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Abstract : 
Iraq has dry and semi-arid climatic conditions, as well as high evaporation rates and limited amounts of 

rain that negatively affected the water drainage of rivers, as the study area was characterized by multiple water 
sources as it is the confluence area of the Tigris and Euphrates rivers to be the Shatt al-Arab, as well as the presence 
of many marshes, therefore, the study aims to analyze the hydrological characteristics of water resources represented 
by drainage and river load in order to know the trends of change in the quantity and quality of surface water in 
Qurna district and work to manage water resources appropriately with the requirements of development by 
achieving optimal investment of these natural resources as a result of the sovereignty of drought conditions in the 
study area. As a result of the sovereignty of drought conditions as well as the water policy followed by upstream 
countries (Turkey, Syria and Iran), and the decline in freshwater flow has led to an increase in the penetration of 
marine waters to the study area and the rise in salt concentrations in riverbeds. 
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Introduction: 
Rivers are one of the most used sources of water by humans, although fresh water accounts for only 3% of 

the total fresh water of lakes, which has made rivers closely related to the lives of the population and the nature of 
various economic activities. 
Scarcity of water resources has caused many political problems related to the exploitation of international rivers and 
these problems have intensified with increasing population growth and human consumption as well as technological 
progress that has facilitated the process of water exploitation. At the moment, the problem of low water drainage and 
salinity experienced by the study area is one of the most prominent problems in the study area.
1- To what extent do natural and human factors affect the low water drainage of rivers in Qurna district? 
2- Has the decrease in water supply affected the increase in salt concentrations in the Qurna district? 
3- Is there enough to invest in the water supply in the study area? 
While the hypothesis of the study was as follows: 
1. Natural and human conditions inevitably affected the continuous decrease in the amount of water contained in 

riverbeds.
2. The decrease in water discharges in the Tigris and Euphrates rivers directly affected the quality of the water 

and the high levels of salts dissolved in it in addition to the incursion of marine waters into it. 
3- It is possible to invest the quantities of water in some projects to improve the economic reality of the region if it 
receives support from the government.

The exacerbation of the problem of the decline in water supply in Iraq in general and the spending of Qurna as 
part of it and the accompanying problems of water salinization and ecosystem degradation and thus its impact on the 
various economic activities of the population, which necessitated attention and study of this subject in order to 
determine the levels of concentration of salts in water, uncover the most important sources of salts to reduce them 
and try to develop possible solutions to them, and try to take advantage of the quantities of water available in 
establishing various projects.
The aims of the study: 

The study aims to show the quantities of water intake of the Tigris, Euphrates and Shatt al-Arab Rivers 
from 2000-2020 to compare previous and current years, and to know the variation of water expenses during the 
months and seasons of the year and the effects of their decrease on water salinity. 

The spatial boundaries of the study (Qurna district), which is located north of Basra, are located between a 
wide circle (30, 7-31.20) north and a long (47, 7-47, 43) east, bordered to the north by Maysan Governorate and the 
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district of Basra and Zubair represent its southern border and it is bordered to the east by the Shatt Al-Arab district 
and the Iranian borders, while the temporal borders included the period between (2000-2020). 
1. Monthly and annual water expenses: 

Water drainage means the amount of running surface water or the rate of river revenue from water at a 
specific location of the river-stream and within a specified time and measured in cubic meters during one second 
(m3/s), through which quantitative and qualitative changes can be detected at a specific location and for a specified 
period of time
(Hamidi, Abdul Hassan Abdulnabi Hashim. 2017:75) , the amount of drainage in rivers varies depending on the 
speed of the water current and the cross-sectional areas of the stream (Al-Asadi, A’Safaa Abdul Amir Rashm. 
2012:58 ), monthly and annual expenses in the study area vary from season to season and from year to year, 
especially during the summer, which is characterized by low water discharge rates due to high temperatures, rain 
disruption, high amounts of evaporation, and thus an increase in the quantities of water lost. 
1.1. Water discharge of the Tigris River in Qurna district: 

The amounts of discharge of the Tigris River have been studied based on the monthly expenses launched 
from the back of Nazim Qalaat Saleh because there are no stations in Qurna district to monitor the water drainage 
incoming to the area. It is found through the analysis of Table (1), Figure (1) and (2) that there is a discrepancy in 
the quantities of water drainage at the monthly and annual level of the rivers.

Table (1) Monthly and annual discharge (m3/s) launched by Nazim Qalaat Saleh towards Qurna for the period 
(2000-2020).

Annual
Rate

Sep.Aug.Jul.Jun.MayApr.Mar.Feb.Jan.Dec.Nov. Oct.Water Year 

11.5101010101112151314141192000-1999

11910101011111212121212112001-2000

111010101011121315151110102002-2001

26.62223243054722221221010102003-2002

293034362627453522262723182004-2003

201521191615172225222924202005-2004

252117243623451948181519162006-2005

311828262953552620473818152007-2006

161110111112202021252512142008-2007

22302824253843211510119102009-2008

514950504957605458534336512010-2009

516852504954465060494441472011-2010

545156586064525457493841702012-2011

667863606081717776687142462013-2012

644951545672746677785969602014-2013

454536444850514444434541492015-2014

555254575561646851514651462016-2015

64.754637487113836754504933502017-2016

529072625359585842342924442018-2017

143979896951228161210311312195792019-2018

14295101103663919210397819688932020-2019 

47434243705151694442403437General Rate 

Source: Ministry of Water Resources, National Water Center, Unpublished Data, 2020. 
For the Tigris River, monthly and annual rates varied in the study area, ranging from (43, 42, 43, 37, 34) m3/s in the 
months (July, August, September, and October) respectively, and are known in Iraq as the Jude season, while 
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discharge rates are relatively high in December, January and February, ranging from (40, 42, 44) (m3/s), the highest 
monthly discharge was in March, April, May and June (69, 51,51, 70) (m3/s), respectively. 

Figure (1) Monthly and annual discharge (m3/s) divorced by Nazim Qala Saleh towards Qurna for the period 
(2000-2010) .

Source: Researcher based on a table (1). 

Figure (2) Monthly and annual discharge (m3/s) launched by Nazem Qalaat Saleh towards Qurna for the period 
(2011-2020).

Source: Researcher based on a table (1).
As for the annual discharge quantities, which reached the general annual rate (47) (m3/s), and their rates 

varied from year to year, reached the highest annual discharge peaks (143, 142) (m3/s), in (2019, 2020) and 
respectively, while the lowest annual discharge values (16) (m3/s) were recorded in 2007). 
Table (2) Annual discharge rates for the Tigris River and the Qurna discharge rate coefficient model for the period 

(2000-2020).

Discharge rate coefficients’ modelDischarge rate m3/sThe water year 

0.211.51999-2000 

0.2112000-2001 

0.2112001-2002 

0.5626.62002-2003 

0.61292003-2004 

0.42202004-2005 

0.53252005-2006 
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0.65312006-2007 

0.34162007-2008 

0.46222008-2009 

1.08512009-2010 

1.08512010-2011 

1.14542011-2012 

1.4662012-2013 

1.3642013-2014 

0.9452014-2015 

1.1552015-2016 

1.364.72016-2017 

1.1522017-2018 

31432018-2019 

31422020-2019 
Source: Researcher based on table data (1) .

As for the drainage rate factor (The model of the factor of the discharge rate: It is the result of dividing the 
discharge rate for a certain year by the general discharge rate. If the output is more than one, this is an indicator of 
a wet year, and if the output is close to one, it is an average (moderate) year, while if the output is less than one, it is 
a dry year. Viewed: Al-Ghalbi, Mohammed Qahtan Naama.2020:57) Years varied from dry to wet depending on the 
amount of water revenue of the Tigris River. 
Through Table (2), we note that the discharge rate coefficient recorded the lowest percentage (0.2) during the three 
years (2000, 2001, 2002). This indicator indicates a dry year. Later, we note a gradual increase in the rates of the 
discharge rate coefficient and its approach to one period (2003-2008). This is an indicator for moderate years, the 
discharge rate coefficient continued to rise during the period (2009-2020) to reach (3), which is an indicator of wet 
years. 

From the above, we conclude from the varying water revenue rates of the Tigris River in the Qurna district 
from year to year. We note the highest water discharge rate during the years (2019, 2020), due to the heavy rains and 
floods witnessed by the basin countries during these two years, determining the nature of wet and dry years 
determined by the discharge rate coefficient is related to the amount of water revenue.
1.2. Water drainage of the Euphrates River in Qurna District: 

The quantities of water drainage of the Euphrates River have been studied based on the monitoring station 
in Nasiriyah because there are no water drainage monitoring stations in Qurna district, as mentioned earlier, it is 
clear from the study of the water drainage of the Euphrates River at the Nasiriyah station that monthly and annual 
expenses began to decrease significantly at the beginning of the twenty-first century compared to the quantities of 
discharge witnessed by the Euphrates River in the fifties to the eighties of the last century.

Through Table (3) and Figure (3) we note the loss of a number of water years for the duration (2001-2006) 
due to the unavailability of data by the Ministry of Water Resources, the National Water Center as well as for the 
period after 2016 due to the lack of discharge of water arriving in Qurna, and therefore a dirt dam was established to 
account for water and turn it into the marshes of the Jabayish. 
1.3. Water drainage of the Euphrates River in Qurna District: 

The quantities of water drainage of the Euphrates River have been studied based on the monitoring station 
in Nasiriyah because there are no water drainage monitoring stations in Qurna district, as mentioned earlier, it is 
clear from the study of the water drainage of the Euphrates River at the Nasiriyah station that monthly and annual 
expenses began to decrease significantly at the beginning of the twenty-first century compared to the quantities of 
discharge witnessed by the Euphrates River in the fifties to the eighties of the last century.

Through Table (3) and Figure (3) we note the loss of a number of water years for the duration (2001-2006) 
due to the unavailability of data by the Ministry of Water Resources, the National Water Center as well as for the 
period after 2016 due to the lack of discharge of water arriving in Qurna, and therefore a dirt dam was established to 
account for water and turn it into the marshes of the Jabayish. 
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Table (3) Monthly and annual discharge (m3/s) of the Euphrates River from Nasiriyah Station towards Qurna for the 
period (2000-2020).

Annu 
Rate

Sep.Aug.Jul.Jun.MayApr.Mar.Feb.Jan.Dec.Nov.Oct.Water Year

1872092202001891841951701811741781741671999-2000

1731942072021721491271321672251381382242006-2007
1131101091478910011513110620057591362007-2008
34212733312871303848459322008-2009
71978511251499169822840391112009-2010
66104701095460502757706944822010-2011
881319214588328048996688821092011-2012
107132120165918873717195761511502012-2013
11512814521013810482908312873531462013-2014
412627273333684453546532302014-2015
8212492116858212370701085635202015-2016
9811610913393839880921098074110Gener Rate

Source: Ministry of Water Resources, National Water Center, unpublished data. 

Figure (3) Absolute monthly and annual discharge (m3/s) of the Euphrates River from Nasiriyah Station towards 
Qurna for the period (2000-2020)

Source: Researcher based on table (3). 
We note through table (3) a very significant decrease in the level of monthly and annual discharge quantities 

for the Euphrates River, as the annual rate measured at Nasiriyah station for that period was (98) m3/s. The 
discharge quantities varied from this rate. The lowest annual discharge values were 34 (m3/s) in (2008-2009), while 
the highest were (187) (m3/s) during (1999-2000). From this, it turns out that the highest annual discharge values 
did not reach half the general annual rate of the amount of annual discharge before the nineties of the last century. 
As for the monthly discharge quantities, they are generally also low, and they varied at the monthly level. The 
higher values of discharge quantities were reflected. After these values were recorded for the months of March, 
April, May and June, we find that they occupied the lowest values. These rates reached (80, 98, 83, 93) (m3/s) 
respectively. While it occupied the highest monthly discharge values for the months of Jude (d. 1, July, August, 
September) amounting to (110, 133, 109, 116) (m3/s). 
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We conclude from the above that the discrepancy and decrease in the quantities of discharge for the Tigris 
and Euphrates River affects the volume of discharge to the marshes of southern Iraq, as we find that monthly 
discharge increases in March, April, May, June and July, while it decreases in the rest of the months of the year. It is 
noted that the amounts of monthly and annual discharge began to decline significantly at the end of the twentieth 
century and the first decade of this century (the twenty-first century) and thus affect the amounts of discharge 
reaching the marshes. 

Table (4) Annual discharge rates for the Euphrates River and the discharge rate coefficient model for the period 
(2000-2020).

Discharge Rate Coefficient ModelDischarge Rate M3/SWater Year

1.91871999-2000

1.71732006-2007

1.11132007-2008

0.3342008-2009

0.7712009-2010

0.6662010-2011

0.8882011-2012

11072012-2013

1.11152013-2014

0.4412014-2015

0.8822015-2016

Source: Researcher based on table data (3) 
Through Table (4) we note that the discharge rate coefficient during the three years (2000-2006-2007) refers 

to wet years, as they recorded 1.9-1.7-1, respectively. Later we notice a decrease in the discharge rate coefficient for 
the period (2009-2011) as it was recorded (0.7-0.8-0.8), respectively. This indicator indicates moderate years, later  
we notice a gradual increase in the ratios of the factor of the discharge rate and its approach to one for the period 
(2012-2014), reaching (1-1.1), and this is an indicator of wet years. 
1.4. Water discharge in the Shatt al-Arab: 

The Shatt al-Arab consists of the confluence of the Tigris and Euphrates rivers in the city of Qurna, 70 km 
north of the city of Basra, and then heading southeast to run into the Arabian Gulf, interrupting a distance of 196 
km, and he meets from the left side, 10 km south of Qurna, with the swip schedule to drain water from Hor Al-
Huwaiza, 70 km north of FAO, the Karon River meets a discharge rate of 458 m3/s and 14.4 billion m3/year
(Ministry of Irrigation, 1929:26-27) , The area of the river basin is about (909200) km2 and the breadth of the 
course of the Shatt al-Arab varies between (400) m in Qurna, while the depth reaches the mouth of 1500 m with a 
rate of breadth of 

(500) m. The depth also varies spatially, reaching about (7) m, while the depth at Basra (15) m, on both sides of 
the river, there is a network of water channels (5-10 km) long to be used for irrigation of agricultural land. The 
number of these channels is (635) channels, 165 Channels Were Established On The Eastern Side, The Most 
Important Of Which Is (Abadan, Al-Tannoumah And Al-Mahmara), While On The Western Side About (470) 
Channels Were Established, The Most Important Of Which Are (Al-Mustad, Rabat, Al-Shafi, Al-Ashar, Al-Khura), 
the Shatt al-Arab is currently going through the old age as a result of the large number of sprains and slow runoffs, 
as well as the formation of quettox islands such as (Sinbad, Salhiya, Al-Tawlah, Shamashmiya and Al-Ajiroya) (Al-
Motroubi, Safia Shaker Maatouk. 2006: 42-45).

The characteristics of the water discharge of the Shatt al-Arab can be clarified through the analysis of the 
temporal difference of the average discharge for varying periods of time from (2000-2020) to know the flow system 
during the year according to the hydrological system and to indicate how to control the waters of the Shatt al-Arab 
to benefit from it in meeting current and future water needs.
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Table (5) Monthly and annual discharge (m3/s) of the Shatt al-Arab River for the period (2000-2020).
Source: Ministry of Water Resources, National Water Center, unpublished data. 

As for water expenses for the Shatt al-Arab River, monthly and annual rates varied in the study area by 
noting Table (5) and Figure (5), ranging from (297, 237, 206, 158, 209, 210) m3/s in the months (July, August, 
September, and October, November) respectively, it is known in Iraq as the Jude season, while the discharge rates 
are relatively high in the months of January and February, ranging from (264, 298) (m3/s), while the highest 
monthly discharge was in March, April, May and June, reaching (365, 383, 456, 399) (m3/s). 
As for the annual discharge quantities, which reached the general annual rate (290) (m3/s), and their rates varied 
from year to year, reached the highest annual discharge peaks (903, 634) (m3/s), in (2000, 2002) and respectively, 
while the lowest annual discharge values (60) (m3/s) were recorded in two years ( 2010, 2014). 

Annu 
Rate

Sep. Aug. Jul. Jun. May Apr. Mar. Feb. Jan. Dec. Nov. Oct. Water 
Year

903 575 973 1460 1508 1340 1125 1090 916 798 500 320 230 1999-2000
334 210 250 302 400 478 534 612 321 289 254 207 150 2000-2001

634 543 662 723 1301 1135 117 921 830 406 290 256 189 2001-2002
721 617 610 653 640 750 910 896 891 831 598 612 640 2002-2003
603 285 290 450 760 883 950 745 698 672 664 544 300 2003-2004
301 205 217 292 365 382 405 336 324 315 290 262 216 2004-2005
428 312 336 407 450 620 563 559 499 367 413 350 327 2005-2006
316 247 300 317 325 354 365 371 361 340 273 269 265 2006-2007

248 175 210 267 287 309 312 299 263 256 225 193 185 2007-2008
286 185 213 250 277 306 324 300 267 225 223 712 145 2008-2009
130 89 117 189 200 189 169 163 105 112 73 64 85 2009-2010
60 72 61 63 65 69 64 59 65 56 50 48 51 2010-2011
61 64 65 69 67 69 60 61 63 55 45 52 62 2011-2012
75 84 79 78 80 89 82 82 79 75 79 52 40 2012-2013
70 77 53 65 69 74 79 68 83 81 61 73 53 2013-2014

60 47 42 46 75 79 75 61 73 62 59 45 50 2014-2015
63 70 71 72 71 72 71 73 57 55 52 53 41 2015-2016
72 83 82 82 95 119 85 71 59 54 52 36 47 2016-2017
66 98 83 84 74 98 75 70 48 43 33 43 48 2017-2018
363 137 153 227 589 1073 978 635 145 115 123 99 85 2018-2019
297 141 112 135 672 1084 697 195 110 99 117 102 105 2019-2020

290 206 237 297 399 456 383 365 298 264 210 209 158 Gener rate



International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.646 ISSN: 1308-5581 Vol 14, Issue 02 2022

5732

Figure (5) for monthly and annual discharge (m3/s) of the Shatt al-Arab River for the period (2000-2020)
Source: From the researcher's work based on table (5).

Table (6) Annual discharge rates for the Shatt al-Arab River and the discharge rate coefficient model for the period 
(2000-2020).

Discharge rate coefficient modelDischarge rate m3/sThe water year

3.19031999-2000

1.13342000-2001

2.16342001-2002

2.47212002-2003

26032003-2004

13012004-2005

1.44282005-2006

13162006-2007

0.82482007-2008

0.92862008-2009

0.41302009-2010

0.2602010-2011

0.2612011-2012

0.2752012-2013

0.2702013-2014

0.2602014-2015

0.2632015-2016

0.2722016-2017

0.2662017-2018

1.23632018-2019

12972020-2019
Source: Researcher based on table data (5).
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Through table (6) we note that the discharge rate coefficient during the period (2000-2006) indicates wet 
years because all percentages are greater than one. 

Later we notice a decrease in the discharge rate coefficient for the period (20082009), as the ratios were 
recorded (0.8-0.9), respectively, and this indicator indicates for moderate years, the rates of the discharge rate 
coefficient continued to decrease for the period (2010-2018) and all recorded ratios below zero and this indicator 
indicates dry years, later we notice an increase in the ratios of the discharge rate coefficient and its approach to one 
for the period (2019-2020), reaching (1,2-1). This is an indicator of wet years, and the reason is due, as mentioned 
earlier, to the increase in the quantities of water drainage as a result of increased precipitation and torRENTs in the 
basin countries. 
2. Qualitative Characteristics of Shatt Al-Arab Water in Qurna District: 

Water quality means the chemical composition of water caused by the melting of many gases, elements and 
plankton of the atmosphere, as well as the human impact on natural resources(Mohammed, Mekdad Hussein Ali and 
Khalil Ibrahim. 1999: 224) .It is known that the origin of water consists of two atoms of hydrogen with one atom of 
oxygen to form the chemical composition of water, in fact, there is no water in nature limited to this chemical 
component only, as it represents the highest purity of water. The chemical composition of river water includes many 
minerals and ions, as well as organic and inorganic substances resulting from human activities, the usability and 
quality of water depends on 7 ions called major elements because they constitute 84% of the total chemical 
composition of river water in the world(Meybeck, M. and Helmer ,R. 1989: 283-309), and that these major elements 
found in the river water originate from multiple sources as shown in Table , some of them come from the lithosphere 
as a result of the interaction of running water with some minerals and salts that make up the rocks and soil of the 
river basin, some of them result from the impact of the waterosphere through the progress of seawater towards the 
estuaries in coastal areas and its mixing with river water, which is controlled by the amount of water drainage of 
rivers, in addition to the impact of the atmosphere resulting from the interaction of raindrops with the components of 
gaseous atmospheric air, the most important of which are nitrogen gas, oxygen and carbon dioxide, as well as the 
biological atmosphere through aquatic activity or as a result of human activities and its release in river water from 
waste (industrial, agricultural and domestic sewers)(Al-Asadi, Safaa Abdul Amir Rashm. 2012: 89).

Table (7) Sources of ions and dissolved minerals in river water .
Waterosphere Atmosphere Biosphere Lithosphere Elements

Water, factories and  houses Feldspar, mud  and halight ( Na )Sodium

Marine water Drought Activity of  organisms Gypsum, eclipse, mud  and 
feldspar

(Ca) Calicum 

Dolomite and  clay minerals Magnesium (Mg)

Marine water Water, earthquakes, factories and  
houses

Feldspar and 
Wattian

(K) Potassium

Extreme  
evaporation

Water factories, houses 
and  earthquakes

Sedimentary and volcanic 
rocks

(Cl) Chlorides

Marine water Aquaculture and water  factories Sulfide and  gypsum ores (SO4) Sulfates

Marine water Acid rain and 
extreme 
evaporation

Aquaculture Limestone  and dolomite (HCO3)  
Bicarbonate

Source: Al-Asadi, Safaa Abdul Amir Rashm. 2012. River load in the Shatt alArab and its environmental effects, PhD 
thesis, Faculty of Education, University of Basrah, p 91. 

Water in its chemical composition varies spatially between measurement stations and temporally during the 
seasons of the year. Coastal areas may witness a clear impact of the seas on the water quality of rivers in the 
estuaries, such as in the Mississippi River in America, as well as in the study area. The waters of the Arabian Gulf 
affect the waters of the Shatt al-Arab by increasing salt concentrations (TDS) as well as their concentrations vary 
vertically from the surface of the water compared to the bottom of the stream (Stark, J., Hanson, P., Goldstein, R., 
Fallon, J., Fong, A., Lee, K., Kroening S., and Andrews, W. 2000: 1211), the hydrochemical system of the Shatt al-
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Arab water is characterized by an inverse relationship between water drainage and salinity, rising in dry years and 
falling in wet years, global health standards for drinking water suitability can be clarified through Table 8. 

Table (8) WHO Drinking Water Validity Standards Ming/L

1500-500 dem/m Total dissolved salts 

150-50 Magnesium concentrations Mg

200-75 Calcium concentration Ca

400-200 Sulfate concentration So4

650-200 Chloride Concentration CL

750-250 Suspended sediment 

25-5 turbidity 

8,5-6,5 PH

Lack of color, taste and smell 

Source: WHO, International Standards for Drinking Water world Health Organization ,3thed,Geneva,switzerl 
and,1983,P.36. 

As a result of the fall of the study area in the lower section of the river basin, as well as the impact of the 
geological formations of the rock layers and the climatic conditions represented by high temperatures and 
evaporation quantities, as well as the lack of rain, it has become important to study the qualitative characteristics of 
the water of the study area and determine the quality of water and its suitability for multiple uses.

Through Table (9) and Figure (6), we will study the qualitative characteristics of Shatt al-Arab water in 
Qurna district through the study of physical and chemical elements, the most important of which are: For solid 
kidney materials (T.D.S), total hardness (T.H), pH (PH), tur, sodium (Na), calcium (Ca), base (TA), magnesium 
(Mg), sulfate (So4), and electrical conductivity (Ec)). 

Table (9) Chemical Elements (mg/L) for Shatt Al-Arab Water in Qurna District for 2020

EC So4 Mg TA Ca Na TUR pH TH TDS The season  The location 

2.2 300 120 98 244 305 63 7.1 450 1200 Summer  Shatt al-Arab in Al-
Qorna district 

2.1 212 105 95 178 259 42 7.2 430 1334 Autumn 

3.8 225 99 85 98 389 75.1 7.8 650 1566 Winter 

3.1 256 89 87 142 320 73 7.3 600 1852 Spring  

2.8 248 103 91 165 318 63 7.3 533 1488 The rate 
Source: Ministry of Water Resources, National Water Center, Unpublished Data, 2020. 
The following are a presentation of the most important physical and chemical elements: 

Total dissolved salts TDS: 
Totally dissolved salts means all solids dissolved in water except dissolved gases and suspended substances 

and can be measured in amalgam/liter or ppm (PPM), dissolved salts are of great importance because they determine 
the suitability of water to be used for different purposes as well as their importance in determining the suitability of 
the water environment for neighborhoods and aquatic organisms(Hamidi, Abdul Hassan Abdulnabi Hashim. 2021:
125), Shatt al-Arab is considered one of the tidal rivers, but the relative moderation of the salinity of the river's water 
made the running water considered river water, as the water drainage in the Shatt al-Arab pushes the salty marine 
waters in the Arabian Gulf determining the area of diffusion of marine salts in the south of the Faw plant, as it is 
known that marine water during the tide state raises water in rivers through the progress of the sea wave or salt 
wedge downstream or by spreading marine water salts and mixing them with fresh water(Al-Mahmoud, Hassan 
Khalil. Al-Asadi, Safaa Abdul Amir. 2015: 297),through Table (10), it is possible to know the classification of water 
quality according to the degree of salinity. 

Table (10) Classification of water by total dissolved salts (DTS)

Mg/liter TDS(Category)   S 
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1000-0( Fresh Water)   1 

10000-1000(Brackish Water)2 

100000-10000(Saline water)  3 

100000>(Brine Water)  4 

Source: Safaa Abdul Amir Al-Asadi, Hassan Khalil Al-Mahmoud, Guessing the minimum level of net water 
discharge in the Shatt alArab (southern Iraq), Al-Edab Al-Basra Magazine, Issue 72, 2015, p. 297. 

1. It is clear from Table (10) that the highest concentration rate (DTS) in the study area during the spring semester of 
2020 is about (1852) mg/liter, due to the significant decrease in water releases from Nazem Qala Saleh to the Shatt 
al-Arab River, thus it has exceeded the permissible standards for drinking and household items, which vary from 
(500-1500) mg/L (World Health Organization (WHO. 2002. Geneva.) Because water with a salt concentration of 
1000-2000 mg/L is salty if evaluated for drinking purposes(Al-Mahmoud, Hassan Khalil. Al-Asadi, Safaa Abdul 
Amir. 1999: 297),while the lowest concentration was recorded in the summer about (1200) mg/L, with an annual 
concentration rate of (1488) mg/L. 

2. Total hardness : The term hard water is applied to water in which the proportion of mineral salts increases, which 
consists of salts of calcium, magnesium and sometimes iron and aluminum ions because the high proportions of 
these ions leads to the inadequacy of water in terms of taste , It is characterized by its inability to form foam when 
used with soap or toothpaste and causes serious problems in industrial environments, so water hardness is monitored 
to avoid costly malfunctions in cooling towers, boilers and other water treatment equipment,  dystrophy is divided 
into (temporary hardship), which means the presence of bicarbonate salts and is called temporary dysconvenile 
dystoxia for easy disposal through boiling water as well as (permanent hardship), which means the presence of 
bicarbonate salts, magnesium chlorides and calcium and is called permanent hardness because these ions do not 
precipitate the heating process, but need chemical treatments(Hamidi, Abdul Hassan Abdul Nabi Hashim. 2017:
121).

From Table (10), it is clear that the highest concentration (TH) in the waters of the Shatt al-Arab for 2020 
In winter, it reached (650) mg / l, while the lowest concentration was recorded during the fall season, reaching (430) 
mg / l. The reason for the slight increase in the concentration of total beds during the winter is due to the decrease in 
water revenues of the Tigris and Euphrates River, as well as large quantities of agricultural wastewater containing 
the remnants of agricultural pesticides and chemical fertilizers that are thrown into the Shatt Al-Arab River. 
3- PH  

It is the main indicator on the acid or base of water and the pH starts from     (014). The number (7) is neutral, 
but if it is greater than the number (7), it is considered base, while if it falls below this number, it is acidic and is 
more dangerous for the aquatic environment than the base(Al-Battat, Muntazer Fadel. 2009. 125.)
The highest rate of pH values in the Shatt al-Arab waters for 2020 in the winter was about 7.8, as a result of rainfall 
and during the soil washing process, which dispenses this water to the rivers connected to the Shatt al-Arab, raising 
the percentage of (PH) in the surface waters(Al-Freji, Nazik Kazem Galli Aziz . 2021: 35), while the lowest value 
was recorded during the summer, reaching about (7.1), and it is clear to us that the pH in the study area is within the 
average audible limit of (7,3), and these figures tend towards the base, which is a characteristic that distinguishes 
Iraqi waters in general(Kassim, T.I.. and Al-Saadi, H.A. 1994: 191-200).
4- Turbidity TUR 

Water turbidity is defined as a measure of the amount of minutes stuck in it and expresses the visual property 
that scatters and absorbs light in the absence of a change in the level and direction of flow in the sample(ApHA. 
2007), The reason for water turbidity is due to the suspended and chondy minutes such as clay and groin, as well as 
organic and inorganic materials fragmented into soft pieces, as well as plant wanderers and microorganisms. These 
suspended minutes in the water cause a haven and refuge for pathogens, thus hindering the impact of sterilizers. The 
process of removing turbidity from the water is one of the important goals of water filter stations because the 
presence of suspended minutes in the water is unacceptable, as well as protection from pathogens. In addition, 
turbidity is a suitable environment for the accumulation of toxic substances(Nehme, Bashir Ali Bashir and Al-
Obeidi, Marwa Badr Faleh. 2013: 40). 
There are a set of factors through which the amount of sickness in the water can be determined, including natural 
factors represented in the characteristics of the geological area, the impact of vegetation cover and the amount of 
precipitation significantly in determining the degree of water ruptality, human factors, which include agricultural 



International Journal of Early Childhood Special Education (INT-JECSE) 
DOI: 10.9756/INT-JECSE/V14I2.646 ISSN: 1308-5581 Vol 14, Issue 02 2022

5736

and industrial activities in the area, as well as the topography(The same source. 41),The highest concentration rate 
of Asura (TUR) in the waters of the Shatt al-Arab in the city of Qurna during the winter reached about (75,1) 
mg/liter, due to the impact of rain that works to wash the surface layer of the soil that ends up on the streams and the 
escapes, thus raising the concentration of turbidity(Hamidi, Abdul Hassan Abdulnabi Hashim. 2017: 123), In the 
summer, the rate of cereness was (63) mg/L, while the lowest concentration of cereness was recorded in the fall, 
reaching (42) mg / l. 
5- sodium( NA)
Sodium ion positive is the main charge in extracellular fluids(Al-Zawli, Bashir Mansour. 2019: 184). It is one of the 
most abundant elements in the earth's crust and is found in most natural water. The source of sodium in river water 
is the melting of ions that make up some types of rock, the most important of which are clay and feldspar. The 
natural range of sodium concentration in fresh surface water is between (1-450) mg/L. The global rate of sodium 
concentration in river water is 106 mg / l (Al-Asadi, Safaa Abdul Amir Rashm. 93.), The element sodium in 
human food is not dispensed with because of its importance in regulating the transit of substances through the 
plasma membrane of the living cell(Hamidi, Abdul Hassan Abdulnabi Hashim. 2017: 126) it also performs other 
important functions within the human body, the most important of which is regulating the osmotic pressure of body 
fluids and blood plasma by regulating the water balance in the body, as well as its role in maintaining the balance of 
acidity and base in the body(Al-Zwali, Bashir Mansour. 2019: 184), The percentage of estimated total sodium 
consumption ranges from (2-8)g per day(World Health Organization. 2003).
The concentration rates of the sodium element in the waters of the Shatt al-Arab vary spatially and temporally. The 
highest concentration of sodium (Na) in the water of the study area during the winter season was about (389) mg / 
liter. The reason is due to several factors, most notably the location of the river course lower south of the basin and 
proximity to the water  The marine and dry desert climate conditions, as well as the remnants of human activities, 
while the concentration of sodium in the summer and spring was about (320,305) mg / liter, respectively, while the 
lowest concentration was recorded during the autumn season, which amounted to (259) mg / liter. 
6- calcium( CA )

Calcium ions are one of the basic components of natural water and their concentration in water (2-200) parts 
per million and is one of the most widespread terrestrial alkaline elements in fresh water and chemically similar to 
magnesium ion(Hamidi, Abdul Hassan Abdulnabi Hashim. 2017: 127), It is one of the main components of water 
hardness, as water hardness rises with high concentration of calcium in water and water hardness also decreases with 
low calcium(Al-Asadi, Safaa Abdul Amir Rashm. 97.), The main source of calcium in river water is gypsum stone 
rocks and lime. Calcium is necessary for most organisms. It is of great importance to bones and teeth, blood clotting, 
milk production and preservation of the cell membrane, the natural range of calcium concentration in fresh river 
water ranges (15-100) mg/L and the global rate of calcium concentration in river water is (21.8) mg/L(Same source:
98), it may not harm humans and animals if they remain within the acceptable rate, but when used in washing and 
rinsing, they consume large quantities of washing powders and soap and thus give unsatisfactory results because 
soap interacts with calcium and magnesium, which 
leads to its deposition and increases the need to use detergents(Hardness of Water. 26-7-2020), through Table 11 we 
can classify water depending on the concentration of calcium in it. 

Table (11) Classification of water according to calcium concentration

Calcium concentration ratioClassification of water

0-75(Soft)

75-150(Moderatel hard )

150-300(Hard)

More than 300(Very hard)

Source: Hardness and water quality", www.state.ky.us, Retrieved 6-11-2020. 
Edited The source .

The highest concentration of calcium in the 2020 study area in the summerautumn season was (244, 178) 
mg/L respectively, due to the prevalence of limestone rocks in the Shatt al-Arab basin(Al-Asadi, Safaa Abdul Amir 
Rashm. 99.) As well as high temperatures, increased amounts of evaporation, as well as low water revenue, which 
leads to a high concentration of calcium in water, while the lowest concentration was recorded during winter and 
spring, amounting to about (98, 142) mg / l, respectively. 
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7- basal (TA)
It is a measure of the ability of water to equalize acids (5.4-ph) or the reaction of water with pH at conditions (5.4-
ph). An increase in basal in water leads to the deposition of a layer of calcium carbonate and this causes many 
problems in the industry, it is known that domestic wastewater and industrial waste water are the basis for the water 
base and therefore lead to water pollution with chemical waste(Al-Freji, Nazik Kazem Galli Aziz. 2009: 141).
Through Table (10) the rate of basal concentration in the waters of the Shatt alArab at the site of Qurna reached the 

highest concentration during the summer (98) mg / l, due to the high concentration of salts and low water revenues, 
while the lowest base concentration was recorded during the winter, amounting to 85 mg / l. 
8- magnesium (MG)
It is one of the most widespread alkaline elements in water as a result of its high water solubility and the extent of 
solubility in water is governed by the balance of carbonates, bicarbons and acidity, the source of magnesium in river 
water is due to the progress of marine water and its mixing with fresh river water in coastal areas as well as from the 
melting of dolomite rocks(South African Water Quality Guidelines. 1996: 113), magnesium and calcium are 
involved in the formation of water hardness. The lower the concentration of magnesium in water, it is hard and vice 
versa. The natural range of magnesium concentration in fresh river water ranges from   (1-50) mg/L, while the 
global rate of magnesium concentration in river water is (5.6 mg/L)( Al-Asadi, Safaa Abdul Amir Rashm. 2012:100), 
Magnesium gains its importance by being a catalyst for more than 350 cellular enzymes, many of which are 
involved in the release of energy for the body. It is also the concentrated mineral ion of chlorophyll, so its 
importance is also increasing for plants as it is one of the elements that go into the food making process for the plant. 
The low level of magnesium in the body causes many diseases, including high blood pressure, heart diseases and 
diabetes(World Health Organization. 2009), It also enters into many industries, including the manufacture of alloy 
steel, in the drying of dyes and varnishes, as well as magnesium chloride is used in dry cell batteries, as well as in 
the manufacture of decorative glass and porcelain(Guidelines for drinking-water quality. 2009: 4), Through Table 
(10), we note a discrepancy in the concentration rates of magnesium in the waters of the Shatt al-Arab spatially and 
temporally, as the highest concentration during the summer reached about (120) mg/L. The reason is due to the 
increase in the concentration of salts in the waters of the Shatt al-Arab, especially calcium. It is known to be a strong 
correlation between the concentration of magnesium and calcium, while the lowest magnesium concentration was 
recorded during the spring, reaching (89) mg/L. 
9- Sulfates( SO4 )

It means oxidized sulfur ion and is one of the common water components that is mostly found in the form of a 
negative two-charged ion (so4

-2)(South African Water Quality Guidelines. 1996: 113), It is one of the basal ions that 
have a high solubility in water and sulfate sources in river water from the decomposition of mineral sulfates to 
gypsum rocks and the progress of marine water as well as industrial sewage)(South African Water Quality 
Guidelines. 1996: 159), Sulfates give water an unpalatable taste or salty and the consumption of large amounts of 
sulfates in drinking water leads to diarrhea(JoHn D.HEM. 1970: 162), the natural range of sulfate concentration in 
fresh river water varies from (2-80) mg/L while the global rate of sulfate concentration in river mia is (11.2) mg/L 
The rates of sulfate concentration in the Shatt al-Arab waters vary quarterly, with the highest concentration in the 
summer of about (300) mg / l, due to the high percentage of gypsum rocks in the Shatt al-Arab basin, while the 
lowest concentration of sulfates was recorded during the fall, reaching about (212)  mg / l. 10- Electrical 
conductivity (EC)

The electrical connection of water means the extent to which water can deliver electricity at a temperature 
of 25 degrees Celsius. It is a good indicator of salts dissolved in water and one of the methods of measuring the 
concentration of salts dissolved in water. Its unit of measurement is desimens/m in water, which must be equal to 
zero in distilled water(South African Water Quality Guidelines. 1996: 159), the greater the salt concentrations, the 
greater the susceptibility to electrical conductivity and this can be illustrated by Table (12). 

Table (12) 1954 American Salinity Laboratory Classification of Electrical Conduction and Usability

Water quality Electrical conductivity  
(Dismans/m)

Notes

It can be used in irrigation for most crops without damage or 
fear of salt pooling.

less than 0,75 Low salinity water C1

It can be used for crops that tolerate medium salinity, taking 
into account giving a medium increase in irrigation water to 
prevent salts from falling.

1,5-0,75 Medium salinity water C2
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Used in medium or wellcontainable soil while continuing 
organized washing to prevent the
.accumulation of salts

3,0-1,5 High salinity water C3

Used in good permeable soils and unsuitable for irrigation in 
normal conditions and used under very special conditions with 
the addition of excess amounts of irrigation water for washing

More than 3 C4 Very high salinity water

Source: Hamdan Baji Nomas, Hussein Abdul Wahid Atami, Study of Some Characteristics of the Tigris and 
Euphrates Rivers in their lower parts, Basra Research Journal for Humanities, Volume 37, Issue 3, 2012, p. 317. 

It is clear from table (12) that the highest degree of electrical conductivity (EC) was recorded in the waters 
of the Shatt al-Arab (Qorna spend) during the winter about 
3.8 °ns / m as a result of the high salt concentrations and the decrease in water quotas received for the study area, as 
well as the impact of climatic elements, While the lowest degree of electrical conduction during the fall semester 
was recorded at (2.1) desimens/m.

3. Conclusions: 
1. The quantities of water drainage varied during the duration of the study, as the annual water discharge rates of 

the river (Dajla, Euphrates and Shatt al-Arab) for 
2. 2000 amounted to 11.5-187-903 m3/s respectively, while in 2020 they reached (142-stopping - 297) m3/s.
3. The study showed deteriorating water quality as a result of the dry climate conditions that dominate the study 

area. 
4. There is an inverse relationship between water drainage and salinity, the greater the water releases coming 

from nutritious rivers, the more it will contribute to pushing the salt tongue coming from the Arabian Gulf. 
5. The high concentration of dissolved salts during the summer and autumn and the low concentrations of salts 

during winter and spring, due to the low water discharge, allowing saltwater coming from the Gulf to penetrate 
into it. 

6. High salinity does not reflect the extent of river pollution. Marine water is salty but not polluted.
7. Despite the decrease in water quotas to Iraq, the water is still sufficient to secure the waters of the Shatt al-

Arab, which can be used using modern irrigation methods and the reuse of sewage and agriculture water after 
treatment and recycling.

8. Activate the agreements on the water file with the countries of the sources of rivers (Turkey, Syria and Iran) to 
ensure a fair distribution of water quotas for each country and not to harm downstream countries.

9. To reduce the penetration of marine waters into the course of the Shatt al-Arab River by following one of the 
roads either by narrowing the riverbed in the southern parts or by erecting artificial lakes to double the speed of 
the marine waters penetrated into the Shatt al-Arab River during the tidal phenomenon.

10. The shortage of water imports and salinization of water requires the attention of the government to establish 
desalination plants in the coastal region and the southern parts of the Shatt al-Arab.
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