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1. BACKGROUND & PROJECT OBJECTIVES

1.1. Background

The whole of Iraq is prone to droughts, and severity of droughts has increased over
the past decades. Drought impacts on both surface and ground water. Dependence
on river flow from upstream in Turkey also exacerbates the situation. Droughts in
conjunction with dust storms pose serious health and environmental risks — Drought
associated with environmental degradation also exacerbate impacts of  floods,
thunderstorms and flash floods,. The frequency and severity and hydro
meteorological hazards could worsenin the decades to come due to climate change
related extreme weather events .

In the recent past, Irag has experienced numerous droughts including in 2000,
2001, 2008, 2009, 2012, 2014 and 2018. Climate change studies show that rainfall
in Iraq has decreased and will further reduce, and droughts are becoming more
frequent and severe. The duration of specific drought events is also becoming longer
due to consistent rain failures or lower rains year after year. In general, 30 % of
the Irag’s water needs are met from the rainwater, while remaining 70 % from the
river flows. A drought year therefore has a significant impact upon overall water
supply, especially for the agriculture sector. Geographically, northern Iraq (Ninewa,
Diyala, Salah Al-Din, Kirkuk), the breadbasket of Iraq is primarily rainfed along with
the Kurdistan region relying heavily on winter rains for farming and livestock .

Since 2020-2021 large areas in Iraq, Syria, Turkey and the Caucuses are undergoing
a major drought which is believed the most severe drought in the past 25 years. In
Iraq, the rainfed agricultural heartland of Ninewa, Salah Al-Din, Diyala, Kirkuk, Erbil,
Sulaymaniyah and Duhok are severely affected, thereby causing losses to
agriculture, livestock, food production, livelihoods and water supply for millions.

Droughts are a major concern in Iraq along with other hydro-meteorological hazards
like floods and dust/rain storms. The growing water scarcity and droughts have put
a large population at risk and would have severe social, economic and environmental
impacts. The well-being of vulnerable communities will continue to be at-risk due
to increasing food and water deficit, loss of livelihoods due to impacts on agriculture
and livestock, malnutrition and waterborne diseases, impacts on ecosystems and
growing desertification. Growing displacement has been observed following drought
incidents, and due to water scarcity in north, central and south of Iraq leading to
rural-urban migration.

1.2. Project Objectives

UNDP Iraq has launched a drought preparedness and risk reduction project in order
to help Iragi government and communities to face the growing drought risks more
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effectively through drought preparedness and risk reduction approaches. The
specific goals of this project are to “Reduce vulnerability, poverty and displacement
from droughts in most at-risk communities of Iraq.”

The key areas of intervention include:

()

(ii)

(iii)

(iv)

Develop advanced early warning systems, thereby allowing time to
responders and communities to take a timely action against an impending
drought emergency. Capacities of the meteorological service will be
strengthened for effective weather monitoring and producing short, medium
and long term forecasts with good accuracy, as well as sharing of the
forecasts with users, the emergency responders and communities in an easy
to understand language. Training will be provided by global experts to the
staff of meteorological service on most advanced weather forecasting
technologies and it will be linked to the relevant global institutions.

Strengthening inter-sectoral coordination between the meteorological
services and response departments including the agriculture, water
resources, environment, civil defense, the JCMC, JCC and the provincial
governor’s offices. The aim would be to promote information sharing, stronger
cooperation and planning against drought events. A drought early warning
and response committee will be setup with participation of meteorological
services and response departments. The weather forecasts will be shared by
the Meteorological department with the wusers and translated into
understandable jargon so that the user departments can take preparedness
action using the short, medium and long- terms weather forecasts.

Promote a culture of evidence-based contingency planning and preparedness
action to deal with droughts. Using the weather forecasts produced by the
Meteorological department and analyzed by the national early warning
committee, the departments of agriculture, water, environment and the
provincial governor’s offices, as well as civil defense and health etc would be
involved preparing departmental contingency plans and provincial
contingency as to how to reduce the impact of an impending drought event
upon the at- risk communities and the relevant sectors. The sectoral
ministries and provincial governors will be responsible for timely
implementation of the respective contingency plans. Scientists and
contingency planning experts would provide technical advice and training on
drought contingency planning to the user departments.

Promote community awareness and preparedness by establishing farmer
schools and through electronic and social media. Model farmer schools will be
set-up in target governorates. The farmers will receive timely early warning
in easy-to-understand messages advising the actions they could take to deal
with an impending drought event, delayed rains or low or high amount of
rainfall. The farmers will also be provided with advisory from agricultural
extension workers concerning their options for planting based on the specific
localized scenarios they face in terms of rainfall. The farmers will be provided
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with relevant seed varieties in case they are locally unavailable. The
experiences and lessons learnt from this pilot would be shared with local and
national stakeholders in order to introduce such practices at a wider scale.

The Institutional Survey and Institutional Assessment Report is organized around
the following sections:

Section 1: Background & Project Objectives

Section 2: Institutional Survey, Assessment Objectives

Section 3: Methodology adopted for the Institutional Survey, Assessment
Section 4: Officials and Institutions Surveyed

Section 5: Findings of the Institutional Survey

Section 6: Findings of the Institutional Assessment

Section 7: Priorities for Drought Early Warning in iraq

Section 8: Conclusions and Way Forward

2. INSTITUTIONAL SURVEY, ASSESSMENT OBJECTIVES

Drought early warning arrangements must be integrated into existing warning
systems to promote a multi-hazard approach to make the system sustainable,
particularly as many areas of Iraq are prone to multiple hazards. Importantly, the
early warning system needs to be end-to-end, linking hazard detection systems with
warning communication, preparedness, mitigation, and response, with a feedback
mechanism that allows post-event assessment to provide guidance to warning
system managers and operators.

While prediction component for droughts (and other hazards such as floods,
thunderstorms) could be provided by mandated scientific and technical agencies ,
downstream components such as potential impact assessment, warning delivery,
and community receipt and understanding of, and response to the warning entail
common approach covering all hazards .

Four institutions the Iraq Meteorological Service, the Ministry of Agriculture, the
Ministry of Water Resources and the Ministry of Environment - have primary
responsibilities with regards to maintenance of the weather and hazard monitoring
networks, and drought forecasting and early warning aspects. At present there is
limited drought monitoring and early warning capacities due to; i) sub-optimal
weather monitoring infrastructure, ii) inadequate scientific knowledge and service
delivery skills, and iii) non-deployment of available latest early warning products
and service networks.

Towards addressing these constraints, UNDP in Iraq has engaged Regional
Integrated Multi-Hazard Early Warning System (RIMES) to undertake an
Institutional survey, capacity assessment as well as a training needs assessment.
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The objective of this Institutional Survey and Assessment is to:

i. map the responsibilities of these four stakeholder institutions in Drought
Early Warning

ii. assess the existing technical capacities on weather monitoring, drought
forecasting and early warning systems

iii. provide an analysis of gaps, and priority needs for technical capacity
development

3. METHODOLOGY FOR INSTITUTIONAL SURVEY,
ASSESSMENT

The Institutional Survey and Assessment was conducted using a mix of methods-
structured survey-based information gathering, semi-structured interactions
through institutional survey and capacity assessment workshops as well as free-
flowing interviews.

(i) Review of Documents (and Reports)

Several documents to understand institutional capacities and roles for managing
drought in Iraq and KRG were reviewed. Literature related to initiatives on drought
management and EWS, engagement of key stakeholders and their capacities for
drought management were also reviewed.

Some of the key references are listed below, while Annex 1 provides a more
complete list:

- Project Documents- UNDP

- The World Bank. Irag—Country Water Resource Assistance Strategy:
Addressing Major Threats to People’s Livelihoods; World Bank: Washington,
DC, USA, 2006

- Iraq Water Resources Planning: Perspectives and Prognoses, Nadhir Al-
Ansari, Ammar A. Ali, Sven Knutsson, 2015

- Assessment of Climate Change Impact on Water Resources of Lesser Zab,
Kurdistan, Irag Using SWAT Model Nahlah Abbasa e.tal, 2016

- Capacity Assessment for Drought Management in Iraq, UNDP, May 2012.

- Development of National Framework for Integrated Drought Risk
Management (DRM) in Iraq, Jouhari Nadiah, S. A.-S., Sudipto Mukerjee
(2012).

- Dispute over Water Resource Management—Iraq and Turkey. Journal of
Environmental Protection, Al-Muqdadi, S., Omer, M., Abo, R. & Naghshineh,
A. (2016)

- Environmental risks in Iraq. K4D Helpdesk Report. Brighton, UK: Institute of
Development Studies, Price, R.A. (2018).

- Iraqg’s inland water quality and their impact on the North-Western Arabian
Gulf. Marsh Bulletin, Fawzi, M.N., & Mahdi, A.B. (2014).

- GDO Analytical Report Global, Drought in Syria and Iraq, Drought Team -
Joint Research Centre, Directorate E: Space, Security & Migration, Disaster
Risk Management Unit, (April 2021)
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(ii) Survey/ forms

Customized forms for gathering data/ information were developed and applied for
assessing the roles of all sectors and agencies. These forms addressed the
institutional mapping in terms of engagement and assessment of roles on various
aspects of an end-to-end early drought early warning system, with reference to
institutional capacities for their specific roles as well as gaps and unmet needs.

(iii) Consultations and Interviews

Institutional Survey and Assessment workshops were organized by UNDP with
technical support from RIMES with participation of the Irag Federal Government
agencies and departments as well as officials from KRG. This provided an
opportunity to administer the survey forms and to consult with the offices about
drought management and current status.

Detailed interviews, to address gaps in information gathered by surveys, were
conducted with key stakeholders providing services across all elements of the
information value chain for managing droughts (Figure 1), from a) hazard
monitoring- data and observations; b) modelling and forecasting; c) transforming
data into actionable information; d) communication and dissemination to users and
end-users.

Monitoring &
Knowledge Warning

Dissemination
&
Communication

Response
Capability

Figure 1. People Centered Early Warning Information Value Chain Approach
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(iv) Experts Judgement and Analyses

Experts on drought monitoring and early warning with specific experience of drought
management in contexts similar to Iraq evaluated the findings from the survey and
the interviews to identify capacity needs/ gaps and based on their experience and
domain knowledge have elaborated priorities for addressing these capacity needs
and gaps.

4. OFFICIALS AND INSTITUTIONS SURVEYED

4.1. Workshops and consultations

A wide range of stakeholders were consulted through institutional survey and
assessment workshops organized by UNDP in Erbil, with technical support from
RIMES. Over 30 participants from Iraq Federal Government agencies and
departments and officials from KRG attended the events. Discussions with, and
presentations by officials provided valuable insights and information about the
current mechanisms for drought management and their needs. Table 1 provides a
list of officials surveyed during the workshop.

Table 1. List of Officials Surveyed
Title/ Organization

1 | Rawia Al-Azawi (f) IFG Director General of Forests and Desertification, Ministry of
Agriculture

2 | Hanan Ghalib (f) IFG Ministry of Agriculture
3 | Ali Ahmed IFG Ministry of Agriculture
4 | Maitham Majed IFG Ministry of Agriculture
5 | Nadia Belal (f) IFG Ministry of Agriculture
6  Jwan Salim (f) IFG Ministry of Water Resources
7 | Ali Mokhlis IFG Ministry of Water Resources
8 | Hamdiea Jazaa (f) IFG Ministry of Water Resources
9 | Suhair Luay (f) IFG Ministry of Water Resources
10 | Hamdia Jasim (f) IFG Ministry of Water Resources
11 | Marwan Abdulmalik IFG Ministry of Water Resources
12 | Madh Abdulsattar IFG Ministry of Water Resources
13 | Thaer Hussien IFG Head of Climate Change Research Center, Iraq
Meteorological Organization and Seismology
14 | Huda Aziz (f) IFG Forecasting Department
15 | Muataz Mohammed IFG Forecasting Department
16 | Mustafa Hamza IFG Forecasting Department
17 | Saben Hadi (f) IFG Forecasting Department
18 | Hummam Alyasry IFG Forecasting Department
19 | Ali A. Ali IFG Forecasting Department
20 | Haider Habeeb IFG Forecasting Department
21 | Eman Khalil (f) IFG Ministry of Environment
22 | Ruaa Khalid (f) IFG Ministry of Environment
23 | Ahmed Alrubaee IFG Ministry of Environment
24 | Amer Mamdoh IFG Ministry of Environment
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26 | Talal Hasan IFG Ministry of Industry

27 | Safar Taha KRG Ministry of Agriculture

28 | Zimnako Sami KRG Erbil Ministry of Agriculture

29 | Khatoon Mahmood (f) KRG Ministry of Transportation and Communication

30 | Shaymaa Musheer (f) KRG Ministry of Agriculture

31 | Sinan Adnan KRG Environmental Enhancement and Protection Board
32 | Mohammed Shaker KRG Erbil Meteorology

33 | Kamran Ismahel KRG Erbil Meteorology

34 | Rozka Izzaddin KRG Geologist

This workshop provided an opportunity to administer the survey forms on
institutional engagement and capacities. Annex 2 compiles the questionnaires and
forms that were utilized for the institutional survey, capacity and needs
assessments.

4.2. Interviews

Detailed interviews were conducted with key stakeholders providing services across
all elements of the information value chain for managing droughts, from a) hazard
monitoring- data and observations; b) modelling and forecasting; c) transforming
data into actionable information; d) communication and dissemination to users and
end-users. These included the Iraq Meteorological Organization and Seismology, the
Ministry of Agriculture, Ministry of Water Resources and Ministry of Environment, as
well as similar agencies from the KRG. Table 2 provides a list of officials interviewed
and those who participated in the consultations.

Table 2. List of Officials Interviewed

Iraqi Meteorological Organization and Seismology/ Ministry of Transport

1 | Thaer H. Mohammed Head of Climate Change Research Center
2 | Ali Ali Manager/ Observer Section
Iraqi Federal Government Ministry of Environment
3 | Mr. Osama Ibraheem Manager of DRR Division
4 | Mr. Sattar abd Alridha Programmer
5 ' Ms. Rachda Ali Thabit Engineer
6 | Mr. Mohammad Khalil Media

Iraqi Geological Survey/ Ministry of Industry

7 | Dr. Talal Hassan Head of Remote Sensing Division

Iraqi Federal Government Ministry of Water Resources

8 | Mr. Laith Abdul-Sattar Deputy Director General

Iraqi Federal Government Ministry of Agriculture

9 | Ms. Rawia Alzaed GD of Forecasting and Desertification
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10 | Mr. Yaser Hassn GD of Planning and Follow Up
11 | Mr. Ali Ahmed Programmer

12 | Ms. Rasha Shakir Climate Change

13 | Mr. Maitham Majeed GIS and RS

Kurdistan Regional Government General Directorate of Meteorology and Seismology/
Ministry of Transport and Communications

14 | Fadhil Ibrahim Khudhr DG of GDMS
15 | Khatoon Mahmood Head of Statistics

Kurdistan Regional Government Board of Environment Enhancement and Protection

16 | Abdulrahman Sdiq Head of Environment

17 | Azad Noori Director of Technical Affairs Department

18 | Haval Ahmed Head of Civilization Environment

19 | Ahmed Mahmood Office Director of Head of Board

20 | Abdulrazaq Khaylani Director of Awareness and Media Department
21 | Hersh Muhammed Head of Lab

22 | Mohanad Shakir Head of Protected Areas

Kurdistan Regional Government General Directorate of Dams and Reservoirs/ Ministry of
Agriculture and Water Resources

23 | Abdulrahman Kahni DG of DR
24 | Dzhwar Fathullah Director of Dams
25 | Anwar Ja’‘afer Director of Study
26 | Zmnako Sami Technical

Kurdistan Regional Government General Directorate of Research and Agricultural
Extension/ Ministry of Agriculture and Water Resources

27 | Samad Sofi DG RaAE
28 | Nazhat Hassan Director of Extension
29 | Blind Tal’at Planning and Follow Up

Kurdistan Regional Government General Directorate of Water Resources/ Ministry of
Agriculture and Water Resources

30 | Karwan Sabah DG

31 | Bashdar Push Head of Ground Water Department

32 | Sabiha Haji Head of Design and Research Department
33 | Reman Abdulmajeed Head of Implementation Department

34 Tara azad Head of Office/ DG

35 | Rozhgar Head of Planning

Kurdistan Regional Government General Directorate of Joint Crisis Coordination Centre/
Ministry of Interior

36 | Marewan Hassan Director of Crisis Response and Management
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5. FINDINGS: SURVEY

5.1. Engagement of Stakeholder Institutions on DEWS

Through the institutional survey process, the level of engagement of the agencies
on drought early warning was assessed. This was done across all the 4 elements of
the early warning/ information value chain approach in Figure 1.

As depicted in Table 3 the Iraqi Meteorological Organization and Seismology, the
KRG General Directorate for Meteorology and Seismology are heavily engaged in
the observation and monitoring of meteorological parameters, the generation of
forecast and some level of customized information for key users. The Federal
Ministry of Water Resources and the Ministry of Agriculture as well as the General
Directorates for Agriculture, Water Resources, Dams and Reservoirs in KRG are
engaged in the meteorological and hydrological observation and monitoring. But
their involvement also in these areas and also forecasting is constrained by lack of
resources- financial and technical, despite requisite mandate via existing legal and
policy provisions.

As a result, while several agencies as shown below are engaged to varying extent
in forecasting, the level of advance information and lead time is limited. Provision
of user-specific services is also constrained by the unavailability of requisite
information products. There is thus very limited outreach for weather and climate
information to communities and institutions.

Table 3. Depiction of the level of engagement of key institutions on various elements of the
Drought Early Warning Information Value Chain

3 L Modelling and Transforming datainto | Community Outreach &
Observing and Monitoring 3 A . ) L.
Institution Forecasting actionable information Communication

0123-0123-0123E0123E

IFG Ministry of Environment

Iraq Meteorological Organization
& Seismology

National Centre for WRM
(Ministry of Water Resources)

Iragi Geological Survey
(Ministry of Industry)

KRG General Directorate of
Meteorology & Seismology

KRG General Directorate of Dams
& Reservoirs

KRG General Directorate of Water
Resources

KRG General Directorate of
Agriculture Research & Extension

KRG Joint Crisis Coordination
Centre

KRG Board for Environmental
Protection & Improvement

Level of Involvement E] None |:| Low |:| Moderate I:] High I:l\Iefy High
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5.2. Information Gaps

The institutional survey forms were quite detailed, but information gaps were
evident in the responses received, as seen in

Annex 3. The responses were subjective, lacking evidence and substantive
information to justify the scoring. This meant that all the agencies had to be
reengaged with, to conduct in-depth, dedicated interviews.

6. FINDINGS: INSTITUTIONAL ASSESSMENT

6.1. Status of Drought Early Warning System in Iraq & Institutional

Capacities

Based on detailed consultation and interviews conducted with key agencies from
both IFG and the KRG (Table 2), and key information obtained (documented in
Annex 4), the current status of the drought early warning system in Iraq (and KRG)
has been assessed utilizing the criteria development matrix adapted from Parker
(1999) as a template.

The matrix in Table 4 indicates a rudimentary drought early warning is in existence
in Irag, and that there is recognition of the need and willingness of agencies to
enhance the current system by incorporating technological advances and a
collaborative approach This is evident not just in Iraq but also the Kurdistan region
as presented in Table 5.
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Table 4. Assessment of Drought Early Warning System in Iraq

Legitimization and
authority  accorded
for Drought Early
Warning System

Legislative

foundation

‘Warning philosophy

Forecast and warning
parity

Application of
technology to
forecasting
Application of
technology to warning
dissemination
Geographical
coverage (land area
covered)

Extent of links with
users/ other
stakeholders

Development stages
1 ] 2 ' 3 | 4 | 5 |

and | Fully evident and | There is National Centre to manage water resources in Iraq

None

None

Basic; no lead from
government; no
consistency

Forecast-dominated
with no attention to
warning
dissemination

Basic;  numerous

equipment

shortcomings

-do-

0-9%

Virtually
existent

non-

Very limited and
weak

Very limited
fragmentary

legislation

Basic, with some

lead from
government; no
consistency

Forecast-dominated
with peripheral
attention to warning
dissemination

Developed beyond
basic; but
equipment
shortcomings
remain

-do-

10-30%

Limited, beginning
to develop with
some stakeholders
being identified

Partially evident
with some power

Partially evident
with shortcomings

Intermediate  level
with lead from
government; partly
consistent;  partly
inconsistent

Forecast-dominated
with  more than
attention to warning
dissemination

Advanced, state-of-
the-art in  some
areas; some
equipment
shortcomings
evident

-do-

31-50%

Partially developed,
many links exist but
large  scope for
enhancement

Evident
relatively powerful
Evident but not
fully specified;
fewer
shortcomings
Higher level with
lead from
government;
higher levels of
consistency
Less forecast-
dominated  with
more than
peripheral
attention to
warning
dissemination
Advanced, state-
of-the-art in many
areas, but some
equipment
shortcomings

-do-
51-70%
Well  developed,
many links exist;
dialogue is

developing well

very powerful
Fully evident,
probably with

specialist legislation

Advanced, with lead
from government,
low levels of
inconsistency

Equal attention with

high  level  of
attention to warning
dissemination

Advanced, state-of-
the-art in most areas,
no major equipment

shortcomings
-do-
>71%
Fully  developed,

links with full range
of stakeholders,
frequent dialogue

belong to Ministry of Water Resources and it has special
progrmme and modules. Lack of Government interest.

Weather forecast and future prediction, in addition to have
hydrological stations net in all governorates which observe.
Poor Government performance in this aspect.

General lack of awareness among public
Excellent achievement in daily activities, water quality,
amount of raining and weather forecast stations.

Lack of Government funding. Poor of necessary tools like
applications and equipment.

We need to develop available modules which we have in the
ministry.

There is a use of programme GIS, RS, NDVI, WOS; Low
Government spending for this sector.

Digital model readings and satellite imagery are available.

Within the speciality and field of work. (diverse response in
development stages)

We require more coordination and give more authority to the
stakeholders. Poor response of stakeholders. Lack of public
interest.
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Arrangements for
social groups with
limited resources

Redundancy in
communication
networks is developed

Multiple reinforcing
sources of warnings

Content of warning
messages to public

Degree of local detail
in warnings

Extent to which the

warning system
allows for
confirmation
processes
Presentation of
warnings by

broadcast media

Development stages
4/ 2 ' 3 | 4 | 5 |

No special
arrangements

None to very little;
need not recognized

Problem
unrecognized, only
one source
available

Limited with major
shortcomings  in
iconic, factual
and/or  behavioral
content

None.
generalized
warnings; problem
unrecognized

Highly

None in formal
system;  problem
unrecognized

Basic methods;
many shortcomings
affecting
communications
are unrecognized

A limited
recognition of need

Minor; need
beginning to
become recognized

Problem

recognized, two
sources available;
second  partially
developed

Improve a little, but
still  with some

major shortcomings

None.
generalized
warnings; problem
being worked on

Highly

None in formal
system; problem is
recognized;
problem being
worked on

Basic methods;
many

shortcomings, but
some of these are
recognized and
being addressed

Problem is
recognized and the
warning system and
related
arrangements reflect
this, but scope for
considerable
improvement

Partially developed,
with plenty of scope
for greater
development
Problem recognized;
two sources fully
available;

Partially developed,
but considerable
scope for further
improvement

Some degree of local
detail in warnings,
but latent demand
exists

Some good
possibilities exist

Partially developed,
many shortcomings

recognized and
being addressed, but
scope for
improvement

Problem is
recognized and the
warning system
and related
arrangements
reflect this, but
some scope
remains for
improvement

Partially
developed;  with
some scope for
improvement
Problem
recognized; more
than two sources
fully available;

Partially
developed, but
with some scope
for improvement
remaining

A higher degree of
local detail in
warnings; some
needs now being
satisfied

Well developed

Partially
developed, many
shortcomings
recognized and
addressed, but

A highly robust
system based on full
need recognition;
special
arrangements and
little major scope
for improvement

Extensively
recognized and
developed

Problem
recognized; multiple
sources fully
available;

Fully  developed,
with little scope for
improvement;
iconic, factual and
behavioral content
all sound

A high degree of
local  detail in
warnings; most
needs now being
satisfied

Highly developed

High standard
taking in results of
recent research

Remarks

Poor Government of performance and financial funding. We

need capacity building.

Lack of experience.

Unavailability of complete information.

Unavailability of complete information.

Weakness in means available.

Lack of Government and public interest.
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Development stages Remarks
.4+ 2 ' 3 /| 4 | 5 |

scope for
improvement
Extent of integration = Non-existent; Collaboration and @ Collaboration is now | Collaboration is | Seamless Poor spending in this area and limited collaboration
of forecast and media competition  and | competition exist  the rule and | the norm; explicit | integration is
agencies rivalry abound side by side; competition and | measures to | evident; explicit
reasonable rivalry has Dbeen | reinforce measures to
collaboration at | eradicated integration are | reinforce integration

some levels over
some aspects

evident

are evident

Extent of informal @ Very limited; with | Limited; with no | Evidence of some @ Well-developed Extensively active | Lack of public interest and poor spending.
communication no attempt to | attempt to | communication social  networks; | informal social
network activity encourage encourage activity; value may | value recognized networks; value
be recognized recognized and
reinforced
Availability of | Virtually non- | Efforts to build a @ Less than | Comprehensive Comprehensive GIS | Weakness of the means and equipment to measure drought.
drought hazard | existent, or existent | comprehensive comprehensive database of | database of drought
information but  fragmentary | database for the database of drought | drought hazard | hazard zones;
and incomplete | first time; updating | hazard zones; | zones; not on GIS; | regularly updated;
based only on | not well- | irregular updating; | regularly updated; | high quality and
historic records considered; major = some major quality | quality and | high resolution
quality and @ and resolution | resolution
resolution problems | problems problems
Attitude towards Highly restrictive | Quite  restrictive | Mixed; more | Generally  more | Fully open in policy
freedom of drought and secretive and secretive openness open in policy and | and practice
hazard information developing, but in | practice
practice
confidentiality
looms large
Public awareness | Non-existent or | Efforts are apparent | Programs exist; = Programs  exist; | Comprehensive; If the correct method are available.
raising about drought | virtually so to develop | relies on narrow narrow range of | regular awareness
warnings awareness range of methods; methods; not | raising, using
programs significant evaluated; fewer | combination of
shortcomings; not = other shortcomings | methods; regularly
evaluated evaluated
Public education = Non-existent or | Efforts to include | Embedded in school | Embedded in | Integrated approach | Lack of Government and public interest
about drought hazard | virtually so material in  the | curriculum; linkedto | school curriculum; | employing school
and warnings school curriculum | some exposure in | linked to some | and college
are apparent; other | audio-visual and | exposure in audio- | curriculum; audio-
methods are ad-hoc | printed media; | visual and printed | visual and printed
unevaluated; special = media; either | media; effectiveness
needs and ethnic | unevaluated, or | formally evaluated;
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Knowledge of
drought warning
effectiveness by
agencies

Performance targets
set and monitored

Organizational
culture

Development stages

Denial of failings
and limitations; no
evaluation

Non-existent

No evidence of a
disaster mitigation
culture (i.e.
organizations
internalizing
disaster mitigation
activities)

Some recognition
of failings and
limitations; efforts
to identify how
improvements

might be made but
little achieved,;
irregular evaluation

Interest is evident;

only partially
developed;
monitoring not
fully systematic or
fully reported
Evidence of

disaster mitigation
culture in a
minority of
organizations;
competition
between
organizations

mmormes not
distinguished

Wider recognition of
failing and
limitations; some
improvements have
been made; evidence
of some involvement
of stakeholders and
regular evaluation

More clearly
developed but
performance targets
not necessarily
published; evidence
of  improvements
and target raising is
patchy; as is
reporting

A disaster mitigation
culture exists in
many organizations;
with evidence of
collaborative
arrangements;
competition between
organizations

special needs and
ethnic  minorities
are distinguished

Wider recognition
of failing and
limitations; some
improvements

have been made;
evidence of
involvement of
stakeholders  and
regular evaluation

Full set of
performance
targets published;
some evidence of
improving
performance and
targets; evidence of
monitoring and

reporting

A disaster
mitigation culture
exists in many
organizations;
evidence of
internal emergency
plans; some
evidence of
widespread
collaborative
arrangements;
some compassion
detectable

ethnic mmorlty and
special-need groups

given special
attention

Full recognition of
failings and
limitations in past;
significant
achievements in
improvement
effectiveness
demonstrable;
regular  evaluation
involving full range
of stakeholders

Full set of
performance targets
published annually;
year on year raising
of performance and
targets evident; full-
scale  monitoring
systematically
reported

A well-developed
disaster mitigation
culture exists among
most internal
organizations;
internal emergency/
preparedness plans

are widespread;
collaborative  and
contractual

agreements and

disaster mitigation

Lack of cooperation between agencies.

Poor Government funding.

Poor of Government funding.




INSTITUTIONAL SURVEY AND ASSESSMENT FOR DROUGHT EARLY WARNING IN IRAQ

Table 5. Assessment of Drought Early Warning System in Kurdistan Region

Legitimization and
authority  accorded
for Drought Early
Warning System

Legislative

foundation

‘Warning philosophy

Forecast and warning
parity

Application of
technology to
forecasting
Application of
technology to warning
dissemination
Geographical
coverage (land area
covered)

Extent of links with
users/ other
stakeholders

None

None

Basic; no lead from
government; no
consistency

Forecast-dominated
with no attention to
warning
dissemination

Basic;  numerous

equipment

shortcomings

-do-

0-9%

Virtually
existent

non-

Very limited and
weak

Very limited
fragmentary

legislation

Basic, with some

lead from
government; no
consistency

Forecast-dominated
with peripheral
attention to warning
dissemination

Developed beyond
basic; but
equipment
shortcomings
remain

-do-

10-30%

Limited, beginning
to develop with
some stakeholders
being identified

Partially evident
with some power

Partially evident
with shortcomings

Intermediate  level
with lead from
government; partly
consistent;  partly
inconsistent

Forecast-dominated
with more attention
to warning
dissemination

Advanced, state-of-
the-art in  some
areas; some
equipment
shortcomings
evident

-do-

31-50%

Partially developed,
many links exist but
large scope for
enhancement

Evident and
relatively powerful
Evident but not
fully specified;
fewer
shortcomings
Higher level with
lead from
government;
higher levels of
consistency
Less forecast-
dominated  with
more than
peripheral
attention to
warning
dissemination
Advanced, state-
of-the-art in many
areas, but some
equipment
shortcomings
-do-
51-70%
Well developed,
many links exist;
dialogue is

developing well

Development stages
1 ] 2 ' 3 | 4 | 5 |

Fully evident and

very powerful
Fully evident,
probably with

specialist legislation

Advanced, with lead
from government,
low levels of
inconsistency

Equal attention with

high  level  of
attention to warning
dissemination

Advanced, state-of-
the-art in most areas,
no major equipment

shortcomings
-do-
>71%
Fully  developed,

links with full range
of stakeholders,
frequent dialogue

Instruction to widen green areas and against cutting down
trees and during green safety belt around city.

A draft of law about activation of digging and make dams.

During analyzing data by weather forecast about amount of
raining.

Analyzing amount of raining in Winter.

By some connected equipment and programme with
satellite, and some stations which measure surface water.
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Arrangements for
social groups with
limited resources

Redundancy in

communication
networks is developed

Multiple reinforcing
sources of warnings

Content of warning
messages to public

Degree of local detail
in warnings

Extent to which the

warning system
allows for
confirmation
processes
Presentation of
warnings by

broadcast media

Development stages
4/ 2 ' 3 | 4 | 5 |

No special
arrangements

None to very little;
need not recognized

Problem
unrecognized, only
one source
available

Limited with major
shortcomings  in
iconic, factual
and/or behavioral
content

None.
generalized
warnings; problem
unrecognized

Highly

None in formal
system;  problem
unrecognized

Basic methods;
many shortcomings
affecting
communications
are unrecognized

A limited
recognition of need

Minor; need
beginning to
become recognized

Problem

recognized; two
sources available;
second  partially
developed

Improve a little, but
still  with some

major shortcomings

None.
generalized
warnings; problem
being worked on

Highly

None in formal
system; problem is
recognized,
problem
worked on
Basic
many
shortcomings, but
some of these are
recognized and
being addressed

being

methods;

Problem is
recognized and the
warning system and
related
arrangements reflect
this, but scope for
considerable
improvement

Partially developed,
with plenty of scope
for greater
development
Problem recognized;
two sources fully
available;

Partially developed,

but considerable
scope for further
improvement

Some degree of local
detail in warnings,
but latent demand
exists

Some good
possibilities exist

Partially developed,
many shortcomings

recognized and
being addressed, but
scope for
improvement

Problem is
recognized and the
warning system
and related
arrangements
reflect this, but
some scope
remains for
improvement

Partially
developed;  with
some scope for
improvement
Problem
recognized; more
than two sources
fully available;

Partially
developed, but
with some scope
for improvement
remaining

A higher degree of
local detail in
warnings; some
needs now being
satisfied

Well developed

Partially
developed, many
shortcomings
recognized
addressed,

and
but

A highly robust
system based on full
need recognition;
special
arrangements and
little major scope
for improvement

Extensively
recognized
developed

and

Problem
recognized; multiple
sources fully
available;

Fully  developed,
with little scope for
improvement;
iconic, factual and
behavioral content
all sound

A high degree of
local  detail in
warnings; most
needs now being
satisfied

Highly developed

High standard
taking in results of
recent research

Remarks

NGOs like FOW, German GIZ and Dutch TMT+.

Via TV channels.
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Extent of integration
of forecast and media
agencies

Extent of informal
communication
network activity
Availability of
drought hazard
information

Attitude towards

freedom of drought
hazard information

Public awareness
raising about drought
warnings

Public education
about drought hazard
and warnings

Development stages
.4+ 2 ' 3 /| 4 | 5 |

Non-existent;
competition
rivalry abound

and

Very limited; with
no attempt to
encourage

Virtually non-
existent, or existent
but  fragmentary
and incomplete
based only on
historic records

Highly restrictive

and secretive

Non-existent or
virtually so

Non-existent or
virtually so

Collaboration and

competition  exist
side by side;
reasonable

collaboration at
some levels over
some aspects
Limited; with no
attempt to
encourage

Efforts to build a
comprehensive
database for the
first time; updating
not well-
considered; major
quality and
resolution problems
Quite  restrictive
and secretive

Efforts are apparent
to develop
awareness
programs

Efforts to include
material in  the
school curriculum
are apparent; other
methods are ad-hoc

Collaboration is now

the rule and
competition and
rivalry has been
eradicated

Evidence of some
communication

activity; value may
be recognized
Less than
comprehensive

database of drought

hazard zones;
irregular  updating;
some major quality
and resolution
problems

Mixed; more
openness
developing, but in
practice
confidentiality
looms large
Programs exist;
relies on narrow
range of methods;
significant
shortcomings;  not
evaluated

Embedded in school
curriculum; linked to
some exposure in
audio-visual and
printed media;
unevaluated; special
needs and ethnic

scope for
improvement
Collaboration  is
the norm; explicit
measures to
reinforce
integration are

evident

Well-developed
social  networks;
value recognized

Comprehensive

database of
drought hazard
zones; not on GIS;
regularly updated;

quality and
resolution
problems
Generally  more

open in policy and
practice

Programs  exist;
narrow range of
methods; not
evaluated; fewer
other shortcomings

Embedded in
school curriculum;
linked to some
exposure in audio-
visual and printed
media; either
unevaluated, or

Seamless

integration is
evident; explicit
measures to

reinforce integration
are evident

Extensively active

informal social
networks; value
recognized and
reinforced

Comprehensive GIS
database of drought
hazard zones;
regularly updated;
high quality and
high resolution

Fully open in policy
and practice

Comprehensive;
regular  awareness
raising, using
combination of
methods; regularly
evaluated
Integrated approach
employing  school
and college
curriculum; audio-
visual and printed
media; effectiveness
formally evaluated;
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Knowledge of
drought warning
effectiveness by
agencies

Performance targets
set and monitored

Organizational
culture

Development stages

Denial of failings
and limitations; no
evaluation

Non-existent

No evidence of a
disaster mitigation
culture (i.e.
organizations
internalizing
disaster mitigation
activities)

Some recognition
of failings and
limitations; efforts
to identify how
improvements

might be made but
little achieved,;
irregular evaluation

Interest is evident;

only partially
developed;
monitoring not
fully systematic or
fully reported
Evidence of

disaster mitigation
culture in a
minority of
organizations;
competition
between
organizations

mlnorltles
distinguished

not

Wider recognition of
failing and
limitations; some
improvements have
been made; evidence
of some involvement
of stakeholders and
regular evaluation

More clearly
developed but
performance targets
not necessarily
published; evidence
of  improvements
and target raising is
patchy; as is
reporting

A disaster mitigation
culture exists in
many organizations;

with evidence of
collaborative
arrangements;
competition between
organizations

special needs and
ethnic  minorities
are distinguished

Wider recognition

of failing and
limitations; some
improvements

have been made;
evidence of
involvement of
stakeholders  and

regular evaluation

Full set of
performance
targets published;

some evidence of

improving
performance and
targets; evidence of
monitoring and
reporting

A disaster
mitigation culture
exists in many
organizations;
evidence of
internal emergency
plans; some
evidence of
widespread
collaborative
arrangements;
some compassion
detectable

ethnic mmonty and
special-need groups

given special
attention

Full recognition of
failings and
limitations in past;
significant
achievements in
improvement
effectiveness
demonstrable;
regular  evaluation
involving full range
of stakeholders

Full set of

performance targets
published annually;
year on year raising
of performance and
targets evident; full-
scale  monitoring
systematically
reported

A well-developed
disaster mitigation
culture exists among
most internal
organizations;
internal emergency/
preparedness plans

are widespread;
collaborative  and
contractual

agreements and

disaster mitigation
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6.2. Institutional Capacity Gaps and Needs

6.2.1. Meteorological Services of Iraq (and KRG)

The Iraq Meteorological Organization & Seismology (IMO) of the Ministry of
Transport and Communication is responsible for all meteorological (and
seismological) services in Iraq, while the General Directorate of Meteorology &
Seismology (GDMS) of the KRG Ministry of Transport and Communication is
responsible for both meteorological and seismological services in Kurdistan region.

Table 6. Meteorological Services Assessment for Drought Early Warning in Iraq (and KRG)
across key functional areas
Functional Existing Capacity Minimum & urgent Requirements Optimum Capacity

area requirements

Observing and Monitoring

Total number of observation stations are inadequate; Manual stations are decreasing due to lack
of manpower, upkeep and resources; Few automatic stations are functional. So coverage of
current weather monitoring network is weak. No upper air observatories are functional (Iraq and
KRG). One (1) Doppler weather radar in Baghdad airport is non-functional due to issues with
receiver

Surface 0 41 meteorological o All 41 surface observatories -= |o 50 additional

Observations stations, only 2 are manual and automatic- should AWS stations are
AWS and 6 seismic be made fully functional with needed to cover
stations. spares and services support all of Iraq

o Co-locate AWS with manual

i stations in Iraq initially across
o 27 AWS stations and 7 q y o A total of 94 AWS

manual stations, 50% of stations to 100% A
exchange data with gradually to increase data stations (|60
IMO every 3 hours availability and manage additional AWS)
(KRG) manpower shortage ?&igt)aeded
o At least 60 AWS stations, ie,

33 more are needed in KRG to

address spatial variations

(KRG)

Upper air o None 0 2 upper air stations in Iraq 0 Same as
need to be made functional- minimum
with at least 2 observations/ capacity
day (00 UTC and 12 UTC) requirements

o At least Erbil Upper Air station
should be made operational

o 1 radar in Erbil airport should
be made installed and made
operational

o Pilot GPS Sonde based wind
measurements at each of the
governorates in KRG and Iraq

(KRG)
Radar o 1in Baghdad airport- |4 Baghdad radar should be
not operational made functional
o Iin Basra under o
commissioning o Commissioning of Basra radar

needs to be expedited for
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Functional

area

Existing Capacity

Minimum & urgent Requirements

monitoring sand- and dust-
storms related visibility
changes for aviation services

Optimum Capacity
requirements

managerial staff

0 6 technical/ field staff
and 4 IT personnel
including in
Governorates (9
forecasters) (KRG)

Satellite o Limited web access o Highspeed internet
available connectivity is needed at

GDMS and IMO to access and
utilize satellite derived
products from EUMETSAT,
CMA and IMD

Skilled 0 273 technical and o At least 10% of manpower

manpower field staff and 81 should be augmented in both

GDMS and IMO focusing fully
on servicing the observation
networks with inventory of
sufficient spares

Other issues

o Real-time connectivity
between stations and
central forecasting
office is limited

o Online connectivity
with observation
network of other
agencies- Agriculture,
Water Resources,
Environment and
dam/ reservoir is
limited

o Co-locate AWS with manual
stations in Iraq initially across
50% of stations to 100%
gradually to increase data
availability and manage
manpower shortage

o Webportal (with Mobile App) to
be developed for sharing
integrated observation data
within agencies with
observations

o High-speed connectivity of
GDMS with IMO is needed for
service delivery enhancement
(KRG)

Telecommunications, Data Management and Exchange

Data receipt
and exchange

o Quite traditional,
manual methods for
transmitting data are
practiced

o Telemetry based digital
observation systems for
uploading directly into server
through customized application
and network configuration is
essential

Data format &
Storage

o Excel-based; Gaps in
data storage; spatially
and temporally, data
is not full and
continuous.

o Data storage and
archival features are
not currently fully
digital with manual
interfacing.

o Coverage of the observation
data needs to be recreated
using reanalysis data to
resolve temporal and spatial
gaps in a gradual manner,
starting from 2000 for better
weather and climate
monitoring

o Scalable storage with efficient
archival/ retrieval support tools
are needed, with fail-safe data

o Ultimately data

should be useful
for long-term
climate
monitoring
purposes,
through robust
time-series data
that is
continuously
updated
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Functional

area

Existing Capacity

Minimum & urgent Requirements

protection features

o Interfacing of online quality

control and sensor-related bias
correction tools need to be
digitally configured as part of
central data server support
system

Optimum Capacity
requirements

Prediction and Forecasting
Currently data analysis is undertaken using manual methods; Monthly/ periodic bulletins

using observation data for understanding weather systems that prevailed are not generated;
Analytical tools for assessing weather and climate variability characteristics, at surface and
selected levels of atmosphere need to be customized at the forecasters’ desks

(rainfall, temperature, land
surface parameters- soil

Computing o No computing facility |o Access to Cloud-based
capacity for running any model computing resources for
modelling, storage and
archival
Modeling o No NWP modelling o Augmenting skills of existing
software & undertaken currently forecasters to create skilled
Skilled o 30 forecasters in IFG operational forecasting cadre.
manpower and 9 in KRG- With ability to access real-time
currently synop-based forecasting products through
forecasting and web-based services
aviation services
support
o No NWP modelling
operational capacity of
forecasters
o Primitive forecasting
knowledge with
limited skills, below-
par manpower for
meeting existing
service demands;
o Induction training of
new staff is limited
Use of o Expert-based/ o Drought severity indices- SPI, |o Compiled,
thresholds experience based precipitation and evaporation updated
thresholds are utilized index, evaporation and database with
for forecasting drought demand index, gaps filled using
vegetation index, etc need to reanalysis data
be defined for Irag and KRG needs to be
using reanalysis datasets made accessible
o Implementation as real-time for sectoral
products as integral part of agencies for
Drought EWS analysis
Forecast Products
Parameters |0 Seasonal outlooks o Through web-based services |5 Generate multi-
using statistical tools generate forecast products for: | model ensemble-
are generated ! Drought monitoring/ EW based products

with probabilistic
outlooks and
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Functional

area

Existing Capacity

Minimum & urgent Requirements

moisture, evaporation) on
short/ medium timescales
(3-10 days) including
water availability outlooks
on extended timescale
(monthly and seasonal)

I Satellite-based sand/ dust-
storm monitoring and
forecasting

Optimum Capacity
requirements

associated
severity indices

o Extreme rainfall-

based outlooks to
be generated for
flash flood
guidance,

especially in KRG

Expand to include
air-quality and
environment

bulletins

user agencies- agriculture,
water resources, JCC, for their
preparatory and anticipatory
actions

forecasts
User-list & o Agriculture/ Water Understanding minimum Customised
specific resources/ JCC operational requirements and forecast
bulletins o No user specific needs of key climate sensitive

information as
needed by Water
Resources,
Agriculture
agencies and
their  extension
services need to
be generated

Dissemination System

Communicati

o No web/mobile based

Web-portal to be established

Irag and KRG regional forum
in KRG for user interactions

on channel information to disseminate forecast
dissemination system products for key user
in place agencies/ stakeholders
Mobile app-based
dissemination of extreme
weather alerts
User o No regular user Establish national consultation Establish sub-
feedback interaction forum forum for climate outlooks in national forums

across Iraq and
sub-regional
forum KRG at
governorate
levels

i. Observation and Monitoring

More Manual and Few Automatic weather observation systems: About 40 manual
surface observation stations are operational in addition to the 27 Automatic
Weather Stations (AWSs) in KRG - in the background of limited skilled manpower;

lack of spares for operation & maintenance;

limited funding support for

upgradation and expansion of observation network supplemented with AWSs.
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Until the much needed observing system network augmentation takes place, Iraq
Meteorological & Seismological Organization(IMO) need to fully make use of
weather monitoring stations set up by Ministry of Agriculture, Ministry of Water
Resources, KRG and other agencies including by NGOs, Private Agencies (if any)
so as to capture ever evolving signatures of land-surface hydrological
characteristics all across Irag and KRG region for guiding holistic drought
management actions.

II" Data Communication and Management

Digital and automatic transmission: Digital (manual) and automated observational
data transmission system exists from remote surface observation stations without
fail-safe redundancy support of communication bandwidth.

Need to build automated data acquisition, data processing and quality control
protocols for the integrated observing station data from networks of Ministry of
Agriculture, Ministry of Water Resources and others.

Not digitized: State of the art integrated weather and climate data management
system with seamless cloud based archival & retrieval support is essential for
building various tools of data analytics; drought impact assessment and risk
management; decision support respectively for all associated Government
Ministries/Departments/Agencies.

IlI"#Forecasti$%&. ()# #

Statistical Models with no trained human resource: Primitive forecasting tools exist
with limited skilled forecasting support manpower that is highly below-par for
meeting existing service delivery needs.

Need to engage and augment fully trained and skillful operational forecasting
cadre with access to real time forecast model products on urgent basis with utmost
priority. Training and capacity building is needed to start operating effective
national drought monitoring, detection, early warning and decision support
services for Iraq and KRG region fully meeting drought management information
needs of all associated Government Ministries/Departments/ Agencies.

*"#Communication#%#,)'-)##

Letters, Emails and Calls are used to disseminate information: All needed
actionable weather, climate, land-surface hydrology information need to be
tailored (on continuous basis) and shared as per the designated protocol for
effective user sector-specific drought risk management actions at their end

Existing communication protocols need to be reviewed so as to plan for upgrading
to a Common Alert Protocol (CAP) system of WMO for effective community level
alert dissemination.
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No Feed Back received: National, regional and district level consultation platforms
need to be established for assessing the emerging user needs and to seek the
feed-back on the operated services.

Community level survey need to be carried out on annual basis to obtain the feed-
back on the operated services as well as improvements for value added services.

*I"H6,77%-+#3-%8RegionaliS(%40(#:'/+'-)# #

Weak support: Limited knowledge resource access and digital forecast product
access exists.

Early action is required to provide digital access to the skillful forecast product
access to IMO so as to start real time assessment of changing characteristics of
drought and anticipate the immediate future scenario as well.

%" 07021+ )# : HHumanik')%,-2'=#>'"21/120(# #

Urgent induction and augmentation of trained manpower is essential to improve
the service delivery of IMO and KRG warning services. Refresher and advanced
level forecaster training sessions need to be organized.

I "H07021+1) HEquUIpmMent8%-#8%/1+%-/ T8O+0#0/0(A+129/& §%3+B0-#)A)+'8) #

ICT, computing and networking infrastructure for online data analytics and value
addition for IMO is limited. ICT, computing and networking infrastructure along
with storage, archival and retrieval support need to be upgraded so as to make
IMOs Forecasting Offices fully capable of enhanced service delivery with value
added products to user sector.

6.2.2. Agricultural Services Capacities of Iraq (and KRG)

Successive years of drought, fluctuation in rainfall, climate and environmental
changes, and associated risks have contributed to the gradual decline of
agriculture productivity in Iraq.

Traditional crop calender for various crops in Iraq depends on the rainfall (water)
availability. Figure 2 illustrates the crop calendar while Figure 3 depicts the mean
monthly rainfall received over past 30 years.
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Iraq — Crop Calendar

Barley
Corn
Cotton
Millet
Rice
Sorghum
Wheat
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Il Plant Mid-Season M Harvest
Figure 2. Crop Calendar for typical crops in Iraq
(Source: USDA, Foreign Agricultural Service
https://ipad.fas.usda.gov/rssiws/al/crop_calendar/metu.aspx)
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24 °C 18 mm
16 °C 12 mm
8 °C 6 mm
0 °C O mm

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Min-Temperature - Mean-Temperature - Max-Temperature
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Figure 3. 30-year Average Monthly Precipitation and Average Max, Min. Temperature in Iraq

(Source: World Bank Climate Change Knowledge Portal)
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Table 7 and Table 8 depict vital growth related information as well as stage-wise
water requirements for some of the key crops grown in Iraq.

Table 7. Growth Periods, Planting and Harvesting Dates for some key crops
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Table 8. Crop Water Requirement for key crops by stage
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Based on the crop water requirements and other factors, irrigation schedules can
be arrived at for each crop, which may vary, eg: there may be five irrigation
schedules for wheat, three for barley, four for corn, and twelve for tomatoes, that
are specific to not just the crop/ variety, but the location and agricultural practices.
Understanding of these granular differences and information needs would lead to
better estimation of water demands for agriculture as well as proactive field
management practices in conjunction with timely forecasts of weather (and
water).

Risk informed decisions relating to cropping can be made at certain stages,
particularly about the initial planting by applying seasonal forecasts, 48-hours to
72-hours weather forecasts could be applied for input operations like fertilizer
application and pesticide application and harvesting operations.

Forecasting the variability of the rainfall, and consequently the surface water
resource availability serves as critical information for decision-making in
agriculture, requiring close collaboration and cooperation between meteorological
and agriculture sectors.

Currently, cooperation is limited due to technical constraints that hinder
generation of such information, not restricted to human resources, but also
computing, technical skills, local level information on cropping and availability of
forecasts among others.
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Table 9. Agricultural Sector Assessment for Drought Early Warning in Iraq (and KRG) across

key functional areas

Functional Area Current Capacities Gaps and Needs

Observation and Monitoring

Crop Monitoring

o Adequate number of automatic

observation stations with some
maintenance and operation
budget

Have some capacities for
utilising satellite inputs for crop
monitoring

o Satellite based crop monitoring
system need to be put in place
along with skill development of
available technical manpower.

o New and additional layers are
needed, requiring cooperation with
other agencies with access to such
imageries and layers (eg:
Geological Survey)

0 An integrated web-GIS enabled
platform with joint ownership of
relevant agencies is essential to
bring in their own data layers

Data
Communication
from observation to
Central Agriculture
office

o The data is received in multiple

modes- physically and by mail
from field offices, as well as
satellite based communication
for AWS network that is linked
to the central data collection
center located in the Ministry
of Agriculture Building in
Baghdad

Satellite data images are
received and processed by
specialized staff trained on
GIS/ Remote Sensing

o Need to build automated data
acquisition, data processing and
quality control protocols for the
integrated observing station data
from networks of Ministry of
Agriculture, Ministry of Water
Resources, and others.

Modelling and Forecasting

Data Management
system

o IT System exists with limited

features.

Agro-meteorological network
of automatic weather stations
is established wunder Iraqi
ministry of agriculture across
45 stations in Iraq.

Various weather parameters
that affect agriculture like air
temperature, relative humidity
of the air, solar radiation,
barometric pressure, wind
speed and wind direction, soil
temperature, soil moisture, in
addition to other information
like evaporation - reference,

o Need to implement a robust data
management system linked to a
fully-functional Agriculture
Decision Support System (eg:
RIMES -SESAME)

Optimum requirements:

o Extend services to cover additional
sub-sectors eg: water resources
management and livestock

o Initiate work to generate crop
contingency plans, better suited
crops (heat-resistant, low-
moisture varieties) and water use
efficiency/ water conservation
options
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Functional Area Current Capacities Gaps and Needs

thermal assembly, and dew-
point are continuously
measured.

(¢}

Advocacy Extension

services

through

Crop data analytics
with integration of
weather forecast
data and transform
data into farmer
relevant
information

o Crop Model with inadequate
trained human resource

o

Need to Produce agriculture maps
(vegetation cover) and its
distribution in all governorates and
comparing the density of
vegetation cover according to the
climate condition of each region.
All necessary crop data analytics
can be generated by fully aligning
with SESAME Applications

Drought Warnings/
Advisories
Formulation

o Advisories provide a generic
indication of impacts due to
drought

(0]

Beyond the generic information
provided now, Need to implement
and customize an Agriculture
Decision Support System (eg:
RIMES-SESAME) integrating
weather forecast products with the
crop data, soil data and crop
calender

Upon SESAME implementation,
weather-based crop specific
advisory to the cultivators can be
provided.

Need to generate land degradation
index and sand dunes/
desertification information

Community Outrea

ch and Dissemination

Extension services
to farmers

o Extension services provided in
some areas to farmers reach
out in person to officials

Extensive extension support
services need to be organized for
farming community

programs and the field days for
farmers.

o Instructions and provision of
some agricultural supplies
exists in a very limited manner |0 CRM Field schools through a TOT
approach need to be conducted
Communication to |o Directly via mobile telephone |0 Regular dissemination mechanism
Farmers to registered farmer’s groups of crop specific advisories need to
o There are agricultural be set up using SMS, web based

platforms, print and TV media.

While longer-lead weather and climate forecasts can help agriculture operations
to a certain extent, strong governance led interventions are vital to decrease water
consumption, ensure good management of water resources and for critically
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determining and planning the water requirements considering water footprints of
the major crops because agriculture is the largest consumer of water. There is a
need to build systems for assessing the crop water requirements, irrigation
schedules and water footprint for major crops, to anticipate the effects of water
deficits on crop productivity or yield, and to improve irrigation under limited water
conditions for effective management of water resources to cope with drought.

6.2.3. Water Sector Institutional capacities in Irag (and KRG)

Studies indicate that the Iraq water situation has been under severe stress and
could further deteriorate in the future. Iraq is dependent on surface water from
Tigris and Euphrates, and there are no other alternative water resources. Socio-
economic development policies and practices (both in-country and transboundary)
over the decades have contributed to the Iraq’s water scarcity problem.

The droughts of Mesopotamian marshes have had a significant effect that resulted
in environmental changes and increased the impact of desertification. Thus,
solving the problem of water requires a strong governance to develops plans which
follows a water policy suited to the geography of the area and overcome the Iraqi's
riparian states competition. Despite local level variations in the amount of rainfall-
both spatially and temporally, three-quarters of cultivated lands depend on rain
as a basic source of irrigation. Hence, monitoring water availability (in terms of
quantity, quality) and assessing usable quantum of water to meet the
consumption needs is central to the water resource management of Iraq.

Table 10. Water Resource Management Assessment for Drought Early Warning in Iraq (and
KRG) across key functional areas

Functional Area Current Capacities Gaps and Needs

Observation
Monitoring

and

Currently have more
manual and only few
Automatic Hydrology
observation stations

o Need to make existing stations
automatic and fully functional with
data transmission facilities

o Need to integrate all available
observing stations of IMO, Ministry of
Water Resources Ministry  of
Agriculture and KRG Agencies and
set up a centralized data acquisition
and analysis platform on priority
basis.

Optimum requirements:

o Need additional AWS (observation)
stations in Iraq and KRG region to
capture all signatures of variability

o Expansion of the integrated
observation station network is to be
implemented to meet early warning;
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Functional Area Current Capacities Gaps and Needs

emergency response  planning;
disaster management; water and
agriculture resource management

needs
Data Trained Manpower with |o Fail-safe communication from the
Communication Automatic Transmission integrated observing stations to the
from observation to forecasting office of IMO, Command
forecast centre Control Center of MOWR, Agriculture

Decision Support Center of MoAg
need to be established for all due
analysis of the current and emerging
scenario for organizing all needed
mitigation actions.

Data Management | Basic level of digital Data |o Centralized data management and
system Management decision support centre need to be
established
o Water resources data management
systems need to be designed to
analyse impacts on three basic
factors (two of which are external
factors):
i) Climate changes
i) Available water resources that
come from outside the border.
iii) Better planning and managing of
water resources.
0 Support to access and integrate
weather forecasts (daily, weekly,

monthly and seasonal) into

operations
Forecasting and | Gauge to Gauge correlation |o Tools for Hydrological assessment,
Modelling techniques with limited water balance & land-surface and
trained human resource water budget are to be set up for

equitable distribution and access to
the available water resource and to
be customized using meteorological,
river and rain gauge stations data
and seasonal forecast updated on
monthly basis at basin scale

o Catchment delineation, estimation of
anticipated inflow from outside the
boundaries of Iraq into dams and
reservoirs are also necessary

Optimum requirements:

o Efforts towards fortnightly ensemble
forecasts with probabilistic
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Functional Area Current Capacities Gaps and Needs

hydrological assessment scenarios at
basin scale

Communication to | All users receive real-time |0 All needed actionable weather,

users forecast data climate, land-surface hydrology
information need to be tailored (on
continuous basis) and shared as per
the designated protocol for effective
user sector-specific drought risk
management actions at their end

o Existing communication protocols
need to be reviewed so as to plan for
upgrading to a Common Alert
Protocol (CAP) system of WMO for
effective community level alert
dissemination.

o Educating people about rationalizing
water consumption.

o National, regional and district level
consultation platforms need to be
established for assessing the
emerging use needs and to seek the
feed-back on the operated services.

o Community level survey need to be
carried out on annual basis to obtain
the feed-back on the operated
services as well as improvements for
value added services.

In summary, the water resources sector in Iraq has to contend with, and address
the following:

- Relatively low rainfall within the country, and dependence on river water
(largely transboundary)

- Limited or no information sharing from outside of Iraq’s borders on rainfall in
catchments of the dams and water availability

- Limited observation and monitoring networks within country, and lack of
longer-lead model forecast outputs for rainfall, coupled with limited technical
resources to undertake hydrological and other modelling

Addressing these constraints requires a concerted effort built around enhancing
observation and monitoring capacities, access to readily available data/
information products, capacities for interpreting and analyzing such information
and generation of actionable products tailored to address decision-making
requirements of users- primarily, agriculture.
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6.2.4.

Environmental Sector Institutional capacities in Iraq (and KRG)

Environmental considerations in Iraq are predominantly the need for optimum
management of scarce water through reduce, reuse and recycling in all user
sectors- particularly agriculture; the proactive management of land degradation
and desertification; and monitoring of sand and dust storms and resulting impacts

on air quality.

Capacities for monitoring environmental parameters are limited, as are resources
for environmental management, despite adequate legal and policy frameworks.

Table 11. Environment Sector Assessment for Drought Early Warning in Iraq (and KRG)
across key functional areas

Functional
Area

Observation and
monitoring

Current Capacities

Only one (1) station for
air quality monitoring
exists in Erbil- but
currently not functional.

There are three fixed
stations in Dohuk
distributed in urban and
traffic areas and the
Park area, and two
mobile stations used in
cases of pollutant
emission from specific
sources

o Laser-based

Gaps and Needs

sampling of air quality
parameters, concentration of aerosols and
toxic gases on an air-borne/ UAV platforms

6-monthly updates of street level laser-
based sampling for emission inventory of
sources and source apportionment of
emissions at city-scales in important urban
centres, eg: Erbil, Baghdad, Basra

Forecasting

None

Copernicus air quality and environmental
prediction data to be made accessible and
used for expected concentrations of
aerosols and toxic gases over Iraq for next
4 days as a beginning.

Subsequently, country-scale air quality
forecasting tool- System for Integrated
Modeling of Atmospheric Composition
(SILAM) from FMI, Finland can be
considered through bilateral arrangements

Others

o To address water shortages and depleting

water table, diversion of recycled water for
other uses and recharge of ground water
need to be explored on a pilot basis
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7. PRIORITIES FOR DROUGHT EARLY WARNING

7.1. Short-term priorities

Immediate priorities for improving the rudimentary drought early warning system
in Iraq need to focus on:

i. Enhancing observation & monitoring capacities. These are vital, not
only for recording the weather but also to undertake verification and bias
removal of forecast products, and crop monitoring for anticipatory actions.

ii. Enabling access to available forecast products. High quality products
are available that can be tailored for immediate drought warning and risk
management needs.

iii. Support outreach, application, customization to address minimum

requirements of users for informed decision-making on water releases,
crop water demands at the initial stage.

7.1.1. ldentification of short-term priorities, sources and cost-estimation

C"D"D"B'E4)'-*0+!%/#0/&#$ %/'+%-!/?#

Priority 1: Since locally available information in Iraq is coarse- both spatially
and temporally - an urgent priority is to enhance combined
observation system (for meteorology, agriculture and water) for
continuous and systematic monitoring which is vital for
understanding the changing characteristics of drought.

An immediate potential solution is to support (IMO & GDMS-KRG)
to access and analyze reanalysis information from a global center,
e.g.: European Reanalysis 5 (ERA) or US National Centers for
Environmental Prediction (NCEP) Reanalysis, for at least 3 decades
and its continuous updating for delineating past trends and ongoing
daily, weekly and monthly changes.

Option 1: Access both the ERA and NCEP data through the Forecast
Customization System (FOCUS) created by the RIMES.

Estimated cost: For access to monthly data, cost is Nil. For
integrating ERAS daily data for past 3 decades, through FOCUS,
requires customization of FOCUS- for storage, archival efforts. This
would cost about USD 50,000. Additional training costs (about USD
36,000 as estimated in the TNA) will need to be covered.
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Option 2:

Standalone application development with dedicated hardware,
along with access to the free ERA and NCEP data.

Estimated cost: Cost for server and high-speed internet facilities
are required.

Priority 2: Maintain and upgrade the current meteorological and hydrological

Priority 3:

Option 1:

Option 2:

observation and monitoring systems (of IMO & GDMS-KRG, Ministry
of Agriculture and Ministry of Water Resources of both IFG and KRG)
to ensure continuous data is collected. The cost will vary depending
on the instruments/ sensor that needs to be replaced and would
range from a few hundred USD to 5,000 USD per location.
Observations will need to cover weather, water and crops.

Leverage satellite-based monitoring of: i) agriculture parameters
during crop cycle, of rainfall (for Ministry of Agriculture); ii) remote
sensing and GIS based analysis and its areal extent in upstream
catchment area of reservoirs (hydrological assessment) would help
to estimate water availability (for Ministry of Water Resources).
Requires purchase of relevant satellite imageries and data.

Customization using open-source webGIS tools. Can be undertaken
through the training proposed in the TNA (about USD 106,000).

Customization using ESRI or other commercial licensed GIS
software (costs would need to be discussed with authorized service
providers in Iraq)

C"D"D"B'G%-'20)+)#0/&#H/+!12170+%#

Priority 4:

Option 1:

Enable access (for IMO & GDMS-KRG) to readily available forecast
products from global and regional centres on various timescales-
weekly, monthly, seasonal and medium range forecasts

Access all these products from the ECMWF, US National Center for
Environmental Prediction (NCEP) through the NMHS-RIMES-ECMWF
Data Exchange (DataEX) Platform and the Forecast Customization
System (FOCUS) created by the RIMES.

Estimated cost: For access, cost is Nil, if in-country observation data
from Iraq is shared. Only training costs (about USD 36,000 as
estimated in TNA) will need to be covered.
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Option 2: Standalone application development with dedicated server (local
hardware) on which NCEP digital data (which is free) can be
customized, along with paid access to ECMWF data.

Estimated cost: ECMWEF digital data can be accessed on payment of
fees through a commercial agreement with ECMWF

Priority 5: Translation and interpretation of forecasts and products to be
undertaken through training and capacity building (for IMO &
GDMS-KRG, Ministry of Agriculture and Ministry of Water Resources
of both IFG and KRG). Specifically, drought severity indices such as
SPI, evaporation index, and evaporative drought demand index,
vegetation index, among others need to be defined for Iraqg and KRG
using reanalysis datasets. This suite of products must be
implemented.

At the same time, drought monitoring/ EW (rainfall, temperature,
land surface parameters- soil moisture, evaporation) must be
operationalized on short/ medium timescales (3-10 days) along with
water availability outlooks on extended timescale (monthly and
seasonal). The TNA provides further details on where and how these
capacities can be built.

C"D"D"# H77(120+!%/®/&#E,+-'021 #

Priority 6: Support for fully functional decision support systems (DSS), on
priority for agriculture (for Ministry of Agriculture of IFG and KRG)
to enable risk informed decision making and applications. Crop data
analytics can be supported through such agriculture DSS that
should also support:

i) integration of weather /climate forecast products with the crop
data, soil data and crop calendar

ii) issue weather/climate risk-based crop-specific advisory to
farmers to enable them to undertake forecast information based
anticipatory (no-regret) measures to minimize risks and
maximize potential gains associated with weather/climate
resources.

Option 1: Customize the readily available DSS for Agriculture at RIMES
(SESAME), that can be accessed via a formal cooperation. As it is a
cloud (web)-based tool, no additional hardware or software will be
needed in Iraq.

Estimated cost: For access to existing SESAME DSS at RIMES, cost
is Nil.
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Priority 7:

Option 1:

Only training costs (about USD 72,000 as estimated in TNA) for
orienting officials in Iraq on customization for various crops will need
to be funded. Depending on scope of the DSS to be implemented in
Iraq, server (cloud-based) upgradation at RIMES might also need
to be funded.

Support customization and outreach (for Ministry of Water
Resources of IFG and KRG) on water resources management needs
through inflow assessment for reservoirs as well as anticipated
water availability based on monthly and seasonal forecasts to meet
agriculture planning and operational requirements.

Can generate the required products sequentially after the set-up of
DataEX/ FOCUS and subsequently FLOCAST tools of RIMES

Estimated cost: For access to these existing DSSs at RIMES, cost is
Nil.

Only training costs (about USD 110,000, as estimated in TNA) for
orienting officials in Iraq on customization of these 3 tools will need
to be funded. Depending on demand on the server at RIMES based
on the implementation in Iraq, server (cloud-based) upgradation at
RIMES might also need to be funded.

7.2. Medium-term priorities

Medium-term priorities for enhancing drought management in Iraqg through
improved drought early warning could address creation of interpretation capacities
of products generated or accessible, environmental monitoring of water resources,
access to available remote-sensing-based products for monitoring of sand/dust
storms, downscaling of climate change model outputs particularly to anticipate
impacts on water resources.

7.2.1. ldentification of medium-term priorities, sources and cost-

estimation

Priority 8:

Enable access to, and interpretation of monthly climate information
bulletins for operational use in agriculture, water resources, dam
and reservoir management. In agriculture, (for Ministry of
Agriculture of IFG and KRG) support the generation of crop- and
location-specific advisories integrating forecasts of various
timescales. For water resources management support utilization of
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fortnightly ensemble forecasts for probabilistic hydrological
assessment scenarios at basin scale (for Ministry of Water
Resources of IFG and KRG). These require both access to the
forecast products and training on interpreting and utilizing the
information

Option 1: Several trainings on these areas have been identified in the TNA
that can address these requirements, coupled with the access to
such information that can be met through priorities identified in the
short-term.

Estimated cost: training costs (as estimated in TNA) for orienting
officials in Iraqg.

Priority 9: Creation of a web-based integrated platform for acquisition, archival
and storage of data collected by multiple stakeholders through
respective observation networks, as well as support for the
stakeholders to undertake requisite analysis for addressing user-
specific information needs. Sectoral agencies should be able to
access and utilize relevant past data from central database to better
interpret information products generated. (As an online facility, this
could be collectively owned and managed, while IMO and GDMS-
KRG could initiate the process)

Option 1: Several trainings on these areas have been identified in the TNA
that can address these requirements, coupled with the access to
such information that can be met through priorities identified in the
short-term.

Estimated cost: training costs (as estimated in TNA) for orienting
officials in Iraqg.

Priority 10: Support Environment agencies for more effective monitoring sand-
/dust-storms through access and interpretation of products
generated by the WMO’s Regional Specialized Meteorological
Centres and other global centres. Further, support in downscaling
of climate change models (IPCC) outputs particularly to anticipate
impacts on water resources.

Option 1: Several trainings on these areas have been identified in the TNA
that can address these requirements, coupled with the access to
such information that can be met through priorities identified in the
short-term.

Estimated cost: training costs (as estimated in TNA) for orienting
officials in Iraqg.
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8. CONCLUSIONS AND WAY FORWARD

Iraq is highly vulnerable to climate variability and climate change. Agriculture is
highly dependent on the winter rainfall, and water for irrigation from
dams/reservoirs which is governed by releases from upper riparian countries.
Addressing drought issues holistically in Iraq, will require focus on all facets of
drought- meteorological, hydrological, agricultural, socio-economic and
ecological.

Thus, drought management requires an integrated approach, bringing together
multiple stakeholders across several ministries in Iraq, to address all elements of
the early warning/ information value chain- from observation and monitoring, to
modelling and forecasting, to transforming them into actionable information with
user-engagement as well as community outreach and communication.

The capacities of the key entities in Iraq and Kurdistan region, engaged in these
functional areas have been assessed from this perspective, gaps and needs have
been identified and discussed with the agencies. Based on the knowledge and
skills existing in these areas, several training needs have been identified.

To enhance the anticipatory drought management capacities, with a focus on short
and medium term, key priorities have been identified with an indication of means
and preliminary requirements for implementing them, through partnership with
regional and global centres.
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Annex 4. Institutional Interviews: Salient information

BOARD FOR ENVIRONMENTAL PROTECTION AND IMPROVEMENT (KRG)

¥ Federal Law of 2008 governs EPIB. IFG and KRG collaborate well on
Environment, and IFG is the channel for international support on
environmental issues for KRG. Have few tangible projects in KRG addressing
environmental priorities

¥ EPIB is interested and needs support in undertaking more effective air quality
monitoring particularly in Erbil. Since 2008 satellite images show SO02
pollution. But stations are limited to 1 in Erbil and 2 in Duhok. Ground water
levels are dropping alarmingly and with limited surface water resources, the
situation needs to be addressed.

¥ Over 70% of water extraction is for agriculture, which utilizes traditional
technologies resulting in wastage. Advanced farming techniques and use of
drip and underground irrigation are critical needs. About 30% water extraction
is towards drinking and household use. Recycling of sewage water is a problem
and needs to be prioritized. There is no segregation of grey and black water
in the cities. A Centre for Climate Change is planned to be created to address
all issues holistically.

¥ Environmental Legislation: The EPIB has two important laws and a humber
of instructions on which it relies- Law No. 8/ 2008 and Law No. 3/2010.

¥ Law No. 8 for the year 2008 of Protection and Improvement of the
Environment in the Kurdistan Region. EPIB is a supervisory and advisory
body in the region that links and cooperates with the ministries and other
bodies in the Kurdistan Region through the Environmental Council, which is
called (the Council for the Protection and Improvement of the Environment in
the Kurdistan Region), which is headed by the head of the EPIB and with the
membership of a representative from each ministry who will be in the position
of director general to discuss the environmental issues and the meeting is held
every two months.

b Suggesting the necessary strategies and plans to protect the
environment in the region and determining the environmental goals and
priorities in it.

b Adoption and approval of the standard specifications and standards for
the elements of the environment (air, water, soil).

b Approval of the conditions and controls that must be met in
establishments and activities that have a harmful effect on the
environment or lead to a disruption of its balance.

b Adoption and approval of the instructions, decisions and controls
necessary for the implementation of the provisions of this law and issued
pursuant to it.

¥ EPIB Law No. 3 of 2010. Through this law, the Board undertakes the
following tasks to achieve its objectives. :

b Proposing a general policy for protecting the environment from pollution

and working to improve its quality and submitting it to the Council of

Ministers for approval.
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b Develop annual, medium and long-term plans for the protection and
improvement of the environment.

b Issuing instructions related to the required environmental parameters,
controls and information, monitoring the environmental safety of
projects, and the safety and health of implementing these instructions,
taking into consideration international covenants and charters for
environmental protection and the laws in force.

b  Conducting surveys and examinations related to environmental
pollutants and factors affecting the safety of the environment and
preparing environmental maps in coordination with the concerned
ministries.

¥ Instructions: The EPIB has a number of instructions in addition to previously
issued instructions that were recently amended on aspects such as
management and protection of nature reserves, monitoring environmental
violations, noise pollution, air protection, fishing, environmental damages.
b
¥ Environmental Impact Assessment Procedures, Environmental
Permits for Projects and General Consultation Requirements
b The Environmental Impact Assessment department gives the
environmental permit to projects after studying those projects to decide
whether to give approval or not. The study is by submitting an
environmental impact assessment report by the project owner to the
environmental departments, and this report is decided upon in Law No.
(8) for the year 2008, where the report shows all the positive and
negative effects of the project on the environment and how to mitigate
those effects with the development of the necessary environmental plan
for the project. There are many projects, whether they are oil, industrial,
agricultural, tourism, health projects, etc., that need to take
environmental approval for their establishment.

¥ Environmental inspection procedures:
Tasks and duties of the inspection teams at the EPIB’s headquarters and

the governorates:

b Conducting periodic field inspections, which are part of the plan of the
Authority and its departments, to verify the compliance of project owners
with environmental instructions.

b There is also an additional higher committee at the headquarters of the
authority that audits and verifies the work of the inspection committees
in the environmental departments if requested.

b There are joint committees with the rest of the ministries to carry out
monitoring and inspection work.

b There are control and inspection teams in the environment departments
in all governorates.

¥ Monitoring air quality:

b EPIB has few Air quality stations in Kurdistan Region- one station in Erbil,
located near the Republican Hospital on 60th Street, and it is currently
suspended due to maintenance requirements and the lack of spare parts
and three fixed stations in Dohuk distributed in urban and traffic areas
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and the Park area. In addition to the presence of two mobile stations that
are used in cases of pollutant emission from specific sources

b There are instructions to protect air quality from pollutants No. 11 of
2011 and they have been completely modified to be in a new formulation
and comprehensive amendments, and instructions for protecting air
quality in Kurdistan Region No. (2) Of 2021 have been issued.

¥ Human Resources status:

b The total number of members of the EPIB as a whole = 363 affiliates with
technical and administrative specialties.

b The absence or lack of sufficient and feasible technical training for the
technical staff in the EPIB and its directories.

b The lack of employees who have qualifications and experience in the
fields of environment and climate change, and there are many of them
with low academic qualifications

b In many cases, the loss of logistical supplies prevents us from performing
and completing our work in the environmental field.

b Lack of communication, field visits and exploratory trips for the
employees of the Authority to see the environment around them and its
current reality, which is a kind of scientific knowledge and attachment to
environmental work.

¥ Technical Resources:

b Unavailability of air quality monitoring stations to conduct assessment
and studies regarding air quality and lack of air quality index.

b Lack of sufficient training on the use of mathematical models to assess
the spread of pollutants from polluting sources to the atmosphere.

b There are no portable measuring devices to measure the pollutant gases
emitted.

b The EPIB does not have a center or staff qualified to use the GIS system
and its environmental applications and benefit from it to measure the
percentage of desertification, drought and green spaces in the Kurdistan
Region and various other applications.

b There is no strategy on desertification and land degradation. there is no
a range of strategy, action plan and spending programs, such as the
common agriculture policy, the forestry strategy, or the strategy on
adaptation to climate change, which are relevant to combating
desertification.

b While desertification and land degradation are current and growing
threats in Kurdistan region, there is no a clear picture of these challenges
and the steps taken to combating desertification lack coherence.

b The Climate Change Committee, which is composed of representatives of
ministries in the Kurdistan Region, does not have any scientific and
practical background on how to manage the implement applications of
adaptation and mitigation programs for the effects of climate change.

b The difficulty in obtaining international funding from the Green Climate
Fund(GCF) and other support outlets, as EPIB do not have sufficient
experience in preparing integrated projects regarding adaptation and
mitigation with the effects of climate change and submitting them to the
Fund's secretariat for support.
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b The EPIB of the Kurdistan Regional Government cannot submit projects
for the region directly to the GCF, except through the Iraqgi Federal

Ministry of Environment.

b The lack of sufficient studies and applied research to find solutions and
treatments to the problems and effects of climate change from

universities and institutes.

¥ Human and Technical Resource Needs :

Technical Resources Needs

Human Resources Needs

Obtaining technical support on the
environmental management of the elements
of the environment, air, water and soil.

Contribute to providing logistical support
to the EPIB.

-One of the priorities is to provide air quality
monitoring stations according to international
standards for the Kurdistan Region. With
devices to measure the air quality index AIR
QUALITY INDEX.

- leaf area index

- Drought index

Provide opportunities for employees to
obtain scholarships in environmental and
climate change majors.

Qualification and training of employees in the
EPIB to use GIS applications in the
environment and remote sensing

Providing legislation and laws for drought
and desertification.

Drought management strategies

The need for training courses and courses in
the preparation of integrated projects.

The need of early warning

The need for training courses regarding the
preparation of integrated projects and
assistance in submitting them to the GCF

Awareness and announcement about
climate risk

Surveying and taking sampling

Establishing center of climate change
and early warning drought

GENERAL DIRECTORATE FOR DAMS AND RESERVOIRS (KRG)

¥ Major role is the management of the 3 main dams in KRG, involving
maintenance, design and supervision of these and the 14 dams in KRG. 4 more
dams are in the pipeline and under discussions with IFG

¥ Face major issue with lack of information from upper riparian countries about

water quantity and flow

¥ Since last 3 years the drought impacts have been severely felt, resulting in
reduced underground as well as surface water.

¥ Some needs include:

b Design and construction of dams to harvest and store water to address

increasing water demands

b Hardware for dam management and technical support, particularly on
prediction of water inflow and informed water resources management

b Capacity development of staff to adopt new technologies for effective
management of dams and water resources

b Lack seismic monitoring of dams
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Operational procedures for dams exist, in cooperation with the IFG, but
since water inflow from outside the country is not known in advance,
there is an issue with effective water resource management.

Daily data for all the dams are available and stored

There is only one hydrological station (in Iran border) and none along
Turkey.

Critical requirement for better management of dams and water resources
is information about precipitation (rain and snow) and water availability
beyond KRG

There is not much GIS capacity, and very limited seismological
monitoring of dams

Plan to reorganize the General Directorate through a new organizational
structure and welcome support in this process to enable effective
management of water resources

¥ Specific needs identified after due consultations within the organization
include:

b

b

Seismic observation stations near dams (at least 24 stations, @ 3 per
major dam). Currently none are available

Hydrological and meteorological observation stations for dams (15 for
major dams and 15 for other dams). Currently no AWS is in place and
only 4 manual gauge stations are in place covering the 4 major dams.
Digital water level stations are needed (currently none are available- only
12 manual stations in place). Gauging stations and digital flow meters
are also needed

There is no hydrological/meteorological server at the GD to integrate/
receive and archive all the data and no database exists

Emergency preparedness and response plans for dam-related
emergencies needs to be formulated or updated along with training and
equipment support for effective response; Training also for dam safety/
risk management and dam operations; support for drones (2 nos) to
monitor dams.

Catchment delineation to be undertaken to update the changes occurring
in KRG, Iraq, Turkey and Iran

Support to access and integrate weather forecasts (daily, weekly,
monthly and seasonal) into operations

Hydrological modelling capacities to be built up- catchment shapefiles are
old and need to be updated

Mobile labs for water quality testing

GENERAL DIRECTORATE FOR AGRICULTURE (KRG)

¥ Major effort is on development of new seed varieties for managing drought
stress and heat stress

¥ Have 5 extension centres in governorates to reach out to farmers as well as
41 training extension centres that function as farmer clinics

¥ Major demand from farmers is for weather and climate information on
seasonal scale

¥ Need to conduct more TOTs and outreach services
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¥ Budget is reduced, so are unable to conduct these outreach activities
effectively

GENERAL DIRECTORATE FOR METEOROLOGY AND SEISMOLOGY (KRG)

¥ There are in total about 80 surface observatories in Iraq (both IMO and GDMS-
KRG included)
¥ Currently KRG has 34 stations of which 27 are automatic and transmit data to
IMO, and the rest (7) are manual. Data is transmitted every 3 hours to
Baghdad and there on via GTS to WMO
¥ Cooperation between IMO and GDMS-KRG is quite good. IMO DG is the
Permanent Representative of Iraq with WMO
¥ GDMS-KRG has about 9 technical personnel (forecasters) but need training
and capacity building support for their effective functioning. IT personnel are
all based at the Governorates, and the GDMS at Erbil shares the IT personnel
of the Ministry.
¥ Based on a thorough assessment the following are the priority needs and
demands to improve GDMS-KRG capacities to provide required services in
KRG:
b Need support to formulate a systematic, need-based master plan for
providing overall strategic directions to GDMS for at least next 10 years.
b The current humber of observation stations (34) is not well-distributed,
i.e., not on a network design basis- but an administrative convenience.
An optimal (re)distribution plan of meteorological stations is to be drawn
up on sound technical, scientific basis. This could be done by via
supporting thesis/ doctoral research too
b 60 more AWS stations are needed to cover entire KRG to account for the
spatial / topographical variations within KRG
b While observations are taken across parts of KRG even now, there is no
forecasting centre due to lack of technical skills and resources. A
forecasting centre is vital to add value and provide much needed services
for not just droughts, but also the sand storms, floods and for earthquake
monitoring. The Centre can serve needs of the MHEWS as well as sectoral
needs/ users and the community
b A forecasting model has to be setup and operationalized to generate
localized forecasts for KRG. GDMS also need necessary software and
systems to generate forecasts/ reports of various timescales- monthly,
seasonal and longer
b A WMO Information System (WIS) needs to be set up. At least one or
two radars are vital for safety of the people in KRG
b To manage the limited number of observations (as KRG is topographically
challenging), there is a need to create a robust data sharing mechanism
within KRG’s ministries that also monitor weather (eg: Agriculture, Water
Resources). The system could also integrate available sectoral
information that will be vital for adding value to forecasts and ensuring
integration of forecast into decision-making
b An application (mobile) and web-based portal or other means for
effective dissemination and communication of forecasts is a huge gap
b There are over 50 staff engaged in collection of data, and they need
effective training
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b Forecasters (9) require training in- i) analysing satellite products; ii)
accessing and interpreting forecast products and Numerical Weather
Prediction (NWP) model outputs; iii) on utilizing advances in forecasting
technologies; and iv) data management training

b GDMS have 6 seismic stations but need 8 more at least for effective
earthquake monitoring

GENERAL DIRECTORATE FOR WATER RESOURCES (KRG)

¥ The two main disasters in KRG both have to do with water- droughts and
floods

¥ Cooperation is critical to address these issues, within KRG and with IFG. A
web-portal for data sharing is a good idea

¥ 85% of water in Irag comes from KRG, but there is limited funds available in

KRG for monitoring water resources. There are no stations to measure inflow

into the country and water level in rivers. Earlier stations are all out of service

Training is essential across all elements of the EW/ Information value chain.

GIS/ Remote sensing/ satellite imageries access, analysis and interpretations

training as well as hydrological modelling are a critical gap

¥ Trainings most needed are those that are operationally oriented, with practical
applications in day to day basis, as well on longer term, eg: water harvesting
structures design, water recharge measures

K K

JOINT CRISIS COORDINATION CENTRE (KRG)

¥ The JCC Council has representation of key ministries and institutions at the
highest level, to decide about potential hazards and actions to be taken. This
is chaired by the Minister (of Interior)

¥ JCC has a risk assessment matrix that is adopted for decision making. This is
based on subjective assessment, and is currently done for 10 hazards
(includes natural and human-induced)

¥ Some of the needs are:

b Training and capacity building on both applications (software) and
equipment/ material resources (hardware) that enables effective
response to crises

b The operations room that is set up in JCC requires additional IT and
software to fully operationalize it. German support is expected to detail
out the roles and responsibilities of various agencies engaged in the
Operations Rooms

b Support to enhance the risk assessment matrix to reflect quantitative/
objective evaluation of the risk elements

b Early warning system to disseminate and communicate the information
to communities at risk

b Disaster history and past data are not systematically collected. Recent
event information is readily available, and that too for larger events only,
eg: 2017 EQ

b Access to forecasts to increase lead time of anticipatory actions.
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b Support to develop contingency planning to systematically undertake
preparatory measures to minimize anticipated impacts

IFG: MINISTRY OF ENVIRONMENT

¥ The Climate Change Dept of the ministry has a large project to support farmers
in creating water wells, provision of farming equipment to adopt technological
advances. Undertakes national to local strategy/ plan formulation for
multihazard early warning and disaster risk management
¥ Recently the Desinventar (disaster database) creation initiative has been
commenced in Iraq through the ministry with support from UNDRR
¥ Ministry has 18 stations (10 are functional) that monitor temperature, rainfall,
humidity
¥ The Geoinformatics Centre of the Ministry has some capacities for undertaking
atmospheric and soil monitoring through analysis of remote-sensing products.
These need to be further enhanced.
¥ Some of the needs to enable better drought (and other hazard) management
are:
b Full-scale and digital climate data analytics framework
b Air/ water/ soil quality (pollution) monitoring
b Training through practical (field-based) training programs

IFG: IRAQ METEOROLOGICAL ORGANIZATION AND SEISMOLOGY

¥ The IMO is keen to contribute to addressing the negative impacts of weather
and climate on the Iragi economy, particularly in agriculture, as more than
half of the usual production is lost. They have a huge need for hardware
support as stations in place after the wars are inadequate for monitoring the
entirety of Iraq

¥ IMO is under the Ministry of Transportation and Communication, and
collaborates closely with University of Arabia, S.Arabia Meteorological Agency
as well as other institutions.

¥ IMO also has charge of Seismology. IMO has about 41 meteorological stations
of which only 2 are AWS. (these are in addition to stations in KRG)

¥ It has a good staff strength of 354 of whom 99 are female. They have a
number of capable staff ( in terms of academic qualifications-4 PhDs, 25
Masters' degree holders) who can be trained to address urgent and emerging
needs.

¥ Most staff (165) are based in Baghdad and rest are dispersed across the
Governorates commensurate with the number of observation systems in place

¥ A major gap is that HR strength is dwindling as there is no replacement for
staff who retire, and there is also no institutional mechanisms to retain their
institutional knowledge or transfer it

¥ There are about 30 forecasters, of whom 20 are at the main airports (Baghdad,
Basra and Mosul). They are trained, as are the 6 IT professionals in IMO.

¥ IMO has data for past 100 years but not archived systematically or digitized
for easy access and use to generate rainfall scenarios across various
timescales ( from monthly, quarterly, seasonal and annually).
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¥ Urgent need for training on using models and products for generating monthly,
3-monthly, 6-monthly and seasonal climate outlooks. The statistical model
accuracy has been very low especially for the last season.

¥ Atleast 100 AWS stations are required to cover the whole of Irag. IMO is ready
to share their observation data with other agencies (agriculture, water
resources, geology among others). IMO realises the urgent need to do so, as
otherwise the observations are inadequate for meaningful use. IMO are willing
to do so, but feel there is a reluctance from other agencies. There is a chance
for UNDP (and RIMES) to support creation of a data sharing platform.

¥ There is upper air monitoring only for the 2 main airports.

IFG: IRAQ GEOLOGICAL SURVEY

¥ Sand/ dust storm is a major concern. Many times, they originate outside of
Iraq’s borders.

¥ Rockfall is also an issue. The agency is undertaking a land use and land cover
mapping of Iraq

¥ The agency is keen to cooperate in sharing their skills on GIS and Remote
Sensing and also to receive the observation data that is collected by various
agencies to help in visualization and their utilization for generating useful
information products

IFG: MINISTRY OF AGRICULTURE

¥ Iraq is highly vulnerable to climate change, particularly agriculture sector,
which is constrained by lack of data (coverage and availability).
¥ Ministry of Agriculture Action plans based on water availability information
(from Ministry of Water Resources) are derailed by drought that affects all
aspects- crops, livestock, forests and causes desertification. Research leading
to actions and plans to reduce impacts are essential.
¥ In this regard, some needs identified are:
b Focus on modelling using advances in GIS/ Remote Sensing to understand
and mitigate impacts of land degradation and droughts
b Adoption of new technologies to conserve water and ensure its effective
use, as well as design of policies and incentives for adopting new
technologies and effective modes of irrigation
b Training and policies for encouraging farmers to adopt new energy for
sustainability, eg: solar panels
b For enhancing forecasting and modelling, need better data including of soil
moisture and humidity
b Sand/ dust-storms have a huge impact on food security, eg: affects
flowering leading to reduced food production
b With support from ICRISAT have initiated a few successful cases of small
check dams and ponds that have helped in resettlement of nomadic people
(even in areas affected by the war). This needs to be upscaled
b Need to evolve action plans guided by water resources availability and to

establish new varieties of crops
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b Need training and access to satellite data / radar and on how to use it to
generate derived rainfall data

b Digital Elevation Model is coarse and need support to generate higher
resolution data

b Training and support to run crop models for wheat, corn/maize and barley
at least

b To conduct crop suitability analysis need more data and training. Currently
have access to Landsat, MODIS and Sentinel data

b There is no usage of recycled water for agriculture, which needs to be
explored for irrigation and other operations. Support for identifying and
implementing options for recharge ground water, and minimizing water
usage through technologies including use of polymer/ membrane

IFG: MINISTRY OF WATER RESOURCES

¥ The National Centre for Water Resources Management is one of the most
relevant technical agencies for water resources management, along with GD
of Planning, GD Marshes & Wetlands.
¥ Technical staff number about 70, including 7 hydrologists and about 15 GIS/
RS specialists and 5 IT specialists
¥ Since upper riparian countries do not share data, need training and access to
satellite based monitoring and analysis, specially high-resolution data
¥ Need support to undertake drought forecasting and hydrological modelling,
along with other techniques to generate various scenarios regarding possible
discharge from Turkey and other countries, to at least maintain the minimum
environmental flow, and support decision makers to make suitable decisions
accordingly
¥ Information needed from IMO is on i) past data (both temperature,
precipitation, evaporation and humidity) which have data gaps; and ii)
forecasts on various timescales
¥ Specific needs include:
b advanced training for GIS and DEM and on integrating rainfall forecasts into
the SWAT model which has been established recently
b satellite image processing for transboundary catchment areas to estimate
rainfall and water availability
b Support to generate more accurate water availability forecasts for
agriculture action planning
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