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Executive Summary

This seventh issue of the ESCWA Water
Development Report focuses on climate change
adaptation (CCA) and disaster risk reduction
(DRR) within the context of scarcity in the water
sector in the Arab region as a whole. A number
of global frameworks and strategies have called
for an integrated approach to DRR and CCA,
since the World Conference on Disaster
Reduction in Kobe in 2005, and the thirteenth
session of the Conference of the Parties (COP
13) to the United Nations Framework
Convention on Climate Change (UNFCCC) in
Bali in 2007. The issue gained greater
prominence in 2015, as this was a landmark
year for the international community, with the
adoption of three main and interrelated
agendas, namely the 2030 Agenda for
Sustainable Development, the Sendai
Framework for Disaster Risk Reduction (2015-
2030) and the Paris Agreement on climate
change. While the Sendai Framework includes
ambitious targets, and aims to secure the
commitment of countries to DRR strategies, the
Paris Agreement calls for addressing “loss and
damage” in cases where impacts are beyond the
limits of adaptation. The 2030 Agenda for
Sustainable Development includes 17
Sustainable Development Goals (SDGs)
addressing all aspects of development,
including the management of natural resources,
the challenges of climate change and the
impacts of natural hazards.

Even though the CCA and DRR communities
have followed separate paths, there are
numerous challenges and opportunities to be

found in bringing the two communities
together, stemming from differences and
similarities in their methodologies and
approaches, and in their means of
implementation. While there are clear synergies
between DRR and CCA processes that must be
exploited, there are also some mutually
exclusive elements, which need to be addressed
separately. The key similarities between the two
processes lie in managing disaster risks related
to climate variability and weather extremes, and
preparing for risks related to climate change.
Significant differences can also be noted
between the two communities, in particular in
terms of terminologies, approaches,
organizations and institutions, international
platforms and mandates, assessment tools,
strategies, and funding mechanisms and
sources. In that regard, the climate change
community has, in the past year, focused on
extremes, vulnerability, resilience and
adaptation, while the DRR community has
addressed disasters, risks, hazards and disaster
management or risk reduction. Thus, there is a
need to achieve synergy between the two
communities in dealing with all aspects of
weather-related hazards, particularly in terms of
impact modelling and risk assessment.

Several challenges hinder the achievement of
integrated approaches in this respect. There is
the lack of integrated and common databases
on disaster loss and climate-related hazards,
insufficient access to information, inadequate
understanding of data related to social
vulnerability, and insufficient science-based



analyses and projections of climate change
scenarios. Disaster loss databases are based
on observed historical data, whereas climate
change databases focus on future projections
based on different scenarios. However,
information on disaster losses, while it only
reflects the historical record, can be used to
show the vulnerability of certain areas and
regions to future climate change impacts,
using regional climate models as tested in this
report. This will help prioritize actions based
on evidence, and provide strong justification
for investments in CCA and DRR, in certain
locations, in national development plans.
Climate projections and vulnerability maps can
be used to identify future risks of weather-
related disasters. Thus, a better understanding
of the patterns, trends and quantitative
indicators of disaster risk can contribute to
improving the process of planning, and
enhance the efficiency of investments allocated
for megaprojects, such as dams or storage and
flood protection infrastructures.

CCA and DRR are managed by different
institutions at the global, regional and national
levels. This can be attributed partly to their
different thematic agendas and related
investments by donors, and partly to existing
silos within governments. For instance, CCA
usually falls under the mandate of the ministry
of the environment, while DRR responsibilities
usually lie with the cabinet, the ministry of the
interior and civil defence. A lack of institutional
interaction and integration between DRR, CCA
and national development plans may lead to
redundant or conflicting policy responses.
Furthermore, CCA and DRR strategies, when
they exist, are developed nationally with limited
downscaling activities targeting the local, city or
community levels.

With respect to the means of implementation for
achieving an effective linkage between CCA and
DRR, the role played by science and technology,
finance, and capacity-building, is increasingly
being recognized. Advanced technological
equipment is needed to undertake pre-disaster
risk assessment, to formulate decisive actions
before, during and after a disaster, in order to
save lives, reduce losses and support recovery.
The development and transfer of technology are
also important for strengthening climate change
resilience, establishing early warning systems for
different hazards, and reducing greenhouse gas
(GHG) emissions. In terms of financial resources,
both processes call for their mobilization from all
sources, public and private, domestic and
international, and promote alternative sources of
financing, in particular blended finance.
Furthermore, both frameworks stress the
importance of capacity-building in dealing with
climate change issues and disasters. For
instance, the Paris Agreement focuses on
enhancing adaptive capacity, while the Sendai
Framework focuses more on building
anticipatory and absorptive capacities. Capacity-
building is a cross-cutting issue between DRR,
CCA and sustainable development processes

at large.

In order to improve policy coherence across
CCA and DRR communities in the Arab region,
there is a need for increased regional and
country-level efforts to overcome the challenges
related to climate change, natural hazards and
water security, which hinder the achievement of
sustainable development in the region. The
main recommendations of this report are:

e Adopting an intersectoral approach to
respond to climate change impacts and
disaster risks;



Establishing and continually maintaining a
single online database of past, current and
planned DRR, CCA and related issues;
Developing a comprehensive risk
assessment process, based on both climate
change modelling and disaster loss surveys,
specific to the Arab region and/or to
countries making use of the outputs and
databases of the Regional Initiative for the
Assessment of Climate Change Impacts on
Water Resources and Socio-Economic
Vulnerability in the Arab Region (RICCAR);
Promoting technological innovations and the
use of global platforms, using geographic
information systems (GIS) and innovations in
information and communications
technology;

Making the best use of global platforms
while formulating and submitting proposals
to, for instance, the Climate Technology
Centre and Network (CTCN), and linking it to
regional mechanisms, such as the ESCWA
Technology Centre (ETC), and national
technological institutions and research
centres;

Establishing regional scientific platforms to
jointly address the issues of CCA and DRR;
Developing a DRR and CCA regional
comprehensive action plan that could serve
as a set of guidelines for developing national
strategies and plans in Arab States;
Mainstreaming gender into disaster risk
assessments and climate-related policies, by
considering gender disaggregated data and
indicators in related vulnerability
assessments, as followed in RICCAR,;

Clearly identifying the roles and
responsibilities of national institutions and
stakeholders with respect to risk assessment,
risk management and the implementation of
DRR and CCA policies and actions, and
enhancing governance and institutional
settings to facilitate the development of

integrated policies and joint programmes
and projects;

Supporting the adoption, at the national
level, of advanced tools, such as GIS and
remote sensing techniques, for the
development of hazard maps and early
warning systems for different hazards;
Mobilizing financial resources from all
sources, public and private, domestic and
international, and promoting alternative
sources of financing;

Calling upon international and regional
support, and mobilizing resources to help
national and local governments develop
tailored financing mechanisms that can
respond to national needs and specificities;
Exploring the full potential of blended
finance, and mobilizing official development
assistance (ODA) from regional and
international sources;

Supporting the efforts of the League of Arab
States, and other organizational and
capacity-building efforts by Arab countries,
to implement the Sendai Framework by
pursuing the Arab Disaster Risk Reduction
Strategy (2015-2030);

Enhancing public awareness of disaster risks,
and of ways to reduce vulnerability and risks
at all levels, to build resilience;

Developing capacities to deal with climate
change issues and disasters in the Arab
region in an integrated manner.

This seventh issue of the ESCWA Water
Development Report is structured into six
chapters, covering the above-mentioned topics
and issues. The first chapter presents an
overview of CCA and DRR discourse,
emphasizing the main similarities and key
differences between the two. Chapter two
focuses on the Arab region and discusses the
technical and institutional challenges facing the
integration of CCA and DRR there. Chapter three
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introduces climate change and disaster risk
assessment tools and presents the main
findings of disaster loss databases in the Arab
region. This chapter also attempts to link
historical disaster loss databases with RICCAR’s
projected extreme indices hotspots and
vulnerable areas. Chapter four undertakes a
comparative analysis of DRR, CCA and water-

related SDGs, and examines their references to
gender and vulnerable groups. Chapter five
tackles the means of implementation of the CCA
and DRR agendas, namely technology, financing
and capacity-building. Chapter six concludes
with a number of recommendations and key
messages that aim to improve policy coherence
across CCA and DRR communities.
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Introduction

Background

Climate change and disaster risk reduction are
increasingly being linked to one another and to
water resources management, at the national,
regional and global levels. Negotiations and
efforts to implement the 2030 Agenda on
Sustainable Development, the Paris Agreement
of the United Nations Framework Convention on
Climate Change (UNFCCC), and the Sendai
Framework on Disaster Risk Reduction, have
revealed the importance of bringing the climate
change adaptation (CCA) and disaster risk
reduction (DRR) communities together, in order
to formulate integrated policies on natural
hazards. This is particularly true with respect to
water-related hazards, such as droughts and
floods, which are being exacerbated by

climate change.

The water sector plays a central role in bridging
understanding and action across these two
communities, particularly in such water-scarce
areas as the Arab region. The existing and
projected impacts of climate change and natural
hazards on socioeconomic development,
livelihoods and the natural resource base, are
significant and directly related to the
achievement of Sustainable Development Goals
(SDGSs) in the Arab region.

The focus on CCA and DRR is particularly
timely, in view of the two global instruments
that have been adopted — namely the Sendai
Framework and the Paris Agreement — and of
how they support the achievement of the SDGs.

It also falls in line with some regional
instruments, such as the Arab Strategy for
Disaster Risk Reduction 2020, and associated
country-level mechanisms.

Objectives and approach

This seventh issue of the ESCWA Water
Development Report focuses on CCA and DRR
within the context of the water sector in the
Arab region. It examines the aforementioned
global processes, from a regional perspective,
as well as associated regional strategies and
action plans related to CCA, DRR and water
security, taking into consideration the water-
scarce conditions that dominate the region. It
aims to present the challenges and
opportunities of bringing the CCA and DRR
communities together. It examines the
differences and similarities between the
methodologies and approaches used by each
community, as well as their means of
implementation, with the aim of pursuing
synergy and coherence between them, within
the context of achieving the 2030 Agenda for
Sustainable Development in the water-scarce
Arab region.

The report presents the results of the work
conducted within the Regional Initiative for the
Assessment of Climate Change Impacts on
Water Resources and Socio-Economic
Vulnerability in the Arab Region (RICCAR),
implemented by ESCWA in partnership with
the League of Arab States. It also draws upon
country-level work on disaster loss databases,



based on the work done by the United Nations
Office for Disaster Risk Reduction (UNISDR)
within the context of RICCAR, to develop and
update national disaster loss databases (which
are mainly climate-related) in selected Arab
countries, and to estimate associated
socioeconomic costs and impacts. The use

of these disaster loss databases to validate
future projections of climate extremes relating
to various hazards is tested in this study,

in an attempt to identify and map hotspot
areas with high disaster risk towards the

end of the century, under various climate
change scenarios.

In addition, the report makes use of science-
based information — generated from regional
climate modelling, hydrological modelling,
vulnerability assessment, impact assessment
and disaster loss database analysis — to inform
the formulation of policies, strategies and
positions with respect to CCA, DRR, the costing
of disaster losses from extreme weather events,
and negotiation processes at the global level. It
also uses data, collected at the national level in
selected Arab countries by UNISDR and
ESCWA, on losses from climate- and weather-
related hazards, including information and
analysis relating to historical events, the
frequency of occurrences, types of hazards,
socioeconomic costs, climate change impacts,
and vulnerability assessments.

Furthermore, the report reviews current efforts
in the region to address the challenges
associated with climate change, natural hazards
and water security, from an integrated
perspective. It also reviews the Arab Strategy
for Disaster Risk Reduction 2020 in relation to
the priorities of the Sendai Framework. The
report concludes with a set of recommendations
on ways to advance regional and country-level
efforts to overcome the challenges of climate

change, natural hazards and water security,
which impede the achievement of sustainable
development in the Arab region.

The report draws upon modelling outputs and
policy measures developed in ESCWA-led
regional initiatives, and shows how such
outputs can help link CCA strategies to those of
DRR. It approaches CCA tools and measures
from a DRR perspective, and demonstrates how
these instruments can support climate-related
DRR priorities, as defined in the Sendai
Framework. The analysis presented in this
report on priority measures and means of
implementation can help Arab States strengthen
their resilience to climate change and reduce
their disaster risks in a water-scarce context.

Structure and contents

The report consists of six chapters. The first
chapter presents an overview of CCA and DRR
discourse, and examines their evolution and
purpose, emphasizing the main similarities and
key differences between them. This chapter also
addresses the global progress made in, and
challenges faced by, CCA and DRR integration.

Chapter two focuses on the Arab region and
discusses the technical and institutional
challenges facing CCA and DRR integration at
the regional level, as well as the progress
achieved to date. It also reviews the main global
and regional goals and action plans pertaining
to CCA and DRR.

Chapter three introduces climate change and
disaster risk assessment tools, and presents the
main findings of disaster loss databases in the
Arab region. This chapter also attempts to link
historical disaster loss databases with RICCAR’s
projected extreme indices hotspots and
vulnerable areas.



Chapter four undertakes a comparative analysis
of DRR, CCA and water-related SDGs, and
examines their references to gender and
vulnerable groups. In addition, it addresses
existing national and regional mechanisms for
CCA and DRR.

Chapter five tackles the means of
implementation of the CCA and DRR
agendas. It focuses on science, technology
and financing, particularly in terms of

mobilizing resources from international
sources and exploring innovative means

of gathering the financial resources needed
to achieve national agendas. It also stresses
the importance of capacity-building in

both processes.

The report concludes, in chapter six, with a
number of recommendations and key messages
that aim to improve policy coherence across the
CCA and DRR communities.
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1. Bridging Climate Change Adaptation
and Disaster Risk Reduction

Similarities and differences
between disaster risk reduction and
climate change adaptation

1. Evolution of disaster risk reduction and
climate change adaptation

() Disaster risk reduction discourse

Extensive research has been undertaken on
vulnerability since the mid-1970s, and has led
international development and relief agencies,
as well as governments, to adopt the concept
of disaster management, and in particular
DRR.! Although DRR is a relatively new
concept, it has quickly become widely
recognized among international agencies,
governments, disaster planners and civil
society organizations.

In 1987, the United Nations General Assembly
declared the 1990s the “International Decade for
Natural Disaster Reduction” (IDNDR), as a way
of promoting internationally coordinated efforts
to reduce the material losses and social and
economic disruption caused by natural hazards,
especially in developing countries.? During this
decade, the first World Conference on Natural
Disasters was held in Yokohama, Japan, and
concluded with the adoption of the “Yokohama
Strategy and Plan of Action for a Safer World:
Guidelines for Natural Disaster Prevention,
Preparedness and Mitigation” in 1994.2 At the
end of the decade, another key document was
adopted by the General Assembly, namely

“A Safer World in the 21 Century: Disaster and
Risk Reduction” in 1999. In 2001, the
International Strategy for Disaster Risk
Reduction (ISDRR) was adopted, building

on the outcomes of the International Decade for
Natural Disaster Reduction and highlighting the
paradigm shift, from disaster response to
disaster reduction, by promoting a “culture

of prevention”.

The second World Conference on Disaster
Reduction took place in 2005 in Kobe, Japan, in
response to growing calls by international
development and relief agencies to clearly
identify DRR components and indicators of
progress towards resilience. In view of this, the
“Hyogo Framework for Action (2005-2015)” was
adopted, as the first internationally accepted
framework for DRR.* The Hyogo Framework for
Action (HFA) identifies five priorities for DRR
interventions. Subsequently, four biennial
United Nations Global Platforms for Disaster
Risk Reduction were held, namely, in June 2007,
June 2009, May 2011, and May 2013, in Geneva,
Switzerland. These platforms provided the
opportunity to review progress on HFA. A
recognized and systemic process for responding
to disasters begun to emerge, and standards for
response were developed by multiple sources.®

Between 2005 and 2015, HFA managed to
change the international community’s mindset,
by focusing not only on disaster preparedness,
but also on building resilience to mitigate
inevitable disasters. With that mindset, the


https://en.wikipedia.org/wiki/Yokohama
https://en.wikipedia.org/wiki/Japan

third World Conference on Disaster Risk
Reduction (WCDRR) was held in Sendai, Japan,
in 2015, and concluded with the adoption of
the “Sendai Framework for Disaster Risk
Reduction (2015-2030)” (Sendai Framework) to
replace HFA.® The Sendai Framework includes
ambitious targets and goals, and aims to
secure the commitment of countries to DRR
strategies. Figure 1 illustrates major milestones
for the DRR agenda.

Furthermore, UNISDR coordinates and
supervises the preparation of the biennial
Global Assessment Reports (GAR) on DRR
(2009, 2011, 2013 and 2015), which aim to
monitor risk patterns, trends and progress in
DRR, while providing strategic policy
guidance to countries and the international
community on the issue of disaster risk, and
encouraging political and economic support
for DRR.

(b) Climate change adaptation discourse

The first World Conference on Climate Change
took place in 1979, and it has since become
essential to address the causes of climate
change, and in particular to reduce greenhouse
gas (GHG) emissions from human activity.” As
climate change impacts started to materialize,
the seventh Conference of Parties (COP 7), held
in Marrakech in 2001, was the first venue to
discuss adaptation.® The outcome of COP 7, the
2001 Marrakesh Accords, emphasized
procedural justice and the contributions of
developing countries to decisions on
adaptation. In 2001, two funds were established
under the UNFCCC to support CCA, namely the
Least Developed Countries Fund (LDCF) and the
Special Climate Change Fund (SCCF), in
addition to another programme under the
Global Environment Facility (GEF), namely the
Strategic Priority on Adaptation (SPA).°

Figure 1. Disaster risk reduction: an agenda in progress
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The Intergovernmental Panel on Climate
Change (IPCC) defines adaptation, in its first
assessment report in 2007, as an “adjustment
in natural or human systems in response to
actual or expected climate stimuli or their
effects, which moderates harm or exploits
beneficial opportunities”.'® Strategies to
respond to climate change exist at varying
levels, including local, national and
international interventions. These strategies
include risk assessment, early warning
systems, improvements to agricultural
systems (such as crop diversification or the
introduction of hazard-resistant crop
varieties), the protection of natural resources,
education and awareness measures.* Some
of the least developed countries (LDCs) have
developed National Adaptation Programmes
of Action (NAPASs) to identify critical areas.

1

In 2015, COP 21 was held in Paris, France, and
was concluded with the adoption of the Paris
Agreement.”® The latter underlines the actions
needed, nationally and globally, to adapt to
climate change and increase climate resilience.
It also calls for developing ways to address “loss
and damage” in cases where impacts are
beyond the limits of adaptation.** Figure 2
illustrates major milestones for the CCA agenda.

2. Purpose and scope

In 2015, the international community agreed on
the Sendai Framework and the Paris Agreement.
These frameworks identify goals and targets that
can, if achieved, address the current disaster and
climate challenges. Even though both DRR and
CCA aim to reduce vulnerability and build
resilience, each agenda follows a different path.*®

Figure 2. Climate change adaptation: an agenda in progress
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UNISDR defines DRR as “the concept and
practice of reducing disaster risks through
systematic efforts to analyse and manage the
causal factors of disasters, including through
reduced exposure to hazards, lessened
vulnerability of people and property, wise
management of land and the environment, and
improved preparedness for adverse events”.®
DRR has essentially been focused on addressing
existing risks, relating to all categories of
hazards, particularly extreme events. It looks at
a broader range of risks, beyond just those
relating to climate, including, for example, those
associated with earthquakes, volcanic eruptions
and tsunamis. DRR was originally linked to
humanitarian assistance, and has a
comprehensive range of established tools and
practices at the national and local levels'” with
the following elements of response: (a) pre-
disaster, including prevention, mitigation and
preparedness; (b) disaster emergency response;
(c) post-disaster, including recovery and
development.’ DRR discussions still attract only
low to moderate political interest, leading to
insufficient funding allocations.*

The IPCC, however, defines CCA as an
“adjustment in natural or human systems in
response to actual or expected climate stimuli
or their effects, which moderates harm or
exploits beneficial opportunities”.?®> CCA
includes not only climate extremes, but also
evolving risks posed by increasing mean
temperatures and sea levels.? Traditionally,
CCA focuses on physical exposure and bases its
discussions on science.?? Hence, CCA-related
strategies are concerned with future climate
projections and scenarios, but not humanitarian
assistance.” CCA has the following elements of
response: (a) observation; (b) assessment; (c)
planning; (d) implementation; and (e)
monitoring and evaluation.?* CCA discourse
attracts high political interest, and funding

extremes are growing and sizable.® In the
context of the water resources sector, Integrated
Water Resources Management (IWRM) concepts
provide an important framework for achieving
CCA measures. That is, CCA addresses
strategies that focus on water demand and
supply, implemented across multiple sectors,
which form the core of IWRM principles.

Thus, while there are clear synergies between
DRR and CCA processes that must be exploited,
there are also some mutually exclusive
elements that need to be addressed separately.
Some of these factors have acted as barriers to
closer collaboration in addressing CCA and
DRR. Even though there appear to be clear
linkages between the two processes, there is
still a lack of clarity on how integration may be
achieved. As a matter of example, issues
concerning when, at what level, and to what
extent coordination is required, as well as who
should take the lead, need to be addressed. The
reason behind this may be that coordination
must take place between scientists,
practitioners, policymakers and community-
level organizers, who all draw on different types
of information and operate from different
perspectives.

3. Similarities

Both DRR and CCA aim to reduce natural
hazard risks and to raise societal capabilities to
lessen and manage these risks.?® The key
similarities between the two processes lie in
managing disaster risks related to climate
variability and weather extremes, and
preparing for risks related to climate change.?
IPCC defines disaster risk as the intersection of
vulnerability and exposure to weather and
climate events (figure 3), and both DRR and
CCA have a role to play within a wider
socioeconomic development context.



Hazards cannot be prevented, but DRR and CCA
can mitigate their impacts. The two processes
share overlapping objectives, methods and
benefits, but their approaches to mitigation differ
significantly. While DRR focuses on reducing
risks by adopting mitigation measures to reduce
the vulnerability of populations, thereby reducing
the impact of hazards, CCA focuses on the ability
of a community or society to adapt to the
changing climate by using its own resources. In
addition to having the same implementation
timeframe, the Sendai Framework and the Paris
Agreement, which guide these processes, share a
number of similarities.

Even though both processes have been
developed separately and by different

Figure 3. Synergies between CCA and DRR
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communities, both DRR and CCA aim to reduce
vulnerability and hazard exposure, in order to
increase resilience to the potential adverse
impacts of climate extremes.? Additionally,
both processes examine hazards in the context
of sustainable development, improving
methods to anticipate, resist, cope with and
recover from their impact.? Figure 4 illustrates
similarities and differences between DRR

and CCA.

Both DRR and CCA emphasize the importance of
resilience for achieving global change in a
variety of sectors, and the importance of
enhanced international support for adaptation
and capacity-building in developing countries
and LDCs.

Ciemgte (mnpe

Source: IPCC, 2012.



Figure 4. Similarities and differences between DRR and CCA
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Within the climate change discourse, no single
definition of “resilience” has been adopted. It
was not until COP 16 in 2010 that resilience
was embedded in CCA discourse, reflecting the
rising popularity of the term globally, and
highlighting the link between CCA and DRR.*
From the climate change point of view,
resilience was understood as strengthening the
capacities of both socioeconomic and
ecological systems.® In the Paris Agreement,
the concept of resilience features prominently,
in particular with regard to building adaptive
capabilities and reducing vulnerabilities to the
adverse effects of climate change. Article 7 of
the Paris Agreement states that “Parties hereby
establish the global goal on adaptation of
enhancing adaptive capacity, strengthening

resilience and reducing vulnerability to climate
change, with a view to contributing to
sustainable development and ensuring an
adequate adaptation response”.®

The DRR community, however, defines
resilience as “the ability of a system,
community or society exposed to hazards to
resist, absorb, accommodate to and recover
from the effects of a hazard in a timely and
efficient manner, including through the
preservation and restoration of its essential
basic structures and functions”.*®* This
definition was also the one used in the Sendai
Framework, following a long debate to reach
a single definition for this term within the
DRR community.*



It should also be noted that the absence of a
common definition of “resilience” was
recognized internationally at the 2016 World
Humanitarian Summit (WHS). In response to a
call by the United Nations Secretary-General
during the Summit, senior United Nations
officials committed themselves to proposing a
definition and getting it approved across the
different development frameworks.*

The role of cities, regions and local authorities is
highlighted by both the DRR and CCA
communities, but to varying degrees. The Paris
Agreement recognizes the responsibility of
different stakeholders — party and non-party in the
agreement — in addressing climate change,
including cities, subnational authorities, civil
society, the private sector and others.* The 2015
Sendai Declaration of Local and Subnational
Governments on “Ensuring Enhanced Resilience
to Disasters in the Urban World” recognizes the
role of cities and local governments as the primary
responsible authority in disasters, and calls for
establishing a global network to share information
and best practices, and allow mutual cooperation
between cities suffering from disasters.*” In
addition, UNISDR launched, in 2010, the “Making
Cities Resilient” campaign, which aims to enhance
local governance and address urban risks. To date,
the campaign works with over 3,400 cities
worldwide, including in 12 Arab countries.®®

The Paris Agreement calls upon different
stakeholders to scale up their efforts to reduce
emissions, build resilience, and decrease
vulnerability to the adverse effects of climate
change, and to uphold and promote regional
and international cooperation. The Sendai
Framework stresses the greater need for
international cooperation, and calls upon local
authorities to collaborate with national
governments and the global community to
advance the implementation of the framework.
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Both CCA and DRR communities recognize that
the poor are more vulnerable to hazards and
have limited economic, social, physical and
environmental means to improve their
resilience.® This issue was also addressed in
SDGL1 in the 2030 Agenda for Sustainable
Development, in particular in target 1.5, which
calls upon stakeholders to “build the resilience
of the poor and those in vulnerable situations
and reduce their exposure and vulnerability

to climate-related extreme events and other
economic, social and environmental shocks
and disasters”.*

4, Differences

Despite a number of similarities between DRR
and CCA processes, significant differences can
also be noted, in particular in terms of approach,
organizations and institutions, international
conferences and mandates, assessment tools,
strategies and funding mechanisms. DRR focuses
mainly on the hazard event and exposure to it
with a short-term perspective, deriving mainly
from a background of engineering and natural
sciences. Conversely, CCA focuses on
vulnerability with a long-term perspective,
deriving mainly from an interdisciplinary scientific
approach.* DRR is also a multidisciplinary
science in which social and natural/physical
perspectives are most prominent.

There is a wide range of both established

and newly developed tools available and
applicable to CCA and DRR alike, including early
warning systems; climate forecasts and
outlooks; insurance and financial risk
management; land use planning and
management; and building code designs and
standards. Despite their similarities, each
community has developed its own tools. The
following section provides examples of CCA and
DRR assessment tools.



(a) Climate change assessment tools

Climate change vulnerability assessment is
a process in which a community identifies areas
of exposure to possible impacts of climate
change. Such impacts could include an increase
in storm frequency and intensity, sea level rise,
coastal erosion, and coastal flooding. The aim of
this assessment is to develop awareness at the
community level, identify impacts that will affect
the community, share knowledge of similar
issues and damage from previous weather
events, discuss future impacts and damage
from similar events, and identify possible
solutions and adaptation strategies.*?

Climate change risk management is a
process that provides a systematic, information
and science-based tool to analyse risks and
potential benefits, and to select optimal courses
of action,® even under high uncertainty.* Once
identified and prioritized, adaptation actions or
measures can be developed for risks with the
greatest consequences and the greatest
likelihood of occurrence.*”®

Risk assessment is a risk management
process that measures the magnitude of
consequences, and the likelihood of
occurrences.“

Climate change monitoring is the process
of observing changes in the natural
environment. Monitoring data provides
valuable information about the kinds of short-
term and long-term changes that are taking
place in the areas of climate, streams, erosion
and sea ice. Historical climate data provides
information such as temperature and
precipitation normals for a given location.
Climate data reveal trends that can show
whether certain climatic variables are
increasing or decreasing over time.*

Climate change mapping examines flood risk
maps, satellite images, topographic maps, aerial
photographs, geographic information systems
(GIS) data, and other mapping resources. It looks
at the types of biophysical, natural, or human-
made features that are important to map, such as
urban areas, vegetation cover and its
characteristics, and population density, among
others. Mapping tools are essential for the
formulation of low-emissions and climate-
resilience measures, strategies and action plans.*®

Modelling tools include regional climate models
(RCMs) and hydrological modelling. RCMs examine
small-scale information, giving weather and climate
information at resolutions as fine as 50 or 25 km.*°
Hydrological modelling examines mainly
hydrological processes at finer resolutions.*

(b) Disaster risk reduction assessment tools

DRR assessment tools adopt a holistic approach,
focusing on different stakeholders, which renders
the tools suitable for CCA, as impacts would
affect various sectors and communities. These
assessment tools have been developed by a
broad range of institutions, including research
centres, government agencies, United Nations
organizations, non-governmental and
intergovernmental organizations.*

Disaster loss and damage databases
identify the different types of disasters that are
most common in a given country, and that have
had a significant human impact, such as in
terms of the number of people killed, injured or
affected, or physical and economic impacts,
such as damage to roads, the number of
schools and hospitals affected, and the number
of houses destroyed. Such databases help
stakeholders identify the risk profile of
countries, compare between countries and
prioritize support.>?



Figure 5. Stages of risk assessment
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Source: World Vision, 2017.

Risk assessment is a method used to analyse
potential hazards and existing vulnerability,*
which together can affect people, property,
services, livelihoods, and the environment.**
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Disaster loss and damage databases identify
the different types of disasters that are most
common in a given country, and that have had a
significant human impact, such as in terms of
the number of people killed, injured or affected,
or physical and economic impacts, such as
damage to roads, the number of schools and

hospitals affected, and the number of houses 5.
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Figure 5 shows the five stages of risk assessment
according to World Vision’s disaster risk
reduction toolkit:®

Hazard analysis is the process of
identifying potential hazards in a
particular area in order to understand
their nature and behaviour. It includes
geographical analysis (location, extent);
temporal analysis (frequency,

duration); dimensional analysis

(scale, intensity); and probability

of occurrence.*®

Vulnerability analysis is the process of
estimating the susceptibility of “elements at
risk” — including people, crops, buildings
and services — to hazards and their impact.
This analysis includes socioeconomic and
cultural data.

Capacity analysis is the process of
analysing the strengths, attributes and
resources available within a community,
society or organization that can be used to
achieve agreed-upon goals. In the case of
disaster risk, the goal would be to increase
a community’s ability to deal with such risk,
by preventing, preparing for, withstanding,
surviving, and recovering from it.

Hazard maps illustrate possible dangers in
a given area. Hazard maps cannot stop a
disastrous phenomenon, but they can help
decrease the degree of its impact on
individuals and communities, by providing
people with clear information on the extent
of possible harm and identifying buffer
zones. Disaster prevention activities can
then be designed and implemented, based
on the likelihood and consequences of
potential disasters.

Risk monitoring and evaluation is a tool
intended to track changes in risk within a
project area. It helps establish the baseline
data needed to track the progress and



impact of DRR projects. Monitoring and
evaluation uses specific indicators to track

progress and assess the integration of DRR

measures in the project.

(3]

. Global progress and challenges for DRR
and CCA integration

(a) Policy level

A number of global frameworks and strategies
call for an integrated approach to DRR and CCA.
The World Conference on Disaster Reduction in
Kobe, in 2005, and UNFCCC COP 13 in Bali, in
2007, both discussed the significance of
integration. The 2007 Bali Action Plan called for
enhanced action on adaptation, including in
terms of disaster reduction strategy

considerations and means of addressing the loss

and damage associated with climate change
impacts in developing countries, thus

acknowledging linkages between DRR and CCA.%’

DRR has appeared in CCA processes as follows:

At COP 13, the 2007 Bali Action Plan
referred to DRR under its section on
adaptation, highlighting: (i) “risk
management and risk reduction strategies,

including risk sharing and transfer
mechanisms such as insurance”,

(ii) disaster reduction strategies and means
to address loss and damage in developing
countries vulnerable to the adverse effects of
climate change;®®

¢ At COP 16, the 2010 Cancun Adaptation
Framework called for “enhancing
climate change related disaster risk
reduction strategies, taking into
consideration the Hyogo Framework for
Action, (...) early warning systems, risk
assessment and management, and
sharing and transfer mechanisms such as
insurance”;*

e COP 17, in 2011, called for reducing
“vulnerability to the impacts of climate
change, by building adaptive capacity and
resilience”;®°

e COP 18,in 2012, called for enhancing the
adaptive capacity of developing countries,
particularly vulnerable to the adverse effects
of climate change, by addressing loss and
damage associated with climate change
impacts;®*

e COP 19, in 2013, called for reducing
climate change vulnerability and building
the resilience of developing countries.®?

Table 1. Key differences between DRR and CCA

Climate change adaptation (CCA)

Disaster risk reduction (DRR)

Characteristics®

Tackles vulnerability to changing distribution
of extreme climatic events; relevant to climate-related
hazards.

Tackles vulnerability to natural hazards and extremes;
relevant to all hazard types.”

Approach

Risk management; strong scientific basis; environmental
science perspective; highly interdisciplinary;
vulnerability perspective; long-term perspective; global
scale; top-down approach.

Risk management; engineering and natural science basis;
traditional focus on event and exposure, and on technological
solutions; shift from response and recovery to awareness and
preparedness; short-term but increasingly longer-term; local
scale; community-based.®



Climate change adaptation (CCA)

Disaster risk reduction (DRR)

Organizations and institutions

United Nations Framework Convention on Climate
Change (UNFCCC); Intergovernmental Panel on Climate
Change (IPCC).

United Nations Office for Disaster Risk Reduction (UNISDR);
Global Platform for Disaster Risk Reduction (GP/DRR).

International conferences

Conference of the Parties (COP).

World Conference on Disaster Risk Reduction (WCDRR).

Assessment

IPCC assessment reports (international); communication
reports (national); biennial reports (national); nationally
determined contributions (NDCs).

Vulnerability and capacity assessment; International
Federation of Red Cross and Red Crescent Societies (IFRC)
World Disasters Report; International disasters databases
(DeslInventar, GAR Universe, etc.); Global Assessment Report
(GAR).

International agreement/framework

Kyoto Protocol (2005-2012); Paris Agreement (2015-2030).

Hyogo Framework for Action (HFA) (2005-2015); Sendai
Framework (2015-2030).

Strategies

National communications to the UNFCCC; National
Adaptation Programmes of Action (NAPAs) for LDCs;
new and emerging agenda; increasing political and
widespread recognition.

United Nations International Decade for Natural Disaster
Reduction (IDNDR) 1990-2000; Yokohama Strategy and Plan of
Action for a Safer World (1994); Hyogo Framework for Action
(HFA) (2005-2015); incremental development; frequently poor
political and widespread recognition.

Funding streams sizeable and increasing;“ Special
Climate Change Fund (SCCF); Least Developed Countries
Fund (LDCF); Kyoto Protocol Adaptation Fund (AF); Green
Climate Fund (GCF); Global Environment Facility (GEF).

Funding

Funding streams ad hoc and insufficient; national civil
defense/emergency response; international humanitarian
funding; multilateral banks; bilateral aid.

Sources: Schipper and others, 2014; Thomalla and others, 2006.

a OECD, 2009.

b Davies, Oswald and Mitchell, 2009.
¢ Forino and others, 2014.

4 Venton and La Trobe, 2008.

In 2005, HFA called explicitly for the
integration of climate change strategies in
DRR, and argued that such integration would
facilitate the identification of climate-related
disaster risks.®® In 2009 and 2011, the Global
Platforms on DRR (GP/DRR) reiterated the
importance of synergies between the two
communities.® In 2012, the IPCCC’s Working
Group Il published a special report on

“Managing the Risk of Extreme Events and
Disasters to advance Climate Change
Adaptation”,®® which explored the challenges
of understanding and managing the risks of
climate extremes and advancing climate
change adaptation. This special report
provided input for the IPCC’s Fifth Assessment
Report. Furthermore, in 2013, UNISDR
published the “Implementation of the Hyogo
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Framework of Action”,*® which strongly
encouraged actors from both fields to
coordinate their actions more closely. In 2014,
IPCC suggested that a significant increase in
the frequency and magnitude of hazardous
processes related to climate change is to be
expected at the global scale. Consequently, it
is necessary to improve preparedness,
increase public awareness, fill institutional
gaps and improve planning, in order to reduce
the potentially disastrous impact of climate
change-related natural hazards.®

(b) Implementation level

A number of international organizations are actively
involved in integrating DRR and CCA in
humanitarian and development programmes. For
example, the Red Cross Red Crescent Climate
Centre supports the International Federation of Red
Cross and Red Crescent Societies (IFRC) in
understanding and addressing the humanitarian
consequences of climate change and extreme
weather events.®® Furthermore, various financial
and development institutions, such as the World
Bank, the United States Agency for International
Development (USAID), the Danish International
Development Agency (DANIDA), the Deutsche
Gesellschaft fur Internationale Zusammenarbeit
(Gl2), and others, have developed guidelines on
climate-proofing in their development agenda.
Other organizations, including the Swiss Agency for
Development and Cooperation (SDC), the Swedish
International Development Cooperation Agency

(SIDA), the International Development Research
Centre (IDRC), the World Health Organization
(WHO) and the United Nations Children’s Fund
(UNICEF), have invested in DRR and allocated
resources for its integration in humanitarian or
development programmes and policies.

Many institutions, including the United Nations
Office for Disaster Risk Reduction (UNISDR), the
United Nations Environment Programme (UN
Environment), the United Nations Development
Programme (UNDP) and the Organization for
Economic Cooperation and Development
(OECD), have held debates, issued
recommendations and proposed approaches
for mainstreaming CCA into sustainable
development and DRR, while calling for the
simultaneous implementation of DRR and
CCA.®® Some programmes aim to examine how
DRR and CCA can be effectively undertaken
together. The 2005 Nairobi Work Programme
on Impacts, Vulnerability and Adaptation to
Climate Change includes has as its fourth work
area, “climate-related risks and extreme
events”.” It calls for assessing, planning

and implementing risk management in the
context of adaptation and sustainable
development, and also considers new and novel
mechanisms for climate risk assessment and
management.”* Furthermore, researchers argue
that the integration of DRR and CCA in urban
planning would contribute to protecting existing
urban communities and designing resilient
cities in the future.™



2. Disaster Risk Reduction and Climate
Change Adaptation in the Arab Region






2. Disaster Risk Reduction and Climate
Change Adaptation in the Arab Region

A. Problem analysis within the
context of the Arab region

1. Arab region overview

The Arab region is one of the most urbanized
regions in the world. With an average population
growth rate of between 2 and 2.2 per cent per
year, Arab countries will be home to 646 million
people by 2050, compared to 373 million in 20147
and 172 million in 1980, with their urban
population escalating from 56 per cent in 2010 to
68 per cent in 2050.”* The region covers 10 million
km?, of which 90 per cent consists of arid, semi-
arid and dry subhumid areas, and only 3 per cent
is home to 92 per cent of the total population.”™
Urbanization in the Arab region has been fuelled
by high fertility rates, rapid economic
development, environmental degradation,
international and regional migration to oil-rich
countries, rural-urban migration, poverty, drought,
and conflicts. This rapid urbanization has also
resulted in the growth of large cities (such as
Amman, Baghdad, Cairo, Jeddah and Riyadh),
bringing about a range of social, economic and
demographic changes, as well as concerns about
service provisions.”® Rapid urbanization in Arab
countries is often unplanned, resulting in the
creation and expansion of informal settlements,
which are highly vulnerable to the impacts of
climate change and disasters. This kind of growth
often leads to the destruction of natural
environments that act as buffers to climate change
impact. Added to inadequate drainage systems

and weak non-structural flood mitigation
measures, this can make the consequences of
extreme weather events and disasters more
severe.”” Currently, when it comes to the
environment, most Arab countries are facing
climate change, hot weather conditions, disasters,
and water scarcity.

Water scarcity is one of the main constraints to
socioeconomic development in the Arab region.”™
The imbalanced distribution of water resources
and the high demand for water, in addition to the
water sector’s interconnectedness with other
sectors (including energy, food and health) and
threats (such as climate change), have created
outstanding challenges for policymakers and
planners across the region. For instance, in 1950,
per capita renewable water resources were four
times greater than they are today. In the Arab
region, renewable water resources per inhabitant
reached 650 m?in 2014, compared to a world
average of about 6,000 m® per inhabitant, placing
13 out of 22 Arab countries in the category of
severe water scarcity at less than 500 m?® per
capita).” And there are indications that, by 2050,
water resources in the region will drop even
further, to 11 times less than the global average.®
Furthermore, by 2030, the effects of climate
change will reduce renewable water resources by
another 20 per cent, through declining
precipitation, rising water demand as
temperatures mount, and expanding seawater
intrusion into coastal aquifers as sea levels rise
and groundwater overexploitation continues.
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Figure 6. Arab national populations living within 100 km of coastal zones (percentage)
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Source: Adapted from El-Raey, 2009.

As climate change accelerates, developing
countries in general, and Arab countries in
particular, will suffer sooner from its impacts,
as they are more vulnerable, less resilient, and
generally have a lower capacity to adapt to
identified hazards.®* Women, the urban poor,
and marginalized communities are especially
at risk.®?2 Based on IPCC estimates, most Arab
countries are expected to be negatively
affected by climate change. The region will

become hotter and drier; higher temperatures
and the lack of precipitation will jeopardize
water quality and quantity, increase the
occurrence of droughts, and decrease
agricultural productivity.® Climate change will
also give rise to many challenges for Arab
cities, for example through warming (and
associated heat waves and health hazards) and
flooding (extreme precipitation combined with
infrastructural inadequacies).?* Additionally,



rising sea levels and coastal erosion could
affect much of the Arab population living
within 100 km of coasts, as illustrated in
figure 6. For example, in the case of
Alexandria, Egypt, a 0.5 m rise in sea level
would leave more than 2 million people
displaced, with losses of $35 billion in
land, property and infrastructure, as well
as incalculable losses in historical and
cultural assets.®

The Arab region is also prone to weather
volatility, and the frequency of natural hazards
has increased over the past two decades,
probably as a result of climate change. Coupled
with a low level of disaster preparedness, this
has led to a substantial increase in the number
of lives lost, mainly in the region’s LDCs.?®
Disasters pose a serious threat to the Arab
region in general and to urban centres in
particular. The region suffers from the impacts
of severe and extreme weather events,
including dust storms, droughts (despite the
growing intensity of rains), flash floods, heat
waves, and marine storms. For instance,
according to UNISDR, the region has been
affected by more than 270 natural disasters in
the past three decades, resulting in more than
150,000 deaths and affecting about 10 million
people.?” The synergy of urban vulnerability,
natural hazards, rapid urbanization, water
scarcity, food insecurity and climate change has
emerged as a serious challenge for
policymakers and planners in Arab countries.
This interaction will reshape the risk landscape
by making the region’s natural resource base
fragile and extremely susceptible to a variety of
internal and external factors.®®

This increase in climate-related extreme
weather, combined with urban population
growth and unplanned urbanization,
significantly hinders regional and national
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efforts toward sustainable development. These
challenges are expected to worsen, and the
region is expected to become even more
vulnerable to climate change impacts.

Natural hazards by themselves do not cause
disasters; it is the combination of an exposed,
vulnerable and ill-prepared population or
community with a hazard event that results in a
disaster.®® The Arab region is particularly
vulnerable to climate change, owing to its
prevailing low adaptive capacities, which arise
from endemic poverty, weak institutions,
inefficient urban planning, insufficient
infrastructure and conflicts. As a result, climate
change will affect disaster risks in the Arab
region in two ways: firstly, through the likely
increase in severe weather and climate-related
hazards; and secondly, through an increase in the
vulnerability of communities to natural hazards,
particularly due to ecosystem degradation,
negative impacts on water availability and
quality, and its associated impact on food
production and food security, as well as its long-
term impact on livelihoods. Chapter 3 provides a
detailed analysis of how climate vulnerability can
be determined for different socioeconomic
sectors, based on the outputs of specialized
climate models for the Arab region.

There is much discussion concerning the
integration of DRR and CCA from the global
institutional and policy level through to regional
and national levels.®® However, in the Arab
region as a whole, most CCA and DRR strategies
are developed in silo at the national level, with
limited integration and downscaling activities
targeting the local, city or community levels. As
a result, to date, little progress has been made
in achieving genuine integration between DRR
and CCA and developing practical solutions.
This limited progress can be attributed to
various technical and institutional challenges.
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2. Regional technical challenges

The Arab region is witnessing an accelerating
number of weather- and climate-related
disasters, and this trend is likely to increase in
the future. In fact, climate change is expected to
exacerbate extreme weather events in the
region, such as floods and droughts, which will
in turn further exacerbate pressures on limited
water resources and food security, and will add
to the vulnerability of communities and urban
inhabitants, especially the poor. Another
growing concern is that of increased conflicts
over shared water resources and other natural
resources in the coming years. There is a need
to develop databases and gather information on
risks and vulnerabilities, in order to inform
policies and decision-making processes.
However, the region lacks comprehensive and
integrated data, and operates with inconsistent
information across agencies and sectors. This
section outlines the main technical challenges
that hinder integration between DRR and CCA in
the Arab region, which are as follows:

Lack of integrated databases on disaster
loss and climate-related hazards. A crucial
aspect of effective decision-making is access to
relevant climate-hazard databases,
meteorological and hydrological data, as well as
information on other hazards. Accurate
economic information on costs and benefits to
advocate for prevention and adaptation
measures at different levels are also necessary.
These databases need to be standardized,
updated and accessible to all relevant
stakeholders, including non-governmental
organizations (NGOs), research centres and
academia. Ensuring the availability of reliable
and credible information on existing risk levels
will be particularly helpful in achieving
integration between DRR and CCA in its
different aspects;

Lack of integrated approaches to risk
assessment. Risk assessment is one
component of the broader risk governance
framework for adaptation to climate change and
DRR. The IPCC has pointed out that “effective
risk management generally involves a portfolio
of actions to reduce and transfer risk and to
respond to events and disasters, as opposed to
a singular focus on any one action or type of
action”.®* Risk assessment in DRR and CCA
follows different approaches and methods in
spite of significant synergies and common goals
that exist in their application. For instance, DRR
assessment aims to ensure evidence-based
decision-making, in order to lower the impact of
natural hazards, and prevent threats by
examining socioeconomic, institutional, political
and cultural factors, to determine both the
impact of natural hazards on communities, and
the resilience of these communities and their
ability to cope and recover. Conversely, CCA
assessment views these factors as part of the
adaptive capacity that determines how people
would cope with climate impacts. Therefore, the
management of risks associated with climate
extremes, extreme impacts and natural hazards
should benefit from an integrated systems
approach that would combine both DRR and
CCA assessments tools and instruments;

Poor urban planning. Urban areas will be
most vulnerable to climate-related hazards.
Urban development in many Arab cities occurs
without compliance with legal regulations,
building codes or integrated land use plans.
Urban development requires standard
procedures to manage risk and emergency
plans, and to enforce regulations and building
codes. Around 75 per cent of buildings and
infrastructure in the region are estimated to be
at direct risk from climate change impacts,
mainly rising sea levels and the increased
intensity and frequency of hot days and of



storm surges.* In urban settings, climate-
related hazards will negatively impact services
such as transport systems, energy plants, water
supply, and wastewater networks. Besides,
recovery and rebuilding projects are usually
stand-alone initiatives that last for a short time,
resulting in DRR being absent from long-term
reconstruction, regulations and planning
systems. In Arab countries, little effort has been
made towards planning and management
projects that would influence investment
policies to encourage effective integrated risk
management;

Lack of multi-hazard early warning
systems. Arab countries need to build up the
resilience of vulnerable communities and
develop integrated coastal zone management
plans. They lack the early warning systems
needed to deal with hazards such as flash
floods, sea level rise and impacts on coastal
zones, prolonged drought cycles, sandstorms,
heat waves, and more. There is a need to build
risk assessment and information tools,
dissemination and communication tools, as well
as response capacities, in order to enhance core
elements of these early warning systems;

Insufficient access to information. Effective
communication, standardized and integrated
databases, and information-sharing between
relevant stakeholders is essential to strengthen
integration between DRR and CCA. The way in
which weather and climate information is
packaged, delivered and presented to decision-
makers and the local public is always a key
challenge in the Arab region;

Inadequate understanding of data related
to social vulnerability. Although scientists
and researchers have recognized, in recent
years, the importance of social groups (gender,
age, and others), there is still a need to achieve
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a clear understanding of the cultural, economic
and political factors that affect the vulnerability
of communities to disasters. Refugees and
marginalized groups are impacted or affected
the most by extreme events. The underlying
causes of social vulnerability are still not well
understood or addressed in public policy in the
Arab region. Despite the progress made by Arab
countries in terms of reporting their actions on
HFA, this has had a limited impact on improving
policies and governance issues, at the national
and subnational levels, to reduce social
vulnerability and empower marginalized
groups;®

Uncertainty in assessing the economic
costs of extreme events and disasters. This
is mainly due to uncertainties in climate change
modelling results and damage cost estimates,
as well as gaps in data records and inaccurate
methods being used to analyse disaster damage
data. Costing is further limited by the interaction
between different adaptation options,
assumptions about future exposure and
vulnerabilities, and levels of adaptive capacity
and resilience in communities;®*

Lack of science-based analyses and
projections of climate change scenarios.
Climate change modelling in Arab countries
relies on national and local studies that are only
conducted in reaction to emergencies, or for
short-term projects such as the UNFCCC'’s
national communications. Given the high
complexity and multidisciplinary nature of
climate change, it is important to rely on
science-based analyses and projections of
climate change scenarios to formulate policy at
regional and subregional levels;

Lack of credible data and information. The
difficulty of collecting consistent and credible
data and information on water resources,
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climate change impacts, the vulnerability of
different sectors, and DRR in the Arab region
hinders accurate analysis and well-informed
decision-making processes. It also prevents the
establishment of coherent and cooperative
policy frameworks.

3. Regional institutional challenges

The institutional dimension is a key determinant
of vulnerability to extreme events, as it
encompasses the relationship between policy
setting and policy implementation in risk and
disaster management.®® Despite the fact that
CCA and DRR are managed by different
institutions, they have similar aims and
therefore a strong rationale for institutional
integration. However, a number of institutional
challenges exist in the Arab region that impede
coordination and communication between the
CCA and DRR communities. Some of these
challenges are related to the nature of vertical
and horizontal relationships and dynamics
between DRR and CCA communities at the
global, regional and national levels; others are
specific to Arab countries’ decision-making
environment and policymaking framework.
These challenges include:

Separate global/regional/national
frameworks for DRR and CCA. In the Arab
region, the mutual isolation of the DRR and CCA
communities can be attributed partly to different
thematic agendas and related investments by
donors, and partly to existing silos within
governments. For instance, CCA usually falls
under the mandate of the ministry of the
environment, while DRR responsibilities lie with
the ministry of the interior and civil defence. A
lack of institutional interaction and integration
between DRR, CCA and national development
plans may lead to redundant or conflicting
policy responses;®

Weak or poor risk governance. Both DRR
and CCA communities emphasize the need for
more bottom-up initiatives, such as community-
based adaptation (CBA), community-based
disaster risk management (CBDRM) and
ecosystem-based adaptation (EBA) projects.
Community-centred strategies and local
expertise can be more cost-effective for
reducing weather and climate-related risks and
more equitable than large-scale structural
measures. However, the prevailing centralized
and top-down approach to dealing with CCA
and DRR in most Arab countries will continue to
hinder effective integration between the two
communities. Furthermore, CCA and DRR
strategies in Arab countries, if they exist at all,
are developed nationally with limited
downscaling activities targeting the local, city or
community levels. For instance, comprehensive
CCA and DRR programmes are needed during
land-use and development planning processes,
to help local governments minimize
vulnerability to climate change impacts and
related hazards, and enhance climate and
disaster resilience in key sectors, such as water
resources, agriculture and urban development.
Inadequate coordination between the CCA and
DRR communities within the Arab region has
also increased administrative burdens,
prevented the efficient use of financial, human
and natural resources, and decreased the
overall effectiveness of efforts to reduce risk.
Other challenges in this respect include:
competing rather than complementary agendas;
complicated policy frameworks; missed
opportunities to share tools, methodologies and
approaches; and a lack of opportunities to co-
fund DRR and CCA efforts. Such inefficiencies
should be addressed as an urgent priority for
achieving maximum levels of risk reduction on a
comprehensive basis. Weak coordination
between DRR and CCA exists at different levels
(regional/national, national/national,



national/local). The institutional framework is
fragmented, as the primary responsibility for
CCA lies with sector ministries (environment,
water, agriculture and health), while for DRR,
it lies primarily with civil defence and interior
ministries;

Low capacity. Countries in the Arab region
have initiated national strategies for DRR and
CCA. However, the scale of climate change
impacts and related risks and hazards in the
Arab region is likely to be beyond their coping
capacity, and significant efforts will be required
to develop additional capacities both
technically and financially. In addition,
prolonged reliance on central governments has
resulted in weak local governments in the Arab
region, with a remarkably low capacity to
mitigate hazards and adapt to climate change
and associated disaster risks;”

Insufficient financial resources. A main
challenge is the lack of funds allocated to DRR
and CCA nationally and locally. Governments in
the region are suffering from budget
constraints, especially in low-income countries.
Many countries are suffering from mounting
debt concerns, and public investment in DRR
and CCA is limited. Furthermore, there is limited
engagement by civil society groups, local
communities and the private sector in the
development of DRR and CCA strategies and
plans from the early stages, which consequently
limits the resources base for DRR and CCA. Arab
countries also lack disaster risk financing and
insurance instruments.® There is, therefore, a
significant need to promote financing
mechanisms and consider innovative strategies
in Arab countries;

Incoherent policies and lack of monitoring
and evaluation frameworks. The absence of
a comprehensive policy framework for DRR and
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CCA in Arab countries, coupled with a lack of
enforcement of risk management regulations in
most of these countries, significantly raises the
risk of disasters. The limited number and
weakness of comprehensive risk mitigation and
CCA response programmes in the region, in
addition to the absence of a proper and
comprehensive framework for monitoring and
evaluation, will hinder the transition to more
integration between DRR and CCA,;

Ineffective implementation. To date, in the
Arab region, the CCA and DRR communities
have operated largely in isolation from one
another. CCA and DRR policymakers, experts
and stakeholders need to communicate and
collaborate with each other effectively to ensure
a comprehensive risk management approach at
the local, national and regional levels. The
current isolated policy and institutional settings
for both CCA and DRR have resulted in the
development of separate implementation and
funding mechanisms, and distinctive
methodologies for climate and disaster risk
assessment. Even though separate guidelines
for mainstreaming DRR and CCA into national
development were developed in many Arab
countries, they have been implemented by
different agencies in their respective work
programmes with no integration;

Gap between research and policymaking. It
is important for knowledge and understanding of
DRR and CCA to be transmitted beyond the
directly concerned academic and scientific
circles. For example, experts in DRR and CCA
need to raise awareness, using a language that
their counterparts in key sectors such as health,
environment, finance, agriculture and other line
ministries can understand. DRR and CCA
specialists need to not only explain risks to other
development actors, but also propose practical
responses and policy interventions to
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policymakers (the science-policy interface).
Communication across disciplines and sectors
will help address the barriers linked to the lack of
understanding of the synergies between DRR and
CCA, and demonstrate the benefits of integration;

Lack of awareness. The lack of awareness and
understanding of CCA and DRR synergies and
differences at all levels (global, regional,
national, local) delays future efforts and the
benefits of a more integrated approach. The
effectiveness of public awareness campaigns
and formal education programmes has suffered
from a lack of clear, long-term strategies and of
harmonization among the various objectives
pursued across the region. More targeted,
hazard and sector-specific inputs are needed for
curricula and training modules, and for the
identification and activation of local knowledge.
In several countries, these targeted inputs
include, for example, addressing training needs
in safe building techniques.®®

4. Progressinthe Arab region in DRR and
CCA integration

There have been a few initiatives in the Arab
region that have addressed DRR and CCA issues
over the past years. For example, the Arab
Ministerial Declaration on Climate Change
(2007) expressed the commitment of Arab
countries to move towards climate change
adaptation and mitigation, and was followed by
the Arab Framework Action Plan on Climate
Change (2010-2020). In addition, Arab countries
have concurrently sought to assess the impact
of climate change on national water resources,
so as to inform their national adaptation plans
and communications to the UNFCCC. The Arab
Water Security Strategy (2010-2030) was
adopted in 2011 and proposes a series of
measures to respond to the region’s water
scarcity challenges. It is complemented by an

action plan that includes a set of
implementation projects focused on water use
efficiency, non-conventional water resources,
climate change, integrated water resources
management, and water security.

In response to resolutions adopted by the Arab
Ministerial Water Council (AMWC), the Council
of Arab Ministers Responsible for the
Environment (CAMRE), ESCWA's 25" Ministerial
Session, as well as inter-agency collaborative
processes involving the specialized and regional
organizations of the United Nations and the
League of Arab States, a Regional Initiative for
the Assessment of Climate Change Impacts on
Water Resources and Socio-Economic
Vulnerability in the Arab Region (RICCAR) was
launched in 2010.'° RICCAR focuses on four
pillars of work comprising: (a) a baseline review;
(b) an integrated assessment that combines
impact assessment and vulnerability
assessment tools; (c) awareness-raising and
information dissemination; and (d) capacity-
building and institutional strengthening. RICCAR
has produced outputs from future projections of
climate change to mid- and end century, for
different scenarios for temperature,
precipitation, extreme climate indices, surface
runoff, evapotranspiration and other
parameters, for the entire Arab region.
Vulnerability assessment of key sectors based
on indicators and overlaying techniques using
GIS tools was also conducted. In addition, the
establishment and updating of historical
disaster loss databases in specific Arab
countries was supported as part of RICCAR
activities. These results are presented in detail
in chapter 3 of this report, along with linkages
between climate change projections of extreme
events and disaster loss databases.

Furthermore, ESCWA and its partners
conducted a series of consultations with Arab



governmental and non-governmental
stakeholders in 2013-2014, to help distil a
regional perspective on the Post-2015
Development Agenda and the SDGs.** An
increased frequency of natural hazards in the
Arab region could lead to losses in lives and
property and hinder socioeconomic
development, especially when natural hazards
are coupled with a high exposure of
populations. Therefore, addressing the SDGs
will strengthen the capacity of Arab
communities and will achieve sustainability, by
avoiding exposure to new risks, minimizing
current risks and working towards sustainable
development. This will reduce disaster
mortality, the number of people affected and the
direct economic loss. The following sections
describe some of the global and regional DRR
and CAA initiatives, targets and action plans in
more detail.

B. Key global and Arab region goals,
strategies and action plans

1. DRR policy instruments and components

(&) Hyogo Framework for Action 2005-2015
and associated Arab actions

In 2005, the international community working
on DRR adopted HFA as a global instrument to
guide the implementation of DRR at all levels of
society. HFA was conceived to give further
impetus to the work that had been done at the
global level under the International Framework
of Action for the International Decade for
Natural Disaster Reduction (1990s); the
Yokohama Strategy and Plan of Action for a
Safer World: Guidelines for Natural Disaster
Prevention, Preparedness and Mitigation,
adopted in 1994; and the 1999 International
Strategy for Disaster Reduction. HFA’s
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overarching goal was to achieve a substantial
reduction of disaster losses, in lives and in the
social, economic and environmental assets of
communities and countries, through the
following five priorities for action: (i) “ensure
that disaster risk reduction is a national and a
local priority, with a strong institutional basis for
implementation”; (ii) “identify, assess and
monitor disaster risks and enhance early
warning”; (iii) “use knowledge, innovation and
education to build a culture of safety and
resilience at all levels”; (iv) “reduce the
underlying risk factors”; and (v) “strengthen
disaster preparedness for effective response at
all levels”.12

Despite the fact that national and local
governments bear the primary responsibility for
their own socioeconomic development and
national development strategies and plans,
including DRR, an enabling international and
regional environment is essential to support the
development of the knowledge, capacities and
resources required to build resilient nations and
communities. Since the adoption of HFA in
2005, the League of Arab States, in collaboration
with regional agencies, has taken the lead in
promoting the integration of DRR in key
regional policies on climate change and the
environment, and in disaster management
coordination mechanisms. It also supports and
calls for the implementation of HFA at the
regional and national levels, and promotes the
coordination of efforts towards implementing
the International Strategy for Disaster Reduction
(ISDR). Furthermore, the League of Arab States
and UNISDR initiated, in 2009, the first review of
progress on the implementation of HFA in Arab
countries, and assessment of the current status
of DRR in the region.*®®

In addition, the first Arab Conference on DRR
was held in Agaba, Jordan, in 2013, and the
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second in Sharm el Sheikh, Egypt, in 2014. Both
conferences provided a forum for Arab
Governments, policymakers, planners,
academia, civil society and development experts
to discuss DRR in the region, and were
respectively concluded with the adoption of the
Agaba and Sharm el Sheikh Declarations.*®* The
Sharm el Sheikh Declaration on Disaster Risk
Reduction reflected the challenges faced by DRR
in the region and the commitment of Arab
countries to the post-2015 framework for DRR.
Moreover, it included new stakeholder
recommendations from civil society and
youth/children. Subsequently, the Arab
ministers of environment endorsed the Sharm
el Sheikh Declaration in their 26th meeting in
Jeddah in November 2014.

The UNISDR’s regional report (2015) on
progress in reducing disaster risk and
implementing HFA in the Arab region provides
an overview of trends in progress, challenges
and gaps in implementing HFA for the period
2005-2015. The report reveals increased
recognition by Arab Governments and other
stakeholders of the rising importance of DRR.
However, it also reveals that progress and
achievements at the national level have been
neither substantial nor comprehensive.
Significant challenges remain for the
implementation of HFA, with the lack of clear
mandates, financial resources and capacities, at
both the national and local levels, as the most
severe constraints.!®

(b) Sendai Framework for Disaster Risk
Reduction 2015-2030

The Sendai Framework for Disaster Risk
Reduction 2015-2030 was adopted at the Third
United Nations World Conference in Sendai,
Japan, on 18 March 2015. It was the outcome of
stakeholder consultations initiated in March

2012 and intergovernmental negotiations held
from July 2014 to March 2015, supported by
UNISDR at the request of the United Nations
General Assembly. The Sendai Framework is
the successor instrument to HFA, and is built on
elements which ensure continuity with what
was done by States and other stakeholders
under HFA. However, the Sendai Framework
deviates from its predecessor in several ways,
most significantly by: (i) placing strong
emphasis on disaster risk management; (ii)
setting seven global targets; (iii) viewing the
reduction of disaster risk as an expected
outcome; (iv) focusing on preventing new risk;
and (v) reducing existing risk and strengthening
resilience. In addition, the Sendai Framework
adopts a number of guiding principles,
including the primary responsibility of States to
prevent and reduce disaster risk, and the need
to engage society and all institutions.%
Furthermore, the scope of DRR has been
broadened significantly, to focus on both
natural and human-made hazards, and related
environmental, technological and biological
hazards and risks, with health resilience being
strongly promoted throughout. Furthermore,
the Sendai Framework articulates the need for
the following: (i) a better understanding of
disaster risk, in all its different aspects, including
vulnerability, exposure and hazard
characteristics; (ii) strengthening disaster risk
governance, including national, regional and
global platforms; (iii) accountability for disaster
risk management; (iv) preparedness to “build
back better” in the recovery and reconstruction
stages; (v) recognition of relevant stakeholders
and of the roles they play; (vi) mobilization of
risk-sensitive investment, so as to avoid creating
new risks; (vii) improving the resilience of health
infrastructure, as well as cultural heritage and
workplaces; (viii) strengthening global
partnerships and international cooperation, and
developing risk-informed donor policies and



programmes, including the financial support of
international financial institutions.*” It also
expresses clear recognition of the Global
Platform for Disaster Risk Reduction and of
regional platforms for DRR, as useful
mechanisms for achieving coherence across
agendas, monitoring and conducting periodic
reviews in support of United Nations bodies.
UNISDR has been tasked to support the
implementation, follow-up and review of the
Sendai Framework,

which focuses on the following four priorities
for action:*%

(i) Understanding disaster risks;

(i) Strengthening disaster risk governance to
manage disaster risks;

(iii) Investing in DRR for resilience;

(iv) Enhancing disaster preparedness for
effective response, and to “build back
better” in recovery, rehabilitation and
reconstruction.

(c) Arab Strategy for Disaster Risk Reduction
2010-2020, its implementation plan and
adaptation in the light of the Sendai Framework

In recognition of the increasing risk and
frequency of disasters that challenge the
development process in the region, and as a
follow-up to the First Arab Economic and Social
Development Summit, CAMRE adopted specific
actions relating to DRR, through a decision in
May 2009 to develop an Arab strategy for DRR.
This strategy, entitled the Arab Strategy for
Disaster Risk Reduction 2020, adopted in
December 2010, has a twofold purpose,
namely:1°®

e To outline a vision, strategic properties and
core areas of implementation for DRR in the
Arab region;
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e To enhance institutional and coordination
mechanisms and monitoring arrangements
in order to support the implementation of the
Strategy at the regional, national and local
levels, through the preparation of a
Programme of Action.

The Strategy was reaffirmed at the Second Arab
Summit for Socio-Economic Development in
January 2011, endorsed by the Economic and
Social Council of the League of Arab States in its
September 2011 session, and adopted at the
highest political level at the Arab Heads of State
Summit in Baghdad in March 2012.**° The
Strategy is designed to complement existing and
ongoing efforts in DRR by national institutions
and regional organizations in the Arab region. It
focuses on enhancing knowledge on risk
reduction and capacities to reduce disaster losses
and boost resilience. During the 2010-2015
period, implementing partners of the Strategy
were to focus on multisectoral approaches, with
the purpose of reducing emerging risk across the
Arab region by 2020, in line with the global
priorities outlined by HFA and the Millennium
Development Goals (MDGs). The League of Arab
States led the development and implementation
of this Strategy in collaboration with the UNISDR
Regional Office for Arab States, and with the
contributions of many regional technical
institutes, United Nations agencies, the World
Bank, IFRC and civil society networks. The
Strategy as initially adopted was followed by the
development of a detailed programme of action
for the implementation of its priorities. In 2011,
the League of Arab States also agreed to
establish an Arab centre for the prevention of
earthquakes and other natural disasters, hosted
by Algeria.***

In 2015, the League of Arab States, in
collaboration with UNISDR, held an Arab regional
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meeting aimed at introducing the Sendai
Framework to the Arab region. The meeting also
included the review and update of the Arab
Strategy for Disaster Risk Reduction (2015-2030),
in order to ensure its coherence with the Sendai
Framework and other regional commitments.'*2

In May 2017, Qatar, in coordination with UNISDR
and the League of Arab States, hosted the Third
Arab Preparatory Conference on DRR, three weeks
before the Global Platform for Disaster Risk
Reduction got underway in Cancun, Mexico. With
wide representation from Arab Governments,
regional and international organizations, civil
society, the academic sector and youth, the
delegates wrapped up the conference by adopting
the “Doha Declaration for the Fifth Global Platform
for Disaster Risk Reduction”, which focuses on the
Arab Strategy for Disaster Risk Reduction 2030,
with a strong emphasis on aligning the region’s
efforts with the Sendai Framework.*® The
Declaration called for adopting the Arab Strategy
for Disaster Risk Reduction 2030, and developing a
strategic work programme with clear priorities in
line with the Sendai Framework, with the first
milestones being set for 2018-2020. It also called
for a stronger role for science and technology in
the Arab region, in line with a global drive
launched at a UNISDR conference in January
2016. It emphasized the need to appoint a
scientific focal point to represent each country at
the Arab Science and Technology Advisory Group,
which was set up in November 2015.**

2. Climate change policy instruments
and components

(&) Paris Agreement

The Paris Agreement reflects a global
commitment to reduce GHG emissions to
relatively safe levels; limit global warming to an
increase in global temperature well below 2°C,

and hopefully of no more than 1.5°C; implement
adaptation and mitigation measures; and secure
financial resources.*® Its new provisions and
implementation requirements will certainly
impact global climate governance and related
financial mechanisms and implementation
modalities. As a result, it will influence the
national climate debate and related agendas on
how to best account for anthropogenic
emissions and removals corresponding to their
Intended Nationally Determined Contributions
(INDCs). For instance, both developed and
developing countries should promote
environmental integrity, transparency, accuracy,
completeness, comparability and consistency
and ensure the avoidance of double counting
when reporting about emission reductions, in
accordance with guidelines adopted by COP.
Consequently, planners, policymakers and
decision-makers will have to coordinate, design,
and enact intersectoral policies, and implement
adaptation and mitigation projects included in
INDCs. Due to their political positions since the
1990s, developing countries will likely be the
most challenged, largely as a result of their
political systems, poor economies, weak
governance and limited technical, financial, and
administrative capacities.’*® Overcoming these
obstacles requires policy reforms and changes
in governance (considering, among others,
actors, dynamics, processes and networking
models.), as well as financial and technical
support from developed countries.

In accordance with its Article 20, the Paris
Agreement was open for signature at the United
Nations Headquarters in New York from 22 April
2016 until 21 April 2017 by States and regional
economic integration organizations that are
Parties to UNFCCC. As of 16 June 2017, 194
Parties signed the Agreement, and 148 Parties
ratified it. Among them, 21 Arab countries
signed the Agreement, and 11 ratified it.**’



It should be noted that out of the 19 Arab
countries that submitted their INDCs, 8 included
DRR-related plans and targets in their
submissions.*®

(b) The Arab Framework Action Plan
on Climate Change (2010-2020)

The Arab Ministerial Declaration on Climate
Change, issued in 2007, stresses the potential
impacts of climate change and the need for
urgent action to achieve sustainable
development. It was followed by the drafting of
the Arab Framework Action Plan on Climate
Change (2010-2020),*° under the auspices of the
League of Arab States, in partnership with
regional Arab organizations. The framework
was designed to enhance the capacities of Arab
countries to take appropriate measures, both in
adaptation and mitigation, and to address
climate change issues while achieving
sustainable development targets in the Arab
region. This can be done by enabling social and
institutional structures, as well as economic
sectors, to assess the implications of climate
change, and develop policies and programmes
of emissions mitigation and adaptation to the
potential impacts of climate change.*®* The
Action Plan follows the principles and objectives
of the 2007 Arab Ministerial Declaration on
Climate Change. The strategic objectives of the
Action Plan are the following:

(i) Reduce the risks of climate change and
increase the readiness to tackle its
potential impacts through mitigation and
adaptation programmes;

(ii) Preserve natural and human resources
and ensure a decent standard of living
for Arab citizens;
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(ili) Enhance the pace of sustainable
development in Arab countries, including
MDGs;

(iv) Strengthen and build national and regional
institutional capacities to deal with issues
of climate change and to cope with
weather and climate-related disasters;

(v) Provide favourable conditions to stimulate
the regional and international cooperation
necessary to support national
programmes.

The Plan addresses climate change impacts and
the need to reduce the risk of climate-related
disasters. Furthermore, it stresses the synergies
between CCA and DRR frameworks, and
highlights the need to integrate DRR in all
programmes relating to adaptation. It also calls
for building and strengthening cooperation with
ISDR at the national, regional and international
levels, and for the use of appropriate
mechanisms and capacities to reduce disaster
risk in the planning and implementation of
adaptation programmes. The plan recognizes
the importance of DRR and lists four ways in
which it can be implemented under CCA:

(i) Implementation and follow-up of HFA,

(ii) Integration of DRR in all programmes
relating to adaptation;

(iii) Building and strengthening cooperation
with UNISDR at the national and regional
levels;

(iv) Making use of appropriate mechanisms
and capacities to reduce disaster risk in the
planning and implementation of
adjustment programmes.

The Plan identifies programmes for focus areas
and concerned sectors, as illustrated in table 2.
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Table 2. The Arab Framework Action Plan on Climate Change: programmes

Adaptation Preparation of a vulnerability to climate Climate and meteorology; water, land and
change assessment of economic and social biodiversity; agriculture and forestry;
development in the region; industry; construction; population and
Development of adaptation strategies in human settlement; public health; and seas
different sectors; and coastal areas.

Preparation and implementation of strategies
for DRR.

Assessment of sectoral and national GHG
emissions and their growth rate in various
sectors;

Assessment and evaluation of mitigation
options in various sectors;

Development of mitigation strategies, policies
and programmes.

Awareness-raising and improving of
behaviour;

Promotion of dialogue and building of
partnerships;

Capacity-building.

Production of simplified scientific and
information material;

Training of media personnel;

Public awareness programmes.

Reviewing and updating of existing legislation
to reflect climate change issues;

Creation of a legislative environment which
enables bilateral and multilateral cooperation
on climate change issues.

Use of financial instruments to encourage
investment in energy efficiency, renewable
energy and clean production technologies.

Water, land and biodiversity; agriculture
and forestry; industry; energy; transport;
and construction.

Mitigation and
finance

Cross-cutting issues Awareness and behavioural development.

Public information.

Legislative development.

Financial policies and operations.

Source: Haddad, 2009.

Recently, the Arab Framework Action Plan has
incorporated additional elements and actions,
related to linkages with the Sendai Framework,
the 2030 Sustainable Development Agenda and
the SDGs. In addition, the Action Plan is
currently being reviewed, in order to cluster
programmes connected to the implementation
of NDCs, which are submitted to UNFCCC as

part of the implementation of the
Paris Agreement.

The successful implementation of the Arab
Framework Action Plan is contingent on the
availability of substantial technical and financial
support to address climate change issues. There
is a good potential for renewable energy and



energy efficiency to support sustainable
development in the Plan. For example, climate
change impact needs to be assessed in detail
across sectors, ecosystems and societies. Without
the proper institutional infrastructure and
technical capacities on climate change

(climate models, knowledge, expertise, enabling
environment and others), efforts will neither be
successful nor sustainable. Furthermore, it is
critical to build on existing regional frameworks
and utilize the capacities of regional organizations
to serve as support mechanisms for countries.

Much work has been done at the regional level
to build resilience to climate-related hazards.
For example, in order to produce a unified
assessment to inform regional policies on CCA,
RICCAR has provided the assessment tools
needed to deal with climate change impacts, as
well as those needed for vulnerability
assessment and linkage to DRR.

(c) Role of the Arab Negotiation Group
in global climate change processes

The Arab Negotiation Group comprises 22
member countries of the League of Arab States.
Some of these countries’ economies are
strongly dependent on the fossil energy sector,
particularly oil. The Arab Ministerial Declaration
on Climate Change, adopted in 2007, constitutes
the foundation for the Arab Group’s future
actions and reflects its position in dealing with
climate change issues.'® Having declared its
alignment with the Group of 77 and China, the
Arab Group regularly reiterates its
determination to strive to achieve the following:
the inclusion of climate change issues in all
national and regional sectoral policies; the
encouragement of national and regional actions
to cope with the changing climate; the adoption
of mitigation programmes (production and use
of cleaner fuels, improving energy efficiency,
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diversifying energy sources, and others); and
the adoption of adaptation measures that are
fully consistent with socioeconomic growth and
the eradication of poverty.*?? In addition, the
Group calls for ambitious and rapid action on
climate change.

The Group of 77 and China and the Arab
Negotiation Group agree on the broad
principles that underlay the positions of
developing countries in climate change
negotiations. The first principle is to ensure the
continuance of the multilateral process under
UNFCCC. The second is the preservation of the
concept of common but differentiated
responsibilities and respective capabilities,
with continued emphasis on the fulfilment of
commitments under the Kyoto Protocol by
developed countries. The third principle is that
development is critical for developing
countries to address their own domestic
challenges of inequality and poverty. Finally,
access to technology, finance and capacity-
building is seen as critical if developing
countries are to achieve their socioeconomic
priority goals while addressing the challenges
of climate change.

Furthermore, some Arab countries (such as
Algeria, Egypt, the Sudan and the Syrian Arab
Republic) support the Like-minded Developing
Countries Group, which was recently
established with three main guiding principles,
which are as follows: (i) poverty should be
eradicated and the sustainable development
efforts of developing countries should not be
curtailed; (ii) efforts should be made to
maximize the commitments of developed
countries to fulfil their obligations towards the
Paris Agreement and to take the lead in
reducing emissions and providing support to
developing countries in their adaptation and
mitigation efforts; and (iii) restrictions that
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might be set on developing countries should
be minimized, while the principle of common
but differentiated responsibilities should be
fully embraced.

(d) The Arab Strategy for Water Security and
its Action Plan

The Arab Strategy for Water Security in the
Arab Region to Meet the Challenges and Future
Needs for Sustainable Development 2010-2030
was adopted in June 2011 by the Arab
Ministerial Water Council. The Strategy lays out
key issues facing the Arab region and identifies
various priorities for action, with a focus on the
following:*#®

e Socioeconomic development priorities,
namely, access to water supplies and
sanitation, water for agriculture, finance and
investment, technology, non-conventional
water resources and IWRM;

e Political priorities relating to the
management of shared water resources and
the protection of Arab water rights,
particularly in areas under occupation;

e Institutional priorities associated with
capacity-building, awareness-raising,

research and participatory approaches
involving civil societies.

The Action Plan of the Arab Strategy for Water
Security provides a concrete timetable for five
years of well-defined actions to be undertaken
for the Arab water security strategy to succeed,
with indicators to track progress towards the
achievement of its objectives. The Action Plan
focuses on the regional level, but is prioritized in
accordance with national objectives and
priorities. The Plan has the following six
themes, with different activities, outputs, goals
and targets listed as subprogrammes under
each of them:

(i) Enhance the provision of updated
information on the status of water in the
Arab region,;

(i) Improve the implementation of IWRM,;

(iii) Strengthen the scientific, technological and
industrial base;
(iv) Increase funding-for-water projects;

(v) Enhance the capacity for climate change
assessment and adaptation;

(vi) Establish mechanisms for the protection of
Arab water rights in the context of shared
water resources.
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A. Assessment tools

1. Assessment tools for climate change
impacts and vulnerability

As demonstrated in the previous chapters, there
has been a lack of integrated approaches in the
assessment of climate change impacts and
vulnerabilities in the Arab region. Most of the
previous work has been based on small-scale and
local-level studies, conducted by downscaling
global climate models to examine specific issues,
mainly relating to the supply and balance of water
resources in terms of changes in precipitation and
temperature. Very few efforts have been made to
use these RCM outputs to simulate changes in
hydrological aspects, such as river discharge,
surface runoff, flash floods and extreme events,
among others. These parameters could have
damaging effects on urban areas, human
settlements, agricultural lands, rural livelihoods
and people at large. “What if” scenarios were
utilized, based mainly on assumptions of arbitrary
changes of hydrological and meteorological
parameters, to simulate impacts and develop
policy measures that help cope with these
impacts, in national adaptation and development
plans. Moreover, no efforts have been made to
conduct an integrated assessment of these
impacts, and related socioeconomic vulnerability
across Arab countries, based on a common
methodological framework.

In response to this challenge, in December 2007,
the Arab Ministerial Declaration on Climate
Change, adopted by CAMRE in its 19th Session,
called for the development and dissemination of
methodologies and tools to assess the impact of
climate change on water resources, so as to
inform the formulation of adaptation strategies
and measures that would be fully consistent
with economic and social development goals.
Subsequently, ESCWA adopted resolution 281
(XXV) at its twenty-fifth Ministerial Session, held
in Sana’a in May 2008, which requests the
secretariat to prepare an assessment of
economic and social development vulnerability
to climate change in the region, with particular
emphasis on freshwater resources. This resulted
in the agreement that the United Nations and
the League of Arab States, along with their
specialized organizations, would collaborate on
the preparation of a vulnerability assessment of
the impact of climate change on water
resources, which in turn led to the
implementation of RICCAR.

As part of the work done under RICCAR, disaster
loss databases were collected in specific Arab
countries, in order to detect and assess the
historical trends of weather- and climate-related
disasters and their socioeconomic impacts. This
inventory included key parameters, such as type
of disaster, frequency, spatial footprint of disaster
frequency, trend/time-series of disasters,
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mortality, losses in assets and infrastructure,
economic losses and spatial distribution.

This chapter introduces the key components of
the methodology adopted by RICCAR, and
provides a summary of outputs and projected
climate extreme indices, in addition to the details
and analysis of the disaster loss information
collected from Arab countries. Historical
databases, trend analyses and the spatial
distribution of disaster frequencies and
occurrences will be used to validate the projected
hotspots resulting from climate change in the
future. In addition, projected climate change
impacts on extreme indices will be tested for the
development of high- and low-risk areas of
potential disasters in the long term. This
approach may enable scientists and researchers
to link climate modelling tools with disaster loss
parameters in an integrated manner, when
databases and climate change modelling are
readily available, as is the case with RICCAR.

The integrated assessment pursued under
RICCAR has followed a stepwise approach. Its
impact assessment component is based on the
generation of dynamically downscaled RCMs
covering the Arab/Middle East and North Africa
(MENA) region, from a series of general
circulation models. These outputs are used as
inputs to run regional hydrological models
(RHMs), as well as basin-level hydrological
models for selected basins in the Arab region.
The outputs of these models are then used to
inform the regional vulnerability assessment,
based on an integrated mapping approach, as
shown in figure 7. The resulting integrated
assessment links climate change impact
assessment to socioeconomic and
environmental vulnerability assessment. The
application of this integrated assessment
approach can be used to inform policies,
measures and strategies of CCA, and, to a lesser

extent, DRR, specifically for certain scales that
are appropriate for the resolution used in
analysis for policymaking.

(a) Regional climate modelling

Climate change projections conducted within
the framework of RICCAR are based on two
representative concentration pathways (RCPs):
RCP 4.5 as the moderate-case scenario, and RCP
8.5 as the worst-case/business-as-usual
scenario. These were developed by IPCC and
used to inform global and regional climate
modelling in its Fifth Assessment Report.
Climate modelling outputs in RICCAR were
generated at a 50 x 50 km scale, and the results
were based on regional climate modelling
outputs generated by SMHI using the Rossby
Centre regional atmospheric model.

The RCM conducted in RICCAR shows the
impacts of climate change on the water-scarce
Arab region, mainly indicating higher
temperature and decreased precipitation,’®* as
shown in figures 8 and 9. The effect of the
change in those climatic parameters was
determined by comparing the forecasted mid-
century (2046-2065) and end-of-century (2081-
2100) periods with the 1986-2005 baseline
period. The general change in temperature
towards the end of the century shows an
increase in the mean annual temperature in the
Arab region of 1 to 3°C for RCP 4.5, and of 2 to
5°C for RCP 8.5.

However, there are large regional differences
across the Arab region for both RCP 4.5 and RCP
8.5 scenarios. The Eastern Mediterranean Coast
and North Africa will generally experience
increases in average temperature of around
2.5°C, with a maximum increase of 3.4°C
expected in Morocco’s Atlas region, Upper
Egypt and the southern Sinai Peninsula. The



north-eastern part of the Arabian Peninsula will
see the largest increases in temperature,
reaching around 4.2°C in the upper Tigris-
Euphrates Basin. In Sub-Saharan countries, the
increase in temperature is expected to reach
between 3.5°C and 4.0°C. The largest increase in
the region, namely 4.2°C, will occur over the
area extending from the northern Hejaz to
southern Jordan. The Arabian Peninsula will
experience progressive increases in long-term
average temperatures over the coming century,
reaching 24°C by 2100, and possibly as high as
25°C. This confirms earlier studies showing that
long-term average temperatures are projected
to increase progressively in the Gulf region,
reaching 23.1°C in the 2020s, 23.9°C in the
2040s, and 25.1°C in the 2070s.*%
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Average precipitation in the Arab region is
generally projected to decrease throughout the
21st century, but there will be large spatial
variability. For instance, figure 9 shows that, by
the end of the century, both scenarios indicate a
reduction in average monthly precipitation,
reaching 8-10 mm in the coastal areas of the
domain, mainly around the Atlas Mountains in
the west and the upper Euphrates and Tigris
river basins in the East. These changes in
precipitation are correlated with changes in
runoff and water availability. Across the Arab
region, because of its varied geography, there
are very large variations between subregions,
and the change will be felt through the rate of
climate change, which is evident in the
increased frequency of extreme events.

Figure 7. RICCAR integrated assessment methodology

The integrated
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Source: ESCWA, 2011.
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Figure 8. Change in average temperature (°C) for the time periods 2046-2065 and 2081-2100

from the baseline period 1986-2005 for RCP 4.5 and RCP 8.5
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Source: ESCWA and others, 2017a.

Figure 9. Change in average precipitation (mm/month) for the time periods 2046-2065
and 2081-2100 from the baseline period 1986-2005 for RCP 4.5 and RCP 8.5

RCP 4.5
o 1986-2005 2046-2065

2081-2100 —

Source: ESCWA and others, 2017a.



(b) Extreme climate indices

Extreme climate indices were also projected in
RICCAR, based on those indices formulated by
the Expert Team on Climate Change Detection
and Indices, a joint working group of the
Commission for Climatology, under the
auspices of WMO. The types of extreme events
that will affect the Arab region will vary widely
from one subregion to another. The change in
temperature indices included the cold spell
duration index, summer days with a maximum
temperature of over 35°C and 40°C, and tropical
nights. The precipitation indices projected in
RICCAR were the maximum length of dry spell,
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heavy precipitation days (= 10 mm), very heavy
precipitation days (= 20 mm) and other
indices.*?

Figure 10 shows the change in very hot days,
with a maximum temperature of over 40°C
(SU40), for the time periods 2046-2065 and
2081-2100 from the baseline period 1986-2005
for RCP 4.5 and RCP 8.5. The results reveal
strong projected warming in the Sahara and
central Arabian Peninsula areas for RCP 8.5,
indicating that the increase in extreme
temperatures in coastal areas would be less
severe than in the central parts of the region for
both scenarios.*”’

Figure 10. Change in very hot days (SU40) (days/year) for the time periods 2046-2065
and 2081-2100 from the baseline period 1986-2005 for RCP 4.5 and RCP 8.5
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Source: ESCWA and others, 2017a.
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Figure 11. Change in the maximum number of consecutive dry days (CDD) (days/year)
for the time periods 2046-2065 and 2081-2100 from the baseline period 1986-2005

for RCP 4.5 and RCP 8.5
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2046-2065

Source: ESCWA and others, 2017a.

Regarding precipitation extremes, there is
considerable variation across the region. The
projections for CDD show trends towards drier
conditions, with an increase in the number of
dry days, particularly in the Mediterranean, as
well as in the western and northern parts of the
Arabian Peninsula by the end of the century
(figure 11). This indicates that the dry summer
season is growing in length, especially in these
areas. Some areas in the central and eastern
parts of North Africa show a decline in CDD. The
results for this indicator need to be
complemented with additional information,
since an indication of shorter dry periods does
not rule out an increase in drought frequency
when other drought-related indices are tested.

Results for the annual number of very heavy
precipitation days (= 20 mm) (R20), as shown in
figure 12, for the end of the century, indicate a

projected overall reduction in very heavy rainy
days across the region. Indicators for consecutive
wet days and days with precipitation of over 20
mm could also be helpful to determine potential
flood risks. In fact, the number of consecutive wet
days could be a clear indicator of increased flood
risk. However, without taking into account the
location of surface water, this might not prove
very accurate. Another extreme event indicator is
when precipitation is greater than 20 mm per
day. This indicator shows rainy days with
precipitation of more than 20 mm, but not
necessarily consecutively. For locations with high
urbanization and low yearly precipitation, an
increase of 20 mm precipitation could
significantly escalate the risk of floods. Areas
with an increase in the number of days with
precipitation of more than 20 mm are those
around Central Africa, south-eastern Oman and
the headwaters of the Nile.
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Figure 12. Change in very heavy precipitation days (R20) (days/year) for the time periods
2046-2065 and 2081-2100 from the baseline period 1986-2005 for RCP 4.5 and RCP 8.5
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(c) Regional hydrological models

Two different hydrological models, namely the
Hydrological Predictions for the Environment
(HYPE) and Variable Infiltration Capacity (VIC)
models, were applied within RICCAR to produce
RHM results across the entire Arab region. The
HYPE model was developed by SMHI for modelling
the flow and transformation of water, nutrients and
organic carbon in soil, lakes and rivers, while the
VIC model was originally developed by Xu Liang at
the University of Washington for modelling water
and energy balances.*?® The two models are rainfall
runoff models, with a primary focus on surface
water and runoff. The different climate models
applied under RICCAR provide the results of
projections for specific parameters, and are
expressed in terms of changes from the baseline
period. RCM outputs related to temperature and
precipitation were subsequently used as input for

RHM, following a bias correction. Changes in area
runoff over the Arab region are shown in figure 13
below. Each plot summarizes the ensemble results
from both the HYPE and VIC models. Although
there are differences in some subregions,
outcomes from the two hydrological models
generally show similar trends in runoff change. The
largest discrepancies appear to be at the upper
reaches of the White Nile. Changes in runoff largely
follow the same pattern as changes in precipitation.
At the Nile basin, there are mixed signals of
decrease and increase in surface runoff, while there
is a reduction in runoff at the northern coast of
Morocco, Algeria and Tunisia, as well as in some
subregions in the Tigris and Euphrates basins.
These parameters can be used, along with extreme
precipitation indices, to identify hotspot areas for
flood risks, and can hence be compared to the data
on disaster losses due to floods in national
databases for the countries under study.
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Figure 13. Change in runoff (mm/month) for the time periods 2046-2065 and 2081-2100 from the
baseline period 1986-2005 for RCP 4.5 and RCP 8.5 using two hydrological models
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(d) Vulnerability assessment tools

The vulnerability assessment component in
RICCAR is based on the methodology adopted
by the IPCC in its Fourth Assessment Report.
Within this perspective, vulnerability is
understood to be the function of a system’s
climate change exposure, its sensitivity to
climate change effects, and its adaptive
capacity to cope with them, as illustrated in
figure 14. Exposure refers to changes in
climate parameters that might affect
socioecological systems, such as temperature,
precipitation and wind speed, which climate
change alters in terms of quantity and quality,
as well as in terms of spatial and temporal
distribution. Sensitivity, however, refers to the
physical status and natural environment of the
affected systems that make them particularly
susceptible to climate change, such as land
use, land cover, distribution and density of
population, built environment, proximity to
the coast, and others. Potential impact is
determined by combining a system’s
exposure and sensitivity to climate change, as
shown in the figure. Adaptive capacity,
according to IPCC’s Fourth Assessment
Report, refers to “the ability of a system to
adjust to climate change (including climate
variability and extremes), to moderate
potential damages, to take advantage of
opportunities, or to cope with the
consequences”.*®

The overall vulnerability of the Arab region
comprises the different sectoral vulnerabilities
towards the various key climate change impacts
identified, which are comprised of one or more
subsectors. The sectors selected under RICCAR
and their respective impact analyses are
summarized in figure 15.
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Figure 14. The components constituting
vulnerability, based on the approach
of IPCC’s Fourth Assessment Report

EXPOSURE SENSITIVITY
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Source: ESCWA and others, 2017a.

Figure 15. Sectors and impacts selected for
the Arab region vulnerability assessment
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The development of a vulnerability
assessment map is dependent on selected
indicators (71 indicators were selected and
used in the analysis) which are categorized
into the three different components
(exposure, sensitivity and adaptive capacity)
and their respective dimensions. For each
climate change impact, indicators were
identified with the help of an impact chain,
which is an analytical tool that illustrates the
cause-effect relationships between indicators,
dimensions, components and the relevant
impacts. Exposure indicators were derived
from the climate modelling outputs that have
a dynamic nature (meaning that they change
with time). The sensitivity component
includes indicators categorized into three
dimensions: population, natural and human-
made. Adaptive capacity indicators are

categorized into the following six dimensions:

knowledge and awareness, technology,
infrastructure, institutions, economic
resources and equity. The latter incorporates
the gender dimension by including a gender-
specific indicator of female-to-male literacy
ratio, and includes indicators relating to
vulnerable groups (figure 16). Both the
sensitivity indicators and the adaptive
capacity indicators are assumed to be static
for the purpose of the assessment and do not
change with time, given the complexity of
considering temporal variations in model
parameters in the sensitivity and adaptive
capacity layers and in order to avoid the risk
of biasing the results by introducing different
socio-economic scenarios and growth
patterns into the analysis. This may result in
certain limitations in the interpretation of the
model outputs for some applications.

One of the RICCAR vulnerability assessment
outcomes examines the change in water
availability, which is a cross-cutting issue that
affects other sectors, such as agriculture,
biodiversity, health, human settlements. The
overall vulnerability outputs for the two
scenarios, RCP 4.5 and RCP 8.5, for the mid-
century and end-of-century periods, on change in
water availability are shown in figures 17 and 18.

It can be noted in the two figures that, for all
future periods and scenarios, vulnerability
projections are moderately high, which is in
agreement with the expected greater severity of
water scarcity in the future. Most of the Arab
region is heading towards increasing
vulnerability from mid- to end-of-century under
a moderate scenario (RCP 4.5), with the
exception of the southern areas of the Arabian
Peninsula, and the upper Euphrates basin,
where vulnerability is projected to decrease.
Under the extreme scenario (RCP 8.5),
differences in vulnerability are generally modest
throughout the years. Areas with the largest
vulnerability increase include the central Sahara
desert and the southeastern Arabian Desert.
Areas with decreasing vulnerability from mid- to
end-of-century are the Tigris and Euphrates
basin, the Nile headwaters and the southern
Maghreb. Highly vulnerable areas are primarily
affected by low adaptive capacity conditions,
and by having a high correlation with the
exposure component (such as areas of the Nile
headwaters and around the Gulf of Aden). It
should be noted that these outputs are subject
to some study limitations, including the use of
sensitivity and adaptive capacity indicators
representing current rather than future
conditions, as explained earlier.
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Figure 16. RICCAR impact chain
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Figure 17. Change in water availability: mid-century overall vulnerability

Source: ESCWA and others, 2017a.
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Figure 18. Change in water availability: end-of-century overall vulnerability

Source: ESCWA and others, 2017a.

2. Development of national disaster loss
databases in the Arab region

The development of national disaster databases is
an important step to systematically account for
and keep track of weather- and climate-related
disaster losses. These databases help generate the
information and knowledge necessary for risk
estimation, and inform climate change
assessment and adaptation, as well as DRR,
processes. National disaster databases address
and record a number of indicators that help assess
both human and economic losses, such as
mortalities and injuries, as well as losses in
infrastructure and livelihood assets, such as
housing, agriculture, livestock, services, and public
and private utilities. This information is collected
locally with a relatively high degree of detail by
national and local authorities, usually working
with administrative units and/or municipalities,
depending on the size and institutional framework
of each country.

As part of the work done by RICCAR, national
surveys were conducted for the development of

these instruments and databases in selected Arab
countries, including Jordan, Lebanon, the State of
Palestine, Tunisia and Yemen. This project was
implemented by the UNISDR Regional Office for
Arab States following the Deslnventar
methodology, which is publicly available and
constitutes an open source tool for building
disaster databases. This methodology allows for
the homogeneous capturing, analysis, and
temporal and spatial graphic representation of
information on disaster occurrence, frequency and
loss. It has been undergoing continuous
development and improvement since nearly two
decades ago, when Latin American countries
began to build systematic disaster inventory
databases.®° The nationally reported disaster
databases used in this chapter were collected
under RICCAR but customized by UNISDR for its
2015 Global Assessment Report (GAR) on Disaster
Risk Reduction.*®! This dataset, known as the “GAR
Universe”, only takes into account disasters
triggered by natural hazards, and therefore
excludes the records that refer to human-made
hazards (such as oil spills, technological disasters,
and others).*® The main focus of the analysis here



is on weather-driven disasters/parameters, and
how they can be used to verify the hotspots
identified by RICCAR for future climate change
impacts in the Arab region.**

The collected variables from national disaster loss
databases (such as type of hazard, frequency,
spatial footprint of disaster frequency, trend
analysis, mortality and injuries) are key
parameters needed for risk estimation and
assessment. The economic costs of disasters can
be also calculated based on the physical losses
recorded in these databases. Economic evaluation
is carried out by converting physical damage
(houses damaged, houses destroyed, length of
damaged roads, areas of damaged crops, and
more) into monetary value, in order to provide a
conservative estimate of disaster damage and
loss. Moreover, since this methodology converts
reported physical damage directly into monetary
value, its estimates should be considered part of
the direct, rather than indirect, economic loss from
disasters. The time-series trends presented in this
report change from country to country, depending
on the start and end date of each national dataset.
The indicator “frequency of disasters” refers to the
number of records, which provides a proxy for
frequency. However, it should be noted that, while
a single record could contain a high number of
losses (resulting from intensive disasters such as
earthquakes), it will only count as one event.
Recurrent and localized floods (as examples of
extensive disasters), however, can generate
several records, making this hazard appear more
frequent than others. The following subsections
summarize the key findings of the survey carried
out by UNISDR in selected Arab countries for the
different indicators used, with a focus on weather-
related disasters and background information
about major institutional and legal
developments.’**
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Jordan

The Supreme Council of Civil Defence, General
Directorate of Civil Defence Disaster Management,
is the body leading DRR efforts in the country and
operates based on the 1999 Civil Defence Law.
Most of the resources at the national and local
levels are directed towards enhancing emergency
preparedness and response capacities. A
multisectoral integrated institutional approach to
DRR is still lacking and needs to be developed. As
in many other countries in the region, more efforts
are still needed to enhance national and local
coordination with respect to DRR, with several
cities and municipalities developing local
resilience plans. Jordan has been actively
reporting on its progress towards the
implementation of HFA, and has submitted two
national progress reports, in 2013 and 2015.1%

Disaster loss databases in Jordan show that the
country is exposed to several natural hazards,
mainly climate-related, including droughts and
extreme events such as snow storms, heat waves
and flash floods. The ongoing inflow of refugees
due to regional conflicts, in addition to the
country’s already vulnerable infrastructure and
limited natural resources, has added a
considerable burden on efforts to strengthen its
resilience and reduce disaster risks.

In this national database, the data on hydro-
meteorological hazards is based on information
gathered from nationally accounted disaster loss
databases for the period of 1982-2012. The
disaster loss database indicates that, out of a total
of 593 disasters recorded during this period,
snowstorms are the most frequent in Jordan,
accounting for more than one-fourth (163) of the
records, followed by frosts, floods and droughts
(figure 19).
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Figure 19. Types and frequency of disasters in Jordan
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The trend of disaster frequency is increasing,
with important fluctuations during different
years. As shown in figure 20, four important
extremes can be seen in the years 1992
(snowstorms and cold wave), 2000 (essentially
drought), 2010 and 2011 (forest fires and frost).
In 2010 and 2011, recurrent frosts were
observed in several areas of the country. Hydro-
meteorological events represent about 97 per
cent of the total records. Their geographical
distribution (figure 21) shows that the region of
Ma’an experienced the highest number of
recorded disasters (98), followed by Amman
(89) and Irbid (81). The estimated economic
losses amount to $29 million, incurred mainly
during this period. Hydro-meteorological events
have caused more than 95 per cent of the
economic losses, with snowstorms being the
most frequent disaster registered in the
database and also the most important
contributor to overall economic losses, followed

by rain and floods. Agaba and Tafilah were the
two most affected governorates in terms of
economic losses, as shown in figure 22.

Figure 20. Disaster frequency time-series
trend in Jordan
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Figure 21. Spatial footprint of disasters

in Jordan
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Figure 22. Spatial distribution of economic

losses from disasters in Jordan
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Lebanon

Lebanon is already facing many challenges, due
to regional conflicts and the movement of
refugees, internal governance issues and
insufficient public infrastructure and services. In
addition to all of these challenges, Lebanon is
usually affected by recurrent natural hazards,
such as snow storms, floods, landslides,
droughts, forest fires, and earthquakes,
resulting in low resilience and high vulnerability
across the country.3¢

Major events to hit the country included the
intensive rainfall storms of 2002-2003, the major
forest fires of 2007-2008 and the extreme floods
of 2013. In general, disaster response and
coordination was inefficient. In 2009, a Disaster
Risk Management (DRM) Unit was established
by the Presidency of the Council of Ministers
and tasked to coordinate DRR efforts across all
sectors. Discussions concerning the
establishment of a national disaster
management agency are ongoing, based on a
draft law addressing this necessity, but still
pending the approval of the National Assembly.
In 2013, the National Coordination Committee
for Disaster Risk Reduction was created, and the
National Response Plan and National Disaster
Management Strategy were developed.

Lebanon has been reporting on its progress
towards the implementation of HFA ever since
the biennial national reporting cycle started in
2007.%7 Between 2010 and 2015, the country
scaled up its awareness-raising campaigns on
risk reduction, enhanced science-policy linkages
with respect to disaster risk, engaged and
strengthened the capacities of local government
and municipalities, and updated its flash flood
risk mapping and assessment.
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Figure 23. Types and frequency of disasters in Lebanon
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Hydro-meteorological events comprised 75 per
cent of all records, and caused 100 per cent of
mortalities and 86 per cent of the total economic
losses, estimated at $48 million during the study
period, 1980-2013 (figure 23).

There were important peaks in 1998, 2002 and
2010, as can be seen in the time-series trends,
registering up to 218 records, most of them
referring to forest fires. Disasters have been
more frequent in the governorate of Mount
Lebanon, where 749 events were recorded. Over
the past three decades, disaster mortality has
been low in Lebanon, with a total of 156 people
killed since 1980. The overall mortality trend has
been decreasing over the years. Disaster
mortality in Lebanon has mainly been due to
snowstorms, landslides and floods.

Figure 24. Disaster frequency time-series

trend in Lebanon
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Figure 25. Spatial footprint of disasters

in Lebanon
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Figure 26. Spatial distribution of economic

losses from disasters in Lebanon
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In terms of economic losses, disasters such as
snowstorms and forest fires remain the main
contributors to overall losses in Lebanon. More
than one-quarter of economic losses are due to
snowstorms, followed by forest fires, erosion
(essentially due to heavy rainfall) and floods.
The overall trend of economic losses is
increasing and has been strongly affected by the
damage registered between the years 2001 and
2004. Figure 25 shows that the Akkar, North and
Bekaa governorates incurred the highest losses.

State of Palestine

In the State of Palestine in recent years, there
have been both extreme heat- and cold-wave
events. High population rates, added to
unplanned urbanization, a precarious economic
and political situation, and a lack of institutional
mechanisms for a multisectoral DRR system,
have led to conditions of greater vulnerability to
disasters and higher risk of climate change
impacts.

In 2013, a multi-stakeholder DRR committee was
tasked to review institutional and legal
frameworks, including coordination
mechanisms, in order to strengthen risk
assessment, management and preparedness. A
United Nations Disaster Assessment and
Coordination (UNDAC) team conducted a
disaster preparedness mission in 2014 and
concluded that existing laws on DRR were too
limited in scope for broad risk management.
Nevertheless, UNDAC recommendations
recognized a sound perception of community
involvement in the State of Palestine, as well as
many good practices at the local level that
should be carried forward in strengthening
national disaster risk management at the local
and national levels. A national mechanism
needs to be created through a multi-stakeholder
approach. The State of Palestine has been
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consistently reporting on its progress towards
the implementation of HFA since 2009, and has
submitted three biennial reports.*®

Hydro-meteorological events comprised 99.23 per
cent of all records, 69 per cent of total mortality
and 92 per cent of total economic losses,
estimated at $11 million for the study period of
1980-2013. Out of a total of 388 records, 385 (99.23
per cent) refer to hydro-meteorological events,
among which fires and floods remain the most
prominent (102 and 80 records respectively). The
governorates of Tulkarm and Nablus experienced
the highest numbers of records, 51 and 55,
respectively (figure 27-29).

The frequency of disasters remains quite
stable with a slightly declining trend. All
records refer to extensive disasters. A total of
45 people have been killed by disasters in the
State of Palestine, all of them hydro-
meteorological events. Frequency is quite
variable, with no important peaks, with the
exception of 1988, in which 39 events were
registered, while the annual average is 11.
Economic losses recorded for the State of
Palestine are estimated at more than $11.5
million. These losses were caused by two
main hazards: storms (almost $8 million) and
floods ($2.7 million), which together represent
92 per cent of the total.

Figure 27. Types and frequency of disasters in the State of Palestine
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Figure 28. Disaster frequency time-series Tunisia

trend in the State of Palestine
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0 2013 are of hydro-meteorological origin.
Tunisia is at risk from various weather-related
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flooding and drought. In 1991, the country
created specific legislation aimed at the
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As shown in figure 30-32, the majority of
records (out of a total of 1,918) refer to
drought (1,121 records), followed by floods
(384). The Sfax governorate concentrates
most of the recorded disaster mortality,
which can be explained by the intense
flooding that hit different municipalities in the

governorate in September 1982, killing more
Source: UNISDR, 2017a. than 93 people_
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Figure 30. Types and frequency of disasters in Tunisia
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Moreover, in the time-series trend, disaster
frequency increased during the years of the
reporting period (1982-2012), with some years
having more than 170 records, compared to an
annual average of 60.

Yemen

Yemen has grown increasingly vulnerable to
weather-related disasters over the past two
decades as a result of its high population
growth, poorly controlled urbanization and
unplanned urban development, in addition to
its lack of environmental controls. Working
under the Ministry of the Interior, the Supreme
Council for Civil Defence is the first national
body tasked with multisectoral disaster
management and disaster response. The
General Directorate of Environmental
Emergencies, established by the Ministry of
Water and Environment in 2004, is the first
Government institution designated to take
action on various aspects of DRR, such as
natural and human-made risks identification,
and mapping early warning systems. Yemen
has been consistently reporting on its progress
towards the implementation of HFA ever since
the start of the biennial national reporting cycle
in 2007.14°

Most of the records registered in Yemen’s
database (figure3336) refer to hydro-
meteorological events. Almost 95 per cent
(1,533 records) of these events are caused by
weather-related hazards. Half of the records
(51 per cent, 840 records) refer to flash floods,
followed by landslides (12 per cent, 199
records). The timeline shows a drastic
increase in the frequency of hydro-
meteorological events since 2005, with
important peaks in 2007 and 2010, when
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several disasters (mainly flash floods) hit the
country. The spatial distribution (figure 35 35)
shows that disasters have been more frequent
in the governorates of Ta'izz, where 184
events were recorded.

Floods and flash floods combined account for
the majority of economic losses (97 per cent,
almost $3 billion). Two major floods, in 1981
($162 million) and 1982 ($975 million), were
among the main contributors. The governorate
of Aden concentrates most of the economic
losses (81 per cent), which are mainly due to the
flooding that hit the municipality of Dar Sad in
different years. Of these, the 29 March 1982
floods caused the greatest damage. This single
event explains the outlier in the time-series
trend. Flash floods are the deadliest disasters in
Yemen’s database, having caused the highest
number of mortalities and injuries. Of the total
economic losses of $3 billion during the
surveyed years (1971-2013), 97 per cent were
due to flash flood events.

Figure33. Types and frequency of disasters
in Yemen
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Figure 34. Disaster frequency time-series
trend in Yemen
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Figure 35. Spatial footprint of disasters
in Yemen
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Figure 36. Spatial distribution of economic
losses from disasters in Yemen
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B. Analysis and main findings
from disaster loss databases
in the Arab region

Table 3 summarizes some of the impacts, in
terms of the main human and economic assets
indicators by country, for the period covered in
each of the five selected Arab countries. For
instance, in Jordan, disaster events caused 145
deaths, an estimated 594 damaged houses, and
840 hectares (ha) of damaged crops. In Tunisia,
out of a total of 330 people killed by disasters,
258 were killed by floods, while 17,821 houses
were destroyed and over 837,000 ha of crops
were damaged. It can be noted that the highest
human losses, by far, occurred in Yemen (even
when comparing similar time periods), while
the highest economic losses occurred in
Yemen and Tunisia. However, it should be



noted that significant gaps in the collected
databases still need to be verified with the
authorities concerned in each of these
countries. One of these gaps is the lack of exact
locations (in geographic coordinates) for
recorded events. In order to assess risk
effectively, it is crucial to work on a larger
scale, and the events as recorded in districts,
and sometimes in governorates, are not
sufficient in terms of scale. Figure 37 show the
hazard frequency and the economic costs of
these hazards, for all five countries taken
together. It can be noted that weather-related
hazards constitute the majority of disasters in
the Arab region and are the source of most of
the damage, as 83 per cent of all economic
losses in the region are caused by floods.
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Eastern Mediterranean countries (Jordan,
Lebanon and the State of Palestine) are
mainly affected by weather-related hazards.
Yemen accounts for more than 60 per cent of
all disaster-related mortality in the region,
approximately evenly divided between
geological and climate-related events, which
reflects the importance of strengthening the
country’s resilience to disasters and
enhancing its adaptive capacity to cope with
climate-related impacts. Disaster frequency,
mortality and economic losses are generally
on the rise, especially when it comes to small
and medium-extensive events like flash
floods, floods and forest fires due to increased
warming conditions, as a key impact of
climate change in the Arab region.

Table 3. Human and economic losses in national disaster loss inventories in selected
Arab countries

Number
of Number of

Country Data period | events deaths
1982-2012 593 145
1980-2013 2,527 156

S 1950-2013 388 45

Palestine
1982-2013 1,918 330
1971-2013 1,637 4,126

Damages Total
Houses Houses in crops | economic loss
destroyed | damaged (ha) $

83 594 840 29,540,000

181 1,366 17,700 48,870,000

65 798 0 11,560,000

17,821 24,728 837,288 684,630,000
22,392 37,311 20,234 3,023,200,000

Source: UNISDR, 2017a.
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Figure 37. Types and frequency of disasters in surveyed Arab countries
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Figure 38. Economic losses from disasters in surveyed Arab countries (US dollars)
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C. Linking historical disaster loss
database and RICCAR projected
extreme indices hotspots and
vulnerable areas

Disaster loss databases can play an important
role in climate change analysis by helping to
identify hotspot areas, where impacts are
higher or disasters happen more frequently
than average. The data on disaster losses,
although they only reflect the historical
record, can be used as evidence for the
vulnerability of certain areas and regions to
future climate change impacts, using regional
climate models such as those used in RICCAR.
This will help prioritize actions based on
evidence, and provide strong justification for
investments in CCA and DRR in certain
locations in national development plans.
Moreover, RICCAR projected that extreme
climate indices and vulnerability maps can be
used to identify future risks of related
disasters. As shown in the previous section, a
better understanding of patterns, trends and
quantitative indicators of disaster risk can
contribute to improving the process of
planning and enhance the efficiency of
investments allocated to megaprojects, such
as dams or storage and flood protection
infrastructure.

For instance, projected precipitation changes
and related extreme indicators are important
parameters to consider when evaluating flood
risk. Two of the parameters of interest in this
context are consecutive wet days (CWD)** and
days with precipitation =2 20 mm (R20), which
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could provide valuable indications about
areas prone to floods in the future. This
approach was tested, as shown below, by
comparing three flood-related variables,
projected to the end of the century for the
extreme scenario RCP 8.5, namely, change in
precipitation, CWD and R20 (from top to
bottom as shown in the figures below), with
the spatial distribution of disasters mainly due
to floods in Lebanon’s and Yemen'’s disaster
loss databases.

In Lebanon (figure 30-39), the R20 indicator
showed an increase in future projections of the
number of days with precipitation higher than
20 mm per day, mainly in Mount Lebanon and
around Beirut. It can be noted that disasters
have been more frequently recorded in this area
in the past, as shown in the figure. A higher risk
of flash floods can be expected for these areas
in the future, resulting from projected climate
change impacts. Yet, a lower risk of flash floods
can be predicted for other areas in Lebanon,
such as the North and Bekaa governorates.

For Yemen, the CWD indicator showed a
decrease in future projections, mainly in the
western parts of Yemen, such as the Saada and
Al-Hudaydah governorates, although they were
hit by a large number of disasters caused by
floods in the past (figure 40). A lower risk of
flash floods can be predicted for these areas in
the future, in view of projected climate change
impacts. A higher risk of flash floods, however,
can be expected for the governorate of
Hadhramaut, due to an increase in projected
R20 days.
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Figure 39. Future projections for flood-related indices in RICCAR (precipitation change, CWD
and R20, top to bottom, left) and historical spatial distribution of disasters (right) for Lebanon
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Figure 40. Future projections for flood-related indices in RICCAR (precipitation change, CWD
and R20, top to bottom, left) and historical spatial distribution of disasters (right) for Yemen

Source: Compiled by author.



It is important to note that, in addition to the
above-mentioned results, further analysis at the
country level is required in order to provide

additional observations to validate these results.

There is also a need for applying hydrological
modelling at the basin scale for these hotspot
areas in order to assess potential future flood
risk at a much higher resolution. UNISDR has
used mathematical models for probabilistic risk
assessment to produce hazard maps for river
floods, from the global flood hazard and risk
assessment approach that was conducted in
GAR15 for modelling river floods for major river
basins around the globe.**

A similar analysis can be carried out for
temperature indices in order to assess future
risks of extreme events, such as heat waves or
very hot days, based on RICCAR projections and
historical disaster data associated with these
hazards. These results can be used as
indications for planners to identify hotspots and
decide on the appropriate measures needed to
cope with these possible hazards in national
strategies, and to map simple risk maps using
GIS (based on model projections and identified
hotspots). These risk maps can be presented to
decision-makers, to help them make informed
decisions based on scientific evidence and
allocate investments more accurately, in order
to adapt to and mitigate climate change
impacts, in the light of historical disasters and
the losses suffered from such impacts. RICCAR
vulnerability outputs can also be used to
estimate future disaster loss risk, given the
dynamic nature of vulnerability, with its
exposure component being mainly based on
the evolution of climate change impacts with
time until the end of the century. It should be
emphasized that, aside from the simple
comparison made above between RICCAR’s
future projections and historical DRR
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databases, there is a need for further risk-taking
in our perspective on modelling climate
impacts, in order to provide robust information
on impacts from extreme events for the future,
as well as their economic consequences, within
the context of DRR.

Further investigations were conducted, using
GIS and a statistical-based methodology, to
test the correlation between RICCAR climate
change indices and Deslnventar historical
events. In order to achieve this, data were
gathered, treated and geospatially
transformed, first to serve as input for the
defined methodology for individual hazards,
and then to produce susceptibility/hazard maps
for each climate-related hazard. Six
susceptibility/hazard maps for floods, torrents,
storms, forest fires, heat waves and droughts
were produced following European
Commission and ISO 31010 guidelines, based
on Deslnventar historical data, covering the
baseline (1986-2005) period of the

current study (see figure 41 41 for flood
susceptibility/hazard map). These
susceptibility/ hazard maps showed a
dominance of floods, torrents and storms

in the northern parts of the Arab region, while
an obvious dominance of forest fires, heat
waves and droughts was observed in its
southern parts. This can be explained by their
climatic zones, which directly influence the
probability, intensity and spatial footprint of
the hazards under study.

Given the values of RICCAR indices for the
baseline period, after sampling and validation,
statistical logistic regression was applied to
each hazard data set. This method was chosen
to find the correlation between RICCAR indices
and weather-related hazards. Vulnerable areas
based on RICCAR extreme indices for future
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projections, as shown earlier in this chapter,
were mapped and analysed to investigate the
possibility of validating the climate change
indices projection maps with future natural
hazard susceptibility.

In general, the initial findings of the study show
that the projections from 1986 to 2100 indicate a
slight decrease in the percentages of high
susceptibility levels, with regard to water-related
hazards, such as floods, torrents and storms, in
the northern parts of the study area, and an
increase in its southern parts. On the opposite
side, a remarkable increase in the projected
percentages of high susceptibility levels for high
temperature-related hazards, like forest fires, heat

waves and droughts, was observed. High
drought susceptibility may apply to as much as
50 per cent of the study area, which is already
prone to drought, by the end of the century. This
should be taken into consideration, especially in
the Arab region, where these hotspots are
already vulnerable and suffer from water scarcity
at various levels of severity.

The logistic regression-derived equation for
drought included the highest number of RICCAR
indices (three out of seven) among hazard
models. The predictive equations for all other
hazards involved two factors, and the flood
equation held the CWD indicator as the only
explanatory factor.

Figure 41. Comparative map of flood susceptibility, between baseline (1986-2005), mid- and end-

of-century periods, for scenario RCP 8.5
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Table 4. Correlation between extreme climate change indices and weather-related hazards

Climate change indices

Consecutive wet days (CWD)

Rainfall intensity greater than 10
mm/day (R10)

Rainfall intensity greater than 20
mm/day (R20)

Consecutive dry days (CDD)

Maximum temperature greater than
35°C (SU35)

Maximum temperature greater than
40°C (SU40)

Source: Prepared by author.

The results obtained show that all seven
extreme indices seem to have a correlation
with at least one of the hazards and, therefore,
play a role in determining the occurrence
and/or intensity of the latter. The compilation
of these results is shown in table 4.
Remarkably, maximum temperature greater
than 40°C (SU40) and CDD were the most
explanatory factors, introduced in three models
involving three hazards. Conversely, R10
(introduced only in storms) and maximum
temperature greater than 35°C (SU35) were the
least explanatory factors.

This test confirms that historical hazard data
represents a starting point for assessing
natural hazard susceptibility, and that it is
important to use an approach that builds on
past records but also takes into account
events that may occur in the future, although
they do not appear in catalogues or disaster
loss databases. Therefore, it is important to
tackle climate change when assessing natural
hazards, especially those that are weather-

Number of significance in
logistic models Explanatory for

2 Floods and storms

1 Storms

2 Torrents and droughts

B Torrents, forest fires and droughts
1 Heat waves

3 Storms, forest fires and droughts

related, since climate change continues to
affect the natural components that influence
their intensity and probability of occurrence.
Such an approach allows for better coverage
of possible events, and provides improved
estimations of the probability of occurrence of
each event and associated losses. To better
achieve this linkage, the following is
recommended:

e Data about daily events should be
systematically collected and catalogued in
standardized and unified formats. This
should be easily accessible and contain
metadata;

e Recording the magnitude, location, duration
and timing of each hazard or extreme event
is a crucial component in the process of
documenting and cataloguing damage and
losses. Accumulated over time, this data
would provide a basis for the calibration and
validation of the hazard models needed for a
better understanding of the link between
CCA and DRR;
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e CCA and DRR should unify their methods and
standards of work and recording for better and
more comprehensive cooperation.

There is a need for improving disaster loss
databases by developing the capacity of
countries for systematic disaster data collection,
interpretation, use and applications, and for
enhancing the quality of disaster loss data,
especially estimates of economic losses. It is
also necessary to implement quality control and
validation procedures by linking all climate
change databases at the national level.
Moreover, there is a need to promote the use of
disaster loss databases in policy applications
and in the development of CCA strategies and
future scenarios, when planning for the required
investments to improve the resilience of
countries. Ideally, a complete map of disaster
losses should be developed for the whole Arab
region, to be used as a baseline for modelling
future risks due to climate change. This can be

done in different stages, by completing maps
for each hazard. Such a map would serve as a
baseline to visualize what the region is prone to,
and could be complemented by developing
exposure maps for selected sectors and/or
assets, as well as vulnerability maps to each
hazard. It should be noted that mapping
exposure and vulnerability for the entire Arab
region would require exhaustive inventories and
studies. Based on the latter’s outputs, however,
risk maps for each hazard, as well as a multi-
hazard map, could eventually be developed for
the region.

At the global level, it is essential to integrate
disaster loss and climate change databases, as
was done in RICCAR for the Arab region, in
various global processes, such as Deslnventar,
IPCC Assessment Reports and GAR, as well as
the related SDGs in the 2030 Agenda for
Sustainable Development, into one platform
managed by the scientific community.
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4. Frameworks for Disaster Risk Reduction
and Climate Change Adaptation

A. Comparative analysis of disaster
risk reduction, climate change
adaptation and water-related
Sustainable Development Goals

At the global level, the three frameworks of
DRR, CCA and the Sustainable Development
Goals support interrelated policies, legal and
regulatory framework developments, and
reforms. Furthermore, the three frameworks
call for integrating decentralized efforts into
local development. For example, while
participation, monitoring and mediation are
best encouraged at the local level, there is still
a need for integration, advocacy, awareness-
raising and education, as well as for
establishing new partnerships and networks
for DRR and CCA efforts.'*® Table 5 provides a
global comparison between current DRR, CCA
and water-related SDGs, as well as their
action plans.

The Sendai Framework brings together all
current work on disaster risk management.
Being the first post-2015 development
agreement, it is the basis for an informed and
resilient sustainable development agenda. As
a voluntary instrument, providing a new
approach to disaster risk management
policies and operations at the global level, the
Sendai Framework represents a shift in the
global policy approach: from disaster
management to disaster risk management.
Indeed, the goal now is to prevent new

disasters and to reduce existing disaster risks,
through a risk approach to all hazards,
involving all of society, across economic,
social and environmental policy areas, with
the aim of reducing vulnerability and
increasing resilience.**

The intended national climate action plans,
submitted to the United Nations by nearly all
countries ahead of the Paris Agreement, will
see their status change under the latter. These
action plans included INDCs, detailing the
contribution each country is willing to make
towards reducing global GHG emissions.
These INDCs are now set to become NDCs,
which will be recorded in a public registry, to
be maintained by the United Nations
secretariat. An interim registry developed by
the latter was launched in 2016, consisting of
a public web-based platform, in which
countries were able to record their first
contributions and manage relevant
documentation.* It is becoming clear that
implementing the Paris Agreement will lead to
new alliances and revised roles for some
institutions, including GEF, intergovernmental
organizations such as the World Bank, and the
various United Nations agencies, to effectively
respond and help individual countries —
especially developing countries — meet their
commitments. Such revised roles within and
between intergovernmental organizations will
influence the future climate change plans and
political positions of Arab countries.
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The SDGs build upon the success of the eight
MDGs, agreed upon in 2000, to halve extreme
poverty by 2015, as a midpoint towards
eradicating poverty in all its forms. The MDGs
focused on the many dimensions of extreme
poverty, including low income, chronic hunger,
gender inequality, lack of schooling, lack of
access to health care, and deprivation of clean
water and sanitation, among others. Many
countries did not make sufficient progress
towards the MDGs, particularly on
environmental sustainability, and it became
widely recognized that additional work was
needed to achieve the ultimate goal of ending
extreme poverty in all its forms.**® Thus, in
September 2015, the world’s Governments
agreed on the 17 SDGs to guide development
until 2030. The 17 goals and their associated 169
targets are premised on the belief that
inclusiveness, integration and universality can
bring about a more sustainable future for all.**’
The process of formulating the SDGs drew upon
the views of multiple stakeholders across
different sectors and countries. As such, it was
consistent with the inclusiveness, integration
and universality principles that underpin the
SDGs. But the implementation of these goals
will require the engagement of all stakeholders,
not just those who actively participated in their
formulation. Indeed, implementation will
necessitate the involvement of cities, businesses
and government agencies that may be relatively
unfamiliar with the SDGs. This will require user-
friendly guidance for newcomers to the SDGs
regarding the steps they can take to move
towards achieving the goals. While some

literature has been published to help
stakeholders, it tends to be either sector-
specific, without explaining the broader context,
or too lengthy to digest in one sitting.*

According to the European Commission’s Staff
Working Document, translating any of the
international frameworks into tangible actions
should be consistent with other international
agreements and processes, including the Sendai
Framework, the 2030 Agenda for Sustainable
Development, the 2015 Addis Ababa Action
Agenda on Financing for Development,'*® the
Paris Agreement, the 2016 World Humanitarian
Summit,**® and the New Urban Agenda adopted
at the Third United Nations Conference on
Housing and Sustainable Urban Development —
HABITAT 1.1 For example, the implementation
of the Sendai Framework also represents a
contribution to the 2030 Agenda for Sustainable
Development, through building the resilience of
people, ecosystems, infrastructures, policies
and planning processes, while taking into
account climate-related risks and the need for
adaptation. DRR and CCA are critical elements
of the sustainable development agenda. In this
regard, the 2012 IPCC Special Report suggests
that the transformation (through changes in
regulatory, legislative, financial, technological,
or biological systems) of DRR within the context
of climate extremes may be the key to a
sustainable and resilient society.'*?

Table 6 illustrates the regional agenda
mandates and actions plans of current DRR,
CCA and water-related SDGs, respectively.



Table 5. Global agenda mandates and related action plans for DRR, CCA
and water-related SDGs

Components

Policy/mandates

Priorities of
actions

Disaster risk reduction
(DRR)

Agency involved MUNEI8]3

Sendai Framework for
Disaster Risk Reduction
(2015-2030).

« Understanding
disaster risk;

. Strengthening
disaster risk
governance to
manage disaster
risk;

« Investing in DRR for
resilience;

. Enhancing disaster
preparedness for
effective response
and to “build back
better” in recovery,

Climate change
adaptation (CCA)

UNFCCC

Paris Agreement on
Climate Change
(2015-2030).

Article 7. Adaptation

. The Paris Agreement

establishes a global

goal on adaptation —

that of enhancing
adaptive capacity,
strengthening
resilience and

reducing vulnerability

to climate change. It
aims to significantly
strengthen national
adaptation efforts,
including through

Water-related Sustainable
Development Goals (SDGs)

United Nations agencies (such as
regional commissions, UN-Water,
UNDP, UNEP, FAO and UNESCO)

Transforming Our World: the 2030
Agenda for Sustainable
Development

Goal 1. End poverty in all its forms
everywhere;

Goal 2. End hunger, achieve food
security and improved nutrition
and promote sustainable
agriculture;

Goal 6. Ensure availability and
sustainable management of water
and sanitation for all;

Goal 11. Make cities and human
settlements inclusive, safe,
resilient and sustainable;

Goal 13. Take urgent action to
combat climate change and its
impacts.

1.5. Build the resilience of the poor
and those in vulnerable situations
and reduce their exposure and
vulnerability to climate-related
extreme events and other
economic, social and
environmental shocks and
disasters.

2.4. Ensure sustainable food
production systems and implement
resilient agricultural practices that
increase productivity and
production, that help maintain
ecosystems, that strengthen
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Components

Disaster risk reduction
(DRR)

rehabilitation and
reconstruction.

Climate change
adaptation (CCA)

international
cooperation. It also
recognizes that
adaptation is a global
challenge faced by
all. All Parties should
engage in adaptation
planning and are
expected to submit
and periodically
update an adaptation
communication on
their priorities, and
their implementation
and support needs,
plans and actions.
Developing country
Parties will receive
enhanced support for
adaptation actions.

Article 8. Loss and
Damage

The Paris Agreement
significantly
enhances the
Warsaw International
Mechanism for Loss
and Damage, which
will develop
approaches to help
vulnerable countries
cope with the
adverse effects of
climate change,
including extreme
weather events and
slow-onset events

such as sea levelrise.

The Agreement
provides a framework
for Parties to
enhance

Water-related Sustainable
Development Goals (SDGs)

capacity for adaptation to climate
change, extreme weather,
drought, flooding and other
disasters, and that progressively
improve land and soil quality.

11.5. Significantly reduce the
number of deaths and the number
of people affected and
substantially decrease the direct
economic losses relative to global
gross domestic product caused by
disasters, including water-related
disasters, with a focus on
protecting the poor and people in
vulnerable situations.

11.b. Substantially increase the
number of cities and human
settlements adopting and
implementing integrated policies
and plans towards inclusion,
resource efficiency, mitigation and
adaptation to climate change,
resilience to disasters, and
develop and implement, in line
with the Sendai Framework for
Disaster Risk Reduction 2015-2030,
holistic disaster risk management
at all levels.

13.1. Strengthen resilience and
adaptive capacity to climate-related
hazards and natural disasters in all
countries.

13.2. Integrate climate change
measures into national policies,
strategies and planning.

13.3. Improve education,
awareness-raising and human and
institutional capacity on climate
change mitigation, adaptation,
impact reduction and early warning.
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Disaster risk reduction Climate change Water-related Sustainable

Components (DRR) adaptation (CCA) Development Goals (SDGs)

understanding, action  13.a. Implement the commitment

and support with undertaken by developed-country

regard to loss and Parties to the United Nations

damage. Framework Convention on Climate

. . Change to a goal of mobilizing jointly
Article 12. Climate $100 billion annually by 2020 from all
chz_an_ge educ_atlon, sources to address the needs of
training, public developing countries in the context
awareness, public of meaningful mitigation actions and

participation and public  transparency on implementation and
access to information are  fy|ly operationalize the Green

also to be enhanced Climate Fund through its

under the Agreement. capitalization as soon as possible.

13.b. Promote mechanisms for
raising capacity for effective climate
change-related planning and
management in least developed
countries and small island
developing States, including
focusing on women, youth and local
and marginalized communities.

Source: United Nations, 2015c; United Nations, 2015e; United Nations, 2018a.

Table 6. Arab region mandates and related action plans for DRR, CCA
and water-related SDGs

Components Disaster risk reduction Climate change Water-related Sustainable
(DRR) adaptation (CCA) Development Goals (SDGs)

AOENAANIEGES League of Arab States, League of Arab States,  League of Arab States, ESCWA,
UNISDR, UNDP, UNEP, ESCWA, UNDP, UNEP,  UNESCO, World Bank
World Bank World Bank

O BYIEYWGEIGCERS Regional Arab Strategy Arab Framework Action « Arab Strategy for Water
on Disaster Risk Plan on Climate Change Security in the Arab Region
Reduction (2015-2030) (2010-2020) (2010-2030);

. Sustainable Development
Goals (2015-2030).

Priorities of Priority 1: Strengthen Priority 1: Reduce the Priority 1: In the medium term (by
actions commitments for risks of climate change  2020), raise water use efficiency
and increase the by 15 to 25 per cent, in order to
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comprehensive DRR
across sectors.

Priority 2: Develop
capacities to identify,
monitor and assess
disaster risks.

Priority 3: Build resilience

through knowledge,
advocacy, research and
trainings.

Priority 4: Improve

accountability for disaster

risk management at the
subnational and local
levels.

Priority 5: Integrate
disaster risk reduction

into emergency response,

preparedness and
recovery.

readiness to confront
its potential impacts
through programmes of
mitigation and
adaptation.

Priority 2: Preserve
natural and human
resources and ensure a
decent standard of
living for Arab citizens.

Priority 3: Enhance the
pace of sustainable
developmentin Arab
countries, including by
achieving the
Millennium
Development Goals
(MDGs).

Priority 4: Strengthen
and build national and
regional institutional
capacities to deal with
issues of climate
change and cope with
disasters.

Priority 5: Establish
favourable conditions
to stimulate the
regional and
international
cooperation necessary
to support national
programmes.

Components Disaster risk reduction Climate change Water-related Sustainable
(DRR) adaptation (CCA) Development Goals (SDGs)

meet increased water demand
and ensure water and food
security, and to face future
challenges with available water
resources and in accordance
with the principles of sustainable
development.

Priority 2: Adopt, in the short
term (by 2015), integrated water
policies which secure water for
all sectors, in order to achieve
maximum socioeconomic
benefits and ensure the
implementation of the
Millennium Development Goals
(MDGs).

Priority 3: Develop, in the
medium term (by 2020),
alternative and practical
solutions for using non-
conventional water-related
technology, with a focus on the
use of renewable energy in
water desalination and water
treatment to meet the increasing
water demand.

Priority 4: By 2020, sign
permanent agreements on
shared water resources in the
Arab region, in accordance with
the Arab Convention on Shared
Water Resources in the Arab
Region and international water
law.

Priority 5: In the medium term (by
2020), have each Arab State
define a national policy for
including CCA in national water
policies.



Components Disaster risk reduction
(DRR)

Regional and .
national actions

Coordination o
mechanisms

Regional Arab
Strategy for Disaster
Risk Reduction
(2015-2030);

Arab Cooperation
Agreement in
Organization and
Facilitation of Relief
Operations (2009);

Draft Arab Protocol
(2008) on Cooperation
for Speedy and
Immediate Response
within Arab Countries

to Transfer Equipment

and Expertise in
Cases of Disasters,
Crisis and
Emergencies;

Statutes for the Arab
Centre to Prevent
Risks from
Earthquakes and
Other Natural
Disasters (2004).

Regular
intergovernmental
meetings on disaster
risk management
(DRM);

Regional/subregional
DRM centre (under
development);

Joint Committee on
Environment and
Development in the
Arab Region.

Climate change

adaptation (CCA)

Regional Action
Plan;

National Policies;

National Adaptation
Programmes of
Action (NAPAs);

Intended Nationally
Determined
Contributions
(INDCs);

National
Communication
Reports;

National Sectoral
Action Plans (on
water, food, etc.).

Council of Arab
Ministers
Responsible for the
Environment
(CAMRE)/Technical
Committees (TC);

Working Group on
Climate Change,
established by
ESCWA.
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Water-related Sustainable
Development Goals (SDGs)

Regional action plans;

SDG-based development
strategies and action plans
(national).

Arab Ministerial Water
Council (AMWC);

Council of Arab Ministers
Responsible for the
Environment
(CAMRE)/Technical
Committees (TC).

Source: League of Arab States, 2010a, 2010b, 2010c; United Nations, 2018a.
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B. Considering gender and vulnerable
groups in global and regional disaster
risk reduction and climate change
adaptation strategies

1. Global level

The HFA emphasized the importance of gender
perspective for building resilience by calling for
integrating gender dimensions into all disaster
risk management policies, plans and decision-
making processes, including those related to risk
assessment, early warning, information
management, and education and training.*®
More recently, the Sendai Framework recognized
the importance of gender dimensions in DRR,
calling for inclusiveness and the engagement of
all of society. It states that “a gender, age,
disability and cultural perspective should be
integrated in all policies and practices, and
women and youth leadership should be
promoted; in this context, special attention
should be paid to the improvement of organized
voluntary work of citizens”.*** Furthermore, the
Sendai Framework’s Priority 4 emphasizes the
fact that “women and persons with disabilities
should publicly lead and promote gender-
equitable and universally accessible approaches
during the response and reconstruction
phases”.** It also pays specific attention to
categories of individuals regarded as being more
vulnerable when shocks or stresses occur. The
Sendai Framework highlights the fact that DRR
requires an all-of-society engagement and
partnership, as well as empowerment and
inclusive, accessible and non-discriminatory
participation, while paying special attention to
people disproportionately affected by disasters,
especially the poorest. Children, the elderly and
refugees should also be given special attention,
as vulnerable groups with the potential to play an
influential role in promoting DRR, CCA and the
SDGs. Measures to protect refugees from

disasters should urgently be developed for the
whole Arab region, as they are considered one of
the most vulnerable groups to climate change
and natural disasters.

In CCA discourse, increasing evidence of the
differential impacts of climate change on women
and girls in recent decades has led to significant
progress in addressing interlinkages between
gender and climate change under UNFCCC.*%
The two-year Lima Work Programme on Gender,
launched at COP 20 in 2014, aimed to advance
gender equality mandates across all areas
involved in climate negotiations.'® It was
reviewed and renewed at COP 22 in Marrakech in
November 2016, providing an opportunity for
parties and observers to further strengthen and
advance gender equality under UNFCCC. The
Programme refers, in particular, to the
affirmations that Parties should, when taking
action to address climate change, respect,
promote and consider their respective
obligations on human rights as well as gender
equality, that adaptation should follow a gender-
responsive approach, and that capacity-building
should be gender-responsive.’*® Recently, the
Paris Agreement encouraged parties to consider
their commitments to gender equality and
intergenerational equity as part of their efforts to
respond to climate change. Therefore, while this
is not explicitly linked to the term resilience, all
the frameworks include promoting the capacities
of different groups, particularly women and girls.

Empowering women and promoting gender
equality is crucial to accelerating sustainable
development. Ending all forms of discrimination
against women and girls is not only a basic
human right, but it also has a multiplier

effect across all other development areas.*® The
SDGs aim to build on previous achievements

to ensure gender mainstreaming in national
policies and strategies. Therefore, out of the



17 goals that make up the 2030 Agenda for
Sustainable Development, Goal 5 was dedicated
to gender equality: “Achieve gender equality
and empower all women and girls”.**°

2. Arab regional level

The Arab Strategy for Water Security (2010-
2030) addressed some of the efforts to enhance
knowledge and exchange experience on gender
issues in IWRM applications in the Arab region’s
rural areas, by exchanging best practices and
raising awareness on the importance of public
participation in water resources management. It
is of the utmost importance to involve
interested NGOs and civil society organizations
working in the field of water resources
management and gender issues in rural areas.'®*
At the Arab regional level, decision makers are
generally well aware of the importance of
gender mainstreaming. But in spite of laws,
regulations and measures taken regarding
gender equity and mainstreaming, local and
cultural views and perceptions of gender
mainstreaming in IWRM have been difficult to
change. The political situation in each country
has a considerable impact on the efforts exerted
and the progress achieved in gender
mainstreaming in IWRM. Discussions focused
on the means to promote a culture of gender
equality in the Arab region struggle under
various limitations, such as illiteracy, especially
among women, and traditions that are
sometimes opposed to gender equity.!¢?

Within the Arab region’s DRR community,
“‘gender mainstreaming, cultural diversity,
community participation and capacity-building
often fall behind. It is essential to collect gender
disaggregated vulnerability and capacity-related
information in order to identify and better target
DRR actions”.*®® Furthermore, there are
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challenges that hinder the creation of strong
linkages between the national and local levels.
National governments develop laws and
regulations with limited input from local
governments, who are not sufficiently informed
or engaged in their development and
implementation. As a result, national plans and
decision-making processes often fail to take into
consideration the needs of communities and
municipalities, and their capacity to implement
DRR measures.

C. Existing national mechanisms
in the Arab region and
stakeholder/actor analysis

Both DRR and CCA have a common goal of risk
reduction, but DRR is concerned with ongoing
hazards, whereas CCA is primarily concerned
with emerging climate change challenges.'® In
terms of institutional structures and
awareness, there is a disconnect between DRR
and CCA communities. Within most national
and local governments, the two communities
largely operate in isolation, which can be
attributed partly to thematic investments by
donors, and partly to existing in-house silos
within governments.*®

Thus, there is no one-size-fits-all approach

to plan, implement and monitor CCA and DRR
activities. In the Arab region, the specific
governance approaches, institutional
arrangements and national mechanisms differ
from country to country, depending on their
sociopolitical, economic and cultural
circumstances. To meet the requirements of
international frameworks, many Arab
countries have increasingly been adopting
various national approaches and mechanisms
for implementation, reporting and follow-up.
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Box 1. Case study: Lebanon’s collaborative agenda on disaster risk reduction

Lebanon’s agenda on disaster risk reduction (DRR) emphasizes a vertical integration of DRR, from the highest political levels
down to the decentralized levels. Nevertheless, it also emphasizes a horizontal integration of DRR across relevant sectors,
including health, education and the media, in addition to engagements from the private sector. Lebanon’s DRR experience can
be attributed to three critical drivers: (a) political will and leadership; (b) local collaboration; and (c) regional and international
partnerships. These drivers are enabling the country to achieve strategic direction, momentum and visibility for its DRR
agenda at all levels.

(a) Political will and leadership

Since 2003, sustained political interest and commitment from the Prime Minister’s Office and the Presidency of the Council of
Ministers have given the issue of DRR national visibility and reinforced its importance for all relevant line ministries and
decentralized authorities. In 2009, the Office of the Prime Minister, supported by the United Nations Development Programme
(UNDP), formulated a project on Strengthening Disaster Risk Management Capacities in Lebanon (2009-2012), with a five-fold
objective: (i) establishing a disaster risk reduction and management unit; (ii) developing and implementing a national strategy and
systems for DRR; (iii) developing national and local capacities for disaster risk management; (iv) raising public awareness on DRR;
and (v) integrating gender equality initiatives at the national and local levels. Establishing a disaster risk management unit within
the Prime Minister’s Office has made it possible to adopt a strategic vision for DRR early on. The project’s high-level positioning
has also facilitated prioritized planning and coordination of critical DRR measures to be implemented at the national and local
levels and across sectors.

In 2011, an inclusive communications strategy for DRR was adopted by the Prime Minister’s Office. It underlines the importance of
popularizing DRR by designating it essentially as a people-based approach. The strategy is engaging key stakeholders, namely
DRR decision makers (national and local authorities), the media, the general public and educational institutions. Its vision is to
induce a behavioural change towards DRR, whereby the country would experience a perception shift from engaging in a culture
of disaster response management to embracing a culture of disaster prevention and preparedness.

(b) Local collaboration

Despite the lack of national and decentralized coordinating mechanisms and standard operating procedures for DRR activities, the
national government is presently working to channel collaborative energies to create more efficient and accountable structures
for disaster risk management, with standard protocols for first responders, local authorities, civil society and communities, and
public service providers. At the local level, local responses to small-scale disasters in the recent past have demonstrated positive
collaboration between all stakeholders, particularly NGOs, science, research organizations and, most recently, the private sector.
For example, the Lebanese Red Cross works effectively to support the local administration, civil society groups and communities
to prepare for, and respond to, disasters in a timely manner. It has made significant contributions to developing the capacities of
local authorities and communities in responding to, and managing, localized disaster impacts. It is one of the most ‘relied upon’
networks of volunteers at the local level, in times of disaster.

(c) Regional and international partnerships

The international community in Lebanon (including United Nations agencies, World Bank and donors such as the Swiss
Agency for Development and Cooperation) has provided critical support in the conceptualization and initiation of a multi-
stakeholder and multi-thematic DRR agenda for the country. The support provided by United Nations agencies and donors has
led to concrete results in the areas of capacity development, public awareness-raising and national risk assessment. There is
widespread recognition that, as the implementation of national and local plans begins, it will be essential for the
implementation phase to engage a different and wider group of donors and regional and international institutions. This
diversity will bring new kinds of know-how and expertise to Lebanon.

Source: UNISDR, 2012.



Box 2. Case study: Egypt’s disaster risk reduction and climate change adaptation
strategies

During the last two decades, Egypt has taken action to advance disaster risk management (DRM). For instance, in
2000, a department dedicated to crisis and disaster management was established at the Information and Decision
Support Center (IDSC) of the Egyptian Cabinet of Ministers. Among other responsibilities, the department has a
mandate to set up national DRM policies and guidelines.

The National Strategy for Crisis, Disaster Management and Disaster Risk Reduction (2010) is the main guideline
for disaster risk management in Egypt. It outlines objectives, priorities and directions for reducing risks from the
future challenges of disaster management. Egypt has adopted several strategies to advance progress in
mainstreaming DRR, including: (a) the incorporation of disaster risk reduction (DRR) and climate change
adaptation (CCA) into land use planning systems at different spatial levels; (b) the integration of disaster planning
and prevention into overall national development plans and projects for sustainable development, accompanied
by the involvement of supreme committees for crisis management and DRR on a governorate/local level; (c) the
inclusion of poverty reduction as part of a DRR strategy; (d) the integration between DRR and CCA, which has
been making significant progress in Egypt (for example, the National Strategy for Adaptation to Climate Change
was launched in 2012 to mainstream climate-resilient development into different levels of government); and (e)
the formulation, currently being explored by the Government, of national disaster management legislation, which
is expected to significantly emphasize DRR and include the establishment of a national centre for crisis
management and DRR.

More recently, IDSC developed the National Strategy for Adaptation to Climate Change and Disaster Risk Reduction
(2010-2030). The Strategy includes plans for risk reduction, mitigation and adaptation across different sectors. The
overarching goal of this Strategy is to increase Egypt’s flexibility in dealing with climate change risks and disasters, as
well as the Egyptian community’s ability to absorb, contain, and reduce such risks and disasters across different
sectors. The Strategy evaluates the current situation and risks across key sectors, in particular the intersection of
coastal zones with water resources and irrigation, agriculture, health, urban areas, housing, roads, and tourism. It
recommends integrating sector-specific adaptation plans into each five-year plan and national development
programme; enhancing community participation and building a “safety first” culture; promoting regional and
international cooperation; and engaging in continuous progress monitoring.

The Strategy identifies the following seven determinants of success in adapting to climate change risks: (a) political will
at all levels; (b) the availability of human, financial and natural resources; (c) reform and adjustments of institutional
frameworks; (d) amendments to legislation and laws; (e) the strengthening of the national information exchange system;
(f) the identification and monitoring, assessment and follow-up of performance indicators; and (g) the development of a
national model for social and economic analysis and projections.

The specific framework for adaptation outlined in this Strategy is divided into four phases of execution, consisting
of four five-year plans. Proposed operational key measures for the first five-year plan include developing a
geographic information system (GIS) monitoring database on coastal zones; developing a regional climate model
(RCM); studying the effectiveness of natural protection systems such as dunes; formulating national legislation to
enable climate change risk reduction; developing additional regulations for coastal development; and enhancing
partnerships between the public and private sectors. The total cost across all sectors is estimated at $7.4 billion.

Sources: UNISDR, 2013b; UNDP and Egyptian Cabinet Information and Decision Support Center, 2011.
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At the national level, Arab Governments are
developing policy frameworks and various
institutional mechanisms to be better prepared
for climate change and natural disasters.® In
contrast to mitigation, which provides global
benefits, adaptation benefits are perceived at a
regional or local level, and therefore measures
are mostly implemented by local actors. At the
national level, UNFCCC pursues two work
streams, namely, NAPAs and national
adaptation plans (NAPs). NAPAs help to
identify urgent adaptation needs, as delaying
them could increase vulnerability or lead to
increased costs of adaptation at a later stage.'®’
Additionally, COP 7, in 2001, created LDCF to
financially support the preparation and
implementation of NAPAs, and an LDC expert
group to provide technical support and advice
to these countries.*®® A clear and coordinated
governance structure is also essential to
implement CCA measures. Such a structure
must promote high degrees of national,
regional and international collaboration among
different levels of government, different
sectors, both public and private, and civil
society organizations. Some Arab countries,
such as Egypt, have developed a national
adaptation strategy that primarily focuses on
agriculture, water resources and coastal areas.
Other Arab LDCs, such as Djibouti, the Sudan,
and Yemen, have produced NAPAS, which
provide a process for LDCs to identify priority
adaptation activities.*®®

Within national governments, interministerial
coordination is critical because adaptation
responses often require actions involving
multiple ministries and sectors. Therefore,
many Arab countries have established

interministerial coordination mechanisms or
committees that, for example, have climate
change focal points in all relevant ministries.
Experts from the private sector, academia and
research institutes can also be integrated into
these committees as technical advisers. For
example, Egypt established a national climate
change steering committee by prime
ministerial decree in 2007, and Jordan
established a national climate change
committee by prime ministerial decree

in 2001.17°

DRR is a cross-cutting and complex
development issue. It requires political and legal
commitment, public understanding, scientific
knowledge, careful development planning,
responsible enforcement of policies and
legislation, people-centred early warning
systems, and effective disaster preparedness
and response mechanisms. UNISDR’s Regional
Office for Arab States (ROAS) has invited Arab
Governments, through an official note verbale,
to appoint national focal points to support the
implementation of the Sendai Framework, as
called for by the framework itself. Most Arab
countries have already appointed national focal
points. For example, in Bahrain, the Ministry of
the Interior is the focal point, whereas the focal
point in Egypt is the Cabinet Information and
Decision Support Centre, Crisis Management
and DRR Sector (IDSC) and the focal point in
Iraq is the Ministry of Environment. UNISDR
encourages the establishment of multi-
stakeholder coordination mechanisms for DRR,
including national platforms, to highlight the
relevance, added value and cost benefit of a
coordinated and consistent approach to DRR at
the national level.*"*
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Box 3. Case study: Jordan’s National Committee on Climate Change

The Ministry of Environment in Jordan is the national focal point for the United Nations Framework Convention on
Climate Change (UNFCCC), and the institution responsible for the national climate change portfolio. In 2001,
based on a decision by the Prime Minister, the first step was taken towards a national platform for the integration
of multi-stakeholder dialogue and planning on climate change, when Jordan’s National Committee on Climate
Change (NCCC) was established. The NCCC is considered a voluntary national platform for multi-stakeholder
dialogue and planning on climate change. The Committee is under the umbrella of the Ministry of Environment,
and is headed by the minister or ministerial delegates. Over the years, representation on the Committee has been
reviewed, as has its mandate, to include more stakeholder representatives. The committee now includes 26
members representing 21 stakeholders (10 ministries, 3 public institutions, 4 research and academic
organizations, and 4 non-governmental organizations) directly associated with climate change sectors in Jordan.
Yet, it still lacks representatives from the Ministry of Finance, the private sector and vulnerable groups.

As the movement grew, a milestone was achieved in Jordan in 2013, namely the launch of the National Climate
Change Policy — the first significant revision to the country’s environmental policy since 2005. The Policy was
formulated to accommodate all national climate change priorities for action, and to provide a highly flexible
policy reference point, upon which further strategies and sectoral policies could be based. To paraphrase, the
long-term goal of the Policy is to achieve sustainable developmentin a proactive, climate-risk resilient Jordan. It
was made clear that NCCC members would play a crucial role (as change agents) in their entities, and that it
would be impossible to develop the Policy and achieve successful climate change sectoral and intersectoral
integration without them. This highlights the prerequisites for effective climate change governance and
management, namely collaborative and coherent action by participating stakeholders and policymakers who
shape and implement mitigation and adaptation policies and action.

Based on the recommendations of the National Climate Change Policy, the Ministry of Environment created its
first Climate Change Department in 2014. This Department will act as the institutional hub for coordinating and
developing all climate change activities in Jordan, taking into consideration regional and global climate change
governance and management systems and initiatives.

A different climate change-related special unit was established in 2012 at the Ministry of Water and Irrigation
(prior to the establishment of the climate change department) to follow up on climate change-related issues in
the water sector. In addition, two key governmental stakeholders have embedded climate change in other
departments, namely, the Ministry of Transport (within the Environment and Transport Division) and the Civil
Defense Directorate (within the Disaster Department).

The Climate Change Department is responsible for calling the meetings of the NCCC, and preparing and
distributing all pertinent documents before and after meetings. The NCCC sets up specialized thematic legal and
technical groups on a permanent and/or ad hoc basis, depending on the discussion theme. Thematic groups are
composed of the principal national experts on the topics for which advice is needed.

Recently, there have been growing calls to restructure the current NCCC by establishing an inter-ministerial
committee on climate change (IMCCC) to ensure high-level dialogue and coordination. This new committee
would be chaired by the Minister of Environment and co-chaired by the secretary-general of the Ministry of
Environment. The IMCCC would include high-level representatives such as, for example, the secretary-generals
of the Ministry of Water and Irrigation, the Ministry of Energy and Mineral Resources, the Ministry of Planning
and International Cooperation, the Ministry of Health, the Ministry of Agriculture, the Ministry of Finance, and the
Ministry of Transport. The IMCCC would oversee the work of three technical working groups, namely, the
mitigation working group; the vulnerability and adaptation working group; and the greenhouse gas inventory
working group. Each working group would be chaired by the secretary-general of the relevant ministry and
would report to the IMCCC chair. As the IMCCC secretariat, the Climate Change Department will be dedicated to
ensuring its effective coordination and functioning.

Source: Al-Zu'bi, 2016.
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Box 4. Case study: Algeria’s agenda on disaster risk reduction

The civil protection directorate is the primary actor responsible for coordinating implementation of
comprehensive preparedness, response and recovery measures at the national and local levels. (...) Today, a
major component of the Civil Protection’s mandate is to train and sensitize schools, municipalities and wilayas on
preparedness and prevention measures. Algeria has marked the International Day for Disaster Reduction (IDDR)
numerous times to raise public awareness and garner media coverage for the issue. An “Open day” is also
regularly held to promote awareness whereby a mobile shake table demonstration is used to sensitize students,
parents and teachers to critical seismic information and preparedness actions. Since 2010, the Civil Protection
has also been conducting trainings at the operational and higher university levels across the country. Training for
first aid is currently being conducted at 942 national centers with an emphasis on training women. Based on
initial community response to these trainings, the Civil Protection is planning to set up a volunteer scheme
responsible for municipalities at risk. Every six months wilayas participate in simulation exercises as part of
national preparedness. Each wilaya is responsible for drafting a disaster management plan that is tested and
updated as part of these simulations. Detailed disaster management plans have been developed for different
hazards, regional and local plans for the organization of emergency relief, prevention and rapid intervention in
industrial zones. However, no comprehensive multi-hazard plans have been developed for the country. Algeria
has an active civil society sector at the local level but it does not have very well developed capacities for
implementing systematic disaster prevention, preparedness, response and recovery measures. It is widely
acknowledged that the civil society sector will need to be more involved in national and local decisions on DRR.
In this regard, the capacities of civil society need to be strengthened to ensure that DRM efforts are to be
realized on the ground. In the absence of systematic civil society contributions to the DRR agenda, the Algerian
Red Crescent has been a critical on-the-ground partner to the Civil Protection in organizing sensitization
campaigns, trainings and drills, and coordinating response and relief efforts”.

Particularly after the Algiers 2001 flooding and the 2003 earthquake, Algeria recognized that expanding urban
settlements and infrastructure had to be protected from future losses and made resilient to a range of hazards
using a multisectoral approach”. The Algerian government “realized early on that successfully implementing and
enforcing preparedness, mitigation and preventive measures will require making communities and local
authorities aware of risks and strategies to manage them. The Ministry of Education has taken steps to sensitize
students, teachers and school authorities to major hazards and preparedness measures. The Ministry is also
ensuring that school curriculum integrates an understanding of natural and industrial hazards, and adequate
measures to prepare and respond. With support from the Civil Protection, the Ministry has also led a series of
national campaigns for raising public awareness on DRR in schools and in communities. In addition, in the
aftermath of the 2003 earthquake, the Ministry of Education worked closely with [the] Ministry of Planning and
the UN to ensure the implementation of codes and regulations for the structural integrity of schools”.
Furthermore, “the Ministry of Land-Use Planning and Environment worked closely with UNDP [in] Algeria to
integrate DRR into urban planning. This effort was informed by GIS mapping, which is supporting the
implementation of risk-sensitive plans across nine wilayas”. In addition, “as part of a 2010-2014 program for new
highway improvement, transport networks and maritime infrastructure, the Ministry of Public Work established
the Algerian Seismic Public Works Code (RPOA) and developed a database to mark major infrastructure at risk
from earthquake, fire and flooding. The Ministry purchased equipment to protect against fires and has conducted
a pilot study to understand flood risk to major infrastructure”.

Source: UNISDR, 2013f.



The Sendai Framework places strong emphasis
on the critical role of national platforms in
supporting its development, implementation,
monitoring and review. This can be achieved
through effective coordination at the national
level, effective engagement at the local level, and
the mobilization of key stakeholders, including
the private sector, communities and key technical
experts, particularly in the area of climate
change. The Sendai Framework also calls for
greater support for and investment in the work of
national platforms, to allow them to perform their
function effectively and increase their legitimacy
and accountability at the national level.'™
Furthermore, there have been recent calls to
“make women’s voices heard by [DRR] decision-
makers”.*”® In 2014, The Second Arab Conference
on Disaster Risk Reduction acknowledged the
need for the greater inclusion of women in
disaster risk management. Women need to be
engaged, beyond token representation in
committees and task forces, in more substantive,
meaningful and effective participation. This
requires creating new spaces for women’s
experiences, interests, practical and strategic
needs to be reflected in policies, and planning
and programme implementation at every level,
particularly at the community level.*” For
example, in Morocco, in 2007, a DRR programme
supported by the Red Crescent started targeting
local communities, with a focus on floods. DRR-
related material was prepared and distributed,
and community teams were formed and trained
to respond in case of floods, fires and other
disasters. The programme also conducted a
vulnerability and capacity assessment that
resulted in several community projects: projects
to maintain the availability of drinking water, tree
planting and projects to reduce pollution.*™
Within the context of DRR, UNICEF's MENA
Regional Office is supporting the Jordan Country
Office to create and maintain safe learning

87

environments, teach disaster prevention and
build a culture of safety and resilience around
school communities. UNICEF is working with the
Ministry of Education, as well as the United
Nations country team and UNISDR, to increase
resilience to natural and human-made hazards
among Jordan’s most vulnerable populations, by
improving policies, coordination, planning,
information and capacities.'’®

A few Arab countries (including Algeria and
Mauritania) have established a multi-stakeholder
national platform for DRR, to help provide and
mobilize the knowledge, skills and resources
required to mainstream DRR into development
policies, planning and programmes. These
national platforms are key partners in
implementing regional and national DRR
strategies at the country level, to help build
resilient communities.*””

D. Regional disaster risk reduction
and climate change adaptation
mechanisms

Over the past decades, a number of Arab
regional initiatives, mechanisms, committees,
programmes and institutions have been created
to address water scarcity, climate change
impacts, DRR and sustainable development.
There have also been efforts to better inform
stakeholders about each topic; increase the
knowledge base on synergies between water
scarcity, social vulnerability, CCA and DRR; and
establish coordination mechanisms to support
governance, policy and capacities.

The initiatives, networks and committees listed
below can be used to consolidate efforts,
expertise and resources, in order to advance
DRR- and CCA-related science and technology,
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innovation, research, capacity development and
knowledge/technology transfer.

A DRR Arab States coordination network
was established by the UNISDR Regional Office
as a community of practice to promote
information-sharing and joint action for DRR, at
the regional and national levels in the Arab
region. It serves as a regional mechanism to
discuss DRR issues among international
partners working in Arab countries, and to
jointly plan the implementation and monitoring
of DRR-related activities.*”®

The League of Arab States Committee on
Weather, Climate and Hazards Information
Management is one of the sub-committees
established by the Arab Permanent Committee on
Meteorology under the umbrella of the League.
Delegates from Arab countries, international and
regional organizations, academia and the media
participated in the committee’s first meeting which
was held in Amman Jordan from 28 to 29 February
2016.1° The Committee was set up to provide
recommendations on policies, methods and
collaborative mechanisms to support early
preparation for natural disasters, as well as
improved management of post-disaster situations.
The work of the Committee is meant to strengthen
the pace of sustainable development in Arab
countries and to meet the SDGs. It also seeks to
build institutional capacity at the national and
regional levels, achieve greater resilience for
dealing with extreme weather, climate and climate
change, and develop improved strategies for
managing risks and natural disasters.*®°

The Making Cities Resilient Campaign
initiated by UNISDR has continued to support
cities in managing disaster events. Almost 300
municipalities in the region have joined the
campaign (20 per cent of the global participation).

Furthermore, disaster loss databases have been
established in eight MENA countries, enabling
them to collect and analyse disaster data to better
assess disaster trends and impacts.*®

The Regional Coordination
Mechanism/Thematic Working Group on
Climate Change was established in 2010 and
seeks to strengthen the results and enhance the
impact of United Nations system operations, in
support of the Arab region’s efforts to address
climate change issues. Its objectives should be
achieved through effective networking, sharing
of information, and output-oriented
collaboration efforts, aimed at helping the
region achieve the goals set at the outcomes of
COPs, as well as climate change related SDGs.%

The Adaptation to Climate Change in the
Water Sector in the MENA Region
Programme (ACCWaM) is a regional GIZ
project, aiming to improve the capacity of water
management institutions in the MENA region to
adapt to climate change. ACCWaM is working in
cooperation with the AMWC of the League of
Arab States, ESCWA, and ACSAD. The key
methodological approach of the programme is
capacity development at all relevant levels, by
working on regional water governance, in
national water sectors and through the
implementation of measures at the local level.*®®

Regional CCA Framework for the
Mediterranean Marine and Coastal Areas:
As climate risks extend across territorial
boundaries, a cross-border collaborative and
coordinated regional approach to adaptation is
required, promoting synergies with other
multilateral environmental agreements. In 2016,
during the 19th Ordinary Meeting of the
Contracting Parties to the Convention for the
Protection of the Marine Environment and the



Coastal Region of the Mediterranean (Barcelona
Convention), the Regional CCA Framework for
the Mediterranean Marine and Coastal Areas was
endorsed. The UNEP/Mediterranean Action Plan
system offers the Framework to policymakers
and stakeholders in the Mediterranean region, as
a structured outline to facilitate the identification
of strategic objectives, strategic directions and
priorities for adapting to climate change. The
main objective of the Framework is to define a
regional strategic approach to increase the
resilience of Mediterranean marine and coastal
natural and socioeconomic systems to the
impacts of climate change, and assist
policymakers and stakeholders at all levels
across the Mediterranean to develop and
implement coherent and effective policies and
measures. While developing the Framework,
linkages have been maintained with other
relevant strategies of the League of Arab States,
such as the Arab Framework Action Plan on
Climate Change (2010-2020), the Arab Strategy
for Disaster Risk Reduction (2020) and the Arab
Water Security Strategy (2010-2030).#

The Regional Working Group on the 2030
Agenda for Sustainable Development in the
Arab Region is the successor of the Inter-agency
Millennium Development Goals Thematic
Working Group and the transitional Post-2015
Thematic Working Group, and is chaired by
ESCWA. At the 21st meeting of the Regional
Coordination Mechanism in November 2015,
members agreed that the Working Group on the
2030 Agenda would be established to replace the
earlier groups. The goal of the Working Group is
to support the coordination efforts of regional
United Nations actors and the League of Arab
States, as well as their efforts to adapt, implement,
monitor and report on the 2030 Agenda for
Sustainable Development. It will seek to harness
the collective strength of all the agencies to
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undertake joint research, consensus-building,
capacity-building, advocacy and knowledge
exchange, follow up and review, and monitor
progress on the new global agenda. It will
promote an integrated approach in all its activities,
in line with the spirit of the new agenda.'®

The SDG Data Taskforce, chaired by ESCWA, is
the successor of the Task Force on Statistical
Coordination. The goal of the SDG Data
Taskforce is to develop a strategy for reporting
on the SDGs, by coordinating and harmonizing
the data generated by all parties reporting on the
SDGs and other relevant internationally endorsed
frameworks. Coordination efforts, with respect to
SDG data and indicators, therefore aim to avoid
the failures of the MDG framework, and improve
the quality of data (and ultimately of reports and
studies based on such data). The Working Group
aims to achieve broad consensus on the
modalities of producing SDG-related data and
indicators, which should include statistical
components of United Nations agencies,
members of the Regional Coordination
Mechanism, national statistical offices, and other
regional and subregional statistical agencies.*®

The Network on Drought Management for
the Near East, Mediterranean and Central
Asia (NEMEDECA) was created in 2002 by the
International Centre for Agricultural Research in
the Dry Areas (ICARDA), FAO and the Centre
International de Hautes Etudes Agronomiques
Méditerranéennes (CIHEAM). The Network
serves to enhance technical cooperation among
national, regional and international
organizations concerned with drought in the
region. The Network’s objectives include
promoting risk, vulnerability and impact
assessments of drought; preparing and creating
drought-preparedness and mitigation plans; and
promoting cooperation in planning and
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implementing drought-mitigation programmes
at the national and regional levels. The
NEMEDECA network involves nations in the
Arabian Peninsula, Central Asia, Europe’s
Mediterranean Region, North Africa, the Nile
Valley and the Red Sea, and West Asia.*®’

These regional initiatives, working groups,
organizations, and others illustrate the
commonalities and cross-cutting thematic
areas found in DRR and CCA, which are
conducting risk and vulnerability assessment;
monitoring and climate modelling; facilitating
an enabling environment (policy and
institutional framework); raising the political
profile and stressing the importance of
factoring in climate risks into sustainable land-
use management and spatial planning;

engaging in capacity-building and awareness-
raising aimed at different levels, including
those of key sectors and policymakers; and
integrating CCA, DRR and SDGs into
development plans.

These thematic areas reveal the importance
and potential of collaboration (as concerns
CCA, DRR and SDGs) among scientists,
Governments, the private sector and political
groups in the Arab region, on such issues as
strengthening science exchange; science-policy
dialogue; public-private partnerships (PPP);
localizing DRR, CCA and SDG plans and
actions; strengthening institutional
coordination on DRR, CCA and SDGs at all
governance levels; and developing capacities,
awareness and dissemination.

Box 5. Case study: regional coordination on improved water resources management

and capacity-building programme

In 2012, the World Bank and the Global Environment Facility (GEF), in collaboration with the United States Agency
for International Development (USAID), the National Aeronautics and Space Administration (NASA) and the Arab
Water Council (AWC), launched a regional programme that meets the priorities set by some Arab countries,
namely, Egypt, Jordan, Lebanon, Morocco and Tunisia, for improving sustainable water resources management
and achieving water and food security, through a project on available water resources, drought, crop yield
prediction, floods and forest fires (CAPWATER Project). The programme’s objective is to improve water
resources, agricultural management and planning, within and across beneficiary countries, based on
quantitative and spatial-based decision-making tools using new and advanced technologies (including
geographic information systems, data assimilation and modelling techniques). It consists of three components:
(a) Improvement of local water resources and agriculture management; (b) capacity-building and project

management; and (c) regional integration and cooperation.

Through this programme, the National Council for Scientific Research (CNRS) in Lebanon, the Ministry of Water
and Irrigation in Jordan, the National Authority for Remote Sensing and Space Sciences (NARSS) in Egypt, the
Centre royal de télédétection spatiale in Morocco, and the Centre régional de télédétection des états de I'Afrique
du Nord (CRTEAN) for the benefit of Tunisia, have joined their efforts to implement the CAPWATER Project.

For instance, the Center for Remote Sensing, at the CNRS, considering the enormous capabilities offered by space-
related remote sensing technigques, established the Natural Resources Management Platform and Early Warning
System (SuNaR). This platform links CNRS researchers with decision-making parties at the Disaster Risk
Management Unit at the Prime Minister’s Office, which brings together all ministries and institutions concerned. The
project highlights the importance of building human and scientific capabilities to contribute to risk prediction and
early warning, which will improve national capabilities and thus prevent disasters and reduce damage.

Source: National Council for Scientific Research and others, 2014.
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International, regional and subregional
cooperation is essential in supporting the efforts
of governments and local authorities, as well as
communities and businesses, to reduce risks of
disaster and adapt to climate change. Arab
countries facing specific challenges need
support to mobilize resources and enhance
capabilities through bilateral and multilateral
channels, in order to ensure the adequate,
sustainable and timely implementation of DRR
and CCA strategies and plans. The role of
science and technology, finance, and capacity-
building in helping to craft evidence-based
policy is gaining prominence, with demand
growing for multidisciplinary enquiry to address
the complex and interrelated problems of
climate change, disasters and sustainable
development.

The Sendai Framework represents the overall
framework for DRR. Developed with an inclusive
and participatory approach, it addresses the
post-disaster recovery, rehabilitation and
reconstruction phases following a disaster, with
the aim to reduce disaster risk by “building back
better”. The framework calls for empowering
local communities, raising awareness on
disaster risks, developing partnerships at all
levels and providing financing, technology
transfer and capacity-building support, in order
to reduce risks of disaster and the number of
lives and livelihoods lost to hazards.

The Paris Agreement recognizes that developed
and developing countries share common
climate-related challenges, but have different

abilities to adapt to climate change. The process
focuses on national ownership, and calls for the
submission of INDCs. The agreement recognizes
the need to enhance the adaptive capacities of
developing and most affected countries,
strengthen their resilience and reduce their
vulnerability to climate change.

A. Science and technology

Science and technology activities are mostly
undertaken by national publicly funded
institutions, such as national research institutes,
academic and research institutions and
government agencies. However, regional and
international coordination is particularly
valuable, in view of the large pool of expertise
and financial and technical resources it makes
available. Collaboration and partnerships are
essential to building capacities in Arab countries
and establishing a reliable routine to conduct
proper measurements on three different scales,
namely, at the regional, national and local
levels.

The Sendai Framework emphasizes the
importance of technology in its four priorities, in
particular in priority 1, “understanding disaster
risk”. In this regard, advanced technological
equipment is needed to undertake pre-disaster
risk assessment. This involves developing
databases on disasters and creating a wide
range of maps on disaster risk, vulnerabilities
and exposure to hazards; using GIS and
innovations in information and communications
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technology; developing a science-policy
interface; and transferring technology from
scientific and technological stakeholders to
policymakers. The framework also calls for
promoting technological innovations and the
use of global platforms.*¢®

To undertake DRR and vulnerability assessments,
systematic research and assessment are needed,
as are databases drawing on scientific knowledge
concerning the hazards themselves, the exposure
and vulnerability of the population and the
existing infrastructure, among others. In addition,
reliable scientific and technical institutions, and
specialized teams of professionals
knowledgeable in these areas, are also required.
The results of research and assessments can be
visualized and communicated via an Internet-
accessible map viewer, developed specifically to
promote hazard awareness among vulnerable
communities. These DRR and vulnerability
assessments help decision makers identify areas
where negative impacts are likely to be greatest,
set realistic risk reduction goals, allocate
resources effectively, and formulate decisive
actions before, during and after a disaster, in
order to save lives, reduce losses and support
recovery. Mobilizing scientific and technological
efforts on DRR and vulnerability assessments,
and more importantly on the impacts of weather-
related disasters on key economic sectors, can be
promoted and coordinated through global and
regional platforms. At the global level, UNISDR
has established the Scientific and Technical
Advisory Group (STAG). In February 2016, the
latter published “The Science and Technology
Roadmap to Support the Implementation of the
Sendai Framework for Disaster Risk Reduction
2015-2030".*®° This roadmap promotes
collaboration and partnerships with the science
and technology community, at different levels, to
support the implementation of the Sendai

Framework. In November 2016, the League of
Arab States launched the Arab Science and
Technology Advisory Group (Arab-STAG) for
Disaster Risk Reduction to support coordination
at the regional level.

The Sendai Framework recognizes the need to
strengthen multi-hazard early warning systems,
especially by enhancing hydro-meteorological
warning services, along with improving
emergency preparedness and response plans
and operations, to better prepare for hydro-
meteorological and climate-related hazards.*® It
also recognizes the need to develop,
periodically update and disseminate risk
information to decision makers, the general
public and communities at risk; and to
systematically evaluate, record, share and
publicly account for disaster losses. There is a
significant need to support the adoption by Arab
countries of early warning systems, remote
sensing and hazard maps, which require
coordination across governance levels among
many different actors and agencies.
Coordination is needed between hazard data
and forecast, risk information, communication
and dissemination mechanisms, and
preparedness and early response. This can be
achieved at the national level (through national
meteorological and hydrological services,
disaster risk management units and key
ministries), at the regional level (through
regional centres and agencies and through
UNISDR) and at the international level (through
the United Nations, WMO, UNESCO, UNISDR,
IFRC, partners and bilateral donors such as the
World Bank, USAID, the Japan International
Cooperation Agency, the European Union and
others).

The Paris Agreement recognizes that the
development and transfer of technology are



important for strengthening climate change
resilience and reducing GHG emissions.***
Hence, the role of CTCN, established by
UNFCCC, becomes essential, namely, to
promote relevant technologies, policies and
practices, and facilitate their deployment in
developing countries, as a response to national
requests. CTCN provides access to a diverse
global community of climate technology users,
providers and financiers from academia, civil
society, finance, the private and public sectors,
research entities, and others. As of June 2017,
15 Arab countries had already assigned their
national designated entities to coordinate with
CTCN.?

In the Arab region, ETC, established in 2011,
seeks to help member States enhance their
capacities to develop national management
systems; select, develop, transfer, adapt and
apply new technologies; and facilitate
technology transfer.’*® ETC could play a role in
bridging the gap between CTCN and Arab
countries, by helping countries formulate and
submit their proposals to CTCN, coordinating
with nationally designated entities and
promoting regional or subregional projects.

The growing demand to address the complex
and interrelated problems of climate change,
disasters and sustainable development with a
multidisciplinary approach is incentivizing the
policy-technology dialogue. United Nations
member States have recognized that improving
science-policy interface to develop evidence-
based policy for DRR would contribute to
achieving appropriate disaster and climate
change vulnerability assessment integration.
This approach will require modifications to
research, policy and practice, to enable a better
bridging of natural and social science,
quantitative and qualitative research.
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Furthermore, both policy and practice should
aim to better ensure that realistic, scientifically
verifiable and participatory indicators, scales,
indices and knowledge databases are
constructed and developed, incorporating as
much location-specific future trend information
as possible, for scenarios and simulations that
enable forward-looking, local-level, assessment-
specific as well as short- and long-term
decision-making.

Exchanging best practices and lessons learned
among Arab countries, in remote-sensing
applications and other areas of research and
development and innovation, is essential.
UNISDR regularly supports the exchange of
good practices and challenges in the region. In
fact, the implementation of the Sendai
Framework will itself result in successful
examples of technological development and
transfer applications, as well as in changes in
behaviour, and bringing new technology from
the research to the operational level. To
facilitate this exchange, coordination is pivotal
at various levels — between individuals, national
and regional institutions, and other key actors.
Such coordination would strengthen and
promote discussions on the potentials of DRR
technologies, and further establish scientific
networking among young researchers in the
region. It would also provide a venue to bring
together young researchers, international
experts and regional senior researchers working
on topics linking DRR and CCA. Moreover, field
activities and interactive discussions with
national and local stakeholders working on DRR
and CCA would bring additional insight into the
promotion of related activities in the region.
Regional coordination can be achieved and
sustained through systematic coordination
between UNISDR’s Disaster Risk Reduction Arab
States Coordination Network; the League of
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Arab States’ Committee on Weather, Climate
and Hazards Information Management; the
United Nations Regional Thematic Working
Group on Climate Change; and ESCWA'’s
regional SDG working group, as well as other
regional mechanisms and academic and
research institutions.

B. Finance

The Sendai Framework allocates one of its four
priorities, namely, priority 3, to “investing in DRR
for resilience”, calling for public and private

investments in disaster reduction and prevention.

The Framework calls for mobilizing international
resources, in particular ODA to developing
countries, and promoting disaster risk transfer
and insurance.194 Measures for disaster risk
prevention and reduction are essential to
enhance the economic, social, health and cultural
resilience of persons, communities and countries
and their assets. Such measures are cost-
effective and instrumental to saving lives,
preventing and reducing losses, and ensuring
effective recovery and rehabilitation. Therefore,
there is potential in encouraging regional
research and studies on best practices, with
regard to the financial instruments used for
disaster risk transfer and management.

The Paris Agreement acknowledges that
developed countries are responsible for
providing the financial resources needed to
assist developing countries, with respect to
mitigation and adaptation to climate change,
based on developing countries’ priorities.
Developed countries are requested to report on
their climate-related financial contributions
every two years. The agreement also welcomes
voluntary contributions from developing
countries.’® Other related COP decisions have

entrusted GCF and GEF with the financial
mechanisms of the agreement. COP decisions
also reiterate the commitment of developed
countries to provide $100 billion per year until
2025, with the aim to increase this amount
beyond 2025. These contributions will support
developing countries based on their needs and
priorities, while trying to balance adaptation and
mitigation financing.**®

Both processes call for the mobilization of
financial resources from all sources, public and
private, domestic and international, and for the
promotion of alternative sources of financing.
Arab Governments need to upscale their efforts
to mobilize financial resources for CCA and DRR,
particularly through the mobilization of domestic
resources in the context of the national budget.
This would require to develop — with support
from regional and international agencies — a
financing strategy at the national and local levels
for disaster risk recovery and response; and to
upscale direct, larger-scale and convergent
investments for climate adaptation and risk
resiliency, supported by the improved integration
of climate and disaster risks into regular
planning, financing and execution processes.

Arab countries have yet to explore the full
potential of blended finance. With regards to
DRR and CCA projects, PPPs and green bonds
are the most suitable means of blended finance
that can attract large investments and achieve
results. These tools make public good
attractive for private investors. Climate and
disaster prevention projects should benefit
from these tools. Returns on investment from
these projects are not always attractive for the
private sector.

PPPs allow the private sector to finance
traditionally government-sponsored projects,



thereby enabling risk sharing and benefiting from
the management skills, expertise, innovation and
efficiency of the private sector. Under a PPP
structure, efficiency gains could increase as a
result of competitive pressure on procurement,
operation and maintenance costs, when
undertaken by private operators. Private-sector
actors and other stakeholders can contribute
greatly to DRR-relevant decision-making
processes at all levels. Furthermore, PPPs and
other collaborative forms of engagement can take
advantage of private-sector expertise, products
and services, particularly at local levels.
Investment in infrastructure and urban
development projects may be leveraged with
private capital so as to accelerate resilience-
building efforts. In the Arab region, PPP has not
reached its full potential and has so far included
only a few climate-related projects, such as the
Ouarzazate Solar Power Project in Morocco.

Green bonds, also known as climate bonds, are
gaining popularity at the global level. They are
capital market debt instruments aimed at raising
capital in order to fund green projects, such as
renewable energy projects, thus contributing to
the implementation of mitigation plans by
reducing carbon emissions. In 2015 alone, it was
estimated that around $42 billion worth of green
bonds were issued, increasing the total of
outstanding bonds to $200 billion.**” Green
bonds were initially issued in 2007 and 2008 by
sovereign entities and multilateral development
banks, including the World Bank and the
European Investment Bank. By 2013, corporate
entities had joined the market, but Arab
countries did not tap into these resources. In
March 2017, the National Bank of Abu Dhabi
issued the first green bonds in the region, worth
$587 million, with a five-years maturity, to be
listed in the London Stock Exchange.!®® This
transaction seeks to answer the call, made by
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the United Arab Emirates’ Ministry of Climate
Change and Environment, for the financial
sector to support a climate-resilient inclusive
green economy. Another untapped means of
financing in the Arab region is the green sukuk
market. Green sukuk are Sharia-compliant
bonds, combining the features of green bonds
and Islamic finance. The demand and the need
for such bonds are increasing.

Both processes call for the mobilization of ODA
from regional and international sources,
including development partners (such as United
Nations agencies), multilateral development
banks (such as World Bank, European
Investment Bank and African Development
Bank), and bilateral funding institutions (such as
USAID, GIZ and SIDA). These institutions can
provide the required technical and financial
support to Arab countries to ensure the effective
implementation of the Sendai Framework, the
Paris Agreement and SDGs. ODA takes the form
of loans and grants made on a concessional
basis by countries and multilateral institutions
to promote economic development and welfare.
Donors have committed since 2002 to provide
0.7 per cent of their national income annually

to aid.*® However, ODA from donors has almost
never met the international target. At the global
level, ODA witnessed a steady increase
between 2002 and 2015, increasing from $55
billion to $174 billion.?®® Funds allocated to
energy generation from renewable sources
made up between 16 and 36 per cent of funds
allocated to the energy sector during this
period. The amounts allocated to disaster
prevention and preparedness are still very low,
but they increased significantly from $1.6
million in 2002 to $1.2 billion in 2015. ODA to
Arab countries from all sources witnessed an
increase between 2008 and 2013, from $813
million to $1.32 billion.?**
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The Arab region hosts nine national and
regional funds that can be approached to
support the implementation of DRR and CCA
projects, the largest being the Arab Fund for
Economic and Social Development, the Kuwait
Fund for Arab Economic Development, the
Saudi Fund for Development and the Islamic
Development Bank. National Governments and
decision makers in Arab countries have to be
aware of these opportunities. Even though ODA
inflows from Arab donors decreased from $389
million to $295 million between 2008 and
2013,%? Arab funds are still relatively
unconditional, when compared to the support of
developed countries and multilateral agencies.

The financial mechanisms of the climate change
adaptation process offer an opportunity for
developing countries to tap into international
resources to finance adaptation and mitigation
projects. GCF, for example, was established by
the UNFCCC in 2013 during COP 16, with
headquarters in the Republic of Korea, as the
main fund for climate change finance.
Developed countries pledged to mobilize $100
billion per year by 2020, to be allocated by the
GCF to developing countries. The GCF offers
financial assistance to build the capacities of
developing countries to access funds — through
its readiness programme — and provides direct
financing to projects implemented by an
accredited entity. As of June 2017, the GCF had
raised $10.3 billion to support adaptation and
mitigation projects in developing countries.
Arab countries are encouraged to take
advantage of the GCF’s readiness programme,
and seek accreditation for national entities to be
able to access the fund’s portfolio. In April 2017,
two projects were approved for co-financing by
the GCF, namely the Egypt Renewable Energy
Financing Framework ($1 billion project) and
Morocco’s Saiss Water Conservation Project

($220 million project). These have been added
to multiple other projects in different countries
that were approved in October 2016, including a
project for the Development of Argan Orchards
in Degraded Environment in Morocco, and.?%

Insurance has been increasingly advocated as a
risk management tool, both by CCA and DRR
communities, with recommendations to make
use of drought risk insurance indices using
seasonal forecasts and climate records, or
disaster insurance. Disaster insurance has
gained more prominence and popularity, as
countries have been moving from post-disaster
response to pre-disaster preparation. Different
parameters are taken into consideration in such
insurance policies. Parametric insurance is one
type in which a threshold is determined in the
policy; for example, a rainfall threshold.?** In the
Arab region, the uptake and effectiveness of
insurance is low, as assets and life insurance are
often not favoured, for cultural and religious
reasons. Each Arab country has unique risk and
vulnerability contexts, and thus the design of
insurance services must be context-specific and
targeted to particular vulnerable communities.
There is a lack of clear assessment and
recognition of insurance benefits and costs, in
terms of DRR and CCA in existing research.
Specifically, there is limited evidence in the
Arab region of how current forms of insurance
would provide long-term risk reduction. On the
contrary, insurance programmes are perceived
today as not providing the full potential benefits
that risk insurance should offer. However, in
1979, the Islamic Insurance Company was
established in the Sudan as the first takaful
company. > By the mid-1990s, there were seven
takaful companies in Bahrain, Jordan, Saudi
Arabia, the Sudan and the United Arab Emirates
(Dubai). More research is still needed in the
Arab region to build on successful examples


http://www.kuwait-fund.org/
http://www.kuwait-fund.org/
http://www.sfd.gov.sa/

and propose tailored insurance scenarios and
options responding to various risks and national
contexts.?%®

C. Capacity-building

Both the Paris Agreement and the Sendai
Framework stress the importance of capacity-
building in dealing with climate change issues
and disasters, namely, capacity-building in
identifying shocks and concerns (anticipatory
capacity); capacity-building in responding to
events (absorptive capacity); and capacity-
building in introducing changes to prevent or
lessen future shocks (adaptive capacity).?°” The
Paris Agreement pays particular attention to
“‘enhancing adaptive capacity, strengthening
resilience and reducing vulnerability to climate
change”.?®® Meanwhile, the Sendai Framework
focuses more on building anticipatory and
absorptive capacities. Priority 2 of the Sendai
Framework calls for “strengthening disaster risk
governance to manage disaster risk”, and
priority 4 calls for “enhancing disaster
preparedness for effective response and to
‘build back better’ in recovery, rehabilitation and
reconstruction”.?®®

Capacity-building is a cross-cutting issue
between DRR, CCA and sustainable
development processes. In capacity-building,
identifying stakeholders and development areas
is very important. In general, there are several
types of capacities, namely, individual capacities
(improving the knowledge, skills, attitudes,
behaviours and motivations of individuals);
organizational capacities (developing
management capacities and networks, sharing
formal/scientific and non-codified/local
knowledge and motivation, responsibilities, and
ownership); institutional capacities (developing
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the regulatory and legal enabling environment
for DRR and CCA); technical capacities
(developing bio-physical infrastructure); and
financial capacities (including incentives,
insurance policies and mobilization approaches
for public and private funds).

There is a significant need to build the
capacities connected to supporting scientific
research on risk management, climate change
modelling and hydrological modelling in the
Arab region. International and regional
organizations can play a significant role in
mobilizing resources, creating platforms, and
exchanging experiences and good practices.
There are many academic and research
institutions that have significant potential to
grow and develop their research portfolios, but
this cannot be achieved without regional
cooperation, collaboration and support. Linking
Arab scientists to global platforms and such
scientific networks as CTCN and Climate
Outlook Forums, among others, is an important
step for capacity-building.

Developing the science-policy interface, and
interpreting scientific results to inform policies
and enhance resilience in different sectors, is
crucial to responding effectively to climate-
related hazards. There is a need to provide
support — both regionally and internationally —
for researchers and scientists in the region, in
order to produce consensus-based, user-
relevant climate outlook products in real time, to
support decision-making processes.

Arab countries need to establish innovative
institutional arrangements to develop and
define national and regional positions during
international negotiations. These
arrangements need to be supported with
scientific research, and must have the backing
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of various national interests in finance, trade,
energy, water, poverty reduction and national
security, among others. Moreover, synergies,
or trade-offs, between different policy
objectives need to be defined, in particular
between DRR and CCA agendas. There is a
need to further develop the Arab Group’s
capacities in climate change and disaster
negotiations, allocate financial resources, and
establish a climate change and disaster
negotiations team under the umbrella of the
League of Arab States. Furthermore, there is a
need to build up and strengthen the capacity
to identify technology options, make
technology choices and operate, maintain and
adapt different technologies as appropriate to
local and national circumstances.

In addition to this, the Arab region needs
capacity-building in its planning processes and
practices, for example in the design of
settlements, infrastructure, coastal zone
development and forest use, in order to achieve
sustainable land management, avoid hazardous
areas and build safe schools, hospitals and
other public facilities.

Governments should raise public awareness on
disaster risks and on ways to reduce vulnerability
and risks at all levels. Such awareness-raising
should focus on the basic concepts of hazard,
vulnerability, risk and disaster. This initial step will
facilitate the development of policies and the
implementation of actions for DRR, as well as the
implementation of national and regional policies,
strategies and guidelines for mainstreaming DRR
in national plans. Public awareness may be raised
through educational materials, the organization of
community-based or school-based public events
on DRR and through social media.

In-depth understanding of the Sendai
Framework and the Paris Agreement should be
ensured at the local level. The implications,
binding and non-binding clauses, need be
identified; and action plans need to be
developed accordingly. In that regard, the
League of Arab States, ESCWA and UNISDR
can build the capacities of government officials
from Arab countries to negotiate global
agendas, understand the implications of these
processes and develop national strategies to
implement international commitments.
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Technical capacities, public awareness and
political will are key to making DRR and CCA an
underlying principle in all relevant development
sectors. The following are the recommendations
and key messages to enhance policy coherence
and inform decision-making in areas related to
DRR and CCA:

Adopting an intersectoral approach at
the local level to respond to climate change
impacts and disaster risks, one that would
involve policymakers from various
government sectors, representatives from
civil society and academic institutions, the
private sector and the media. In the Arab
region in particular, flash floods are the
costliest disasters, both in terms of their
impact on lives, and in terms of economic
losses. This highlights the need to focus on
the local level. Regional and national
mapping exercises should not substitute
local efforts and maps;

Establishing and continually
maintaining a single online database of
past, current and planned DRR, CCA and
related projects that have multi-country
involvement, to enable Arab countries to
collect, analyse and keep up-to-date relevant
data, to better assess disaster trends and
impacts, and to effectively respond to

climate-related hazards. The database should
include information on tangible benefits and
learning tools used to promote joint
planning, evaluation assessments and other
activities. UNISDR, in collaboration with
other regional and international
organizations such as the League of Arab
States and ESCWA, can play a major role in
mobilizing resources to build regional and
national capacities in order to establish and
maintain the online database. The RICCAR
Regional Knowledge Hub can play a central
role in reaching this target, and ensuring
synergy between DRR and CCA modelling
methodologies and approaches. It is also
important to develop high resolution
localized data sets on economic value and
infrastructure, as well as on digital elevation
models for flood hazard mapping. Much of
this data (especially infrastructure and
economic value) is available in many
countries at the municipal level and from tax
authorities;

Developing a comprehensive risk
assessment process, based on both
climate change modelling and disaster loss
surveys specific to the Arab region and/or
Arab countries, in order to advance
regional/national development goals and
objectives, and help the national institutions
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concerned develop natural hazard

risk maps and conduct scientific
assessments;

Promoting technological innovations
and the use of global platforms, using
GIS and innovations in information and
communications technology, and
developing a science-policy interface to
move from modelling and impact
assessment to the formulation of national
strategies across sectors. In addition,
transferring technological approaches from
scientific stakeholders to policymakers, on
climate change and natural disasters
information collection and dissemination, is
highly desirable;

Making the best use of global platforms
while formulating and submitting
proposals to, for instance, CTCN, in order to
benefit from technology transfer, and adapt
and apply technologies in DRR (for instance,
the establishment of early warning systems for
various hazards), climate change adaptation
and mitigation projects;

Establishing regional scientific
platforms to jointly address the issues
of CCA and DRR, including sustainable
development, water, energy, environment
and natural resource policy frameworks,
which are currently under development by
UNISDR. Such platforms can facilitate the
elaboration of outputs and the exploration of
synergies, to develop regional policies,
action plans and programmes focused on
building resilience to disasters in vulnerable
areas in the face of climate change. One of
the recommendations of the Doha
Declaration for the Fifth Global Platform for
Disaster Risk Reduction (2017) was that every
Arab country should assign a representative
(a national academic institution) to the
Arab-STAG;

Developing a DRR and CCA regional
comprehensive action plan (2018-2020)
that would aim to integrate CCA and DRR
into national and sectoral plans and policies;
prepare more efficient responses through
better risk assessment and material
coordination; define standards to support
risk reduction; enhance and streamline
investments in risk reduction, particularly in
flood prevention, integrated drought
management, critical infrastructure
protection and business continuity
management; improve information and
knowledge-sharing in DRR; and provide
opportunities for collaboration within the
region, to address transboundary concerns,
pool expertise in technical support capacity,
promote common standards for DRR within
CCA, address knowledge-sharing and
research, provide basic risk knowledge for
all, and develop mechanisms for monitoring
progress;

Mainstreaming gender into disaster risk
assessments and climate-related
policies by increasing collaboration
between different institutions and promoting
the exchange of ideas between DRR and CCA
stakeholders and existing gender equity
mechanisms and women’s councils at the
regional and national levels;

Clearly identifying roles and
responsibilities with respect to risk
assessment, risk management and the
implementation of DRR and CCA policies and
actions, and enhancing governance;
Supporting countries in the adoption of
remote-sensing techniques for the
development of hazard and risk maps
and early warning systems at large, which
requires coordination across governance
levels among different actors and agencies,
by promoting coordination between hazard



data and forecast, risk information,
communication and dissemination
mechanisms, and preparedness and early
response;

Mobilizing financial resources from all
sources, public and private, domestic and
international, and promoting alternative
sources of financing. This can be achieved
by developing a financing strategy, at the
national and local levels, for disaster risk
recovery and response, and integrating
climate and disaster risks into regular
planning, financing and execution processes;
and by exploring the potential of disaster
insurance and conducting an assessment of
the benefits and costs of insurance in the
fields of DRR and CCA,;

Calling upon international and regional
support to mobilize resources to help
national and local governments develop
tailored financing mechanisms that can
respond to national needs and specificities;
Exploring the full potential of blended
finance, in particular PPPs and green bonds
for DRR and CCA projects. Moreover, there is
a need to mobilize ODA from regional and
international sources, including development
partners, and to increase the funds allocated
to disaster prevention and preparedness.

105

Arab countries are also encouraged to take
advantage of the GCF'’s readiness
programme, and seek accreditation for
national entities to be able to access the
fund’s portfolio;

Supporting the efforts of the League of
Arab States and its capacity to
implement the Sendai Framework and the
Arab Strategy for Disaster Risk Reduction
(2015-2030);

Enhancing public awareness of disaster
risks, and of ways to reduce
vulnerability and risks at all levels and
to build resilience. This can be achieved by
improving the availability, accuracy and
accessibility of information through
knowledge-sharing, advocacy, research and
training; by making information on risk
accessible to all stakeholders through
educational material, curricula, and public
awareness and advocacy campaigns; and by
developing regional, national, and local
early-warning systems and networks, as well
as effective dissemination mechanisms;
Developing capacities to deal with climate
change impacts and disasters in the Arab
region, supporting scientific research and
developing negotiation capabilities in global
meetings and events.
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Since 2005, several global processes have called for an integrated approach
to climate change adaptation (CCA) and disaster risk reduction (DRR).
Calls to pursue this integration were intensified, with the adoption of three
main and interrelated agendas, namely the 2030 Sustainable Development
Agenda, the Sendai Framework for Disaster Risk Reduction (2015-2030)
and the Paris Agreement on Climate Change. While the CCA and DRR
communities follow separate paths, bridging the gap between them
entails both opportunities and challenges. Similarities between the two
communities need to be exploited and differences investigated in order to
achieve synergies in dealing with all aspects of weather-related hazards
and disasters, assessment tools, institutional arrangements and means of
implementation to achieve synergy between the two agendas.

This seventh issue of the Water Development Report of the Economic and
Social Commission for Western Asia (ESCWA) focuses on bridging the gap
between CCA and DRR communities within the context of scarcity in the
water sector in the Arab region at large. It attempts to link historical disaster
loss databases with the projected extreme indices hotspots and vulnerable
areas that resulted from the joint United Nations and League of Arab States
Regional Initiative for the Assessment of Climate Change Impacts on Water
Resources and Socio-Economic Vulnerability in the Arab Region (RICCAR).
The report utilizes the science-based information generated from regional
climate modelling, hydrological modelling, vulnerability assessment and
analysis of the disaster loss databases to inform measures and actions on
CCA and DRR at the regional and national levels as well as climate change
negotiations at the global level. To improve policy coherence across CCA
and DRR communities in the Arab region, there is a need for increased
regional and country-level efforts to overcome the continuing challenges
related to climate change, natural hazards and water security, which hinder
the achievement of sustainable development in the region.
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