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National Circumstances:

The Republicof Iraq is a united independent federal country of full
sovereignty. Governance is republican, representative, parliamentary
and democratic. Iraq is bordered on the east by Iran, on the north by
Turkey, on the west by Syria and Jordan and on the south by Saudi
Arabia and Kuwait. The area of Iraq is about (435,052) km?®. Iraq’s
climate is considered a semi-continental climate influenced by the
Mediterranean Sea. The climate is also characterized by the expansion
of the daily and annual thermal range.

The demographic conditions in Iraq are one of the main factors
affecting the development opportunities. Number of the Iraqi
population was estimated in 2011 by (33.3) million people, 69% ofthem
lived in cities, 31% lived in the countryside and with a growth rate up to
2.6%. Despite the growth of the economy over 2010 of about 24.1%
compared to the previous year, this increase resumed declining in 2015
due to the large decline of oil process which is considered the main
resources of the GDP growth.

The proven oil reserves of Iraq are estimated of about 143.1 billion
barrels, constituting the third largest reserves of the conventional oil in
the world after Saudi Arabia and Iran. As for the natural gas reserves,
Irag enjoys large quantities of about 132 trillion SCFD, to be the tenth
country in the world in terms of natural gas reserves.

Iraq occupies a strategic geographic location in the Middle East,
south-west the Asian continent. Transportation in lraqg consists of rail
lines with a total length of more than 2,000 kilometers, highways,
waterways, pipelines, ports, harbors, airlines and airports. The Arabian
Gulf is the sea port of Irag to the world, with a sea coast of about 58
kilometers length, in addition to the passage of the Tigris and Euphrates
Rivers in the country from the north to the south.

Iraq is characterized by the existence of biodiversity on its territory
due to the presence of migratory species, which Irag represents an
important part of their life cycle. This includes the endemic species or
semi-endemic, particularly in the unique lraqi ecological systems, as
well as threatened or endangered species. The red list of the
International Union for Conservation of Nature (IUCN) referred to the
cases of preserving the Iragi species. The reports of the Ministry of
Environment and Civil Society Organizations also referred to the
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presence of about 417 species of birds, of which 182 are migratory
species and 18 worrisome types in terms of sustainability.

Furthermore, the same reports indicated the existence of 106
species of marine fish and freshwater fish and confirmed lack of
information pertaining to insects, amphibians, reptiles and mammals.
There are approximately 4,500 species of plants recorded in the (Flora
of Iraq), with a secondary list of 195 kind of Iragi endemic plants. The
biodiversity in Iraq faces direct, indirect challenges and threats as a
result of the steadily growing population, urban expansion,
urbanization and the climate changes. Although, Irag enjoys many oil
and natural resources wealth, but 78% of the Iragi families are within
the average or very low standard of living due to the deterioration of
many productive sectors, most important of them are the industrialand
agricultural sectors. These sectors witnessed neglect, lack of trained
technical cadres, old used equipment and machinery and not keeping
pace with the technological development, in addition to the weak
investment performance of the private sector. All the above mentioned
were a result of repeated wars experienced by the country. It is
important to accelerate the elimination of widespread poverty among
Iraqis because there is a link and integration among population,
development and environment.

Although some achievements were accomplished during the past
few years in the field of health care, but the health sector is still facing
many problems and challenges due to the exceptional conditions
experienced by the lIraqgi society. The health care system is still
witnessing a large deficit in funding which was reflected on the quality
of provided services and the shortage of medical supplies.

The neighboring countries have since several years established a
number of dams on riverbeds of the Tigris and Euphrates Rivers and
their tributaries. This would threaten to drop water amounts received
by Irag and lead to the drought of large areas of the agricultural land
extended along the banks of the rivers, especially the Tigris River. The
agricultural sector, in particular, is one of the most consuming sectors
of water in Irag (about 25 billion cubic meter/year), with 85-90%
proportion of water consumption in this sector, This will greatly and
badly affect the economy and lead to the loss of many farmers’ lands. It
will also cause expensive financial losses as a result of Iraq’s
dependence on foreign imports of agricultural corps. Other
developmental losses are represented in the increasing unemployment
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rates after the cessation of work in many agricultural projects, as well
as the increased poverty rates which are closely related to the
establishment of projects, particularly agricultural and industrial ones.
The above mentioned issues are expected to cause the drought of the
marshlands in Iraq, particularly Al-Chibayish and Huweizah marshes. It
will also lead to the waste of efforts and money which were depleted
for the reconstruction of these unique areas of wild habitats and
neighbourhoods and its cultural and natural standards following the
announcement of this area as a wildlife sanctuary in Iraqg. Causing any
damage in this area would be a violation of the regulations of
safeguarding the global nature; it’s one of the vulnerable areas
surrounded by the governmental and international care since years
ago. In addition to the impact on the fishing activity in the Tigris River
basin, especially in the marshlands; this is considered a transit station
for marine fish which take the river places for their proliferation and
migration to the Arabian Gulf. As well as its effect on the economic
situation of the population who practice the profession of fishing and
depend on it to meet their needs. Thus, there is a need to sign
agreements with neighboring countries (Turkey, Syria and Iran) on joint
water to determine the incoming water portion to Iraq; in quantity and
guality, to be convenient with principles of sharing and equity, meet
the current and future requirements and establish joint water projects.

The national electricity system in lrag experiences shortage of
electric power generation with an average processing power of eight
hours a day only. This would constitute an expensive cost to the
economy represented by the lack of access to the production levels and
damage to capital assets due to power outages and inability to carry
out normal commercial operations according to a schedule that can be
relied upon. In a country of cold weather in winter and harsh heat in
summer, shortage of electricity forms considerable difficulties for the
individuals. The absence of electrical power, which can be relied on
from the electric network, has caused the spread of diesel generators
which represent high costs for operating, environmental pollution and
emission of large amounts of carbon to the atmosphere. It is estimated
that the total cost incurred by the Iragi economy due to lack of
electricity power has annually exceeded USS 40 billion.

According to the forecasts report of the environmental situation in
Iraq (First report) issued early 2014, the amount of 2,242 kg/day is
generated in lraq from the domestic, industrial, health, oil and
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commercial activities. The organic wastes constitute 55-60% of the
municipality waste and the Iraqi individual generates a daily rate of
0.75-1.1 kg wastes. The available traditional systems of waste
management are not able to meet the community’s needs after the
increase of the population, change of consumption patterns and the
high standards of living and per capita income. The waste gquantities
collected at best should not exceed 40% of the generated waste

quantity.

National List of Greenhouse Gases Inventory:

The inventory of the main three greenhouse gases: carbon dioxide
(CO;),methane (CH,) and nitrous oxide (N;0) of 1997, was accomplished
as a base year, the closest to 1990 and with the availability of the
required data. The revised guidelines of the Intergovernmental Panel
on Climate Change of 1996 regarding the inventory of the national
greenhouse gases stocks were used. In addition to the three main
gases, carbon monoxide (CO), sulfur dioxide (So;),non-methane volatile
organic compounds (NMVOC) and nitrogen oxides (NOy) were also
within the inventory. Lists of greenhouse gases inventory also included
energy sectors, industrial processes and wastes, according the
guidelines and with the exclusion of lands usage sector, land-usage
change and forestry (LULUCF) of the stock due to lack of data.

Irag’s National List of Greenhouse gases Inventory of 1997, according
to sectors and gases:

Iraq contributed in 1997 by about 72.658 Gg equivalent of carbon
dioxide (CO,) of greenhouse gases in the atmosphere. The followingare
details of the total emissions for each of the emitting sectors:

- Energy: 54.419 Gg of carbon dioxide-eqv., equivalent to 75%.

- Industrial processes: 6.422 Gg of carbon dioxide-eqv., equivalent
to 8.8%.

- Agriculture: 8.084 Gg of carbon dioxide-eqv., equivalentto 11.1%.
- Waste: 3.733 Gg of carbon dioxide-eqv., equivalent to 5.1%.

Details of the emissions for 1997 according to the quality of the
emissions of gases are as follows:
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- The total of emissions of carbon dioxide (CO,) was estimated
about 60.379 Gg.

- Methane (CH;) = 319 Gg.

- Nitrous oxide (N,O) = 18 Gg, equivalent to 3.2 Mg/per capita of
carbon dioxide (CO;), 0.02 Mg/per capita of methane (CH4) and
0.001 Mg of nitrous oxide (N,0), (estimated population in 1997
about 19,184,543).

Affectivity and Adaptation Measures:
Water Resources Sector:

Any study assessing effects of climate on water resources in lraq or
the sensitivity of water resources to climate change was not properly
conducted yet. The objective reasons for that were that most parts of
Tigris River basins and all of the Euphrates feeding basins are located in
upstream countries, in addition to the lack of data on groundwater in
transit. Reports of the United Nations, in this regard, have forewarned
of the climate change effects on water shortage (UNDP, 2010). It also
indicated that effects of climate change on Tigris and Euphrates basin
are currently under investigation by the concerned countries. Water in
Iraq is affected by lower rainfall from outside its borders which is one of
the critical issues and makes the management of water resources in the
country vulnerable to climate change and storage projects in the
neighboring countries. The shortage of water resources due to lack of
rainfall will directly cause shortage in surface and groundwater supply.

The water problem in Iraq is expected to greatly aggravate in the
future and would increase to the extent that individual’s share of water
will decrease to less than 500 m?® in 2025, according to the global
estimates models of the Middle East countries. The currently available
water is under great and increasing pressure, due to the ongoing
drought, growth of pollution and irrational use of water resources, in
addition to the followed water policy, size of irrigation projects in the
upstream countries and their impact on the volume of imports to Iraqg.

It is likely that the adverse effects of climate change on water
resources would reduce the agricultural production and make the
problem of water shortage in Irag worse. Thus, several serious
measures should be taken for adaptation; mitigate effects of climate

Fliall el dy g szl ¥ adial N asall Gl el J W e 1 E2 Page 75



change on water resources, and to develop the non-conventional
sources of water that can be exploited in the future.

Integration of adaptation measures with the effects of climate
change in strategies and policies of national development would lead to
enhance these strategies and increase their advantages. The following
considerations can be adopted to promote planning of adaptations
strategies according to the environmental and economic situations in

Iraq:

Management of surface water resources and operation of dams.

Develop a program to collectively run reservoirs and dams
(reservoirs optimization operations), or operation of dams by
following the method of central control based on modern
mathematical models supported by the National System data for
remate monitoring.

Usage of modern methods for integrated management of water
resources and building a mathematical model that simulates
water resources system in Irag and its relationship with other
different variables (lraq water systems planning model). This is
considered the basic foundation for strategic study of water and
land, which is currently being established in the Ministry of Water
Resources in cooperation with some specialized companies.

Accelerate the completion of the second phase of water
resources and land usage strategy in Irag until 2035 in order to
depend on results in the Ministry’s future plans.

Preparation of annual water budgets according to the achieved
water incomings and control of water demand management.

Continue the implementation and set up of the national system
for hydrological control of surface and groundwater, collecting
information from neighboring countries on water situation and
development of hydrological data bank.

Establish procedures for early warning to warn of drought and
flood disasters.

Agricultural Sector:

The impact of rising temperatures as a result of climate change is
expected to be represented in the increase of water demand for
agricultural crops. In order to study the impact of projected increasesin
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temperature on irrigated agricultural systems in Iraqg, the (CROPWAT)
program of Food and Agriculture Organization (FAO) was applied to
identify the effect of rising temperatures on the increasing rates of
evaporation-transmittance and as a result, the increasing water
requirements for planted corps. The wheat crop was selected as a
model for winter crops and the Maize for summer crops. The program
was applied depending on the climate data of a climatic station for the
central areas of lraq and the adoption of a virtual increase of
temperature for the annual rates (1-2-3-5)°C. The results indicated the
increase of water requirements for wheat crop by (2.79%, 6.01%,
13.01% and 17.17%) of the four scenarios respectively, compared with
the increase of water requirements for Maize crop (1.99%, 3.85%,
5.84% and 9.97%), respectively. This means there will be a pressure on
available water resources to meet the requirements of required water
to grow crops. In view of these originally limited resources, the
expected impact in case of using same varieties of agricultural crops
and continuation of using agricultural technologies; such as fertilization,
mechanization and others without development, will be a decrease in
the annual cultivated land to compensate for the increased water
requirements of crops and would, of course, mean a decrease in food
products to meet the growing population needs for food.

The expected decrease of rainfall and the increase of droughts
caused by climate change will generate pressure on natural pastures,
which already suffers from degradation as a result of the decline of the
natural vegetation. This will directly be reflected on benefit from
pastures in the provision of food for cattle. An increase is also expected
of desertified land area as a result of the advance of sand dunes from
the desert towards agricultural lands, as well as the increased dust and
sand storms and their adverse effects on humans and environment.

The following are the most important and required adaptation
actions resulting from climate change on the agricultural sector:

1- Improve management of rain-fed agriculture by digging water
wells and applying complementary irrigation.

2- Raise the irrigation efficiency in irrigated agriculture through
development of field irrigation and usage of systems of sprinkler
irrigation, drip irrigation and developed surface irrigation
methods.
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3- Conduct further research to create crop varieties which are
durable to high temperature and drought, with less water
consumption.

4- Establishment of an effective monitoring system of weather/crop
during the agricultural harvest seasons, including an earlywarning
system.

5- Strengthen the strategic crops storage like wheat and barley to
address potential drought seasons.

6- Dig water wells for drinking and livestock grazing in desert areas
and expand establishing nature reserves.

7- Use advanced systems to restore and increase numbers of natural
vegetation in pastoral areas, especially the western desert. This
expansion includes production of (pastoral) wild plants seeds.

8- Expand projects of soil stabilization to reduce the problem of
creeping sand dunes through usage of sophisticated methods
which commensurate with the problem in Iraq.

9- Apply water harvesting techniques and expand them in desert
areas to take advantage of rain floods.

10- Develop an effective monitoring system for desertification and
natural pastures.

11- Use integrated methods for agricultural pest management and
reduce reliance on pesticides and herbicides in agricultural
systems.

12- Introduce and invent plant varieties that are resistant to disease
and adapted to climate change.

13- Work to develop strains of cattle adapted to climate change,
disease resistant and highly productive.

Biodiversity Sector:

Natural systems and biodiversity in Irag are vulnerable to the
effects of climate change in different rates, according to their
geographical location on the map of Iraq, type of motive and climate
influential. According to the Iragi Meteorological Department reports,
the rain line has changed in the Millennium than it was in the period of
1970s of the last century. The rain line has moved at least 100 mm from
latitude 32 from the west, 29 from the east towards latitude 33.3 from
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the west and 30 from the east, in addition to the disappearance of 700
mm rain line from the map of rain distribution in Iraq. Reports also
indicate a significant statistical high increase of temperature rate in all
parts of Iraq. Thus, natural systems and biodiversity will be greatly
vulnerable to these changes and may cause displacement of some
species, particularly based on rainfall amounts or on wet land.

Three locations can be identified as affected by climate
change/vulnerable to biodiversity in Iraq:

1- Ecological system of marshlands across the country, especially in
southern Irag where many indigenous communities historically
depend on them and large part of the local economy is based on
its previous area.

2- Forests in the mountain region in northern Iraqg (lragi Kurdistan
region).

3- Lakes and rivers across the country,

Marshlands represent the most sensitive areas.

Required policies and legislation to face and mitigate the effects of
climate change in the future are essential tools for affected sectors. The
most important requirement is the presence of coordination between
sectorial policies and legislative measures in order to efficiently and
effectively activates their results. Legislation, at this stage, is the basis
forimplementing measures of protection/treatment/praohibition, which
are necessary to prevent or mitigate effects of climate change.
Legislation should deal with some fields in particular, including the
fallowing:

1- Develop a national legislative framework for water and/or cross-
border legislations which ensure the flow of water to major rivers
and streams feeding main gatherings of marshes in Iraq, focusing
in particular on areas which serve the continuity of living.

2- Create and implement a framework code taking care of wildlife
(animals and plants) to regulate hunting, fishing, and collection
and handling of natural resources by defining seasons and
methods of implementing these activities.

3- Develop and update a clear legal framework for water quality.
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4- Impose a number of caveats and penalties on introduction of
harmful items and hazardous types (such as invasive types) to
natural systems. As well as preparing a list of dangerous practices
that should be avoided in the agricultural sector, aquaculture,
domestication of aquatic, fishing, hunting, scientific research and
laboratory tests.

5- Develop a national legal framework concerning reserves, focusing
on organizing tourism activities.

The mitigation measures alone may not be enough to avoid these
adverse effects; therefore, focus should be on a range of adaptation
measures to promote development of nature reserves, including
marshlands. National efforts are also to be guided towards measuresto
increase flexibility of the overall biodiversity in various methods,
including:

1- Fight or remove threats to biodiversity and natural
species/ecosystems.

2- Establish channel networks providing migration and spread routs for
animals and plants and allow avoiding local cases of extinction. Iraqi
Ministry of Environment works currently under the umbrella of
international conventions, including the Convention on Biological
Diversity to announce about 15 national reserves until 2020, as part
ofthe convention objective to protect 17% of the total area of Iraq.

3- To increase the flexibility of the new protected areas at its
establishment, itisimportant to achieve a range of actions, such as:

* Maintain the natural vegetation across environmental gradients
(shades of longitude, latitude and gradients of soil moisture,
etc...).

= Establish buffer zones around nature reserves.
» Reduce fragmentation of habitats and road construction.

» Maintain geneticdiversity within and among the numbers of local
species.

Health Sector:

Iraq is one of the Arab region countries that may be affected by
climate change, as it is facing a series of changes in recent years with
high frequency and severity of weather events associated with drought,
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increased dust phenomena and increased environmental degradation.
Climate change might affect the health sector in Iraq resulting in the
increase of mortality and incidence of certain diseases that may be
transmitted to polluted water and food, as well as some transitional
diseases like cholera, malaria, typhoid and non-transitional diseases like
allergy, asthma, heart attacks and increased malnutrition cases. Effects
of climate change on health sector depends on many factors, including
safety systems of public health, community, behavior, gender and
individual’s economic situation. It also vary from an area to another
depending on the sensitivity of the population and the extent of
exposure to the effects of climate change (Report of UNICEF, WHO,
WFP and UNDP 2012).

The Iragi government has sought to expand basic health care
services to all citizens free of charge through plans and programs.
Ministry of Health in Iraq also adopted, during the past period, a health
system based on health care system as a foundation and includes
provision of health services according to quality standards as the first
level of services provided to the citizen, while ensuring integration of
these services with the second level (public hospitals) and third level
(specialized centers) under the supervision of the Ministry of Health,
through the application of family medicine system in health centersand
visiting health system.

However, there is an urgent need to develop clear and specific
adaptation measures to assist specialized health actors in Iraq to be
prepared and mitigate the adverseeffects that may increase the
vulnerability of health conditions. This will be accomplished through
enhancing health systems and public health services, access of
population to clean drinking water, follow-up mosquito breeding areas
and prepare studies regarding them. In addition to following-up
improved sanitation services to reduce diseases that may progress with
climate change like diarrhea, follow-up monitoring programs of
controlling infectious diseases and focus on health awareness.

Reference Scenarios (Baseline) for Different Sectors
Reference Scenario for the Energy Sector:

This scenario was adopted based on the trends, strategies, plans
and national policies for the energy sector in Iraq, as follows:
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- Increase production and use of natural gas and reduce
dependence on heavy fuel in the country.

- Increase the efficiency of operational processes to reduce use of
fuel and thus, reduce emissions.

- Planning and study the possibility of using burning gas in a
number of fields to produce light products with (Gas To Liquid-
GTL) technology, which will positively reflect on emission
reduction.

- Develop a plan to construct a number of fuel stations for vehicles
operating with liquid petroleum gas (LPG) - clean fuel, gasoline
and diesel in Baghdad and governorates. Gas Filling Company has
started in cooperation with Oil Products Distribution Company to
add a line of clean fuel to equip vehicles in Al-Mansour station in
Baghdad, work is underway for Al-Qanat and Al-Doura stations to
be within this program as well.

- Construct dams for electric power generation.

- Convert gas stations to combined cycle stations, which are one of
the most harmless technologies to environment and more
efficient in fuel consumption compared to fossil fuels.

- Establish 23 new stations until 2017 to add about 11-12 thousand
MW of capacity to the currently available one. Types of these new
stations are: gas, steam, diesel and hydroelectric stations. They
can operate by natural gas over the long term and also capable of
operating by fuel oil, when required.

- Develop the capacity of solar and wind energy to connect with
the national network.

- Launch a program of smart network to monitor the performance
of networks, enhance management at peak time, establish
control loads programs and reduce the high loads of power of
residential areas.

- Use gas stoves and solar water heaters.

Reference Scenario of the Waste Sector:

- Recycle 25% of solid waste and establish a treatment plant with
total capacity of up to 700,000 metric tons/year in 2020.
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- Recycle 25% of solid waste and establish two treatment plants
with total capacity of up to 1,400,000 metric tons/year in 2030.

- Continue establishing wastewater treatment plants to cover all
Iragi governorates and local communities in remote areas.

- Effectively use wastewater, which is increasing with the constant
increase of the population, to ease the pressure on freshwater
resources.

Reference Scenario of the Industry Sector:

- Iraq is planning to activate the industry sector and transforming
it from the planned economy to free market economy.

- Promote the international business community to participate as
partners in the investment of this transformation through
Importing modern technology, advanced skills, financial
resources and investment in lrag to improve the economy,
increase employment opportunities and build the capacity of
the country.

- A set of key strategic objectives were identified to be achieved
by 2013:

o Increase the annual growth rate of the industrial added value
to about (10%).

o Increase the contribution rate of the manufacturing to GDP
to about (18%).

o Increase the rate of employment in the industrial system.

o Increase the rate of investment in the industrial system,
compared with the total size of the investment.

o Increase the rate of industrial products to total industrial
production.

o Increase the rate of private sector contribution in the
manufacturing.

- Construction of five new industrial cities and continue
implementing Khor Al-Zubair project, as a major industrial city
for energy-intensive industries by 2017. Thus, the number of

industrial cities will be seven in 2022, while seeking to construct
an industrial city in each governorate, as well as three
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technological cities and complete the implementation of the
industrial city of Khor Al-Zubair by 2030.

- Establishment of a simple and transparent control system by
2017 and develop this system to be more effective before 2022,
in order to establish an effective and integrated control system
at all levels, with the participation of stakeholders and
implementation of decentralization in 2013.

The Mitigation Scenario:

The mitigation team has proposed a total of 20 projects to reduce
the emission of greenhouse gases related to primary energy areas,
renewable energy, energy efficiency, waste and agriculture.

These proposed projects reveal that the key areas to be focused on
are changing the quality of used fuel, introducing natural gas to the
national system of electricity production and renewable energy.
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