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1. Country overview

Iraq, officially the Republic of Iraq, is a country in Western Asia
bordered by Turkey, Syria, Jordan, Saudi Arabia, Kuwait and Iran. Irag
also has 58 kilometres (km) of coastline on the Persian Gulf. The
population of Iraq is 39.3 million people, with an average life
expectancy of 70.5 years (World Bank 2019). Its gross domestic
product (GDP) is 234 billion US dollars (World Bank 2020). Iraq is
ranked 126th on the Notre Dame Global Adaptation Initiative (ND-
GAIN) climate change readiness index (ND-GAIN 2020)

1.1 Climate

The southern part of Iraq has a desert climate, with the hottest
months being June-August. In these months, daytime temperatures
can reach well over 40°C during the day and drop just below 30°C at
night. What little rain that does fall in this region tends to come in the
cooler season, from December—March (International Research
Institute for Climate and Society (IRI) n.d.).

Rainfall is higher in the northernmost part of the country, where
summer temperatures are also less extreme (highs of 35°C).
However, in the winter, especially in January, temperatures hover
around freezing. This region sees rain throughout the year, with the
exception of June-September, which tends to be very dry (IRl n.d.).

Figure 1: Map of Irag.
Source: Britannica

Figure 2: Iraq's ND-GAIN
Ranking (ND-GAIN 2021).
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https://data.worldbank.org/indicator/SP.POP.TOTL?locations=IQ
https://data.worldbank.org/country/iraq?view=chart
http://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/Select_a_Point.html
http://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/Select_a_Point.html
http://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/Select_a_Point.html
https://www.britannica.com/place/Iraq/Baghdad
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1.2 Climate change

Historical climate
Temperature
Temperatures have risen in Iraq over the last century,

and the country is at least 0.7°C hotter, on average,
than it was 100 years ago (World Bank Group n.d.).

Extreme heat is becoming more frequent around the
country (Salman et al. 2017).

Extremely cold nights are decreasing in frequency

in Baghdad and in the north, with other areas of the
country not experiencing a significant change (Salman
etal.2017).

Precipitation

Rainfall has been highly variable over the last
100 vears, with different trends in different parts of
the country (IRl n.d.; World Bank Group n.d.).

Other

Dust storms are on the rise due to a combination

of climate change, land degradation and water
management practices. During the period 1951-1990
there were an average of 24 days per year with dust
storms inIrag. Today, they occur over 100 times per
year on average (United Nations Country Team in Iraq
2013; Sissakian et al. 2013).

Projected climate

Temperatures will continue to rise across the country

in the next 100 years. Depending on how much climate
change progresses, temperature could rise by 2-3°C on
average by the end of the century (World Bank Group n.d.).

Temperature extremes will also rise with climate change,
and the hottest day per year could be 4-8°C hotter than it
is today (World Bank Group n.d.).

Changes to rainfall in the future for Iraq are still uncertain,
with some models showing some wetter regions, and
other models showing drying (World Bank Group n.d.).

Dust storms are projected to increase furtherin the
future (UN Country Teamin Iraq 2013).
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https://climateknowledgeportal.worldbank.org/country/iraq
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://climateknowledgeportal.worldbank.org/country/iraq
https://climateknowledgeportal.worldbank.org/country/iraq
https://iridl.ldeo.columbia.edu/maproom/Global/Time_Scales/precipitation.html
https://climateknowledgeportal.worldbank.org/country/iraq
https://climateknowledgeportal.worldbank.org/country/iraq/climate-data-projections
https://reliefweb.int/report/iraq/sand-and-dust-storm-fact-sheet#:~:text=Iraq is considered one of,unique set of environmental challenges.&text=In Iraq%2C the Ministry of,300 dust%2Dstorms per year.
https://reliefweb.int/report/iraq/sand-and-dust-storm-fact-sheet#:~:text=Iraq is considered one of,unique set of environmental challenges.&text=In Iraq%2C the Ministry of,300 dust%2Dstorms per year.
https://www.scirp.org/journal/paperinformation.aspx?paperid=37734
https://www.scirp.org/journal/paperinformation.aspx?paperid=37734
https://www.scirp.org/journal/paperinformation.aspx?paperid=37734
https://reliefweb.int/report/iraq/sand-and-dust-storm-fact-sheet#:~:text=Iraq is considered one of,unique set of environmental challenges.&text=In Iraq%2C the Ministry of,300 dust%2Dstorms per year.
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2.Humanitarian sectors
and climate change

2.1 Water and habitat

Water

The impacts of climate change on water in Iraq is an increasingly important question raised by
academics, governments and international agencies. Expected impacts include water resource
depletion, both in quantity and quality, as well as water-related conflict. Indeed, the quantity and
quality of water in Iraq is of major humanitarian and political concern. The large Tigris and the
Euphrates rivers, which supply most of the country’s water (45.4 cubic kilometres (km?3) and

25.52 km®respectively) originate in Turkey, which means that Iraq is reliant on transboundary water
management upstream in the catchment (Issa et al. 2014). All the tributaries on the Euphrates
originate outside Iraq, while 60 per cent of Irag’s water on the Tigris comes from sources within
the country’s borders (Issa et al. 2014). Until recently, glacial melt from the mountains in both river
basins flowed mostly uninterrupted to Iraq, supporting a permanent and seasonal hydrological
system of smaller rivers and marshlands in the southern part of the country, which formed part of
the Fertile Crescent (Janabi 2013). In modern times, however, the depletion of the water from both
rivers, due to increases in demand and climate change, is a fundamental issue.

First, increased demand for water in Turkey, as well as resource pressure along the catchments
in Syria and Iran, is putting an increasingly critical strain on Irag. The lack of any water treaty or
agreement in the region, notably due to decades of conflict and instability, makes Irag particularly
vulnerable in this hydrological interdependence and without any recourse to achieve security
(United States Agency for International Development (USAID) 2017). This situation is becoming
increasingly worrisome as both the Tigris and the Euphrates are experiencing drying, with a
recent UN report projecting that they are expected to be dry in the next 20 years, by 2040 (USAID
2017; Al-Ansari, 2013).

In 2020, it is estimated that Irag will experience a significant water shortage with estimated
water demand (at 72.07 km?®/year) projected to now exceed water supply (63.46 kmd/year) (Issa.
etal. 2014). This trend in increased demand has mainly been led by agriculture, which takes

up 90 per cent of the country’s consumption. A water withdrawal rate at almost double the
world average has notably been linked to a mismanagement of the resource, through a lack of
adequate infrastructure and planning (USAID 2017). Decreases in water supply (and, in some
cases, demand) are linked to a range of climate trends, such as increases in evaporative losses
and the frequency and severity of droughts. The worst droughts recorded since the 1940s
occurred in 2007 and 2009, caused by precipitation below 70 per cent of the annual average
(USAID 2017; NASA 2009). Droughts have been occurring at increasing intensity — the impacts of
this phenomenon notably seen in 2018 (Faraj 2018). There are clear trends towards significantly
reduced precipitation and increased temperatures.
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https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
http://iraqieconomists.net/en/2013/04/05/climate-change-impact-on-iraqi-water-and-agriculture-sectors/
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://file.scirp.org/Html/6-8101946_35541.htm
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://earthobservatory.nasa.gov/images/38914/drought-in-iraq
https://phys.org/news/2018-04-southern-iraq-drought-tightens.html
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Accompanying this issue of water depletion comes an issue of water quality — droughts and
flooding have a negative impact on the potability of water for human consumption, as increased
erosion and runoff change the chemical compositions of the already stressed resource, and can
make it unfit for human consumption. Saline intrusion into groundwater, for instance, can make
water unusable (Janabi 2013; USAID 2017). One-third of the country’s population is estimated not
to have access to safe water. However, it is also important to note that potable water does reach
100 per cent of urban settlements in the country, but only 54 per cent of rural areas (Al-Ansari 2013).
The port city of Basra, on the Euphrates, is known as a place of particularly grave public health
concerns, such as large outbreaks of cholera and gastrointestinal illness caused by the lack of
potable water (World Health Organization, Eastern Mediterranean Regional Office (EMRO) 2018;
Aboulenein and Levinson 2020). For instance, in 2018, over 118,000 cases of water-related illnesses
were recorded by health authorities (Human Rights Watch (HRW) 2019). Following this, HRW

drew a causal link between decreased water levels in the rivers and canals that supply the city, the
waterborne illnesses and civil unrest in the city in August of 2019 (HRW 2019).

Power and electricity

Decades of conflict and instability have left the country with little reliable electricity supply and
grid connection, which constantly threatens the power supply and infrastructure in the country.
Additionally, climate change and economic trends are putting increased pressure on what is
currently in place. Indeed, the country’s main energy source is petroleum, which is a particularly
valuable export that represented a revenue of 80,027 million US dollars in 2019 (Organization of
the Petroleum Exporting Countries (OPEC) 2019). The Iragi portion of Kurdistan notably holds a
third of the country’s oil reserves and has been a site of much tension in the past few years

(The New York Times 2018). This reliance on fossil fuels makes the country, and the region at
large, vulnerable to fluctuations in oil prices and global market trends, which can lead to stranded
assets' in a global context where reliance on fossil fuel is declining.

The country’s next largest source of energy comes from its seven hydroelectric power stations
that supply 9.22 per cent of the country’s electricity (Pilesjo and Al-Juboori 2016). However,

with the climatic changes described above, declines in river water levels are decreasing this
potential. Irag’s largest dam, the Mosul Dam, has an installed capacity of 750 megawatts (MW),
but projections show that climate change will decrease its generation power by 5-10 per cent
by 2050 (Pilesjo and Al-Juboori 2016; USAID 2017). By the opposite token, increased severe
precipitation events and flash flooding also threaten the country’s energy infrastructure,
particularly in the southern region of the country where the collapse of levees along the Tigris
occurs regularly (Food and Agriculture Organization of the United Nations (FAQ) 2016).

1 Stranded assets are defined as resources or infrastructure that once were valuable but are no longer, often due
to external factors such as changes in technology, habits, acceptability etc. These assets are understood to be
at the end of their economic life, no longer valuable enough to meet the owner’s rate of return. Currently, the
term is often used to refer to fossil fuel assets that have not yet been extracted and have lost their investment
value notably due to the energy transition.
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http://iraqieconomists.net/en/2013/04/05/climate-change-impact-on-iraqi-water-and-agriculture-sectors/
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://file.scirp.org/Html/6-8101946_35541.htm#ref16
http://www.emro.who.int/irq/iraq-news/ministry-of-health-intensifies-response-to-gastroenteritis-outbreak-amid-water-crisis-in-basra.html
http://www.emro.who.int/irq/iraq-news/ministry-of-health-intensifies-response-to-gastroenteritis-outbreak-amid-water-crisis-in-basra.html
http://www.emro.who.int/irq/iraq-news/ministry-of-health-intensifies-response-to-gastroenteritis-outbreak-amid-water-crisis-in-basra.html
https://www.reuters.com/investigates/special-report/iraq-health/
https://www.hrw.org/report/2019/07/22/basra-thirsty/iraqs-failure-manage-water-crisis
https://www.hrw.org/report/2019/07/22/basra-thirsty/iraqs-failure-manage-water-crisis
https://www.opec.org/opec_web/en/about_us/164.htm
https://www.opec.org/opec_web/en/about_us/164.htm
https://www.nytimes.com/2018/10/08/business/update-kurdistan-and-the-battle-over-oil.html
http://article.sciencepublishinggroup.com/html/10.11648.j.ijepe.s.2016050201.12.html#paper-content-5
http://article.sciencepublishinggroup.com/html/10.11648.j.ijepe.s.2016050201.12.html#paper-content-5
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
http://www.fao.org/aquastat/en/countries-and-basins/country-profiles/country/IRQ
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Infrastructure

Two-thirds of Irag’s population lives in cities of which the capital, Baghdad, is the largest — the
ancient city now has an estimated population over 7 million people (World Population Review
2020). Baghdad experiences severe flooding — often flash floods — due to extreme precipitation
events and inadequate drainage infrastructure (Reliefweb 2015). In the 1950s, large flood
prevention schemes were built but they are falling into disrepair, caused by limited public finances
as well as the Gulf War (1990-1991) and Irag War (2003-2011), and are no longer adapted to the
increasing height of floodwater as experienced in recent years (Britannica n.d.).

2.2 Economic Security

The economy of Irag is mainly led by oil production. A founding member of OPEC, it holds

12 per cent of the world’s known crude oil reserves and exports over 4 million barrels of oil per
day, making it the world’s third-largest exporter (World Bank Group 2018; OPEC 2019). Other
exports include natural gas, phosphates and sulphur (OPEC 2019).

Importantly, Irag’s position in the Fertile Crescent has meant that it has a longstanding tradition
of agriculture and irrigation, particularly in the region between the Tigris and Euphrates (Adamo
et al. 2018). Agriculture accounts for approximately 5 per cent of the country’s GDP and supports
a quarter of livelihoods (USAID 2017). Main crops include wheat and barley, along with cash
crops such as dates and livestock (USAID 2017). Most of the agricultural production occurs in
small-scale farms. In the northern part of the country, these are generally rainfed; in fact, rainfed
agriculture techniques are responsible for one-third of the country’s cereal production (FAO
2008). In the rest of the country, the agricultural lands must be irrigated (USAID 2017; FAO 2008).
Like in most countries in the region, climate change is acutely felt in Iraq’s agricultural sector.
Patterns include visible and prolonged loss of arable land and declines in agricultural productivity
(USAID 2017; Adamo et al. 2018; Ewaid et al. 2019). In particular, many crops in Irag (wheat, for
example) are highly coupled with the climate, dependent on certain parameters of precipitation
and temperatures and may become less suitable with climate change (Zampieri et al. 2020).

Dealing with water scarcity requires a complex combination of management techniques and
agricultural strategies including more efficient irrigation, land conservation, equity in distribution,
and cyclical treatment of wastewater (FAO 2018). Salinization and increased erosion of
agricultural land are also an issue (Al-Dabbas 2013; Dhehibi et al. 2015), and desertification

has been calculated to now threaten 92 per cent of the country’s arable land (USAID 2017).
Droughts have decimating impacts on the country’s agricultural seasons — notably, a drought in
2008 and 2009 affected more than 50 per cent of the northern arable lands. It is estimated that
droughts have already reduced agricultural production by an average of 30 per cent (World Food
Programme (WFP) 2019). Agricultural land and production is additionally destroyed through the
compound impacts of erosion and flooding (Global Agriculture Monitoring 2019; Sleet 2020).

Finally, climate change also has an impact on animal health, notably causing increases in vector-
borne diseases and parasites in livestock; for instance, bluetongue disease and Rift Valley fever.
This is of particular concern in Irag and the region at large as highlighted by a 2012 report by the
FAO (van de Steeg and Tibbo 2012). In the region, climate change is altering the geographical
range of these diseases, allowing their propagation notably through decreased water resources
and higher temperatures as well as decreased amounts of available fodder (van de Steeg and
Tibbo 2012; Kebede et al. 2018).
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https://link.springer.com/article/10.1007/s10113-020-01622-9
https://link.springer.com/article/10.1007/s10113-020-01622-9
https://link.springer.com/article/10.1007/s10113-020-01622-9
http://www.fao.org/fao-stories/article/en/c/1150870/
https://www.researchgate.net/publication/320857475_Managing_Salinity_in_Iraq'sAgriculture
https://www.icarda.org/publications/2113/impacts-soil-salinity-productivity-al-musayyeb-small-farms-iraq-examination
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http://www.fao.org/3/a-i2714e.pdf
http://www.fao.org/3/a-i2714e.pdf
http://www.fao.org/3/a-i2714e.pdf
https://www.researchgate.net/publication/325057248_Review_on_Impact_of_Climate_Change_on_Animal_Production_and_Expansion_of_Animal_Diseases
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https://www.researchgate.net/publication/325057248_Review_on_Impact_of_Climate_Change_on_Animal_Production_and_Expansion_of_Animal_Diseases
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All these trends are causing large social and economic impacts which include significant rural to
urban migration due to crop failure and economic losses, a reduction of the agricultural sector’s
input to the country’s GDP, and, as will be seen below, links to political instability and conflict.
Food insecurity is of major concern. In 2016, the WFP’s extensive study of food security in the
country calculated that more than half (53.2 per cent) of Irag’s permanent population is vulnerable
to food insecurity; this proportion jumps to 65.5 per cent for those people considered internally
displaced (IDP). The proportion of the population that can be considered currently food insecure
is 2.1 per cent — food insecurity is more pronounced in rural regions than in cities (WEP 2016).
Importantly, rural households spend as much as 37 per cent of their income on food (WFEP 2016).

2.3 Health

It is well documented that climate change has a significant impact on individual and community
health. In Irag, all of these climate impacts on health are occurring on the backdrop of an already
overwhelmed healthcare system (USAID 2017).With reductions in water quantity and quality,
waterborne diseases are also increasing in incidence. For instance, an outbreak of cholera

in 2015 brought over 2,800 confirmed cases, which led to a large vaccination programme by

the Iragi government, supported by UNICEF and the World Health Organization (WHO 2015).
Research has shown that the frequency of these outbreaks is increasing (Hussain and Lafta
2019). Other health impacts of environmental changes include the increased incidence of
respiratory diseases due to frequent sand- and dust-storms that come with desertification, which
is projected to increase (Trigo et al. 2010). Heatwaves are of particular concern. In the summer

of 2020, record temperatures were reported from Baghdad at 51.8°C on 28 July (Cappucci and
Salim 2020; O’Neill 2020). The health implications of heatwaves are particularly dangerous for
those with pre-existing conditions such as heart disease and diabetes, with disabilities, and
people above 65 years of age. In the case of extreme heat, warnings, along with adaptation and
response measures, are key. However, reports have highlighted that Irag’s electricity crisis leaves
many households without power for most of the day, limiting access to power fridges, fans or air
conditioners - which are lifelines in such temperatures (Cappucci and Salim 2020). Protests about
the grid failures and electricity shortages, and the lack of basic services during the heatwave saw
two protesters shot this summer (Al Jazeera 2020).

Finally, a range of health impacts related to hydrometeorological hazards, such as storms, are
also significant and include displacement, injury and mortality. While recent general statistics
may be difficult to find, anecdotal evidence illustrates the devastating impacts. For instance, a
severe flood in 2006 affected over 60,000 people (USAID 2017), and a flash flood in November
2018 is reported to have displaced thousands and killed at least 21 people (FloodList 2018).
Flooding is projected to increase in the region in frequency and intensity, as well as in
unpredictability; making these impacts more likely and more significant in the near future (Amiri
and Eslamian 2010).
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2.4 Protection

The region is under a significant burden of conflict — most of the research read for this report

has mentioned it in some form. This cascade of impacts has deep roots in environmental and
climate-related dimensions. For instance, visible links between water scarcity, agricultural,
drought, migration and conflict are well-documented (for example, see Detges et al. 2017).

A significant proportion of the population is listed as living in poverty: 22.5 per cent (Central
Intelligence Agency (CIA) n.d.) and this number is soaring — notably, the effect of climate change
on decreased agricultural productivity and fluctuations in oil prices are significant drivers of

this trend (USAID 2017). Widespread conflict has displaced 3.3 million Iragis since 2014 with
approximately 6.7 million needing humanitarian assistance. As of 2019, 2.2 million people remain
displaced, 71 per cent of these in the Kurdistan region (United Nations High Commissioner for
Refugees (UNHCR) n.d.). There are also 300,000 refugees from Syria and neighbouring countries
who have similarly escaped conflict.

These populations face additional risks related to the changing climate and its impacts on the
range of topics described above; notably, internally displaced communities are more likely to be
food insecure and more vulnerable to disease outbreaks, as a result of living conditions within
IDP camps (UNHCR 2021). Climate change may additionally be exacerbating the known drivers
of conflict, and its impacts are also taken advantage of for conflict purposes — for instance, it has
been highlighted that Al-Shabaab and ‘Islamic State’ are recruiting largely in agropastoral regions
where the pressure of climatic and environmental changes is making livelihoods very difficult to
sustain. These communities will be particularly vulnerable to recruitment by state and non-state
armed groups as it is often presented as the only viable economic choice (Schwarzstein 2017).

Around the world, prisoners frequently have heightened vulnerability to natural disasters due to:
spatial marginalization resulting from prison locations on hazard-prone land and/or isolation from
emergency evacuation services; limited to no connections to social networks, which are crucial
aspects to hazard resilience; and political marginalization, including lack of policies and services
to prevent disaster impacts on imprisoned populations (Gaillard and Navizet 2012). While specific
information is not available for Irag, these vulnerabilities, coupled with more frequent and intense
disasters due to climate change may leave prison populations particularly vulnerable to climate-
related hazards such as extreme heat, extreme cold and floods.
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2.5 Policy

Irag has signed but has not ratified the 2015 Paris Agreement. It submitted its first nationally
determined contributions (NDC) in November 2015 (Apparicio and Sauer 2020). It notably
proposes a 6 per cent reduction in per capita greenhouse gas emissions in 2010-2030
(University of Melbourne 2017). In 2013, the National Environmental Strategy and Action Plan for
Irag was published, which identifies the major areas of concern and priority for the country such
as improving air, water and soil quality, ecosystem protection, and minimizing pollution (United
Nations Environment Programme (UNEP) n.d.). It also set the groundwork for the development of
legislative processes and institutional frameworks (UNEP n.d.). Adaptation also was an important
focus of the country’s NDC, with adaptation outcomes set as increased resilience, food and water
security, and sustainable development among others (Nature-based Solutions Policy Platform
n.d.). If climate change adaptation has been highlighted by the government as a national priority,
political and practical challenges in planning and implementing such policies are wide-reaching.
Indeed, political instability and uncertainty are important barriers to climate change adaptation
and impact mitigation (USAID 2017).

with support from the ICRC


https://www.climatechangenews.com/2020/08/13/countries-yet-ratify-paris-agreement/
http://climatecollege.unimelb.edu.au/files/site1/factsheets/Iraq_INDCFactsheet_UoM-PRIMAP_GWPAR4.pdf
https://www.unenvironment.org/resources/report/national-environmental-strategy-and-action-plan-2013-2017-iraq
https://www.unenvironment.org/resources/report/national-environmental-strategy-and-action-plan-2013-2017-iraq
https://www.unenvironment.org/resources/report/national-environmental-strategy-and-action-plan-2013-2017-iraq
http://www.nbspolicyplatform.org/countries/iraq/pdf/
http://www.nbspolicyplatform.org/countries/iraq/pdf/
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf

Climate
+C ‘ Centre

raq

g References

Aboulenein, A. and Levinson, R. ‘The medical crisis that's aggravating Irag’s unrest’ in Reuters Investigates, 2 March 2020.
https://www.reuters.com/investigates/special-report/irag-health

Adamo, N., Al-Ansari, N., Sissakian, V.K. and Laue, J. ‘The future of the Tigris and Euphrates water resources in view of
climate change’ in Journal of Earth Sciences and Geotechnical Engineering, Vol. 8(3), pp. 59-74, 2018. https://www.
diva-portal.org/smash/record.jsf?pid=diva2%3A1199706&dswid =940

Adamo, N., Al-Ansari, N, Sissakian V.K. and Knutsson, S. ‘Climate Change: Consequences on Irag’s environment’ in
Journal of Earth Sciences and Geotechnical Engineering, Vol. 8(3), pp. 43-58, 2018. https://www.diva-portal.org
smash/record.jsf?pid=diva2%3A1199705&dswid=-4233

— Al-Ansari, N.A. ‘Management of water resources in Irag: Perspectives and prognoses’ in Engineering,
Vol. 5(8), Article ID:35541, 2013. https://file.scirp.org/Html/6-8101946 _35541.htm

Al-Dabbas, M.A. ‘Managing salinity in Irag’s agriculture: Current state, causes, and impact’ in Irag Salinity Assessment,
Report 1: Situation analysis, 2013. hitps://www.researchgate.net/publication/320857475_Managing_Salinity in_
Irag’sAgriculture

Al Jazeera. In Pictures: More protests in Iraq as anger over services grows, 28 July 2020. https://www.aljazeera.com/
gallery/2020/7/28/in-pictures-more-protests-in-irag-as-anger-over-services-grows

Amira, M., and Eslamian, S., ‘Investigation of Climate Change in Iran’, in Journal of Environmental Science and Technology,
Vol. 3(4), pp:208-216, 2010. https://www.researchgate.net/profile/Saeid-Eslamian/publication/44244460 _Investigation_

of Climate Change _in_Iran/links/53d88a480cf2a19eee834{66/Investigation-of-Climate-Change-in-Iran.pdf

Apparicio, S. and Sauer, N. ‘Which countries have not ratified the Paris climate agreement?’ in Climate Change News, 13
August 2020. https://www.climatechangenews.com/2020/08/13/countries-yet-ratify-paris-agreement

Britannica. Baghdad, n.d. https://www.britannica.com/place/Irag/Baghdad

Central Intelligence Agency (CIA), World Factbook. Field listing: population below poverty line, n.d. https://www.cia.gov/
the-world-factbook/countries/irag/

Detges, A., Pohl, B., Schaller, S. ‘Editor’s Pick: 10 Violent Water Conflicts’, in Climate Diplomacy, 2017. https://climate-
diplomacy.org/magazine/conflict/editors-pick-10-violent-water-conflicts

Dhehibi, B., Telleria, R., Aw-Hassan, A., Mohammed, S., Ziadat, F., Wu, W., ‘Impacts of Soil Salinity on the Productivity of
Al-Musayyeb Small Farms in Irag: An Examination of Technical, Economic and Allocative Efficiency.’, in Agricultural
Economic Review, Vol. 16 (2), pp: 42-55, 2015. https://www.icarda.org/publications/2113/impacts-soil-salinity-
productivity-al-musayyeb-small-farms-irag-examination

Encyclopeedia Britannica, Inc., ‘Syria’ Photo n.d. https://www.britannica.com/place/Irag

Ewaid, S.H., Ali Abed, S. and Al-Ansari, N. ‘Crop water requirements and irrigation schedules for some major crops in
southern Iraq’ in Water, Vol. 11(4), pp. 756, 2019. https://www.mdpi.com/2073-4441/11/4/756

Faraj, S. 'In southern Irag, drought tightens its grip’ in Phys.org, 2018. https://phys.org/news/2018-04-southern-irag-
drought-tightens.html

FloodList. ‘Iraq — Flash floods leave thousands displaced and 21 dead’ in Asia, News, 3 December 2018. http://floodlist.
com/asia/irag-floods-november-2018

Food and Agriculture Organization of the United Nations (FAQ) Irrigation in the Middle East region in figures, 2008. http://
www.fao.0rg/3/i0936e/i0936e00.htm

FAO. van de Steeg, J and Tibbo, M. Livestock and climate change in the Near East region: Measures to adapt to and
mitigate climate change, 2012. http://www.fao.org/3/a-i2714e.pdf

FAQ. Iraq: Water resources, 2016. http://www.fao.org/aquastat/en/countries-and-basins/country-profiles/country/IRQ

with support from the ICRC



https://www.reuters.com/investigates/special-report/iraq-health/
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1199706&dswid=940
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1199706&dswid=940
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1199705&dswid=-4233
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1199705&dswid=-4233
https://file.scirp.org/Html/6-8101946_35541.htm
https://www.researchgate.net/publication/320857475_Managing_Salinity_in_Iraq'sAgriculture
https://www.researchgate.net/publication/320857475_Managing_Salinity_in_Iraq'sAgriculture
https://www.aljazeera.com/gallery/2020/7/28/in-pictures-more-protests-in-iraq-as-anger-over-services-grows/
https://www.aljazeera.com/gallery/2020/7/28/in-pictures-more-protests-in-iraq-as-anger-over-services-grows/
https://www.researchgate.net/profile/Saeid-Eslamian/publication/44244460_Investigation_of_Climate_Change_in_Iran/links/53d88a480cf2a19eee834f66/Investigation-of-Climate-Change-in-Iran.pdf
https://www.researchgate.net/profile/Saeid-Eslamian/publication/44244460_Investigation_of_Climate_Change_in_Iran/links/53d88a480cf2a19eee834f66/Investigation-of-Climate-Change-in-Iran.pdf
https://www.climatechangenews.com/2020/08/13/countries-yet-ratify-paris-agreement/
https://www.britannica.com/place/Iraq/Baghdad
https://climate-diplomacy.org/magazine/conflict/editors-pick-10-violent-water-conflicts
https://climate-diplomacy.org/magazine/conflict/editors-pick-10-violent-water-conflicts
https://www.britannica.com/place/Iraq
https://www.mdpi.com/2073-4441/11/4/756
https://phys.org/news/2018-04-southern-iraq-drought-tightens.html
https://phys.org/news/2018-04-southern-iraq-drought-tightens.html
http://floodlist.com/asia/iraq-floods-november-2018
http://floodlist.com/asia/iraq-floods-november-2018
http://www.fao.org/3/i0936e/i0936e00.htm
http://www.fao.org/3/i0936e/i0936e00.htm
http://www.fao.org/3/a-i2714e.pdf
http://www.fao.org/aquastat/en/countries-and-basins/country-profiles/country/IRQ

Climate
+C ‘ Centre

Iraq

10

FAO. ‘Solutions to water challenges in the Middle East and North Africa region’ in FAO Stories, 2018. http://www.fao.org/
fao-stories/article/en/c/1150870

Future Directions International, Sleet, P. ‘Iragi food security at risk in a year of mounting disasters’ in Global Food and
Water Crisis, 2020. https://www.futuredirections.org.au/publication/iraqi-food-security-at-risk-in-a-year-of-mounting-
disasters/

Gaillard, J.C. and Navizet, F. ‘Prisons, prisoners and disaster’ in International Journal of Disaster Risk Reduction, Vol. 1(1),
pp. 33-43, 2012. https://www.sciencedirect.com/science/article/abs/pii/S2212420912000039#

Global Agricultural Monitoring. ‘Special Update: Flood impacts in Iran and Iraq’, in Crop Monitoring, 2019. https://
cropmonitor.org/documents/SPECIAL/reports/Special_Report 20190401 Iran_lraq.pdf

Human Rights Watch (HRW). Basra is thirsty: Iraq’s failure to manage the water crisis, 2019. https://www.hrw.org/
report/2019/07/22/basra-thirsty/irags-failure-manage-water-crisis

Hussain, A., and Lafta, R., ‘Trend of Cholera in Iraq in the time of unrest’, in Mustansiriya Medical Journal, Vol. 18(1), 2019.
https://www.mmjonweb.org/article.asp?issn=2070-1128:year=2019;volume=18:issue=1;spage=1:epage=4;aulast
=Hussain

International Institute for Climate and Society (IRI). Select a point climatology, n.d. http://iridl.Ideo.columbia.edu/maproom
Global/Climatologies/Select_a_Point.html

IRI. Precipitation time scales, n.d. https://iridl.Ideo.columbia.edu/maproom/Global/Time_Scales/precipitation.html

Issa, I.E., Al-Ansari, N, Sherway, G. and Knutsson, S. ‘Expected future of water resources within
Tigris—Euphrates rivers basin, Iraq’ in Journal of Water Resource and Protection, Vol. 6(5), 2014. https://www.scirp.org/
journal/paperinformation.aspx?paperid=45022

Janabi, H. ‘Climate change impact on Iragi water and agriculture sectors’ in Iraqi Economists Network, 2013. http://
iragieconomists.net/en/2013/04/05/climate-change-impact-on-iragi-water-and-agriculture-sectors

Kebede, A., Tamiru, Y. and Haile, G. ‘Review on impact of climate change on animal production and expansion of animal
diseases’ in Scholars Journal of Agriculture and Veterinary Sciences, Vol. 5(4), pp. 205-215, 2018. https://www.
researchgate.net/publication/3256057248 Review on_Impact of Climate Change _on_Animal Production _and
Expansion_of Animal Diseases

Nature-based Solutions Policy Platform. IRAQ NDC FACTSHEET, n.d. https://www.nbspolicyplatform.org/countries/irag/pdf

NASA, Earth Observatory. Drought in Irag, 2009. https://earthobservatory.nasa.gov/images/38914/drought-in-irag

New York Post, O’'Neil, N. “Temperatures in Irag hit 126 degrees in record heatwave’ in News, 7 August 2020. https://
nypost.com/2020/08/07/temperatures-in-irag-hit-126-degrees-in-record-heatwave,

Notre Dame Global Adaptation Initiative (ND-GAIN). Country index: Rankings, 2020. https://gain.nd.edu/our-work/country-
index/rankings/

Organization of the Petroleum Exporting Countries (OPEC). Iraq facts and figures, 2019. https://www.opec.org/opec_web
en/about_us/164.htm

OPEC. OPEC share of the world’s crude oil reserves, 2018, 2019. https://www.opec.org/opec_web/en/data_graphs/330.htm

Pilesjo, P and Al-Juboori, S. ‘Modelling the effects of climate change on hydroelectric power in Dokan, Iraq’ in
International Journal of Energy and Power Engineering, Vol. 5(2), pp. 7-12, 2016. http://article.sciencepublishinggroup.
com/html/10.11648 }.ijepe.s.2016050201.12.html#paper-content-5

Reliefweb, United Nations Office for the Coordination of Humanitarian Affairs. Iraq: Floods — Oct 2015. https://reliefweb.int/
disaster/fl-2015-000153-irg

Salman, S.A., Shahid, S., Ismail, T,, Chung, E.-S. and Al-Abadi, A.M. ‘Long-term trends in daily temperature extremes
in Iraq’ in Atmospheric Research, Vol. 198, pp. 97-107, 2017. https://www.sciencedirect.com/science/article/pii
S0169809517303678

Schwartzstein, P ‘Climate change and water woes drove ISIS recruiting in Irag’ in National Geographic, 14 November
2017. https://www.nationalgeographic.com/news/2017/11/climate-change-drought-drove-isis-terrorist-recruiting-irag,

with support from the ICRC


http://www.fao.org/fao-stories/article/en/c/1150870/
http://www.fao.org/fao-stories/article/en/c/1150870/
https://www.futuredirections.org.au/publication/iraqi-food-security-at-risk-in-a-year-of-mounting-disasters/
https://www.futuredirections.org.au/publication/iraqi-food-security-at-risk-in-a-year-of-mounting-disasters/
https://www.sciencedirect.com/science/article/abs/pii/S2212420912000039
https://cropmonitor.org/documents/SPECIAL/reports/Special_Report_20190401_Iran_Iraq.pdf
https://cropmonitor.org/documents/SPECIAL/reports/Special_Report_20190401_Iran_Iraq.pdf
https://www.hrw.org/report/2019/07/22/basra-thirsty/iraqs-failure-manage-water-crisis
https://www.hrw.org/report/2019/07/22/basra-thirsty/iraqs-failure-manage-water-crisis
https://www.mmjonweb.org/article.asp?issn=2070-1128;year=2019;volume=18;issue=1;spage=1;epage=4;aulast=Hussain
https://www.mmjonweb.org/article.asp?issn=2070-1128;year=2019;volume=18;issue=1;spage=1;epage=4;aulast=Hussain
http://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/Select_a_Point.html
http://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/Select_a_Point.html
https://iridl.ldeo.columbia.edu/maproom/Global/Time_Scales/precipitation.html
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
https://www.scirp.org/journal/paperinformation.aspx?paperid=45022
http://iraqieconomists.net/en/2013/04/05/climate-change-impact-on-iraqi-water-and-agriculture-sectors/
http://iraqieconomists.net/en/2013/04/05/climate-change-impact-on-iraqi-water-and-agriculture-sectors/
https://www.researchgate.net/publication/325057248_Review_on_Impact_of_Climate_Change_on_Animal_Production_and_Expansion_of_Animal_Diseases
https://www.researchgate.net/publication/325057248_Review_on_Impact_of_Climate_Change_on_Animal_Production_and_Expansion_of_Animal_Diseases
https://www.researchgate.net/publication/325057248_Review_on_Impact_of_Climate_Change_on_Animal_Production_and_Expansion_of_Animal_Diseases
https://www.nbspolicyplatform.org/countries/iraq/pdf/
https://earthobservatory.nasa.gov/images/38914/drought-in-iraq
https://gain.nd.edu/our-work/country-index/rankings/
https://gain.nd.edu/our-work/country-index/rankings/
https://www.opec.org/opec_web/en/about_us/164.htm
https://www.opec.org/opec_web/en/about_us/164.htm
https://www.opec.org/opec_web/en/data_graphs/330.htm
http://article.sciencepublishinggroup.com/html/10.11648.j.ijepe.s.2016050201.12.html#paper-content-5
http://article.sciencepublishinggroup.com/html/10.11648.j.ijepe.s.2016050201.12.html#paper-content-5
https://reliefweb.int/disaster/fl-2015-000153-irq
https://reliefweb.int/disaster/fl-2015-000153-irq
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://www.sciencedirect.com/science/article/pii/S0169809517303678
https://www.nationalgeographic.com/news/2017/11/climate-change-drought-drove-isis-terrorist-recruiting-iraq/

Climate
+C ‘ Centre
Sissakian, VK., Al-Ansari, N. and Knutsson, S. ‘Sand and dust storm events in Iraq’ in Natural Science, Vol. 5(10), 2013.
https://www.scirp.org/journal/paperinformation.aspx?paperid=37734

Iraq

The New York Times. ‘Update: Kurdistan and the battle over oil’ in Business, 8 October 2018. https://www.nytimes.
com/2018/10/08/business/update-kurdistan-and-the-battle-over-oil.html

The Washington Post, Cappucci, M. and Salim, M. ‘Baghdad soars to 125 blistering degrees, its highest temperature on
record’, in News, 29 July 2020. https://www.washingtonpost.com/weather/2020/07/29/baghdad-irag-heat-record

Trigo, R. M., Gouveia, C. M., Barriopedro, D., ‘The intense 2007-2009 drought in the Fertile Crescent: Impacts and
associated atmospheric circulation.’, in Agricultural and Forest Meteorology, Vol. 150(9), pp: 1245-1257, 2010. https://
www.sciencedirect.com/science/article/abs/pii/S0168192310001334

United Nations Country Team in Iraq. Sand and dust storm fact sheet, 2013. https://reliefweb.int/report/irag/sand-and-
dust-storm-fact-sheet#: ~:text=Iraq%20is%20considered%200ne%200f,unique%20set%200f%20environmental %20
— challenges.&text=In%20Iraq%2C%20the %20Ministry%200f,300%20dust%2Dstorms%20per%20year.

United Nations Environment Programme (UNEP). The National Environmental Strategy and Action Plan (2013-2017) for
Irag, n.d. https://www.unenvironment.org/resources/report/national-environmental-strategy-and-action-plan-2013-

2017-iraq

United Nations High Commissioner for Refugees (UNHCR). Iraq refugee crisis, n.d. https://www.unrefugees.org
emergencies/iraq/#:~:text=About%20the%20Crisis%20in%20lrag&text=As

UNHCR. Displaced on the frontlines of the climate emergency, 2021. https://storymaps.arcgis.com/
stories/065d18218b654c798ae9{360a626d903

United States Agency for International Development (USAID). Climate change risk profile: Iraq — factsheet, 2017. https://
www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS _Climate%20Risk%20Profile_Irag_FINAL.

pdf

University of Melbourne, Climate Energy College. Iraq: INDC factsheet, 2017. http://climatecollege.unimelb.edu.au/files
site1/factsheets/Iraq_INDCFactsheet UoM-PRIMAP_GWPAR4.pdf

World Bank. Countries and economies, 2020. https://data.worldbank.org/country/iraq?view=chart

World Bank. Population, total, 2019. https://data.worldbank.org/indicator/SPPOPTOTL?locations=1Q

World Bank Group, Climate Change Knowledge Portal. Irag: Country context, n.d. https://climateknowledgeportal.
worldbank.org/country/irag

World Bank Group. fraq economic monitor: From war to reconstruction and economic recovery (with a special focus on
energy subsidy reform), 2018. http://documentsi.worldbank.org/curated/en/771451524124058858/pdf/125406-WP-
PUBLIC-P163016-Irag-Economic-Monitor-text-Spring-2018-4-18-18web. pdf

World Food Programme (WFP). Iraq: Comprehensive food security and vulnerability analysis, 2016. https://docs.wip.org
api/documents/WFP-0000023781/download/?_ga=2.22580859.1509323106.1599140184-915310783.1599140184

WEFP Irag socio-economic atlas, 2019. https://www.wfp.org/publications/2019-irag-socio-economic-atlas

World Health Organization (WHO). Cholera — Iraq: Disease outbreak news, 2015. https://www.who.int/csr/don/26-
november-2015-irag-cholera/en

World Health Organization, Eastern Mediterranean Regional Office (EMRO). Iraq: WHO and the Ministry of Health intensify
response to gastroenteritis outbreak amid water crisis in Basra, 2018. http://www.emro.who.int/irg/irag-news/ministry-
of-health-intensifies-response-to-gastroenteritis-outbreak-amid-water-crisis-in-basra.html

World Population Review. Baghdad population — 2020. https://worldpopulationreview.com/world-cities/baghdad-
population

Zampieri, M., Toreti, A., Ceglar, A., Naumann, G., Turco, M. and Tebaldi, C. ‘Climate resilience of the top ten wheat
producers in the Mediterranean and the Middle East’ in Regional Environmental Change, Vol. 20, Article 41, 2020.
https://link.springer.com/article/10.1007/s10113-020-01622-9

1

with support from the ICRC



https://www.scirp.org/journal/paperinformation.aspx?paperid=37734
https://www.nytimes.com/2018/10/08/business/update-kurdistan-and-the-battle-over-oil.html
https://www.nytimes.com/2018/10/08/business/update-kurdistan-and-the-battle-over-oil.html
https://www.washingtonpost.com/weather/2020/07/29/baghdad-iraq-heat-record/
https://www.sciencedirect.com/science/article/abs/pii/S0168192310001334
https://www.sciencedirect.com/science/article/abs/pii/S0168192310001334
https://www.unenvironment.org/resources/report/national-environmental-strategy-and-action-plan-2013-2017-iraq
https://www.unenvironment.org/resources/report/national-environmental-strategy-and-action-plan-2013-2017-iraq
https://www.unrefugees.org/emergencies/iraq/#:~:text=About the Crisis in Iraq&text=As
https://www.unrefugees.org/emergencies/iraq/#:~:text=About the Crisis in Iraq&text=As
https://storymaps.arcgis.com/stories/065d18218b654c798ae9f360a626d903
https://storymaps.arcgis.com/stories/065d18218b654c798ae9f360a626d903
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2017Mar3_GEMS_Climate Risk Profile_Iraq_FINAL.pdf
http://climatecollege.unimelb.edu.au/files/site1/factsheets/Iraq_INDCFactsheet_UoM-PRIMAP_GWPAR4.pdf
http://climatecollege.unimelb.edu.au/files/site1/factsheets/Iraq_INDCFactsheet_UoM-PRIMAP_GWPAR4.pdf
https://data.worldbank.org/country/iraq?view=chart
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=IQ
https://climateknowledgeportal.worldbank.org/country/iraq
https://climateknowledgeportal.worldbank.org/country/iraq
http://documents1.worldbank.org/curated/en/771451524124058858/pdf/125406-WP-PUBLIC-P163016-Iraq-Economic-Monitor-text-Spring-2018-4-18-18web.pdf
http://documents1.worldbank.org/curated/en/771451524124058858/pdf/125406-WP-PUBLIC-P163016-Iraq-Economic-Monitor-text-Spring-2018-4-18-18web.pdf
https://docs.wfp.org/api/documents/WFP-0000023781/download/?_ga=2.22580859.1509323106.1599140184-915310783.1599140184
https://docs.wfp.org/api/documents/WFP-0000023781/download/?_ga=2.22580859.1509323106.1599140184-915310783.1599140184
https://www.wfp.org/publications/2019-iraq-socio-economic-atlas
http://www.emro.who.int/irq/iraq-news/ministry-of-health-intensifies-response-to-gastroenteritis-outbreak-amid-water-crisis-in-basra.html
http://www.emro.who.int/irq/iraq-news/ministry-of-health-intensifies-response-to-gastroenteritis-outbreak-amid-water-crisis-in-basra.html
https://worldpopulationreview.com/world-cities/baghdad-population
https://worldpopulationreview.com/world-cities/baghdad-population
https://link.springer.com/article/10.1007/s10113-020-01622-9

