜﺔ ﻗﺎﻋﺩﺓ ﺒﻴﺎﻨﺎﺕ ﺘﺭﺘﺒﻁGIS)  ﺘﻡ ﺘﺤﻠﻴل ﺍﻟﻨﺘﺎﺌﺞ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻨﻅﻡ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺠﻐﺭﺍﻓﻴﺔ.ﺍﻟﺦ( ﻭﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ

 ﺨﻼل ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻴﺘﻡ ﻋﺭﺽ.ﺒﻨﻅﺎﻡ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺠﻐﺭﺍﻓﻴﺔ ﻟﻼﺴﺘﻔﺎﺩﺓ ﻤﻨﻬﺎ ﻓﻲ ﺍﻟﺘﻭﺯﻴﻊ ﺍﻟﺠﻐﺭﺍﻓﻲ ﻟﻠﺒﻴﺎﻨﺎﺕ ﺨﻼل ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ
ﻭﺍﻀﺢ ﻟﻠﺒﻴﺎﻨﺎﺕ ﺤﻴﺙ ﺘﻤﻜﻥ ﺍﻟﻤﻬﺘﻤﻴﻥ ﺒﺎﻟﺒﻴﺌﺔ ﻤﻥ ﻓﻬﻡ ﻭﺘﻔﺴﻴﺭ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﻔﻌﻠﻴﺔ ﻭﺍﻻﺴﺘﺠﺎﺒﺔ ﻟﻬﺎ ﻤﻥ ﺨﻼل ﺍﺘﺨﺎﺫ ﺇﺠﺭﺍﺀﺍﺕ ﻓﻲ ﺍﻟﺤﻔﺎﻅ ﻋﻠﻰ

 ﺘﻭﻓﺭ ﺍﻤﻜﺎﻨﻴﺔ ﻤﺘﺎﺒﻌﺔ ﻤﺼﺎﺩﺭ ﺍﻟﺘﻠﻭﺙGIS  ﺍﺴﺘﺨﺩﺍﻡ ﻗﺎﻋﺩﺓ ﺍﻟﺒﻴﺎﻨﺎﺕ ﺍﻟـ.ﺍﻟﻤﻌﺎﻟﻡ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻤﻥ ﺍﻟﻨﻬﺭ ﻭﺍﻻﻋﺘﻤﺎﺩ ﻋﻠﻰ ﻫﺫﻩ ﺍﻟﻨﺘﺎﺌﺞ

.ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻭﺍﻟﺤﻴﺎﺘﻴﺔ ﺍﻟﻔﻴﺯﻴﺎﺌﻴﺔ ﻭﺭﺼﺩﻫﺎ ﻭﺘﺤﺠﻴﻤﻬﺎ ﺨﻼل ﻓﺘﺭﺓ ﺯﻤﻨﻴﺔ ﻭﺠﻴﺯﺓ

.  ﻨﻅﻡ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺠﻐﺭﺍﻓﻴﺔ،  ﻨﻬﺭ ﺍﻟﻔﺭﺍﺕ،  ﺘﻠﻭﺙ ﻤﻴﺎﻩ،  ﺘﻘﻴﻴﻡ ﺒﻴﺌﻲ:ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﻤﻔﺘﺎﺤﻴﺔ

Introduction:
The water is one of the most important resources in our life and without it, life
becomes impossible and many aquatic organisms show sensitivity to physical and
chemical changes in aquatic environment which they live (Wetzel,2001). So water
should be preserved from different types of polluters. In Iraq, there are some newly
projects and procedures established to conserve water resources and this monitoring
project is one of them. The river loses about (30%) of its rates because of the dams in
Turkey and Syria, the countries which the river passes through before Iraq, and the
heavy use of its water (Salman,2006). The water quality should be kept in acceptable
standards to suit agricultural, human using, and industrial purposes. This requires a set
of procedures that based on scientific rules (Cooper,2011). The chemical processes
used to treat water can affect water quality in a water distribution system (WDS).
However, these processes occur over time, making the hydraulic residence time or
water age in WDSs a potentially critical factor influencing water quality. Researchers
are discovering that treatment and distribution are equally important in maintaining
fresh water for consumers. Water age analysis using hydraulic models has become a
reliable surrogate for water quality evaluation (Wang et al.,2008). So the new
GIS(Geographic Information System) technologies are used to facilitate collecting,
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archiving, and analysis(Donia,2011). Geographic databases, satellite and scanned
images, and digital elevation model (DEM) data are being used to refine the databases
for water quality modeling (Lee and White,1992).GIS may be provide a biological
model using data from a series of experimental campaigns that measured the
concentrations of pollutants in biological elements and water column(AlMalikey,2009). The GIS also enables the team to display the data on different scales
and views to be understandable by the environment and water responsible figures to
support the project continuity, especially the use of GIS that is new technology in
Iraq.

Research Objectives:
The research aims to monitor the water Quality of Euphrates River and preserve its
parameters in acceptable rates by keeping the polluting factors in the minimal values
using the latest available technologies. This aim requires periodical data collection,
analysis, and sending the results to the top managements of water resources, and
environment monitoring authorities to issues legislative facilities and lows that keep
the water from the sewage, industrial waste, Agricultural waste and other pollutants.

System structure:
-

The system architecture consists of three modules; the first is the data collection
stations that positioned on the river.
The second unit is GIS unit, which is the core unit; it consists from the spatial
database unit, Geographical data processing unit, and map projection.
The third is the decision-making unit, which used to issue the required procedures
that grant keeping water quality and preserving the biological life of the river.
Figure (2) shows the main system units.

Figure 1. Map of Euphrates River

As shown in figure (2). The system consists of three data reading stations laid on
the Euphrates River. The data is offline transferred to the spatial database designed to
hold the data for archiving and analysis purposes. The database designed using SQLServer to suite the installation in website built for that purpose.
The GIS unit consists of ARC GIS 10 (Desktop) used to analyses the data using
its facilities in drawing and making charts to be more understandable by high
management analysts and presenting geographical distribution along the river.
The map analysis unit consists of a set of river maps related to the study area and
the distribution of the physical, chemical, and biological factors of river water. This
unit also used to transform the analysis results to multiple data formats to distribute
them among the interested agencies like ministries of agriculture, water resources, and
environment to share ideas and procedures to improve water quality and preserve
environment. It worthy noted that the quality of vector maps used in the system was
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poor which make the analysis results more difficult, but it is the first often these maps
used for this purpose, so it needs more revisions.

Study Area Description
As indicated in the map of figure 1, the study area is a middle section of Euphrates
River in Iraq, through the provinces of Babylon and Kerbalaa, the coordinates of each
station depicted in figure 2.
Sta on 1

Sta on 2

GIS
Unit
Spatial
DB

Map
Analysis
Unit

Decision
Making
Unit

Sta on 3

Figure 2. The System Architecture

Results & Discussions:
Analysis of Collected Data
The collected data displayed on the river map to help the analysts to determine the
causes and sources of water pollution and trying prevent them and enhance water
quality for human, animal agriculture, and industry consumption. In the following
section, the chemical, biological and physiological data analysis are presented.
The data collected from the period from October 2011 to August 2012 in the
middle section of the River of Iraq (the deepest part).
1-Biological Oxygen Demand (BOD5)
The parameter BOD5 is the amount of dissolved oxygen needed by aerobic
biological organisms in a body of water to break down organic material present in a
given water sample at certain temperature over a specific time period. This is not a
precise quantitative test, although it is widely used as an indication of the organic
quality of water(Salman et al.,2013). The BOD value is most commonly expressed in
milligrams of oxygen consumed per liter of sample during 5 days of incubation at 20
°C and is often used as a robust surrogate of the degree of organic pollutants of
water(APHA,2003). Figure (4) shows the behavior of BOD in the Euphrates River for
the three stations.
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Figure 3. The behavior of BOD between the three stations on the Euphrates River.

It's clear that station 2 recorded the highest values of BOD, because of station2
location lies behind Al- Hindiya dam that leads in decrease of water flow of the River
that leads to growth of water plants that cause the increase of BOD in
water(Donia,2011). At the same time, the water level at station1 is the higher, so the
water plants level is decreased.The concentration of dissolved oxygen was affected by
many factors especially biological activities such as photosynthetic, respiration, and
decomposition process at the river bottom in addition to the rainfall effects (Salman
and Hussain,2012).The dissolved oxygen concentration was found to be within the
(5 - 9) mg/l, which was limited for drinking water
2-Chlorophyll
The chlorophyll level in River water is described in figure 2. Chlorophyll-a is used
as an indicator of phytoplankton abundance and primary productivity (Hassan et al.,
2008). Phytoplankton abundance is related to natural cycles in nutrient availability
and to the input of phosphate and nitrate. Excess phosphate and nitrate can come from
groundwater or water treatment plants and sewer overflow (Al-Yassiry and Salman,
2014). Excess nutrients can cause blooms of phytoplankton, which can contribute to
bottom water anoxia under stratified conditions(Salman et al.,2013 )
As depicted in figure 4, the chlorophyll level of the three stations explains the
degree of River water pollution caused by the discharge of wastewater and plants
nutrients (Hassan et al.,2010) .
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Figure 4. The Chlorophyll Level of the three stations.

3-Water Visibility

Figure 5. Water visibility in the three stations.

4-Salinity
Water salinity in study area ranged between (0.5‰-0.7‰). The increasing values
of conductivity and salinity in Euphrates River may be of the discharge of agricultural
and industrial wastewater (Salman and Hussain,2012)

Figure 6. Percentage of salinity of water in the study stations

5-Electrical Conductivity
Electrical conductivity is considerable indicator of ionized substances in the water
and is mainly concerned with total dissolved solids and temperature (Wetzel, 2001).
The results showed high conductivity values ranged between (798.7 μs·cm−1) in site
1 as lower value and (1168.6 μs·cm−1) in site 2 as high value
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Figure 7. Concentration of E.C. of water in the study stations

6- Total Dissolved Solid (TDS)
The total dissolved solid (TDS) followed the trend as conductivity temporarily
and spatial. It ranged from 502. 33 to 789.3 mg/l, while the value of TSS ranged
between 0.01 to 0.3 mg/l. Many factors affecting the transparency of water such as
silting, microscopic organisms and suspended organic matter.(Quenzer,1998) and this
variation can be explained by a higher nutrient dynamics in the water column
(Raikar and Sneha,2012)

Figure 8. Concentration of TDS in the study stations

7- Total Organic Carbon
Total organic carbon (TOC) is the amount of carbon bound in an organic
compound and is often used as a non-specific indicator of water quality or cleanliness
of pharmaceutical manufacturing equipment. For marine surface sediments, average
TOC content is 0.5 wt% in the deep ocean, and 2wt% along the eastern margins
(Kim et al., 1997)
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Figure 9. Concentration of TOC in the study stations
8- Water pH
The indicator for acidity or alkalinity is known as the pH value. A pH value of 7
means a substance is neutral; water with a pH lower than 7 is considered acidic and
with a pH greater than 7, water is considered alkaline. The normal range for pH in
surface water systems is 6.5 to 8.5.The range in an AWG unit is 7.0 to 7.5
( APHA,2003). Narrow fluctuation of pH was observed during the study period, with
the highest average value of 8.7 and a low of 7.3; this ob- served variation was statics
significant between month (p ≤ 0.05) but not between the sites (p ≤ 0.05). pH
variation might be caused by discharge of waste water, photosynthesis and other
metabolic process (Wetzal,2001), and may be attributed to introduction of silt into the
river by rain water or due to the mixing of the fast flowing water as it moves down
stream (Hassan et al.,2012).

Conclusions:
The system facilities the geographical distribution of data over the study area.
The statistical subsystem gives as more tools to analyses the data giving clear view of
the current state of the Euphrates River in Iraq. The system database will be used to
archive the water data across times and become a common data for different agencies.
The results may useful in Environmental monitoring of running water in Iraq,
especially Euphrates River.
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