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My grandfather grew up in Baghdad in the 1930s in 
a neighborhood called Sinak, just a few blocks from 
the east bank of the Tigris River, deep in the heart 
of what was once called the Fertile Crescent. When 
my grandfather was a child, his uncle taught him 
and his brother to swim in the Tigris, using palm 
leaves as a makeshift floatation device to keep the 
boys safe from the depths of the massive river. But 
the vast, deep Tigris of my grandfather’s childhood 
is slowly disappearing. River flow through the city 
has been cut in half, leaving the Tigris so shallow 
that grown men can stand waist-deep in the river 
at certain times of year while the kelek rafts so 
common in my grandfather’s time now scrape the 
bottom of the river.1

The changes to the Tigris over the past century are 
part of a larger story reshaping Turkey and Iraq, the 
two countries through which the river runs. Based 
on existing patterns and future scientific projections 
through 2050, Turkey and Iraq are both expected to 
see higher temperatures, decreasing precipitation, 
and more frequent drought. When combined with 
the projected increase in global food prices and 
demographic changes in each country over the next 
three decades, food insecurity is likely to increase in 
both countries, while rural farm incomes are likely 
to either decline or become more volatile. What is 
still unclear is whether these climatic and social 
changes will undermine the stability and security of 
Iraq and Turkey. 

The relationship between climate change and 
security has received greater policy attention in 
recent years, spurred in part by the Paris climate 
agreement and the Syrian civil war,2 but the 
relationship remains misunderstood and frequently 
mischaracterized. A changing climate does not 
directly cause violence, terrorism, or conflict, 
but it does affect our water resources, our food 
production, and our economic productivity in ways 
that put greater stress on the communities we live 
in and greater pressure on our governing bodies. 
A growing body of research shows that for weak 
and fragile states already struggling to care for and 
protect their citizens, the additional stress created 
by climate change can turn a tenuous peace violent.3

Instead of looking at each of these climatic effects 
separately or making a generalized statement about 
the climate-security relationship, we can learn 
more about the causal impact of climate change 
on instability and security by comparing the two 
closely-tied, but different case studies of Turkey 
and Iraq. Between now and 2050, the border region 
connecting Turkey and Iraq will experience similar 
temperature increases and precipitation decreases, 
but because of the different political, social, 
economic, and security dynamics on each side of 
the border, these changes to the climate will have 
vastly different implications for each country.

INTRODUCTION
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Whether Turkey and Iraq are made less stable and 
more violent by the long-run effects of climate 
change will depend on how both countries manage 
their ongoing governance and security challenges, 
whether their economies transition away from 
agricultural production, and what policies central 
and local governments take. Preventing the worst 
impacts of climate change on Turkish and Iraqi 
stability will require investing in more country-
specific research, improving management of the 
river system, incorporating Kurdish communities 
into adaptation measures, and increasing urban 
food security.

For these two populous, strategically important 
countries, the next few decades will test whether 
they will be able to manage and adapt to the 
challenges of a changing climate or whether these 
changes will overwhelm the capacity of local and 
national leaders.

PROJECTED EFFECTS OF CLIMATE 
CHANGE: HOTTER, DRIER, 

AND LESS PRODUCTIVE

It’s Getting Hotter

The primary driver of change in Turkey and Iraq 
will be the significant increase in temperature. 
Mean temperatures in both countries are expected 
to increase by 3-5°C by 2050, with an average 
increase of 4.2°C in Turkey and 4.1°C in Iraq.4* 
These temperature increases are nearly two and a 
half times the expected global average temperature 
increase across the same period.5

These similar temperature increases will impact 
Iraq much worse than Turkey due to Iraq’s already 
hot climate. While the mean summer temperature 
in Turkey’s capital Ankara will increase from 20°C 
(68°F) to 24°C (75°F), Iraq’s capital Baghdad will 
face an increase from 37°C (99°F) to 41°C (106°F).

Last summer, extreme temperatures in Baghdad and 
Basra, Iraq reached a staggering 51°C (124°F) and 
54°C (129°F) respectively, the hottest temperatures 

The next few decades will test 
whether Turkey and Iraq will be 
able to manage and adapt to the 
challenges of a changing climate.

*Projections are based on the A1B climate scenario, which takes a middle of the road approach that assumes rapid 
economic growth, global population peaking mid-century, and the introduction of new, more efficient technologies and 
uses the late 20th century as a benchmark.
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ever recorded in the Eastern Hemisphere.6 Unlivable 
days like this are only going to become more 
common in the region due to the effects of climate 
change.7 Additionally, maximum temperatures are 
expected to increase even more, ranging between 
3.7-4.7°C by mid-century, making the hottest days in 
each country even worse than before.8 

 
It’s Getting Drier, Too

Precipitation is also projected to change by 2050 
due to a combination of factors, including local 
temperature increases and global changes in 
weather patterns. In both countries, precipitation 
is projected to decline nationwide, by 11 percent 
in Turkey and 3 percent in Iraq. But these national 
changes mask significant variation within each 
country. For instance, the southern Anatolian coast 
and Kurdish-majority southeastern Anatolia are 
projected to see a 20 percent decline in precipitation 
while northeastern Anatolia is projected to see 
a 15 percent increase in precipitation.9 Similarly, 
precipitation in the Shia-populated southeastern 
region of Iraq is projected to increase by more than 
20 percent, while the northern Kurdish region will 
see a 15 percent decline in precipitation.10

As a result of precipitation changes in Turkey, river 
flow from the Tigris and Euphrates rivers—the main 
source of agricultural irrigation in both eastern 
Turkey and northern Iraq—is projected to decline by 
10 percent.11 River flow losses in Iraq could end up 
even higher if Turkey withdraws more water from 
the rivers to make up for the lack of precipitation—a 
cause of tension between the two countries due to 
the lack of an international agreement on managing 
access to the Tigris.12

 
Less Freshwater for a Growing 
Population

When combined with population growth, climate 
change will significantly decrease renewable 
freshwater per capita. In Turkey, water per capita 

is projected to decline by 28 percent to 2,108 cubic 
meters per person, pushing the country close to 
water stress levels in 2050.13 Iraq’s population is 
expected to double by 2050, and as a result Iraqi 
renewable freshwater per capita is projected to 
decline by a staggering 59 percent to just 407 cubic 
meters of water per capita, pushing the country to 
severe water scarcity levels.14

Climate change will also create extreme variation 
in the distribution of water throughout the year 
as periods of drought become more frequent and 
longer, while periods of rainfall become more 
intense. This is particularly true for Kurdish-
majority areas throughout eastern and southeastern 
Anatolia such as Van and Muş, which will become 
more arid and experience more frequent droughts.15 
Though few good projections are available for 
mid-century drought frequency, one study projects 
droughts in south and southeastern Anatolia will 
occur 10 to 20 percent more frequently by the end of 
the century.16

 

Less Water Means Less Wheat

The combination of higher temperatures, less water, 
and greater frequency of droughts will have an 
uneven, but largely negative effect on agricultural 
production in Turkey and Iraq. Some crops will 
benefit from milder winters that may lengthen the 
growing season by one month, but this positive 
effect is likely to be canceled out by a similar 
increase in the number of extremely hot days 
in the summer.17 In some cases, crop yields may 
slightly increase in average years, but the increase 
in droughts, heavy rain, and extreme temperatures 

The combination of higher 
temperatures, less water, and 
greater frequency of droughts 
will have an uneven, but largely 
negative effect on agricultural 
production in Turkey and Iraq.
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Figure 1  |  Turkish Wheat Production, 2010-2050
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Source: International Food Policy Research Institute under pessimistic CSI A1B scenario

will exacerbate the risk of widespread crop failure 
from year to year.

Even assuming improvements in farming practices, 
use of fertilizers, and overall agricultural efficiency, 
corn yields are projected to decline by 41 percent 
while wheat production is projected to increase 
by just 9 percent nationwide in Turkey. Wheat 
in particular will see sharp changes as efficiency 
improvements increase Turkish wheat production 

by 21 percent peaking around 2030 before the 
negative effects of climate change begin to cancel 
out these technical improvements, leading to a 9 
percent decline in production from 2030 to 2050.18

Iraq is projected to see a similar inverted-U pattern 
as Turkey, with wheat production peaking slightly 
later in 2040 before declining slightly to 2050, a net 
16 percent gain in wheat production from 2010.19
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Decreasing Economic Productivity

Recent studies show that increasing temperatures 
produce sharp declines in labor supply and labor 
productivity at average annual temperatures 
above 20-30°C (68-86°F).20 Even with projected 
temperature increases, this is unlikely to have 
a significant effect on the Turkish economy by 
midcentury due to its relatively moderate average 
annual temperature—for instance, even with 
significant temperature increases, Ankara’s 
mean summer temperature will still only be 24°C 
(75°F).21 But in Iraq, average annual temperatures 
will be much higher. For instance, Baghdad’s 
mean summer temperature is project to rise to 
41°C (106°F), well above the range where labor 
productivity begins to decline. As a result, GDP per 
capita in Iraq in 2050 is projected to be 50 percent 
lower than it would be without climate change.22

 

Increasing the Percentage of 
Disposable Income Spent on Food

While these climatic changes drag down income 
growth, they will also lead to greater expenses in 
the form of higher food costs for Turkish and Iraqi 
citizens—particularly those individuals living in 
urban areas. Global food prices are expected to 
increase significantly due to population growth, a 
larger middle class, limited availability of arable 
land, and declining crop yields due to climate 
change, with wheat prices rising by 59 percent, 
maize by 106 percent, and rice by 78 percent from 
2010 to 2050.23

At the same time as global food prices are 
increasing, Turkey is projected to transition from 
one of the world’s biggest exporters of cereals to one 
of the world’s biggest importers on an absolute basis 
due to its growing population and stagnating crop 
yields.24 As a result, daily food supply is expected to 
decline by nearly 10 percent, pushing average Turks 
toward a food deficit.25 Inflation, driven primarily by 
higher energy and food costs, is already one of the 

ECONOMIC AND SOCIAL 
IMPLICATIONS: LOWER INCOMES, 

HIGHER COSTS, AND URBAN 
MIGR ATION
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top economic concerns for Turks, and that situation 
will only become even more relevant as Turkey 
becomes a net cereal importer.

The situation is even more extreme in Iraq, where 
net cereal imports are expected to triple by 2050 
due to the country’s dramatic population growth, 
making an already food insecure population 
even more dependent on foreign agricultural 
production.26 The average Iraqi already faces a food 
deficit four times the Middle Eastern average and 
spends 35 percent of their disposable income on 
food—one of the highest levels in the world.27 In the 
face of higher prices and increased imports, Iraqis 
will be forced to spend an even greater share of their 
stagnating incomes on food to prevent this food 
deficit from growing even larger.

 
Destabilizing Rural Farm Incomes

Farmers and rural households in Turkey and 
Iraq are also likely to be hurt by climate change 
economically. The overall impact of changing 
global food prices, local agricultural production, 
and net cereal trade on rural farm incomes isn’t 
entirely clear, particularly in the major agricultural 
areas of eastern Anatolia or northern Iraq, but case 
studies in other countries suggest that agricultural 

incomes are likely to decline on net.28 Country-
specific studies for Turkey and Iraq are necessary 
to make that statement more confidently, but even 
if farmers can sell their crops at higher prices on 
average, greater variability in the climate in the 
form of heavy rains and more frequent droughts 
increases the chance of boom and bust periods for 
local farmers. This is particularly true for small-
scale farmers, which are prevalent in Turkey. In 
2006, 79 percent of agricultural holdings in Turkey 
were less than 10 hectares, which highlights the 
disproportionately high percentage of small-scale 
farmers in the country despite the liberalization 
of the agricultural sector.29 These are the farmers 
who are most likely to see their incomes hurt by 
increasing droughts and higher temperatures.

Such changes are likely to disproportionately affect 
the Kurdish communities of Turkey and Iraq due 
to their greater dependence on agriculture for 
economic growth and jobs. Agriculture represents 

Table 1  |  Food and Water Statistics

Renewable Freshwater per Capita (m3/capita) 2,928 m3 998 m3

Agriculture as Share of GDP 8% 5%

Employment in Agriculture 20% 23%

Daily Food Supply (kcal/capita) 3680 kcal 2489 kcal

Daily Food Deficit (kcal/capita) N/A 188 kcal

Food as Share of Disposable Spending 20% 35%

Turkey Iraq

Source: World Bank, Food & Agriculture Organization Statistic Division, CIA World Factbook, Turkish 
Statistical Institute, World Food Program

Iraqis will be forced to spend 
an even greater share of their 
stagnating incomes on food to 
prevent this food deficit from 
growing even larger.



RESOURCE SECURITY8

Metric Tons 
(thousands)

Figure 2  |  Net Cereal Trade, 2010-2050
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an estimated 18 percent of the Kurdish economy 
and employs 35 percent of Turkish Kurds in the 
northeastern, central-eastern, and southeastern 
Anatolian regions of Turkey, roughly double 
national averages.30 In Iraq, though the three 
governorates that make up the Kurdistan Regional 
Government, or KRG, are less agriculturally-
dependent than the country as a whole, the Kurdish 
peshmerga also control large parts of Ninevah, 
Kirkuk, and Diyala, three of the four largest wheat-
producing regions of the country, and home to large 
Kurdish populations.31 The Ninevah governorate 
is the single most important agricultural region of 
Iraq, supplying 20 percent of the country’s wheat 
and 32 percent of its barley.32 It is these Kurdish 
regions of Turkey and Iraq that are projected to face 
the greatest temperature and precipitation changes 
over the next three decades and also have the 
greatest number of rural farmers whose incomes are 
likely to be disrupted by climate change.

 

Potential for Increased Climate-
Induced Migration

The negative economic impact of climate change on 
rural farmers has the potential to encourage greater 
rural to urban migration, putting greater pressure 
on major cities. Rural families often use migration 
as a hedging strategy, a way of diversifying income 
by sending one family member to a nearby city. 
As rural incomes decrease from stagnating crop 
yields, families are in theory more likely to migrate 
to urban areas for economic opportunity, but 
this trend isn’t always consistent. More granular 
analysis shows that climate change has highly 
localized effects on migration with rural families 
in some countries trapped by their worsening 
economic conditions in the face of the high costs of 
migration.33 Though it’s possible that declining rural 
incomes will encourage rural to urban migration, 
projecting the effect of climate change on Turkish 
and Iraqi migration patterns will require more 
country and region-specific research than currently 
exists.

Source: International Food Policy Research Institute under pessimistic CSI A1B scenario

2010 2020 2030 2040 2050
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If increased rural to urban migration does occur, 
major cities such as Istanbul and Diyarbakir in 
Turkey or Mosul and Erbil in Iraq will face greater 
pressure to house, employ, and feed this growing 
population. So far, the massive construction boom 
in Turkish cities has largely ensured reasonable 
housing availability even as Istanbul’s population 
has more than doubled in the past quarter-century, 
but the potential for increased climate-induced 
migration may push housing availability to its limits 
in Istanbul and other major Turkish cities.

In addition to the scale of migration, the other major 
challenge will be the pace of migration. Migration at 
a consistent, predictable pace will be a difficult, but 
manageable task. However, if increasing droughts 
and extreme weather lead to forced, sudden, and 
unplanned migration, then managing this transition 
will be much more difficult and put greater strains 
on Turkish and Iraqi cities as new migrants struggle 
to gain access to affordable housing, social services, 
and employment.

Raising the Chances of Conflict

The combination of lower incomes, greater 
food insecurity, and added pressure on urban 
communities could potentially lead to increasing 
conflict in Turkey and Iraq. There is growing 
evidence that climate disasters, such as the 
droughts or extreme heatwaves that are projected 
to increase in both Turkey and Iraq, are correlated 
with armed conflict in ethnically fractured states. A 
recent study found that one in four armed conflicts 
in ethnically fractured states significantly coincided 
with a climate disaster.34 Another study found that 
even temperature increases alone can lead to both 
greater interpersonal conflict, such as assault or 
murder, and greater intergroup conflict, such as 

riots, political violence, or wars, though the causes 
for this relationship are not fully understood.35 
Ultimately, the biggest factor in the security of both 
counties will be the underlying social, economic, 
and political conditions, and the extent to which the 
effects of climate change undermines each of them.

Looking at the security landscape of both countries 
and comparing it with the areas where climate 
change is projected to be most powerful, the most 
likely source of potential future instability is the 
Kurdish communities in southeastern Turkey and 
northern Iraq due to their geographic location, large 
reliance on the agricultural sector, and tenuous 
relationships with the central governments of 
Ankara and Baghdad.

SECURITY AND STABILITY 
IMPLICATIONS: THE CASE OF 

THE KURDS
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Feeding the Fire of the Turkish-PKK 
Conflict

Since the early 1980s, the Turkish central 
government has fought an intermittent war with 
the PKK, or Kurdistan Workers Party, a militant 
Kurdish separatist group advocating independence 
for Turkey’s 14 million Kurds.36 The conflict has gone 
through many chapters, and after a recent period 
of relative calm and rapprochement, the war has 
unmistakably re-escalated over the past two years.37 
The negative impact of climate change on rural 
farm incomes will disproportionately hurt Kurdish 
farmers in southeastern Turkey, which could in 
turn inflame existing Kurdish-Turkish tensions, 
especially because a key base of PKK support 

comes from small-scale farmers who resent central 
government policies that favor large landholders.

One potential example of this is how the Turkish 
government may respond to declining water 
availability and stagnating crop yields. One option 
for the Turkish government is to bolster large-
scale agriculture through the expansion of the 
22-dam Güneydoğu Anadolu Projesi (Southeastern 
Anatolian Project), or GAP, along the Tigris and 
Euphrates rivers. Increasing the number of dams 
to improve large-scale irrigation farming may 
support agricultural production on the whole, 
but is likely to hurt small-scale Kurdish farmers 
and may worsen tensions with the Kurdish 
community—not to mention the tension this will 

IRAN

IRAQ

SYRIA

TURKEY

Kurdish Community

Kurdistan Regional 
Government

Areas Under Kurdish 
Control

Figure 3  |  Kurdish Communities in the Middle East
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cause with downstream communities in Syria and 
Iraq. Additionally, the dams frequently flood major 
Kurdish heritage sites, such as the ancient city of 
Hasankeyf, and are frequently planned without 
consultation with the local Kurdish community. 
Kurdish-Turkish tension isn’t guaranteed to increase 
over the next three decades, but the significant 
potential exists due to both the projected effects 
of climate change and the government’s likely 
response to it.

 
Undermining Iraqi-Kurdish 
Governance

The stability implications of climate change in 
Iraqi Kurdistan are less clear. As in Turkey, the 6.5 
million-person Kurdish community in Iraq has long 
had a volatile relationship with the Iraqi central 
government in Baghdad, culminating in 1988 with 
Saddam Hussein’s use of chemical weapons to 
massacre 50,000 Iraqi Kurdish civilians.38 But unlike 
the Kurdish community in Turkey, the Iraqi Kurds 
have since gained significant local autonomy by 

establishing the Kurdistan Regional Government, 
or KRG, and therefore regained responsibility for 
the well-being of its population from the central 
government in Baghdad. 

However, it is exactly this autonomy that hangs 
in the balance, as two divergent scenarios emerge 
as a result of the effects of climate change. One 
possibility is that the projected economic damage 
to rural farmers in northern Iraq will lead to a 
greater push for Kurdish independence based on 
the argument that the KRG needs complete control 
over its finances and regional economy to address 
these challenges. But it’s just as feasible that the 
KRG would need to lean more heavily on Baghdad 
for economic support and food assistance. The 
declining economic fortunes of the region could 
ultimately undermine the political authority of the 
KRG and deepen existing political divisions between 
the ruling Kurdish Democratic Party and the 
opposition Patriotic Union of Kurdistan, potentially 
weakening the strong governance that has kept the 
KRG more stable than the rest of Iraq for much of 
the past decade.

The most likely sources of potential future instability 
are the Kurdish communities in southeastern Turkey 
and northern Iraq due to their geographic location, 
large reliance on the agricultural sector, and tenuous 
relationships with the central governments of Istanbul 
and Baghdad.
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Because policy choices play such a large role in 
enhancing or mitigating the destabilizing effects 
of climate change, how policymakers at the local, 
national, and international level prepare for 
projected temperature and precipitation changes 
will be a crucial determinant in whether Turkey 
and Iraq are more or less stable in 2050. Four key 
issues should be at the top of the agenda for the 
Turkish and Iraqi governments, as well as major 
stakeholders in the region, such as the United States 
and the European Union.

First and most immediate is the need for more 
country-specific research on the impacts of 
climate change on farm incomes and migration 
patterns in Iraq and Turkey. Though a large 
body of research exists on the impact of climate 
change on migration and farm incomes, these 
general trends are not predictive of country and 
community-specific effects. More country-specific 
research is needed on these two issues in Turkey 
and Iraq, including a dynamic computable general 
equilibrium model for the net effect of changing 
crop yields, greater exposure to drought, and higher 
global prices.39 U.S. and European governments 
should support grants for and encourage research 
by academic experts to conduct this Iraq and 
Turkey-specific research.

Second, a stronger regional mechanism for 
managing Tigris and Euphrates water supplies 
needs to be established. Given the reliance of 
Turkey, Iraq, and Syria on water from the Tigris 
and Euphrates for agricultural irrigation, any 
change to the flow of the rivers could have profound 
economic, social, and security implications in 
the region. A mechanism for joint management 
of the river basin and water supply is needed to 
limit the potentially destabilizing effects of new 
dam construction or agricultural practices. This 
mechanism could take the form of a trilateral 
treaty, additional memorandums of understanding 
building on the 2009 agreement between Turkey 
and Iraq, or reviving and making permanent the 
Joint Technical Commission.40 Any mechanism for 
managing the rivers must include contributions 
from the Turkish Kurdish community and the 
Kurdistan Regional Government of Iraq given that 
they are most likely to be directly affected by river 
flow changes. This will be a politically difficult task 
given the limited incentives for Turkey to give up its 
current upstream advantages in river management, 
and it is here that the European Union, the United 
States, and regionally active Arab states will be most 
needed to bring these parties together.

POLICY RECOMMENDATIONS: 
MANAGING CHANGE AND 
ADAPTING TO THE FUTURE
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Third, greater investment in adaptation measures 
for the Kurdish communities of both Iraq and 
Turkey is needed. Kurdish-majority regions on both 
sides of the Iraqi-Turkish border will be among the 
most affected by climate change. How the Kurdish 
communities in Iraq and Turkey respond to a 
changing climate, and in turn how the governments 
in Ankara and Baghdad respond to the Kurds will 
be one of the major determinants of social stability 
in each country. The Turkish and Iraqi governments 
can help limit the likelihood of increased tensions 
with the Kurdish community in the future by 
supporting climate adaptation efforts, such as 
reforming land ownership policies, developing 
crops and farming practices better suited for future 
temperature and water conditions, and ensuring 
economic opportunities outside of the agricultural 
sector. Though it would be best if this support came 
directly from the central governments in Turkey 
and Iraq, this seems unlikely given current political 
dynamics. Instead, this investment will likely need 
to come from international venues such as the 
Green Climate Fund or the UN’s Adaptation Fund.

Fourth and finally, local and national 
governments must build more sustainable and 
resilient urban food security. Turkey and Iraq 
will become more exposed to major changes in 
global food prices as both countries become more 
urban, less invested in agriculture, and more 
reliant on food imports. Most Turkish and Iraqi 
citizens will spend an even greater percentage of 
their disposable income on food as prices steadily 
increase over the next few decades. If incomes 
don’t rise concurrently, many Iraqis and Turks will 
face food shortages and declining real incomes. 
Simply expanding food assistance programs or 
food subsidies without addressing underlying 
vulnerabilities will put a significant strain on 
government finances. Instead, local, regional, and 
national leaders must work now to build more 
sustainable and resilient urban food security by 
modernizing agricultural practices, expanding 
urban farming, diversifying diets, and reducing food 
waste.

CONCLUSION

As the world continues to warm over the next 
three decades, climate change will put greater and 
greater pressure on fragile states like Turkey and 
Iraq, acting as a drag on efforts to improve their 
economic, social, and security future.

The challenges posed by climate change will come 
in the form of both long-term trends, as well as 

short-term shocks. While the multi-decade changes 
in temperature, crop yield, precipitation, and 
migration patterns will be difficult to manage, it 
will often be the sudden, unexpected shifts that are 
the most destabilizing; the extreme heatwave, crop 
failure across an entire region, an endless drought, 
or the mass migration of whole communities to the 
city in search of better economic prospects.
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These effects will be uneven and unexpected, 
different from country to country and community to 
community. As researchers and policymakers look 
to the future, it’s critical to not only look at how the 
country as a whole is affected, but how particularly 
vulnerable communities like the Kurds are hit by 
climate change, as this can disproportionately alter 
a country’s security dynamics.

For fragile states like Turkey and Iraq, improving 
their governance, legitimacy, economic 
performance, and security are the most important 
ways to insulate them from the potential dangers 

of climate change. Though the security challenge 
posed by climate change will impact all countries, 
these changes will disproportionately affect the 
most vulnerable, the weakest, the most fractured, 
and the least governed nations.

What Turkey and Iraq will look like in 2050 cannot 
be known, but they will likely both be significantly 
weaker in a world with runaway climate change 
than a world without it. How they and the world 
prepare today for the climate challenges of the 
next three decades could decide their political, 
economic, and security future.

1  A. A. Ali, N. A. Al-Ansari, and S. Knutsson, 
“Morphology of Tigris River within Baghdad City,” 
Hydrology and Earth System Sciences (2012): 
www.hydrol-earth-syst-sci.net/16/3783/2012/; 
Jennifer Hattam, “Dammed, dirty, drained by war: 
can Iraq’s Tigris River be restored?” The Christian 
Science Monitor, October 17, 2013: http://www.
csmonitor.com/Environment/2013/1017/Dammed-
dirty-drained-by-war-can-Iraq-s-Tigris-River-be-
restored.

2  Colin P. Kelley, Shahrzad Mohtadi, Mark A. Cane, 
Richard Seager, and Yochanan Kushnir, “Climate 
change in the Fertile Crescent and implications 
of the recent Syrian drought,” Proceedings of the 
National Academy of Sciences (2015): http://www.
pnas.org/content/112/11/3241.abstract. 

3 Carl-Friedrich Schleussner, Jonathan F. Donges, 
Reik V. Donner, and Hans Joachim Schellnhuber, 
“Armed-conflict risks enhanced by climate-
related disasters in ethnically fractionalized 
countries,” Proceedings of the National Academy 
of Sciences (2016): http://www.pnas.org/content/
early/2016/07/20/1601611113.

4  “Scenarios of the 21st Century,” United Nations 
Intergovernmental Panel on Climate Change, 
available at: http://www.ipcc.ch/ipccreports/tar/
wg2/index.php?idp=154; Based on temperature 
changes in Baghdad and Ankara in 2040-2069 

compared to 1961-1990 under A1B conditions, Jos 
Lelieveld et al. “Climate change and impacts in 
the Eastern Mediterranean and the Middle East,” 
Climatic Change (2012): http://link.springer.com/
article/10.1007/s10584-012-0418-4.

5  “Climate Change: Global Temperature 
Projections,” Climate.gov, March 6, 2012: https://
www.climate.gov/news-features/understanding-
climate/climate-change-global-temperature-
projections.

6  “All-Time Temperature Records for the Eastern 
Hemisphere in Kuwait and Iraq,” Weather.com, 
July 22, 2016: https://weather.com/news/weather/
news/extreme-heat-all-time-record-iraq-kuwait-
historic. 

7  National Academies of Sciences, Engineering, and 
Medicine, Attribution of Extreme Weather Events in 
the Context of Climate Change. (Washington: The 
National Academies Press, 2016).

8  2046-2069 compared to 1986-2005 under RCP 4.5 
and RCP 8.5 conditions, Jos Lelieveld, Y. Proestos, 
Panos Hadjinicolaou, M. Tanarhte, E. Tyrlis, and 
G. Zittis, “Strongly increasing heat extremes in 
the Middle East and North Africa (MENA) in the 
21st century,” Climatic Change (2016): http://link.
springer.com/article/10.1007/s10584-016-1665-6.

9 2040-2069 compared to 1961-1990 under 

Notes

www.hydrol-earth-syst-sci.net/16/3783/2012/
http://www.csmonitor.com/Environment/2013/1017/Dammed-dirty-drained-by-war-can-Iraq-s-Tigris-River-be-restored
http://www.csmonitor.com/Environment/2013/1017/Dammed-dirty-drained-by-war-can-Iraq-s-Tigris-River-be-restored
http://www.csmonitor.com/Environment/2013/1017/Dammed-dirty-drained-by-war-can-Iraq-s-Tigris-River-be-restored
http://www.csmonitor.com/Environment/2013/1017/Dammed-dirty-drained-by-war-can-Iraq-s-Tigris-River-be-restored
http://www.pnas.org/content/112/11/3241.abstract
http://www.pnas.org/content/112/11/3241.abstract
http://www.pnas.org/content/early/2016/07/20/1601611113
http://www.pnas.org/content/early/2016/07/20/1601611113
http://www.ipcc.ch/ipccreports/tar/wg2/index.php?idp=154
http://www.ipcc.ch/ipccreports/tar/wg2/index.php?idp=154
http://link.springer.com/article/10.1007/s10584-012-0418-4
http://link.springer.com/article/10.1007/s10584-012-0418-4
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature-projections
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature-projections
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature-projections
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature-projections
https://weather.com/news/weather/news/extreme-heat-all-time-record-iraq-kuwait-historic
https://weather.com/news/weather/news/extreme-heat-all-time-record-iraq-kuwait-historic
https://weather.com/news/weather/news/extreme-heat-all-time-record-iraq-kuwait-historic
http://link.springer.com/article/10.1007/s10584-016-1665-6
http://link.springer.com/article/10.1007/s10584-016-1665-6


RESOURCE SECURITY The Slow-Motion Crisis: The Destabilizing Effects of Climate Change in Turkey and Iraq Through 2050 15

A1B conditions, Jonathan Chenoweth, Panos 
Hadjinicolaou, Adriana Bruggeman, Jos Lelieveld, 
Zev Levin, Manfred A. Lange, Elena Xoplaki, and 
Michalis Hadjikakou, “Impact of climate change on 
the water resources of the eastern Mediterranean 
and Middle East region: Modeled 21st century 
changes and implications,” Water Resources 
Research (2011): http://onlinelibrary.wiley.com/
doi/10.1029/2010WR010269/abstract.

10  Chenoweth et al, “Impact of climate change on 
water resources of the eastern Mediterranean and 
Middle East region.”

11 Ibid.

12  Zaid Sabah, Selcan Hacaoglu and Jack 
Fairweather, “Water Shortages Unite Iraq, Islamic 
State Against Turkey,” Bloomberg, July 2, 2015, 
available at http://www.bloomberg.com/news/
articles/2015-07-01/water-shortages-unite-iraq-
islamic-state-against-turkey. 

13  Author’s calculations based on Chenoweth et al, 
“Impact of climate change on water resources of the 
eastern Mediterranean and Middle East region” with 
2050 medium variant UN Population Division data 
compared to World Bank data for 2014.

14   Author’s calculations based on Chenoweth et al, 
“Impact of climate change on water resources of the 
eastern Mediterranean and Middle East region” with 
2050 medium variant UN Population Division data 
compared to World Bank data for 2014.

15  Sen, Topcu, Türkeș, Sen, and Warner, “Projecting 
climate change, drought conditions and crop 
productivity in Turkey.”

16  Burak Sen, Sevilay Topcu, Murat Türkeș, Baha 
Sen, and Jeoren F. Warner, “Projecting climate 
change, drought conditions and crop productivity in 
Turkey,” Climate Research (2012): http://www.int-
res.com/abstracts/cr/v52/p175-191/.

17  Lelieveld et al, “Climate change and impacts in 
the Eastern Mediterranean and the Middle East;” 
Sen, Topcu, Türkeș, Sen, and Warner, “Projecting 
climate change, drought conditions and crop 
productivity in Turkey.”

18  2050 compared to 2010 under pessimistic CSI 
A1B conditions, “Total Production – Wheat – 
Baseline CSI A1B (000 mt),” Food Security CASE 
Maps (Washington, DC: International Food Policy 
Research Institute, 2010): http://casemaps.ifpri.
info/files/climatechange/casemaps.html.

19  Ibid.

20  Marshall Burke, Solomon M. Hsiang, and 
Edward Miguel, “Global non-linear effect of 
temperature on economic production,” Nature 
(2015): http://www.nature.com/nature/journal/
v527/n7577/full/nature15725.html. 

21  2050 and 2100 under RCP8.5, SSP5 conditions, 
Burke, Hsiang, and Miguel, “Global non-linear 
effect of temperature on economic production;” see 
supplementary map for individual country impacts 
at http://web.stanford.edu/~mburke/climate/
map.php.

22  Ibid.

23  2050 compared to 2010 under pessimistic A1B 
conditions, Gerald C. Nelson et al, Food security, 
farming, and climate change to 2050 (Washington, 
DC: International Food Policy Research Institute, 
2010): https://www.ifpri.org/publication/food-
security-farming-and-climate-change-2050. 

24  2050 compared to 2010 under pessimistic 
CSI A1B conditions, “Net Trade – Commodity 
Aggregation – Cereal – Pessimistic CSI A1B (000 
mt),” Food Security CASE Maps (Washington, DC: 
International Food Policy Research Institute, 2010): 
http://casemaps.ifpri.info/files/climatechange/
casemaps.html.

25  2050 compared to 2010 under pessimistic 
CSI A1B conditions, “Kilocalories per capita per 
day – Pessimistic CSI A1B (Kilocalories available 
per person per day),” Food Security CASE Maps 
(Washington, DC: International Food Policy 
Research Institute, 2010): http://casemaps.ifpri.
info/files/climatechange/casemaps.html.

26  2050 compared to 2010 under pessimistic 
CSI A1B conditions, “Net Trade – Commodity 
Aggregation – Cereal – Pessimistic CSI A1B (000 
mt),” Food Security CASE, International Food Policy 

http://onlinelibrary.wiley.com/doi/10.1029/2010WR010269/abstract
http://onlinelibrary.wiley.com/doi/10.1029/2010WR010269/abstract
http://www.bloomberg.com/news/articles/2015-07-01/water-shortages-unite-iraq-islamic-state-against-turkey
http://www.bloomberg.com/news/articles/2015-07-01/water-shortages-unite-iraq-islamic-state-against-turkey
http://www.bloomberg.com/news/articles/2015-07-01/water-shortages-unite-iraq-islamic-state-against-turkey
http://www.int-res.com/abstracts/cr/v52/p175-191/
http://www.int-res.com/abstracts/cr/v52/p175-191/
http://casemaps.ifpri.info/files/climatechange/casemaps.html
http://casemaps.ifpri.info/files/climatechange/casemaps.html
http://www.nature.com/nature/journal/v527/n7577/full/nature15725.html
http://www.nature.com/nature/journal/v527/n7577/full/nature15725.html
http://web.stanford.edu/~mburke/climate/map.php
http://web.stanford.edu/~mburke/climate/map.php
https://www.ifpri.org/publication/food-security-farming-and-climate-change-2050
https://www.ifpri.org/publication/food-security-farming-and-climate-change-2050
http://casemaps.ifpri.info/files/climatechange/casemaps.html
http://casemaps.ifpri.info/files/climatechange/casemaps.html
http://casemaps.ifpri.info/files/climatechange/casemaps.html
http://casemaps.ifpri.info/files/climatechange/casemaps.html


RESOURCE SECURITY16

Research Institute. 

27  “Food Security, Living Conditions and Social 
Transfers in Iraq,” World Food Programme, 
November 2012: http://reliefweb.int/sites/
reliefweb.int/files/resources/Food%20
security,%20living%20conditions%20and%20
social%20transfers%20in%20Iraq.pdf; “Food 
Balance Sheets,” Food and Agriculture Organization 
of the United Nations Statistics Division; “Depth of 
the food deficit (kilocalories per person per day),” 
World Bank.

28  Manfred Wiebelt, Clemens Breisinger, Olivier 
Ecker, Perrihan Al-Riffai, Richard Robertson, 
and Rainer Thiele, “Compounding food and 
income insecurity in Yemen: Challenges from 
climate change,” Food Policy (2013): http://
www.sciencedirect.com/science/article/pii/
S0306919213001139. 

29  Murat Öztürk, Andy Hilton, and Joost Jongerden, 
“Migration as Movement and Multiplace Life: Some 
Recent Developments in Rural Living Structures in 
Turkey,” Population, Space, and Place (2013): http://
onlinelibrary.wiley.com/doi/10.1002/psp.1828/
abstract. 

30  Author’s calculations based on “Employment 
by economic activity (NACE Rev. 1) [15 years old 
and over]: Agriculture (%),” Turkish Statistical 
Institute, and Murat Somer, Kürt Meselesi̇ni̇ Yeni̇den 
Düşünmek (Istanbul, Turkey: Konda, 2010). 

31  “IRAQ: Drought Reduces 2008/09 Winter 
Grain Production,” United States Department 
of Agriculture Foreign Agricultural Service, 
May 9, 2008: http://www.pecad.fas.usda.gov/
highlights/2008/05/iraq_may2008.htm, Iraq Control 
of Terrain Map: October 30, 2015 (Washington, DC: 
Institute for the Study of War, 2015): http://www.
understandingwar.org/sites/default/files/OCT%20
2015%20Iraq%20Control%20of%20Terrain_2.png. 

32  “IRAQ: Drought Reduces 2008/09 Winter 
Grain Production,” United States Department of 
Agriculture Foreign Agricultural Service.

33  Clark Grat and Erika Wise, “Country-specific 
effects of climate variability on human migration,” 
Climatic Change (2016): http://link.springer.com/
article/10.1007/s10584-015-1592-y. 

34  Schleussner et al, “Armed-conflict risks 
enhanced by climate-related disasters in ethnically 
fractionalized countries.”

35  Marshall Burke, Solomon M. Hsiang, and Edward 
Miguel, “Climate and Conflict,” The National Bureau 
of Economic Research (2014): http://www.nber.org/
papers/w20598. 

36  Michael Werz and Max Hoffman, The United 
States, Turkey, and the Kurdish Regions: The 
Peace Process in Context (Washington, DC: 
Center for American Progress, 2014): https://
www.americanprogress.org/issues/security/
report/2014/07/31/94936/the-united-states-
turkey-and-the-kurdish-regions/.

37  Robert F. Worth, “Behind the Barricades of 
Turkey’s Hidden War,” The New York Times, May 
24, 2016: http://www.nytimes.com/2016/05/29/
magazine/behind-the-barricades-of-turkeys-
hidden-war.html.

38  Edward Wong, “Saddam charged with 
genocide of Kurds,” The New York Times, April 
5, 2006: http://www.nytimes.com/2006/04/05/
world/05iht-saddam.html?_r=0.

39  See Wiebelt et al, “Compounding food and 
income insecurity in Yemen” for an example of this 
type of study on Yemen.

40  For a summary of the legal issues associated 
with joint management of the rivers, see Adele 
J. Kirschner and Katrin Tiroch, “The Waters of 
the Euphrates and Tigris: An International Law 
Perspective,” in Max Planck Yearbook of United 
Nations Law, ed. Frauke Lachenmann, Tilmann J. 
Röder and Rüdiger Wolfrum (Heidelberg, Germany: 
Martin Nijhoff Publishers, 2012): http://www.mpil.
de/files/pdf4/mpunyb_07_Tiroch_16.pdf.

http://reliefweb.int/sites/reliefweb.int/files/resources/Food%20security,%20living%20conditions%20and%20social%20transfers%20in%20Iraq.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/Food%20security,%20living%20conditions%20and%20social%20transfers%20in%20Iraq.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/Food%20security,%20living%20conditions%20and%20social%20transfers%20in%20Iraq.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/Food%20security,%20living%20conditions%20and%20social%20transfers%20in%20Iraq.pdf
http://www.sciencedirect.com/science/article/pii/S0306919213001139
http://www.sciencedirect.com/science/article/pii/S0306919213001139
http://www.sciencedirect.com/science/article/pii/S0306919213001139
http://onlinelibrary.wiley.com/doi/10.1002/psp.1828/abstract
http://onlinelibrary.wiley.com/doi/10.1002/psp.1828/abstract
http://onlinelibrary.wiley.com/doi/10.1002/psp.1828/abstract
http://www.understandingwar.org/sites/default/files/OCT%202015%20Iraq%20Control%20of%20Terrain_2.png
http://www.understandingwar.org/sites/default/files/OCT%202015%20Iraq%20Control%20of%20Terrain_2.png
http://www.understandingwar.org/sites/default/files/OCT%202015%20Iraq%20Control%20of%20Terrain_2.png
http://link.springer.com/article/10.1007/s10584-015-1592-y
http://link.springer.com/article/10.1007/s10584-015-1592-y
http://www.nber.org/papers/w20598
http://www.nber.org/papers/w20598
https://www.americanprogress.org/issues/security/report/2014/07/31/94936/the-united-states-turkey-and-the-kurdish-regions/
https://www.americanprogress.org/issues/security/report/2014/07/31/94936/the-united-states-turkey-and-the-kurdish-regions/
https://www.americanprogress.org/issues/security/report/2014/07/31/94936/the-united-states-turkey-and-the-kurdish-regions/
https://www.americanprogress.org/issues/security/report/2014/07/31/94936/the-united-states-turkey-and-the-kurdish-regions/
http://www.nytimes.com/2016/05/29/magazine/behind-the-barricades-of-turkeys-hidden-war.html
http://www.nytimes.com/2016/05/29/magazine/behind-the-barricades-of-turkeys-hidden-war.html
http://www.nytimes.com/2016/05/29/magazine/behind-the-barricades-of-turkeys-hidden-war.html
http://www.nytimes.com/2006/04/05/world/05iht-saddam.html?_r=0
http://www.nytimes.com/2006/04/05/world/05iht-saddam.html?_r=0
http://www.mpil.de/files/pdf4/mpunyb_07_Tiroch_16.pdf
http://www.mpil.de/files/pdf4/mpunyb_07_Tiroch_16.pdf


RESOURCE SECURITY

This report carries a Creative Commons Attribution 4.0 International license, which 
permits re-use of New America content when proper attribution is provided. This 
means you are free to share and adapt New America’s work, or include our content 
in derivative works, under the following conditions:

•	 Attribution. You must give appropriate credit, provide a link to the license, and 
indicate if changes were made. You may do so in any reasonable manner, but 
not in any way that suggests the licensor endorses you or your use. 

For the full legal code of this Creative Commons license, please visit 
creativecommons.org. 

If you have any questions about citing or reusing New America content, please visit 
www.newamerica.org. 

All photos in this report are supplied by, and licensed to, shutterstock.com unless 
otherwise stated. Photos from federal government sources are used under section 
105 of the Copyright Act.

http://creativecommons.org
http://www.newamerica.org
http://shutterstock.com



