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DEDICATION

Dr. Maged Mostafa Hussein
21 September 1965-25 May 2009

The civilian staff of the U.S. Army Corps of Engineers make great contri-
butions to the water sector in Iraq, and they enabled the field work for this
book in 2004. One of the authors, Frederick Lorenz, met Dr. Hussein only
once in Istanbul in 2009, and was shocked to learn of his death a month
later.

Dr. Maged M. Hussein first came to the United States in 1986 as part of
an exchange program from Egypt. He later returned to the United States
to attend graduate school at Ohio State University, earning master’s and
doctorate degrees in civil engineering. In December 2003, Dr. Hussein
joined the U.S. Army Corps of Engineers, and he worked as a computer
modeler on dozens of projects for the Comprehensive Everglades Restora-
tion Plan.



In July 2006, Dr. Hussein, now an American citizen who was fluent in
Arabic, volunteered to serve as an advisor to the Iraqi Ministries of Water
Resources and Environment. While in Iraq, he worked on the reconstruc-
tion of water infrastructure and the construction of water treatment plants,
sewer systems, irrigation and drainage systems, and dams, contributing
greatly to Coalition efforts to stabilize Iraq.

Dr. Hussein was 43 years old when he was killed in a roadside bomb
attack in Fallujah on Memorial Day, 25 May 2009, while visiting construc-
tion sites there. He became the first civilian in the U.S. Army Corps of

Engineers to die in the Iraq War.
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FOREWORD

Usually, when one ponders the important security matters of the day,
topics such as weapons of mass destruction, hypersonic missiles, or arti-
ficial intelligence fill the news headlines. The conversation about the stra-
tegic causes of conflict is easy to overlook due to their ubiquitous and
unassuming nature. Water scarcity is one of these topics—it can be the
root cause of failing economies, food scarcity, migration, and societal dis-
placement, but as the research literature shows, it is difficult to measure
and prove. The impact of water scarcity is far-reaching and tends to ag-
gravate the fault lines that erode the underpinnings of a state. Water scar-
city is usually not a direct cause of conflict but rather destabilizes a state’s
economic and social foundations, generating insecurity and goading po-
tential antagonists toward confrontation.

In their volume, Edward Erickson and Frederick Lorenz provide a
detailed account of how growing water scarcity related to the Euphrates-
Tigris Rivers impacts regional stability. One of the many challenging as-
pects of researching environmental security is scoping the problem. Dr.
Erickson and Colonel Lorenz handled this by focusing on the basin. This
allows them to discuss the relationship between water scarcity and inter-
state security dynamics.

The four states that share this water resource—Iran, Iraq, Syria, and
Turkey —are either experiencing some level of freshwater scarcity, though
some more severe than others. The authors discuss an all-to-common
problem: the upper riparian near the river’s source usually dictates how
much water the downstream riparian is allotted.



The case of Iran aptly demonstrates the hidden role of water scarcity
in state insecurity. Sinkholes have been appearing due to the overuse of
aquifers. Agricultural production, employing an estimated one-third of
the workforce, is declining and leading to double-digit unemployment.
This, in turn, generated demonstrations in the northwest agricultural
center, a scarcity of local produce, and food inflation.

This updated study is relevant to more than just the Middle East.
Water scarcity is spreading across the globe from places we expect in the
Middle East and North Africa to those we did not anticipate, such as Cape
Town, Sao Paulo, and Chennai. The more we learn from water conflict
and cooperation in the Euphrates-Tigris region, the more likely we will
address future crises from an informed perspective.

Dr. Erickson and Colonel Lorenz published the original volume of
Strategic Water in 2013 to emphasize the importance of water scarcity
to military planning in the Middle East. One may argue that, with the
U.S. national security pivot to the South Pacific and Europe in the last
five years, water scarcity is less of a concern to the Department of De-
fense. However, this problem is increasing in all geographic combatant
commands due to population growth, pollution, and changing regional
climate patterns. This book emphasizes the need to consider the impact
of dwindling water resources on the planning and the execution of all
military operations.

Matthew R. Slater, PhD!

! Matthew Slater has worked in the Department of Defense for more than 20 years as a profes-
sor, researcher, editor, and author. He is currently working as an instructional designer for a
federal law enforcement program.
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PREFACE

As we write this preface in the late winter of 2022, the Euphrates-Tigris
basin and its riparian states continue to be shaken by unrest and political
instability, with no clear resolution in sight. In two countries critical to
our study—Syria and Iraq—the changes come swiftly and present major
challenges to U.S. foreign policy. The government of Syria has defied in-
ternational efforts to help resolve an increasingly deadly civil war that
has expanded into a wider conflict involving the great powers. Many pre-
dicted the Syrian government would fall long before now, but the Bashar
al-Assad regime has shown surprising resiliency. In Iraq, there are signs
of economic development, but underlying divisions within the govern-
ment, sectarian attacks, and corruption remain obstacles to progress. The
rise of autonomous and independent Kurdish statelets in the basin further
complicates an already dangerously complex geopolitical situation. The
United States remains deeply mired in on-the-ground commitments in
both Iraq and Syria.

This book is about water security in a broad context and is much
more than a simple discussion of access to water. The issue of freshwater
scarcity has always been of vital concern to humans, and today it is in-
creasingly characterized as a strategic factor in security planning. In the
Euphrates-Tigris basin, water apportionment and management combined
with climate change are increasingly emerging as threats to regional sta-
bility. The United States has a long-term strategic interest in the stability
of the Euphrates-Tigris basin that, in turn, is directly linked to the national
interests of the riparian states. The expanded second edition of Strategic



Water: Iraq and Security Planning in the Euphrates-Tigris Basin updates the
analysis of the geopolitical situation and expands coverage of the aspira-
tions of the basin countries. New chapters include “Geography, the Kurds,
and Water,” as well as “Data, Science, and Diplomacy.” The concluding
chapter “Security Planning and the Evolving Crisis” presents consider-
ations for security planners and suggests interim and durable approaches

to the problem.

XII | Preface



ACKNOWLEDGMENTS

This project began in 1997 with funding from the U.S. Air Force’s Institute
for National Security Studies while the authors were on active duty and
Frederick Lorenz was on the faculty of the National Defense University.
This initial grant was used for travel to the region and a research project
that was published in 1999 by National Defense University Press as The
Euphrates Triangle: Security Implications of the Southeastern Anatolia Project.
In that publication, we benefited from the assistance of Brian R. Shaw,
Aaron T. Wolf, and John F. Kolars, and we have tried to build on that foun-
dation as we prepared this book.

In 2004 and 2005, we were again able to travel to the region with
funding from the U.S. Department of Defense and the U.S. European
Command. We would like to thank the staff of the U.S. embassies in An-
kara, Turkey; Damascus, Syria; and Baghdad, Iraq, for their assistance in
arranging travel and making contacts in the local area. We are indebted to
Dr. J. A. “Tony” Allan, whose groundbreaking research and writing had
a major influence on this book. For the revised chapter 7, “Data, Science,
and Diplomacy,” Lorenz is grateful for the contribution of Dr. Aaron Sal-
zberg, director of the Water Institute in the Department of Environmental
Sciences and Engineering at the University of North Carolina at Chapel
Hill. Chapter 7 also benefited from input by Matt Zeigler, a PhD student
in the Information and Communication Technology for Development
(ICTD) Lab at the University of Washington, Seattle.

We are also indebted to our editor, Angela Anderson, for her sug-
gestion that we update the first edition of our book. Angela’s superb at-

— XIII—



tention to detail as well as her suggestions on making this a better book
were instrumental in seeing it through to publication. We also thank our
graphic designer, Robert Kocher, for his creative layout and design sug-

gestions.

XIV | Acknowledgments



ACRONYMS AND ABBREVIATIONS

AANES Autonomous Administration of North and East Syria

Al artificial intelligence

AKP Justice and Development Party (Turkish: Adalet ve
Kalkinma Partisi)

AOR area of responsibility

AQI al-Qaeda in Iraq

BCM billion cubic meters

BDA big data analytics

BSEC Black Sea Economic Cooperation

CBM confidence-building measure

CFS cubic feet per second

CHP Republican People’s Party (Turkish: Cumhuriyet Halk
Partisi)

CIA Central Intelligence Agency

CICA Conference on Interaction and Confidence Building

Measures in Asia
CJTE-OIR Combined Joint Task Force-Operation Inherent Resolve
CM cubic meter

CMS cubic meters per second

COR Council of Representatives

D-8 the Developing 8, Organization for Economic Cooperation
DAT Dam Assessment Team

DOD Department of Defense

—_XV—



DSI

ECO

EIU

EO

ETIC

EU

EUAM Iraq
FAO
FAOSTAT

FCC
G20
GAP

GCC
GDP
GeoAl
GIS
GRACE
GWOT
HADR
HDP

Helsinki Rules

HPC
ICIBAD
ICIMOD

ICJ
ILC

IMF
ISIS

Directorate of State Hydraulic Works (Turkish: Devlet Su
Isleri)

Economic Cooperation Organization

Economist Intelligence Unit

Earth observation

Euphrates Tigris Initiative for Cooperation

European Union

European Union Advisory Mission in Iraq

Food and Agriculture Organization of the United Nations
Food and Agriculture Organization of the United Nations
Corporate Statistical Database

functional combatant commands

Group of Twenty

Southeastern Anatolia Project (Turkish: Giineydogu
Anadolu Projesi)

geographic combatant command

gross domestic product

geospatial artificial intelligence

geographic information system

Gravity Recovery and Climate Experiment

Global War on Terrorism

humanitarian assistance and disaster relief

Peoples’ Democratic Party (Turkish: Halklarin
Demokratik Partisi)

1966 Helsinki Rules on the Uses of the Waters

of International Rivers

high-priority countries

International Centre for Integrated Basin Development
International Centre for Integrated Mountain
Development

International Court of Justice (French: Cour Inter-
nationale de Justice, or World Court)

International Law Commission, United Nations
International Monetary Fund

Islamic State of Iraq and Syria, IS, or Daesh

XVI | Acronyms and Abbreviations



ISX Iraq Stock Exchange

IWRM Integrated Water Resources Management

KDP Kurdistan Democratic Party

km kilometer

km? square kilometer

KNC Kurdish National Council

KRG Kurdistan Regional Government

kWh kilowatt hour

LOE line of effort

MAF million acre-feet

MCPP Marine Corps Planning Process

MENA Middle East and North Africa

mg/L milligrams per liter

MHP Nationalist Movement Party (Turkish: Milliyet¢i Hareket
Partisi)

ML machine learning

MOD Iraqi Ministry of Defense

MOWR Iraqi Ministry of Water Resources

MRC Mekong River Commission

MW megawatt

NASA National Aeronautics and Space Administration

NATO North Atlantic Treaty Organization

NBI Nile Basin Initiative

NGO nongovernmental organization

NMS National Military Strategy

NSS Iraqi National Security Strategy

NSSPSC National Security Strategy Permanent Standing
Committee

NWC U.S. Naval War College

OECD Organisation for Economic Co-operation and
Development

OIC Organisation of Islamic Cooperation (formerly
Organization of the Islamic Conference)

ONSA Office of the National Security Advisor to Iraq

OPEC Organization of the Petroleum Exporting Countries

Acronyms and Abbreviations | XVII



OSCE Organization for Security and Co-operation in Europe

PKK Kurdistan Workers Party (Kurdish: Partiya Karkeren
Kurdistan)

PMF Popular Mobilization Forces

PUK Patriotic Union of Kurdistan

PYD Democratic Union Party (Kurdish: Partiya Yekiti ya
Démokrat)

SDF Syrian Democratic Forces

SDG UN Sustainable Development Goals

SIIC Supreme Iraqi Islamic Council (or Sadrist Movement)

SNL Sandia National Laboratories

SWOT Surface Water and Ocean Topography

TCP theater campaign plans

TDS total dissolved solids

UAV unmanned aerial vehicle or drone

UN United Nations

UNAMI United Nations Assistance Mission for Iraq

UNCT United Nations Country Team

UNDP United Nations Development Programme

UNESCO United Nations Educational, Scientific, and Cultural
Organization

UNHCR United Nations High Commissioner for Refugees

UNITAD United Nations Investigative Team to Promote Account-
ability for Crimes Committed by Da’esh /ISIL

UNSDCF United Nations Sustainable Development Cooperation
Framework

USAID U.S. Agency for International Development

USCENTCOM U.S. Central Command
USEUCOM U.S. European Command

USGS U.S. Geological Survey

usIP U.S. Institute of Peace

UssOCOM U.S. Special Operations Command

USSR Union of Soviet Socialist Republics (or Soviet Union)
UTM Universal Transverse Mercator

XVIII | Acronyms and Abbreviations



Watercourses 1997 Convention on the Law of the Non-navigational

Convention Uses of International Watercourses

WTO World Trade Organization

YPG People’s Protection Units (Kurdish: Yekineyén
Parastina Gel)

Acronyms and Abbreviations | XIX






STRATEGIC

WATER






INTRODUCTION
TO THE EXPANDED EDITION

Strategic Water: Iraq and Security Planning
in the Euphrates-Tigris Basin

The authors’ first edition was published in 2014 based on the observed
situation in the Euphrates-Tigris River Basin in 2012. In the past 10 years,
the geopolitical situation has become far more complicated and dangerous.
At the beginning of the twenty- first century, Iran excluded, the geopo-
litical face of the basin riparian states consisted of three politically stable
nation-states. The authors’” assessments and framework for action were
based on that geopolitical situation continuing and improving. Then, un-
predictably, Syria fell into a civil war, the Islamic State (ISIS) rose and led to
the establishment of American supported rebel groups in Syria, which were
necessary to defeat ISIS. In turn, Syrian Kurds established an independent
polity along the Turkish border, which has led to an increasingly uncoop-
erative Turkey. Moreover, the current Syrian and Iraqi governments are
dangerously unstable and increasingly dysfunctional. The geopolitical face
of the basin riparian states, Iran excluded, is now composed of one stable
nation - state, two unstable nation - states, one autonomous Iraqi Kurdish
federate, and a de facto independent Syrian Kurdish statelet.

The issue of water scarcity has always been of vital concern to humans,
and today freshwater availability is entering a new and critical phase. In
the Euphrates - Tigris basin, water apportionment and management com-
bined with climate change are increasingly emerging as threats to regional



stability.! In terms of security planning, the United States has a long - term
strategic interest in the stability of the Euphrates - Tigris basin that, in turn,
is strongly linked to the national interests of the riparian states. This ex-
panded second edition of Strategic Water: Iraq and Security Planning in the
Euphrates-Tigris Basin updates the massive changes in the geopolitical situ-
ation of the basin, expands riparian policies and assesses riparian aspira-
tions, adds a section on climate change, and expands the section on data,
science, and diplomacy. Finally, the expanded edition will present new
assessments and a framework for planning in the next 10-20 years.

Strategic Water

Water is unique and more than a strategic resource such as oil, gas, or min-
eral wealth; it is inherently unstable in quantity and quality. Throughout
this book, the authors use the term strategic water to help refine our un-
derstanding of water as an unstable and critical element in the strategic
context. Strategic water can be on the surface, in the ground, and even
in the soil. It is variable from year to year, difficult to quantify, and often
unpredictable. It may be measured in a variety of ways, including volume,
quality, and accessibility. It is affected by both nature and by human use,
and when it flows across national borders, each state will develop its own
claims based on concepts of national sovereignty. Strategic water therefore
presents major challenges at national and international levels. Thus, we
might define strategic water as an unpredictable resource with profound
effects on the human condition and now a major concern.

At first glance, Earth seems to have an abundance of water. But of the
world’s total water supply of about 332.5 million cubic miles of water,
more than 96 percent is saline. Only 2.5 percent of Earth’s water is fresh
water — the amount needed for human survival, and the subject of this
book. Of the total fresh water, more than 68 percent is locked in ice and
glaciers. Another 30 percent of fresh water is in the ground. Fresh surface-
water sources, such as rivers and lakes, account for less than 1 percent of

! According to Strategy, Joint Doctrine Note 1-18 (Washington, DC: Joint Chiefs of Staff),
I-1, “Strategy is about how nations use the power available to them to exercise control over
people, places, things, and events to achieve objectives in accordance with their national
interests and policies.”
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total resources, and rivers make up 0.49 percent of surface fresh water.
Although rivers account for only a small amount of fresh water, they sup-
port a major part of human needs. In the Euphrates-Tigris basin, the rivers
are even more important in the arid and semiarid regional environment.
Chapter 1 of this book is devoted to the history of the basin that has been
shaped by its unique geography and by its access to water.

This second edition includes eight reorganized chapters; chapter 2 pro-
vides a review of the geopolitics of the Euphrates- Tigris river system with
a focus on the countries that share its waters— Turkey, Syria, Iran, and
Iraq. Much of this book concerns the role of external actors, including the
United States in the region, and chapter 3 addresses that issue. Chapter 4
provides expanded coverage of emerging important issues, geography, the
Kurds, and water.

As we focus on water, a critical question targets water scarcity: How
much is enough? In chapter 5, the authors review the anticipated water
deficit in the region based on the current science of water measurement.
Will the rivers dry up? If not, will there be enough fresh water to meet
human needs? Water is diverted for industrial, agricultural, or domestic
needs. Rivers may be so polluted by human activities as to become non-
potable or clinically “dead.” Aquifers may become depleted or unusable
due to high salt or chemical levels. Excessive damming of rivers may lead
to microclimate change, siltation, and habitat disturbances. In fact, it is rare
for rivers to dry up, but some once-mighty rivers —such as the Jordan and
the Colorado — have no discernible outflow at their terminus today, which
are now effectively dry.?

In the first edition, the authors noted that water scarcity is a complex
subject, and water quality is often more important than water quantity.
Human interventions, usage, and diversions have already altered the flow
of the Earth’s waters in significant ways, and the impact is not yet fully
understood. We do know for a fact, however, that water scarcity, from
whatever the cause, drives poverty, contributes to malnutrition, and lowers

2 Water Science School, “Where Is Earth’s Water?,” U.S. Geological Survey, 6 June 2018.

3 Assaf Chen et al., “A Tale of Two Rivers: Pathways for Improving Water Management in
the Jordan and Colorado River Basins,” Journal of Arid Environments, no. 112 (2015): 1-15,
https:/ /doi.org/10.1016/j.jaridenv.2014.05.017.
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standards of living — all of which serve as sources of instability and insecu-
rity.* During the past 10 years, the impact of climate change has been more
thoroughly researched and understood, and the latest projections will be
included in chapter 5. Climate change presents one of the greatest threats to
civilization and is increasingly viewed as a threat to international security.

Water and the Future of Iraq

This is not a book about predictions but rather an attempt to apply current
research and knowledge of how water scarcity might cause instability in
a volatile region of the world. The authors hope that the observations and
possible courses of action in this second edition will serve as a platform for
further work and analysis. Is it likely that the Euphrates- Tigris river system
will dry up? Certainly not, but the freshwater usage and demand by the
riparian nations of Turkey, Syria, Iran, and Iraq have already exceeded the
supply. Increased levels of pollution and salinity have made the manage-
ment of the limited supply of Euphrates-Tigris water even more difficult
for the nations that rely on it.

The riparian nation that will be most affected by the impending crisis
is the one farthest downstream — Iraq— and the country most deserving
of attention. In the first edition of Strategic Water, the authors hoped that
increased stability in Iraq would improve the chances for cooperation with
Syria and Turkey over water issues, but those conditions have not material-
ized. Iraq is still fragile and divided along sectarian lines, with corruption
rampant and leadership lacking. In Turkey, meanwhile, water diversion
projects are moving ahead, with most of the hydropower units completed.
But funding shortages and internal conflict have put the irrigation portions
of the project years behind schedule. Turkish agriculture has not received
the amount of water promised 20 years ago, and while this will delay a
major impact in Syria and Iraq, it certainly will not prevent one. Even more
important than water quantity is the question of water quality. As more
land is brought into production in Turkey, agricultural return flows will

surely reduce the quality of water received by the country’s neighbors to

* Leah Selim, “4 Things You Need to Know about Water and Famine,” UNICEEF, 1 September
2022.
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the south. Time is on Turkey’s side, and it will remain dominant geographi-
cally, politically, and militarily for the foreseeable future.

The problems of climate change and decreasing water resources have
emerged in the twenty-first century as key issues in the future security
environment. In March 2021, a report was produced by the U.S. National
Intelligence Council’s Strategic Futures Group in consultation with out-
side experts and Intelligence Community analysts. The report predicted
that governments, industry, and civil society will face an increasing risk
of water insecurity during the next two decades as demand grows and
supply is increasingly strained. Poor governance and resource manage-
ment, development practices, agriculture, and environmental degrada-
tion are also likely to diminish the quantity and quality of water supplies
in many parts of the world. Countries that are unable to address water-
related challenges will face a confluence of challenges, including greater
risk of disease, growing inequality, poor economic growth, and a height-
ened risk of internal political instability. Shared water resources between
states are increasingly likely to become flashpoints as water security di-
minishes and geopolitical competition grows.®

Of particular concern to the United States and the global community
is Iraq, which has drawn the attention of the world since the first Gulf
War in 1990-91. Since the 2003 invasion, the international community has
devoted a tremendous amount of effort and resources to Iraq’s reconstruc-
tion, with little to show for it.° Today, most analysts consider the 2003 U.S.
decision to invade Iraq a strategic mistake.” Saddam Hussein did not pos-
sess weapons of mass destruction, nor did he have any serious connec-
tion to the Islamic fundamentalists who attacked the American homeland
on 11 September 2001. The 2003 invasion had vast regional consequences
that are still playing out 20 years later. The United States bears a special

5 Strategic Futures Group, The Future of Water: Water Insecurity Threatening Global Economic
Growth, Political Stability (Washington, DC: National Intelligence Council, 2021).

¢ “Iraqi Shiite Factions Turn Their Guns on Each Other in a Deadly New Phase,” New York
Times, 30 August 2022.

7 See, for example, David C. Gompert, Hans Binnendijk, and Bonny Lin, “The U.S. Invasion of
Iraq, 2003,” in Blinders, Blunders, and Wars: What America and China Can Learn (Santa Monica,
CA:Rand, 2014), 161-74; and Raymond Hinnebusch, “The US Invasion of Iraq: Explanations
and Implications,” Critique: Critical Middle Eastern Studies 16, no. 3 (2007): 209-28, https:/ /
doi.org/10.1080/10669920701616443.
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responsibility to Iraq and must not turn away as America shifts focus to its
great power rivals.

The water sector in Iraq has been often overlooked by outsiders, but
it will become increasingly important in the years ahead. Iraq heavily de-
pends on the waters of the Euphrates and Tigris Rivers, the sources of
which come primarily from outside its own borders. Recent assessments
provide increasing data and a cause for alarm, which will be covered in
chapters 5 and 6. Turkey continues to build a series of dams and agriculture
infrastructure that will significantly affect water quantity and quality in
both Syria and Iraq. Moreover, the semiautonomous Kurdish governments
in Syria and northern Iraq are determined to develop both oil and water
resources free from the central government’s control.

Without a plan to preserve the long-term strategic water for Iraq, and
without decisive action, any gains in the security or economic sphere in
Iraq may be lost. Several measures are possible to help avert the worst
impact of a crisis, including the formation of a regional initiative for the
Euphrates-Tigris basin. The United States and the international commu-
nity have the capacity to assist Iraq in terms of technology and training to
manage its own water resources. A detailed examination of options will
be made in the last chapter of this book. To that end, this book seeks to tie
an assessment of the current state of hydropolitics in the Euphrates-Tigris
basin into a possible framework for action that could reduce the risk of
instability in the region.

Water, Security, and Conflict

Water covers nearly three-quarters of the Earth’s surface, but less than 1
percent is fresh, and that amount is unevenly distributed.® It is abundant
in humid regions, but arid and semiarid regions are afflicted with a chronic
shortage. As the world’s population rapidly expands, water deficiencies
have become particularly noticeable in arid regions such as the Middle
East. Dams and river diversions have provided irrigation and hydropower
benefits, but at the price of dislocating native peoples and causing signifi-
cant environmental damage. When rivers cross international boundaries,

8 Water Science School, “Where Is Earth’s Water?”
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the most difficult questions arise: Who is entitled to the water, and how
can downstream countries be protected? International law provides little
guidance on these questions, for reasons that will be explained in chapter 6.

The available supply of global fresh water is certain to decrease as a
growing population and new demands strain hydrologic systems. Concern
has also risen as to the declining water quality caused by human impacts.
But the question of whether there will be enough clean water to support
the world’s population in 20 years is controversial.” In terms of U.S. secu-
rity policy, the question of the potential for conflict over water has become
increasingly important. For example, should the United States be prepared
to defend its North Atlantic Treaty Organization (NATO) partner Turkey in
a conflict over the waters of the Euphrates and Tigris?'* If there is a potential
for conflict, what can be done to reduce the threat?

Water issues can be viewed from several different lenses or perspec-
tives. Food, energy, cultural, historical, and environmental factors are all
valuable sources of information. This book uses a security lens for analysis:
To what extent will water scarcity cause or contribute to conflict? Conflict
will be used in a broad sense here to include verbal disagreements to full
scale international armed conflict. Both authors have a background in U.S.
national security, and they tend to look at issues through the lens of U.S.
national interests. But the authors hope that the research and recommenda-
tions reach a broader audience, particularly those who are interested in the
health and welfare of the people in the region.

Are water wars common? Most analysts agree that the last time two
nations went to war exclusively over water was about 4,500 years ago, when
the Sumerian city-states of Lagash and Umma fought a border dispute. But
there is a long and developing recorded history of water playing a role in
conflict; the chronology written by Dr. Peter H. Gleick of the Pacific Institute
is the most comprehensive listing. The chronology is regularly updated,

some events are attributed to terrorism, including the 2003 bombing of a

° For estimates concerning a particular year when the bulk of the planet’s inhabitants will
not have access to potable water, see the White House Action Plan on Global Water Security
(Washington, DC: White House, 2022), 2—4; Jeremy M. Sharp, Nicole T. Carter, and Kezee
Procita, Climate and Security in the Middle East and North Africa (Washington, DC: Congres-
sional Research Service, 2022), 1; and Jay Famiglietti, “A Map of the Future of Water,” Trend
Magazine, Pew Research Center, 3 March 2019.

10“Collective Defence and Article 5,” North Atlantic Treaty Organization, 20 September 2022.
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water supply pipeline in Iraq. The recent chronology includes the bombing
of a dam by Russia in the 2022 war in Ukraine. Although water has rarely
been the primary factor in war, increasing data indicate that conflict over
water will increase in the next 20 years as countries press against the limits
of available water. The Pacific Institute uses a three-category format to il-
lustrate how conflict over water impacts history:!"

* Water as a trigger of conflict

* Water as a casualty of conflict

* Water as a weapon of conflict

An interactive map provides more detail in each category.’? The defini-
tions are imprecise, but this is natural as history evolves and new factors
become more important. The world’s water consumption has quadrupled
during the last 50 years, and estimates regarding water availability in the
future are uniformly bleak. In the first edition of Strategic Water, the authors
cited a source predicting that “by the year 2025, thirty -seven countries are
likely to be without enough water for household and agricultural needs,
let alone water for industries, energy production, navigation, recreation,
and other societal needs.””® In chapter 5, they note that the prediction has

already come true.

Water Scarcity and Water Crisis

Research during the past 10 years provides more clarity on the ongoing
crisis. This is a result of not only decreasing water availability and in-
creasing consumption but also of an intersection of water scarcity with an
impending energy and food crisis. In truth, most people will likely con-
tinue to have enough water to drink; however, food supplies are another
matter as much of the world’s water used by humans is dedicated to the
production of food crops. One way to look at this is through the rough
equation that it takes about one liter of water to produce one calorie from
food crops. Meat, in turn, takes about 10 times that to produce one calorie

1 “Water Conflict,” Pacific Institute, accessed 29 October 2022.

12 “Water Conflict Chronology: Map,” Pacific Institute, accessed 29 October 2022.

13 Arun P. Elhance, Hydropolitics in the Third World: Conflict and Cooperation in International River
Basins (Washington, DC: United States Institute of Peace Press, 1999), 8-9.
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of food." Thus, “the average daily diet in California requires some 6,000
liters of water in agriculture, compared with 3,000 liters in countries such
as Tunisia and Egypt.”* This calculation does not consider the water that
is used for hygiene, drinking, and manufacturing.

Adding to this dilemma are subsidies to grow crops to produce bio-
fuels (fuels such as ethanol that are produced from renewable biological
resources). For example, it takes 9,100 liters of water to grow the soy for
1 liter of biodiesel and 4,000 liters of water to grow the corn needed to
produce 1 liter of bioethanol. Because of this, the substitution of biofuels
for fossil fuels is a misguided and inefficient trade-off, a fact that is being
increasingly recognized by international agencies.'® All this water scarcity
and stress, of course, may be accelerated by global warming trends that are
accelerating desertification in many parts of the water-challenged world.

In the Middle East, the water situation is increasingly problematic. A
nation that is water deficient can sometimes make up for its shortage by
importing food. But this is not an answer for countries that do not have
the economic resources; and in matters of food security, a nation will rarely
rely on the goodwill of neighboring states to make the food available. Food
and water are inextricably linked, another layer of complexity in making
any security assessment related to freshwater availability.

In his classic book, Dr. Tony Allan stated that “the Middle East as a
region ran out of water in the 1970s.” Allan theorizes that the shortage
has been made up by importing food, and the water can be conside