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The entanglement of power relations with the interactions of societies and
political-spatial units over fresh water resources is in the field of hydro politics.
Those rivers that cross international borders or its different parts are located in the
territory of several countries, have had more frequency in hydro political
researches. The purpose of this article, which is of a practical nature, is to explain
the possible scenarios for the future hydro political relations of the border and joint
rivers of Iran and Iraq. The research methodology is descriptive- analytical. The
data needed for the research has been collected by library and field method
(interview and questionnaire) and analyzed using FCOPRAS, FSOARA, SAW
models and Micmac and Scenario Wizard software. The results of the research
showed that out of 31 possible situations related to seven scenario models with
strong and likely compatibility, the situations that describe the future hydro
political relations of the border and common rivers of Iran and Iraq as critical, the
most possible situations are in they take. Therefore, the future situation of the
hydro political relations of the border and joint rivers of Iran and Iraq has become
critical.
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Table 1. The most important rivers of the catchment area of the western border rive

Confluence Main Stem River Confluence Main Stem River Tributary
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Figure 1. The catchment area of the western border river
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Table 2. Characteristics of the statistical population

Research experts

Specialty University Number
Geopolitics Kharazmi, Tehran, Tarbiat Modares, Ferdowsi 12
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Table 3. Ranking of research variables based on FCOPRAS and FSOARA integrated models

© @ ) o
g s 5. 5. ©
5 i3 £5 € : 4
Symbol Variables 5 29 = s E 2 i
ko) i< E o EQO o &
z 5 EZT ET §
< 2 2 3
X1 Turkish dams on the headwater of the Tigris Kaviani Rad eral, 2023 1644 1743 1532 76.89 2
X2 Iraqi dams in the upstream areas Sadrania et al, 2022 14.00 14.54 1343 7343 18
. . . Niroomand Fard and
X3 Reduction of incoming water from Iran to Iraq Shahidi, 2018 1498 1575 14.00 7443 11
<4 Dependence of agriculture and livelihood of western border Kaviani Rad eral, 2023 1544 1623 1432 7500 7
provinces of Iran on the water of border and common river
X5 Pollution of water sources (industrial 'efﬂuents, urban sewage and Al-Ansari et al, 2014 1421 1487 13.65 73.76 16
agricultural drainage)
X6 Deterioration of Iraq’s infrastructure and water network Kaviani Rad, 2019 1443 15.13 1387 74 14
X7 Climate change (decrease in precipitation, increase in temperature Barlow, 2016 1600 1689 1534 7543 5
and intensifying evaporation)
X3 The emergence and expansion of the center of production of fine Vasegh and Najafi, 2020 15.00 15.87 1400 7455 10
dust and air pollution in the region
X9 The spread of desertification in Iraq Zaki and Najafi, 2020 14.32 15.00 13.76 73.88 15
. Yeganeh and
X10 Inefficiency of water resource management Bakhshandeh (2022) 16.10 17.00 1543 7565 4
X11 Low level of training and skills of Iraqi water experts Kaviani Rad, 2019 14.14 14.65 13.54 73.54 17
The ineffectiveness of Iran's public diplomacy in Iraq, which has
X12 led to Iran phobia and negative propaganda against Iran in some | Kaviani Rad eral., 2023  13.65 1423 12.54 72.88 21
areas of Iraq (Sunni areas).
X13 A sharp decrease in the country's water reserves (aquifers and Zaki and Najafi, 2020 1578 1634 1454 7532 6
surface water runoff)
X14 Iran's higher expert ability than Iraq to manage water resources Sadrania et al, 2022 12.00 12.34 11.11 70.66 33
X15 Iraq's geographical 1°°a“‘;glﬂz°el;)°fsmble rencwable water Sadrania eral, 2022 15.10 1600 14.11 74.65 9
The salinity of water resources (the advance of water from the L
X16 Persian Gulf to Arvand River) Kaviani Rad., 2019 13.54 14.13 1243 72.65 22
X17 The breadth and expansion of the dry areas of Iraq Sadrania et al., 2022 14.77 15.54 1398 7421 12
X18 Iraq's geopolitical situation (restriction of access to open waters) | Kaviani Rad et al., 2023 12.54 13.00 11.56 71.32 29
X19 Iraq's extensive dependence on transboundary water sources Sadrania et al., 2022 16.67 17.87 1554 77.65 1
. . . . Yeganeh and
X20 The role of regional and extra-regional intervening forces Bakhshandeh (2022) 13.89 1443 1286 73.21 19
x21 Weak foundations of r}ational sol@darity and territorial integrity in Kaviani Rad, 2019 1234 12.89 1143 7111 30
different regions of Iraq
X22 Existence of ethnic-religious extreme currents in Iraq Nasri Fakh;é)zzvood etal, 12.11 1245 11.23 70.88 32
X23 Population growth Kaviani Rad etal., 2023 1623 17.11 15.11 76.65 3
X204 The increase of the urban pppqlatlon and the growth of Kaviani Rad.2019 1454 1523 1397 7411 13
urbanization
X25 High level of poverty and marginalization and social instability Kaviani Rad, 2019 1332 13.78 1221 7221 24
X26 Not having a joint agreement in the border river basin between Niroomand Fard and 1523 1611 1421 7478 8
Iran and Iraq (the legal regime is not clear) Shahidi, 2018 ) ) ) )
Ambiguity in the implementation of the provisions of the 1975 Niroomand Fard and
X27 Algerian agreement Shahidi, 2018 13.76 1432 12.67 73.00 20
The religious affiliations of the majority of Iranian people
X28 Towards the shrine of Imams of Athar in the Shiite areas of Fakhr Davood et al., 2022 13.43 14.00 12.32 7243 23
southern Iraq
X29 The alignment of some Iraqi Shiite currents with the positions of Kaviani Rad, 2019 1321 1345 1211 72.00 25
the Islamic Republic of Iran
X30 The existence of pohtlcal—mlhtz}rr;/ r::urrents in Iraq leaning towards Vasegh and Najafi, 2020 13/00 1332 12.00 71.89 26
X31 The existence of political-military currents in Iraq leaning towards Kaviani Rad etal, 2023 12,65 13.11 1178 7155 28
Sunni Arab countries
The sharp decrease in Iran’s oil exports and the tendency to
X32 strengthen the water bearing agricultural sector in the west of the Zaki and Najafi, 2020 12.87 13.21 12.00 71.65 27
country
X33 The increase in Iraq’s oil production and export and the lack of Zaki and Najafi, 2020 1221 1267 1133 71.00 31

prosperity in the agricultural sector in Iraq
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Table 4. Preliminary analysis of interaction matrix data

Matrix Number of Number of Number of Number  Number of Fill
. . . Number of P Total
size iterations Zeros ones of twos threes rate
33x33 2 171 246 128 317 127 918 84.29
BZ0ls,

=y
By H

Al

intuence

\QNOM AL YOI &

=

<

‘dependenfé
Figure 3. Direct effects of effective variables on the hydro-politics of border and joint rivers of Iran and Iraq
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Table 5. Key variables and possible situations facing it in the hydro politics of border and joint rivers of Iran and Iraq

Variable

Number Variable Key variables State Description of possible states condition Condition
Al Allocation of common water resources and Optimal
distribution of benefits in the Tigris and Euphrates P
Iraq dependence on Reducing the quantity and quality of water enterin
X19 A transboundary water A2 gtheq ¥ Ira quatty € Semi-critical
resources - 1
A3 The complete drying of the Tigris and Euphrates critical
River by 2040
Bl Water storage in built dam§ con51de'r1ng the needs Optimal
of downstream countries (especially Iraq)
Turkeys dam B2 Continuation of the status quo static
construction on the Turkey's growing need to store water in the dams .
X1 B . . . Semi-
Tigris and Euphrates B3 built for the further development and containment critical
head waters of the Tigris and Euphrates rivers
B4 Complete containment .of Tlgrls and Euphrates by Critical
dams built in Turkey
Cl Population optimization Optimal
I Education of the population and manpower in the Semi-
field of water resources optimal
x23 C Population growth C3 'Contlnuat}o'n of the status quo Stat1'c
c4 lack of skills and training of human resources (non- Semi-
optimization of the population) critical
Cs Rapid population grqwth anfi inappropriate spatial Critical
distribution
DI Integrated management of transb.oundary water Optimal
resources of the basin
Inefficiency of water . . Semi-
X10 D D2 Continuation of the status quo -
resource management critical
D3 Mlsmanagen}entI and water conﬂlct§ of two Critical
countries in the common basin
El Increase in temperature and decrease in Semi-
X7 E Climate change precipitation over time critical

E2 Climate disasters Critical
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Continued table 5. Key variables and possible situations facing it in the hydro politics of border and joint rivers of
Iran and Iraq

Variable . . o . . N
Nur:lber Variable Key variables State Description of possible states condition Condition
A sharp decrease in . . L
F1 Continuation of the status quo Semi- critical
X13 F the country's water
reserves F2 Reduction of renewable water resources Critical
Expansion and development of low water .
Gl . panst P Optimal
industries in the western borders of the country
DePendence of I Expansion and cultivation of low water crops in Semi-optimal
agriculture and the western borders of the country
X4 G . - - -
livelihood of western G3 Continuation of the status quo static
border provinces G4 Neglecting a proper irrigation system Semi-Critical
The increasing dependence of the western .
G5 g dep . critical
economy on agriculture
Creating a joint agreement between the coastal
H1 countries of the basin and the two countries of Optimal
Not havi Iran and Iraq
othaving a Clearing the ambiguity in the Algerian treaty .
common agreement H2 - Semi-optimal
X26 H . . between the two countries
in the border river - - -
basin H3 Continuation of the status quo static
The lack of attention of the two countries of Iran L
H4 . Semi- critical
and Iraq to create a joint agreement
H5 Ignoring the previous joint agreement Critical
Geographical I Iraq's growing demand for water resources from Semi- critical
X15 I ) Iran
location of Iraq — - - - —
2 Fragility of Iraq's security environment Critical
Implementation of joint programs of the coastal .
I P . Jouit prog optimal
countries of the basin to reduce fine dust
. Determining environmental rights and adherin . .
Expansion and J2 8 g g Semi- optimal
to them
X26 J development of - -
. The lack of attention of coastal countries to the L
micro-pollens 13 Semi- critical
spread of fine dust
14 The increasing expansion of the production of Critical

fine dust
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Figure 4. The board of scenarios with a strong compatibility of the hydropolitical future of the border and common
rivers of Iran and Iraq
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Table 6. Features and conditions governing strong scenarios template

Features strong scenarios templat Conditions governing the scenario templati

-Iraq dependence on transboundary water resources: Allocation of common water resources and distribution of benefits
in the Tigris and Euphrates

-Turkeys dam construction on the Tigris and Euphrates head waters: Water storage in built dams considering the needs
of downstream countries (especially Iraq)

Scenario template No. 1 -Population growth: Population optimization
Consistency value: 0 -Inefficiency of water resource management: Integrated management of transboundary
Total impact score: 87 water resources of the basin

-Dependence of agriculture and livelihood of western border provinces: Expansion and development of low water
industries in the western borders of the country

-Not having a common agreement in the border river basin: Creating a joint agreement between the coastal countries of
the basin and the two countries of Tran

-Iraq dependence on transboundary water resources: Allocation of common water resources and distribution of benefits
in the Tigris and Euphrates

-Turkeys dam construction on the Tigris and Euphrates head waters: Water storage in built dams considering the needs
of downstream countries (especially Iraq)

-Population growth: population optimization

-Inefficiency of water resource management: Integrated management of transboundary water resources of the basin
-Dependence of agriculture and livelihood of western border provinces: Expansion and cultivation of low water crops in
the western borders of the country

-Not having a common agreement in the border river basin: Creating a joint agreement between the coastal

countries of the basin and the two countries of Iran

Scenario template No. 2
Consistency value: 0
Total impact score: 98

- Geographical location of Iraq: fragility of Iraq 's security environment

-Population growth: Continuation of the status quo
-Inefficiency of water resource management: Integrated management of transboundary water resources of the basin

Scenario template No. 3 -climate change: Increase in temperature and decrease in precipitation over time
Consistency value: 0 -A sharp decrease in the country's water reserves: Reduction of renewable water resources
Total impact score: 105 -Dependence of agriculture and livelihood of western border provinces: The increasing dependence of the western
economy on agriculture

-Not having a common agreement in the border river basin: Ignoring the previous joint agreement
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Continued table 6. Features and conditions governing strong scenarios template

Features strong scenarios

Conditions governing the scenario temy

Scenario template No. 4
Consistency value: 0
Total impact score: 148

-Iraq dependence on transboundary water resources: The complete drying of the Tigris and Euphrates River by 2040
-Turkeys dam construction on the Tigris and Euphrates head waters: Complete containment of Tigris and Euphrates by
dams built in Turkey

-Population growth: Rapid population growth and inappropriate spatial distribution

-Inefficiency of water resource management: Mismanagement and water conflicts of two countries in the common
basin

-climate change: Increase in temperature and decrease in precipitation over time

-A sharp decrease in the country's water reserves: Reduction of renewable water resources

-Dependence of agriculture and livelihood of western border provinces: The increasing dependence of the western
economy on agriculture

-Not having a common agreement in the border river basin: The lack of attention of the two countries of Iran and Iraq
to create a joint agreement

-Geographical location of Iraq: Iraq's growing demand for water resources from Iran

—Expansion and development of micro-pollens : The increasing expansion of the production of fine dust

Scenario template No. 5
Consistency value: 0
Total impact score: 108

-Population growth: lack of skills and training of human resources (non-optimization of the population)
-Inefficiency of water resource management: Mismanagement and water conflicts of two countries in the common
-climate change: Increase in temperature and decrease in precipitation over time

-A sharp decrease in the country's water reserves: Reduction of renewable water resources

-Dependence of agriculture and livelihood of western border provinces: Neglecting a proper irrigation system
-Not having a common agreement in the border river basin: Ignoring the previous joint agreement

-Geographical location of Iraq: Fragility of Traq's security environment

Scenario template No. 6
Consistency value: 0
Total impact score: 148

-Iraq dependence on transboundary water resources: The complete drying of the Tigris and Euphrates River by 2040
-Turkeys dam construction on the Tigris and Euphrates head waters: Turkey's growing need to store water in the dams
built for the further development and containment of the Tigris and Euphrates rivers

-Population growth: Rapid population growth and inappropriate spatial distribution

-Inefficiency of water resource management: Mismanagement and water conflicts of two countries in the common
-climate change: Increase in temperature and decrease in precipitation over time

-A sharp decrease in the country's water reserves: Reduction of renewable water resources

-Dependence of agriculture and livelihood of western border provinces: Neglecting a proper irrigation system

-Not having a common agreement in the border river basin: Ignoring the previous joint agreement

-Geographical location of Iraq: Fragility of Iraq's security environmental

-Expansion and development of micro-pollens :The increasing expansion of the production of fine dust

Scenario template No. 7
Consistency value: 0
Total impact score: 148

-Iraq dependence on transboundary water resources: The complete drying of the Tigris and Euphrates River by 2040
Turkeys dam construction on the Tigris and Euphrates head waters: Turkey's growing need to store water in the dams
built for the further development and containment of the Tigris and Euphrates rivers

-Inefficiency of water resource management: Mismanagement and water conflicts of two countries in the common
-Dependence of agriculture and livelihood of western border provinces: The increasing dependence of the western
economy on agriculture

-Not having a common agreement in the border river basin: Ignoring the previous joint agreement

-Geographical location of Iraq: Fragility of Traq's security environment

-Expansion and development of micro-pollens: The increasing expansion of the production of fine dust

-Climate change: Increase in temperature and decrease in precipitation over time

- A sharp decrease in the country's water reserves: Reduction of renewable water resources
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Table 7. Effective procedure in the functional strategy and the conditions for the continuation of the existing situation
in the hydropolitical relations of the border and common rivers of Iran and Iraq

Rank  Weight Procedure Symbol

7 0.090  Educating and promoting the responsible use of water for the citizens of the two countries X1

1 0.109 Sustainable management, sustainable and comprehensive allocation of border and shared water <2
) resources of the two countries

Improving the infrastructure of the two countries in the field of water resources (irrigation routes,

6 0.091 urban water and sewage, etc.)

X3

8 0.086 Preventing wastage and pollution of water sources X4

Forming formal and informal institutions between the two countries to resolve disputes and

4 0.098 . X5
coordinate common water resources

10 0.065 Joint agreement between the two countries of Iran and Iraq in the field of shared and border water X6
resources

11 0.056 Iran's proposal and initiative to establish a regional base water organization between the countries X7

located in the Tigris and Euphrates watershed

2 0.101 Activating water diplomacy between the two countries X8

Joint environmental cooperation with Iraq in the field of environmental problems, including fine

3 0.100 . X9
dust and pollution
Using the strength and capacity of the country's diplomacy to help resolve Iraq's disputes with

5 0.095 . . . X10
neighboring countries
Carrying out regular negotiations with the governments of Iraq and Turkey in the field of interaction

9 0.066 . . 2 . X11
solutions and multilateral use of the capacities of the common water basin

12 0.043 Expanding relations between Iran and Iraq in economic, technological, social and cultural fields X12
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Figure S. Functional strategy suitable for semi-critical conditions in the hydro political relations of border rivers of
Iran and Iraq
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Figure 6. The future scenarios of the hydro political relations of the border rivers of Iran and Iraq and their
appropriate strategy
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