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Abstract 
 

Euphrates and Tigris Rivers are the longest two rivers in southwest Asia. The 

Basins of these rivers cover an area of 917 103 km2 which is occupied by about 

46 million inhabitants. Four countries (Turkey, Iran, Iraq and Syria) share the 

basin area of the Tigris River and the other four (Turkey, Syria, Iraq and Saudi 

Arabia) share the catchment area of the Euphrates River. The flow of the two 

rivers is decreasing with time due to construction of dams in the upstream part of 

the basins and climate change. This has impacted the water quality of the two 

rivers. Iraq is highly affected followed by Syria. The salinity of Tigris Rivers has 

become alarming downstream Baghdad while the Euphrates water quality 

deteriorates before entering the Iraqi border. To overcome water quality 

deterioration, international, regional and national cooperation is required to reach 

prudent planning for water resources management of the two basins. 
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1  Introduction  
 

 The Middle East and North Africa region is considered arid to semi-arid area 

where annual rainfall does not exceed 166mm/year (Al-Ansari and Knutsson, 

2011; Roger and Lydon 1993). Most of the countries within this region suffer 

from water shortage problems. Available water resources cannot fulfill the 

requirements of the population (Shahin, 2007).  

 This region is one of the most vulnerable to climate change (Arab Forum for 
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Environment and Development; AFED, 2009). According to recently published 

data, the Middle East will experience higher temperatures and lower annual 

precipitation (Al-Ansari et.al.,2014a, b; Osman et.al., 2017a, b; Al-Ansari, 2013, 

2016; IPCC, 2007). In addition, severe shortages of both surface and ground 

water resources are expected in future (Voss et.al, 2013; Chenoweth et.al 2011; 

Al-Ansari et al, 1999; Bazzaz, 1993). 

Water demand will increase in future due to the high population growth rate 

where it is 2.31% and 2.44% in Syria and Iraq, respectively (Shahin, 2007), yet 

they have unrealistic aspirations of food self-sufficiency which made the 

agricultural sector the largest water consumer (Hiniker, 1999). The expansion in 

agricultural activities has caused serious water quality problems particularly in the 

Tigris and Euphrates basins (ESCWA, 2013). Note that the socio-economic 

stability at the national and regional levels is closely related to water issues in the 

Middle East. 

 The catchments of the Tigris and Euphrates Rivers include five countries in 

the Middle East, Southwest Asia. These countries are: Turkey, Syria, Iran, Saudi 

Arabia and Iraq (Figure 1 and table 1). The total catchment area of the two rivers 

is 917103 km2 it was occupied by about 46 million inhabitants (ESCWA, 2013) 

and the number is higher now. The two rivers rise from the southeastern parts of 

Turkey and for this reason Turkey has become hegemonic riparian party of the 

two basins.  

According to Wikipedia (2018), the lower parts of these basins are referred to as 

the “Mesopotamian Plain”. The name has come from the early Greek language 

where “meso” means middle and “potamos” means rivers and this was used by 

the Greek historian Herodotus (484–425 BC) in his writings. The name therefore 

means the land between the two rivers. Furthermore, the Mesopotamia Plain can 

be divided into two regions (upper and lower). The former is the area known as 

“Jazira” which lies between the two rivers from their source to Baghdad. The 

latter, represents the area from Baghdad to the Gulf. 

 

 
Figure 1: Tigris and Euphrates Basins 
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The flow of the Tigris and Euphrates Rivers available for use is decreasing 

with time (see Al-Ansari and Knutsson, 2011; Al-Ansari, 2013, 2016; ESCWA, 

2013; Abdulhadi, 2015). This decrease is partly associated with an increase in 

water salinity. In this work, the reasons of this phenomenon are discussed. In 

addition, the sources causing pollution of the water of these rivers are explained. 

 
Table 1: Tigris and Euphrates Basins 

Countries 

Tigris River Euphrates River 

Catchment area Catchment area 

 

(km
2
) (%) (km

2
) (%) 

Turkey  57614 12.2 125000  28.2 

Syria  834 0.2 76000  17.1 

Iraq  253000 58 177000  39.9 

Iran 140180 29.6 - - 

Saudi Arabia - - 66000  14.9 

Total  473103 100 444000  100 

 

 

2  River Tigris 

The Tigris River is the second longest river in southwest Asia (Figures 1 and 

2). It runs for about 400 km in Turkey and then forms about 47 km as the border 

between Turkey and Syria before it enters the Iraqi territory (ESCWA, 2013). Its 

flow records at the Turkish Syrian – Iraqi border indicate that its annual flow is 21 

BCM. Turkey plans to use 14.1% of the Tigris water to which it contributes 52%, 

while Syria aims at using 4.5%. Finally, Iraq would like to use 92.5% of the river 

water and it contributes about 23% of its resources. 

(http://www.mfa.gov.tr/data/DISPOLITIKA/WaterASourceofConflictofCoopinthe

MiddleEast.pdf ). 

  Turkey started through the Southeastern Anatolia Project (GAP) to use the 

Tigris water for irrigation and hydroelectric schemes. Turkey aims to irrigate 

about 600000 ha within the Tigris basin which means that 5.6 BCM of water is to 

be consumed (ESCWA, 2013). The present situation indicates is that only 42000 

ha are under irrigation now and 53000 ha are under construction (ESCWA, 2013). 

 In Syria which is the minor riparian on the Tigris, the development is 

restricted. The main use of the river water is for domestic purposes. In 2010 
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however, and according to the agreement of cooperation between Iraq and Syria, 

the first phase of one irrigation project was implemented. According to this 

agreement, Syria can use 1.25 BCM a year to irrigate an area of 15000 ha in 

Hasakah Governorate (ESCWA, 2013). 

 In Iraq, the Tigris River has 5 main tributaries (Figure 2, Table 2). The river 

irrigates about 4 million ha of land (ESCWA, 2013). 

Due to salinity and water logging problems, Iraq started to focus on land 

reclamation in the 1980s.  About 1 million ha of agricultural area was reclaimed 

and 1.5 million ha of land was semi-reclaimed. Future projects include the 

reclamation of 920,000 ha and irrigation of 134,000 ha (ESCWA, 2013). 

 The flow of the River Tigris started to decrease with time due to the increase 

of agricultural activities, building of dams in Turkey as well as climate change 

(Figure 3). The decrease of flow is accompanied by deterioration of the water 

quality due to the increase in salinity and other pollutants (Figure 4). Long term 

records indicate that water quality of the river is acceptable within Turkey. 

Deterioration starts to be alarming once the river enter Iraq where steady increase 

can be noticed along the river. At Baghdad, the quality becomes unsuitable for 

irrigation (Figure 4). Downstream Baghdad, the situation becomes more alarming 

where the salinity increase becomes more pronounced. 

 

 
Figure 2: Tigris and Euphrates Rivers 
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Table 2: Main shared Tributaries of the River Tigris in Iraq. 

Tributary Mean Annual Flow 

(BCM) 

Catchment Area 

(km
2
) 

Khabour 2 6,143 (Turkey 57%, Iraq 43%) 

Greater Zab 12.7 26,310 (Turkey35%, Iraq 65%) 

Lesser Zab 7.8 19,780 (Iran 24%, Iraq76%) 

Adhaim 0.79 12,965 (Iraq100%) 

Diyala 4.6 33,240 (Iran 25%, Iraq75%) 

Tib 1 Iran, Iraq 

Dwairij 1 Iran, Iraq 

 

 

 
Figure 3: Long-term flow of Tigris and Euphrates Rivers (modified Abdullah, 2016) 

 

 

Consulting Engineering Bureau (CEB) (2011) documented the water quality 

data for the River Tigris for the period 2000 - 2010 (Figure 5). In addition, the 

records of the Iraqi Ministry of Environment show water quality data for the River 

Tigris downstream Baghdad for 2015 and 2016 (Figure 6). It can be noticed that 

the salinity within both periods is similar to that of the long-term records given by 

ESCWA (2013). Downstream Baghdad the situation becomes more alarming. 
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Figure 4: Salinity variation along the River Tigris (ESCWA, 2013). 

 

 

 
Figure 5: Salinity variation along the River Tigris for the period 2000-2010 (data from CEB, 2011) 

 

 

 
Figure 6: Salinity variation along the River Tigris for the period 2015-2016 (data from Iraqi 

Ministry of Environment records). 
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3 River Euphrates 

 
The Euphrates River is the longest river in south west Asia with a total length 

of about 2786 km. The main riparian countries are Turkey, Syria and Iraq. The 

river rises from area located southeast Turkey.  It runs about 1,200 km in Turkey, 

700 km in Syria and 1,000 km in Iraq. Its annual flow is 30 BCM at the Turkish- 

Syrian border according to historical records; however, it started to decrease since 

the 1970s due to dams’ construction in Turkey and Syria (See figure 3). Turkey 

contributes 89% of the Euphrates water and plans to use 52% while Syria and Iraq 

want to use 32% and 65% of the water respectively. 

http://www.mfa.gov.tr/data/DISPOLITIKA/WaterASourceofConflictofCoopinthe

MiddleEast.pdf  

During the 1960s, Turkey started building Keban Dam on the Euphrates 

River, which was completed in 1974. Since then, it started its huge project “GAP” 

and the second dam “Karakaya “was built in 1984 which was followed by two 

more dams. Future planning in this country is to build 14 dams and 11 

hydroelectric stations (ESCWA, 2013). Now, there is 230000 ha of land under 

irrigation from the Euphrates River in Turkey which are to be increased to reach 

1.8 million ha at the final completion of GAP project. 

Like Turkey, Syria started to utilize the water of the Euphrates River during 

the 1960s. The River Euphrates has three main tributaries in Syria (Table 3). Few 

projects were implemented on the main river and its tributaries to irrigate an area 

of about 300000 ha, and other projects are under construction and design to 

irrigate further 253115 ha of land (ESCWA, 2013). In addition to irrigation 

projects, there are several cities that depend on the water of the Euphrates River 

for domestic use and drinking like Deir ez Zor and Raqqah. 

 
Table 3: Shared tributaries of the Euphrates River (ESCWA, 2013) 

Tributary Mean Annual 

Flow (MCM) 

Catchment Area 

(km
2
) 

SAJUR 98 2,860 (Syria 40% 

Turkey 60%) 

BALIKH/J ALLAB 140-210 13,600(Syria 38% 

Turkey 62%) 

KHABOUR 924 36,200 (Iraq 6% Syria 66% 

Turkey 28% 

 

Iraq was the first riparian country to utilize and use the water of the 

Euphrates River. Its irrigation projects areas were 5 and 10 times as much as the 

irrigated areas in Syria and Turkey respectively (ESCWA, 2013). The total 

estimated area that can be irrigated within the Euphrates basin can reach 1.8 

million ha (Kliot, 1994) while other estimates put this at 4 million ha (ESCWA, 

2013). In the 1960s the irrigated areas from the river between Hit and Hindiya 
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were 1.2 million ha which required 16 BCM. These figures are decreasing now 

due to the decrease of the river flow which reached about 4 BCM now (Al-Ansari, 

2013). 

Like the Tigris River, the Euphrates River shows a continuous decline in its 

water quality along the downstream (Figure 7). This is due to the construction of 

dams and climate change. The water quality of the river remains acceptable within 

Turkey. Once the river passes Raqqah city in Syria, the salinity increases to 

unacceptable levels where it becomes higher than what is recommended for 

irrigation (Figure 7). 

 

 

 
 

Figure 7: Salinity variation along the River Euphrates (ESCWA, 2013). 

 

 

About 450 km downstream the Syrian - Iraqi border, the increase of salinity 

becomes more rapid. This is believed to be due to return flows from irrigation 

projects and partly due to the use of the Tharthar lake saline water to supplement 

the Euphrates River flow. The cause of the increased salinity in the Euphrates 

River south of Shanafiya is the drainage water from three main drains which are 

not linked yet to the main outfall drain which is called the Third River and instead 

they discharge directly to the river. Ten years’ records for the period 2000 to 2010 

show that the salinity is generally exceeding 500 mg/l for the Euphrates water at 

the Syrian Iraqi border (Figure 8) (CEB, 2011). The salinity increases to 3000 

mg/l downstream Babylon. This is due to the intensive agricultural activities 

within this area. Recent data from the files of the Iraqi Ministry of Environment 

for the years 2015 and 2016 showed similar trend (Figure 9). 
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Figure 8: Salinity variation along the Euphrates River for the period 2000-2010 (sources of data 

CEB ,2011). 

 

 
Figure 9: Salinity variation along the Euphrates River for the period 2015 and 2016 (sources of 

data: files of the Iraqi Ministry of Environment). 

 

 

4 Causes of Water Quality Deterioration 
 

4.1 Construction of Dams 

Construction of dams and the implementation of irrigation projects in the 

Tigris and Euphrates basins have had significant impact on the society and the 

environment. The constructed dams in Turkey within the GAP project plans have 

a total storage capacity of 100 km3 while in Syria the reservoirs have a capacity of 

16.1 km3. These huge water bodies in an arid to semi-arid environment will 

increase the rate of evaporation.  Hillel (1994) estimated the loss due to 

evaporation from the existing reservoirs on the Euphrates River to be 8 km3/y. 

This phenomenon will steadily increase salinity and decrease the volume of flow. 
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Filling the reservoirs of these dams had hard negative implications on downstream 

riparian countries. Before 1990, Syria used to receive 29 km3 of water from the 

Euphrates River which dropped after 2000 to about 2 km3 (Mageed, 1993). 

Similarly, Iraq was also effected with the flow of the Euphrates dropping from 29 

km3 to about 4 km3 (about 90% reduction). As a result, agricultural lands in Syria 

and Iraq were reduced from 650,000 hectares to 240,000 hectares. As far as the 

Tigris River is concerned, it is expected that 696,000 hectares of agricultural land 

will be abandoned due to the reduction of flow when Ilisu dam is put in operation, 

then Iraq will receive only 9.7 km3 (Alalaf, 2009). This has resulted so far in few 

incidents of high tension and friction between riparian countries when the 

reservoirs of dams were filled and resulting in tremendous decrease in the flow 

(Akanda et al, 2007; FAO, 2009c; Alsaka, 2014; Al Bomola, 2011). 

 Iran has so far diverted the water of almost all the valleys coming to Iraq 

inside the Iranian borders due to water shortage problems in Iran (Sharifikia, 2013, 

Al-Shaab, 2017, Proyect, 2018). In addition, the water of Karun and Karkha 

Rivers were also diverted inside the Iranian borders. These rivers used to 

contribute 24.5 and 5.8 billion cubic meters (BCM) annually, respectively 

(abdulah, 2016). These caused increase of the salinity within the lower reaches of 

the Tigris River and Shatt Al-Arab River. 

 

4.2 Al-Tharthar Scheme   

Al-Tharthar lake is located between the Tigris and Euphrates Rivers at the 

middle of Iraq. Its water is saline brackish where the total dissolved salts 

concentration is about 2500 ppm due to the dissolution of gypsum rocks forming 

its banks and floor. Its storage capacity is about 85 km3 with a surface area of 

about 2050 km2 and it is about 120 km long and with a maximum width of about 

48 km (Figure 10) with a floor of – 3 m, bellow the sea level (Sissakian, 2011).  

This depression has been used to store access water from the Tigris River during 

floods since 1956. The capacity of the canal that transfers water from the Tigris at 

Sammara barrage to Al-Tharthar reaches 9000 m3/s. The remainder quantity of 

water is passed through downstream to Baghdad through that barrage. Later in the 

1980ies, this lake was used to back up the water shortages in both the Euphrates 

and the Tigris Rivers through a 28 km long canal. This canal splits into two 

branches: the first one is Dhir’aa Dijla which transfers water back to the Tigris 

River at Al Taji north of Baghdad, and Dhir’aa El-Furat which transfers water 

back to the Euphrates River (Figure 10). The mixing of Al-Tharthar lake brackish 

water with the river waters led to an increase of the salinity in these rivers.  
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Figure 10: Diversion system between Tigris and Euphrates (modified after Ministry of Environment, 2010). 

 

4.3 Agriculture and Irrigation 

Due to high population growth rates and rapid development within the 

riparian countries, the governments tried to attain food self-sufficiency by 

implementing large and huge irrigation projects (Table 4). As a consequence, 

agriculture became the largest water consumer in these countries where it reached 

(78, 88 and 73) % in Iraq, Syria and Turkey respectively (FAO, 2009a, b, c). In 

addition, all riparian counties suffered from salinity-alkalinity and waterlogging 

problems caused by irrigation and insufficient drainage systems (FAO, 2009a, b, 

c). The return water flow from irrigation projects negatively affected the water 

quality particularly within the Euphrates basin (FAO, 2009 c). 

 In the southern part of Iraq, salinity problems were reported since Sumerian 

times. The water table in this area is high and over irrigation brings it up to the 

roots of the crop. This has destroyed the crop in large areas in Iraq and to 

overcome this problem, it will take several years (Schnepf, 2003). The Iraqi 

Government has already constructed a main outfall drain (MOD) which is known 

as the “Third River” that runs from Mahmudiya south of Baghdad to the Gulf for a 

distance of 565 km to carry drainage water from irrigation projects from 150000 

km2 with a discharge capacity of 210 m3/s (Figure 11) (UNEP, 2003; Shahin, 

2007). Networks and sub-surface tile drains and surface drainage canals were 

constructed to collect drainage water from agricultural fields and dump it in the 
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MOD to overcome salinization and water logging problems (FAO, 2003, Taylor 

and Francis Group, 2003). 

 

 
Table 4: Water consumption within riparian countries of Tigris and Euphrates Basins 

(Source FAO, 2009a, b, c) 

Population Cultivated 
area (ha) 

Water withdrawal (MCM) 

Irrigation 
and 
livestock 

Municipalities Industry Total 

Iraq 

28807000 
(2005) 

6010000 52000 
(78%) 

4300 9700 66000 
(2000) 

Syria 

19 043 000 
(2003) 

5 742 000 14 669 
(88%) 

1 426 595 16 690 
(2003) 

Turkey 

73193000 
(2003) 

26606000 29600 
(73%) 

6200  4300  40100 
(2003) 

 

 

 
Figure 11: New drain system in Iraq (Kavvas et al., 2006) 
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4.4 Wastewater 

In Iraq, 14 cities have waste water treatment plants out of 252 cities with a 

capacity of 350000 m3/day which serve 8% of the population (World Bank, 2006). 

Most of the sewerage systems need replacement, rehabilitation and upgrading and 

about 70% to 83% of the sewage water is directly discharged to the rivers (World 

Bank, 2006; Geopolicity, 2010).  

About 26% of the population in Iraq are served through public sewerage 

networks while 50% through septic tanks and 7.1% and 15.1% through covered 

and open drain respectively (Al Bomola, 2011). Toilets are connected to the sewer 

system or septic tanks (MICS, 2011) and most of these do not function properly 

where there is an overflow of effluent to the environment (UNICEF, 2003). About 

83% of the wastewater is directly discharged to the rivers (Geopolicity, 2010). 

Waste water is discharged to rivers from industrial factories as well where there 

are more than 137 factories on the banks of the rivers in Iraq (Al Bomola, 2011, 

Alsaka, 2014). 

 

4.5 Waste of Wars 

Iraq went through two devastating wars in 1991(Gulf War I) and 2003 (Gulf 

War II) during which new weapons were used called Depleted Uranium (DU). In 

the second war, the quantity of DU bombs used was five times more than what 

was used in the first war. More than 1100 to 2200 tons of DU were used in 2003 

(Zwijnenburg, 2013). The targets that were bombed with DU weapons were 

spread all over Iraq (Figure 12). More details about these sites are given by 

Zwijnenburg (2013), Almuqdadi and Al-Ansari (2013a&b), Ali (2013), 

Al-Daghastani (2013) and Fathi et al (2013). The southern part of Iraqi is highly 

contaminated relative to other areas (Al-Ansari et al., 2014c). 

During the two wars, civilian facilities (power plants and refineries) were also 

bombed. Legacy of the contaminants are either transient or long lived (Figure 13). 

During these wars, the Iraqi troops left plenty of ammunitions and poisonous gas 

in the marshe area south Iraq (Sluglett, 2003; Tkachenko,2003; DAI Washington, 

2006). UNEP (2003) stated that there are about 300 polluted locations in Iraq of 

various types (Table 5). 
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Figure 12: Contaminated sites in Iraq with DU (Chulov, 2010) 

 

 

 
Figure 13: Unburnt trinitrotolluine (TNT). Iraqi Army ammunition storage depot, Missan 

Governorate, south eastern Iraq, 2004 (Zwijnenburg, 2013). 
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Table 5: The hot-spot sites and oil polluted sites in Iraq (UNEP, 2003). 

Type of Industry  
 

No. of sites 

Conventional Army Industry 38 

Oil production and export 15 

Oil and Chemical refining 6 

Mining 2 

Agriculture/Pesticides 1 

Steel 1 

Cement 16 

Chemicals (excluding arms-related) 6 

 
4.6 Climate Change 

Riparian countries of the Tigris and Euphrates basins are highly affected by 

climate change (Al-Ansari et.al.,2014a, b; Osman et.al., 2017a, b; Al-Ansari, 2013, 

2016; IPCC, 2007). Analysis of rainfall long term records show that the annual 

average rainfall is decreasing with time (Figure 14) (Al-Ansari et.al., 2014d). This 

will have serious consequences on the river basins. As an example 71% of the 

water of the Euphrates River is from precipitation in Turkey (UNDP, 2011). 

Decrease of rainfall is associated with increase in temperature (Al-Ansari, 2013). 

These trends suggest more evaporation and there will be more drought periods. 

Iraq has already experienced few drought periods (Figure 15) (UNEP, 2011, 

Hameed et al., 2018).  In addition, intensive rainfall events will take place. This 

implies negative consequences where groundwater recharge will be decreased due 

to the decrease in infiltration rates in short periods of time. As such rainfall events 

takes place after drought periods, then sediment erosion will be increased 

tremendously. This will minimize the land production due to intensive soil erosion 

and it will decrease the storage capacity of reservoirs. 
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Figure: 14 Average annual rainfall for (a) A2 scenario and (b) B2 scenario compared with control 

period (Al-Ansari et. Al., 2014d). 

 

 
Figure 15: A recent map of the Middle East that shows the wide spread Drought with brown color 

(UNEP, 2011). 
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Other implications of climate change are dust storms (Figure 16). This 

will lead to aerosol pollution which will change the properties of the clouds and 

reduces precipitation. In the past few years, Iraq and neighboring countries 

experienced plenty of dust storms. The reduction of flow of the Tigris and 

Euphrates Rivers, the drying of marshes and military operations had also enhanced 

the formation of these storms. 

Future predictions indicates that the countries of the Middle East will be 

most water stressed by 2040 (Maddocks et al., 2015). All countries within the 

Tigris and Euphrates basins lie within this category. Iran will have relatively the 

maximum water stress followed by Iraq, Syria and Turkey (Maddocks et al., 

2015). 

 

 
Figure 16: Aerial view of a dust storm. Note it had started just in the northwestern borders of Iraq (The 

Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA’s Aqua satellite captured this 

natural color image on March 3, 2011) (after Sissakian et.al., 2013). 

 

 

4.7 Solid Waste 

Huge quantities of solid waste are generated in all riparian countries (Al 

Bomola, 2011). The waste is of different types and origins (Table 6). These wastes 

are not dumped in properly designed landfills. As a consequence, they end up in 

roadsides or floating on surface water (Al Bomola, 2011). In addition, clinical 

waste which is supposed to be treated and disposed and burned in special medical 

incinerator is also mixed with domestic waste. This is due to the fact that most of 

hospitals in Iraq either do not have incinerators or in those hospitals that which 

have them 90% of these incinerators are not functioning (Al Bomola, 2011). 
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Table 6: Types of solid waste (Al Bomola, 2011). 

Type of solid 

waste 

Most materials 

Refuse 

 

Commercial, industrial and residential waste 

Garbage 

 

Food waste and organic material 

Rubbish 

 

Tin cans, glass, paper, wood cloth grass 

Ashes 

 

Resulting from coal for cooking and heating 

Trash 

 

Tree, branches and big boxes 

 

4.8 Population Growth 

Riparian countries of the Tigris and Euphrates basins including Iran where some 

of the Tigris tributaries are located inside its borders are highly populated (Table 7) 

(Worldmeters, 2018). Most of the population particularly in Syria and Iraq live in 

narrow areas near the banks of the rivers. The high population growth rates in 

Syria and Iraq will increase the future demand for water where the population will 

be more than doubled in 2050 (Table 7) (Wikipedia, 2018; Population Reference 

Bureau, 2015). This will increase the demand on water and also increase water 

consumption. As a consequence, the probability of water pollution will increase as 

well as the stress for water (Figure 17) (UN Water, 2016).  

 
Table 7: Present and future Populations in countries within the Tigris and Euphrates basins. 

Country Population 

2018 and Yearly 

change 

Expected Population  

2030 2050 

Iraq 
 
39,339,753* 

 
2.78 % 

54.071** 

53.4***  

83.652** 

76.5*** 

Iran 82,011,735* 

1.05 % 

88.559** 

90.2***   

92.219** 

99.3*** 

Syria 18,284,407* 
 

0.08 % 

28.647** 

26.1***   

34.902** 

10.4*** 

Turkey 81,916,871* 
 

1.45 % 

87,717** 

88.4 *** 

95,819** 

93.5*** 
*Worldmeters, Countries in the world by population (2018) 

http://www.worldometers.info/world-population/population-by-country/ 

**Wikipedia, List of countries by future population (United Nations, medium fertility variant) 

https://en.wikipedia.org/wiki/List_of_countries_by_future_population_(United_Nations,_medium_fertility_variant) 

***Population Reference Bureau, 2015, World Population Data with a special focus on women’s 

http://www.prb.org/pdf15/2015-world-population-data-sheet_eng.pdf 
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Figure 17: Water quality risk indices for major river basins during base period (2000-2005) 

compared to 2050 (Modified from UN Water, 2016). 

 

 

5  Discussion 

There are several factors affecting the water quality of the Tigris and 

Euphrates Rivers. The most important factors are: construction of dams in the 

upstream riparian countries and climate change. These factors decreased the flow 

in both rivers, increased evaporation rates as well as bringing saline return 

irrigation flows. There are other factors that contributed to the salinity of water in 

the rivers like: population growth rate, discharging wastewater and solid waste, 

diverting AlTharthar water to the rivers and remnants of the wars. 

Syria is moderately affected while Iraq is highly affected due to its 

geographical position as the last downstream riparian country within the Tigris 

and Euphrates basins. UNDP (2011) summarized the negative impact of water 

shortage and droughts on Iraq as follow: 

- The agriculture is severely affected where agricultural land decreased (Figure 

18). People were deepening shallow wells in attempt to get water. 

- Economic activities in production of commodities and provision of services that 

can be accomplished or sustained without the availability of water. 

- The social well-being: the water is needed to meet the basic requirements of 

human and animal lives, to preserve the environment, and to maintain   

acceptable personal and hygienic levels and standards. 

-Desertification: The areas of desertification in Iraq have increased as a result of 

drought. 

-Sand dunes increase and recurrence of sandstorms. 

- Hydropower:  The suspension of electric power systems at dams due to water 

shortages have affected the industrial and infrastructure water purification stations 

and oil refineries and other industries that rely on the hydropower generated at 

dams. 

-Sanitation: Problems of sanitation occurred in Tigris and Euphrates Rivers due to 

untreated sewage disposal, which lead to water pollution. There is increasing 

concern about the spread of waterborne diseases and the increase in concentration 

of contaminants as untreated sewage pours into the rivers and as the volume of   
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water declines. Also, decreasing of water levels in rivers has negatively affected 

the efficiency of intakes and catalyzed the growth and gathering of excessive 

plants & duckweeds around intakes and then disrupting the treatment processes in 

most of water projects. Decreasing levels in lakes has led to slack water and 

increase the possibility of pollution. 

- Salinity: Low level of water has increased the salinity in many of the agricultural 

areas around the rivers and streams. 

Future expectations are gloomier. Reports indicate that Turkey, Syria, Iran and 

Iraq will be among the most water stressed countries in 2040 (Maddocks, et al., 

2015). Iran will be relatively having the highest stress followed by Iraq, Syria and 

Turkey. In case riparian countries (Turkey, Iran and Syria) execute all their water 

projects utilizing the Rivers Tigris, Euphrates and their tributaries, then the rivers 

will be completely dry in Iraq by 2040 (UN, 2010). As far as the water quality is 

concerned, Iraq will remain at elevated risk till 2050 (Figure 17) (UN Water, 

2016). 

To overcome these problems serious actions are to be taken by riparian 

countries to minimize and mitigate the effects of water shortages and to reduce the 

rates of increase in water consumption. These actions require international, 

regional and national cooperation. 
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Figure 18: Drought and its Recent Impact on Agriculture throughout Iraq (Adapted from 

IAU,2010) 

 

6  Conclusions 

The flow rates of Tigris and Euphrates Rivers are decreasing with time. 

This has been associated with steady increase of water and soil salinities. The 

reduction of flow is mainly due to the construction of dams in the upper reaches of 

the rivers basins and huge utilization of water for irrigation purposes. This is 

coupled with climate change that is affecting the region and causing decrease of 

annual precipitation with increase in temperatures. 

Long term records as well as recent data indicate that the salinity of the 

Euphrates water is considered not acceptable for drinking purposes before it enters 

the Iraqi border while the Tigris water becomes unacceptable downstream 

Baghdad. Water quality deterioration in both rivers is due to several factors. As 
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previously mentioned, construction of dams increased evaporation from the 

reservoirs. In addition, as more water is used for irrigation purposes the returned 

irrigation water is expected to seep back to the irrigation network at the absence of 

drainage systems. Moreover, even at the presence of such systems, drainage water 

is sometimes discharged directly to the rivers causing increase in salinity. The 

process is becoming more intensive with the increase of temperatures and 

decrease of precipitation due to climate change. 

Other sources for water quality deterioration and pollution includes: 

- Discharge of wastewater to the rivers. 

- Discharging solid waste to the rivers. 

- The use of AlTharthar reservoir water to back up Euphrates and Tigris rivers 

basins shortages 

-  Pollutions due to remnants of wars. 

- Increase in water consumption due to high population growth rates. 

Future prospects are more negative for all riparian countries. This implies 

that solving these problems requires actual and serious international, regional and 

national cooperation to set a prudent plan for water resources management of the 

two basins. Iraq being the most affected country should seriously set a prudent, 

scientific and strategic plan for the management and conservation of its water 

resources. 
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