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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 strategie s 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 

Framew ork 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 ñloss and 

damageò 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 differ ences 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 addr essed 

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 tw o 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 i n 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 



iv 

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 o f 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 r esponsibilities 

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. 

Further more, 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 u ndertake 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 ch ange 

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 

internati onal, 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 co herence 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 

sustainabl e development in the region. The 

main recommendations of this report are:  

¶ Adopting an intersectoral approach to 

respond to climate change impact s and 

disaster risk s; 



v 

¶ 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 t he 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 inn ovations  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 se rve 

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 governanc e 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 mob ilizing 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 in to six 

chapters , cover ing  the above -mentioned topics  

and issues. The first chapter presents an 

overview of CCA and DRR discourse, 

emphasizing  the main similarities and key 

differences betw een 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 ôs 

projected extreme indices hotspots and 

vuln erable 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, financ ing  

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 Agre ement 

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 tog ether , in order 

to formulat e 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 brid ging 

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 resou rce base, are 

significant and directly related to the 

achievement of Sustainable Development Goals 

(SDGs) in the Arab region.  

The focus on CCA and DRR is particularly 

timely , in view  of the two global instruments 

that have been adopted ï namely the Sendai 

Framework and the Paris Agreement ï 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 mecha nisms.  

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 , 
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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 validat e 

future projections of climate extremes relat ing  

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 ï generated from regional 

climate model ling, hydrol ogical model ling, 

vulnerability assessment, impact assessment 

and disaster loss database analysis  ï to inform 

the formulation of policies , strategies and 

positions with respect to CCA, DRR, the costing 

of disaster losses from extreme weather events, 

and ne gotiation 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 occurrence s, type s 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 c hange, 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 mode lling 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 th is 

report on priority measures and means of 

implementation can help  Arab States strengthen 

their resilience to climate change and reduc e 

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 the ir  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 databa ses in the 

Arab region. This chapter also attempts to link 

historical disaster loss databases with RICCAR ôs 

projected extreme indices hotspots and 

vulnerable areas.   
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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 fo cuses on science, technology 

and financ ing,  particular ly  in terms of 

mobilizing resources from international 

sources and exploring innovative means  

of gathering the financial resources needed  

to achieve national agenda s. It also stresses 

the importance o f 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 

(a) 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 managem ent , and in particular 

DRR.1 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 ñInternational Decade for 

Natural Disaster Reduction ò (IDNDR), as a way 

of promoting internationally coordinated efforts 

to reduce the material losses and social and 

economic disruption ca used by natural hazards, 

especially in developing countries .2 During this 

decade, the first World Conference on Natural 

Disasters was held in Yokohama , Japan , and 

concluded with the adoption of the ñYokohama 

Strategy and Plan of Action for a Safer World: 

Guidelines for Natural Disaster Prevention, 

Preparedness and Mitigation ò in 1994.3 At the 

end of the decade, another key docu ment was 

adopted by the General Assembly, namely  

A Safer World in the 21 st Century: Disaster and 

Risk Reductionò in 1999. In 200 1, 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 ñculture  

of  prevention ò. 

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 

ñHyogo Framework for Action (2005 -2015)ò was 

adopted, as th e first internationally accepted 

framework for DRR .4 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 2 007, 

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 .5 

Between 2005 and 2015, HFA managed to 

change the international community ôs 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
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third World Conference on Disaster Risk 

Reduction (WCDRR) was held in Sendai, Japan, 

in 2015, and concluded w ith the adoption of 

the ñSendai Framework for Disaster Risk 

Reduction (2015 -2030)ò (Sendai Framework)  to 

replace HFA .6 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) emiss ions from human activity. 7 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. 8 The outcome of COP 7, the 

2001 Marrakesh Accord s, emphasized 

proc edural 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 program me under the 

Global Environment Facility (GEF), namely the 

Strategic Priority on Adaptation (SPA). 9 

Figure 1.  Disaster risk reduction: an agenda in progress 

 

Source:  Adapted from UNISDR, 2014b . 
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The Intergovernmental Panel on Climate 

Change (IPCC) defines adaptation, in its first 

assessment report in 2007, as an ñadjustment 

in natural or human systems in response to 

actual or expected climate stimuli or their 

effects, which moderates harm or exploits 

beneficial opportunities ò.10 Strategies to 

respond to climate change exist at varying 

levels, including local, national and 

international interventions .11 These strategi es 

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 .12 Some 

of t he least developed countries (LDCs) have 

developed National Adaptation Programmes 

of Action (NAPAs) to identify critical areas.  

In 2015, COP 21 was held in Paris, France , and 

was concluded with the adoption of the Paris 

Agreement .13 The latter underlines th e actions 

needed, nationally and globally, to adapt to 

climate change and increase climate resilience.  

It also calls for developing ways to address ñloss 

and damage ò in cases where impacts are 

beyond the limits of adaptation .14 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 .15 

Figure 2.  Climate change adaptation: an agenda in progress 

 

Source:  Adapted from Kelman, 2015 .
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UNISDR defines DRR  as ñthe 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 ò.16 

DRR has essentially  been focused on addressing 

existing risks , relat ing  to all categories of 

hazards, particularly extreme events . It looks at 

a broader range of risks, beyond just those 

relat ing  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 17 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 .18 DRR discussions still attract only  

low to moderate political interest, leading to 

insufficient fu nding allocation s.19 

The IPCC, however , defines CCA as an 

ñadjustment in natural or human systems in 

response to actual or expected climate stimuli 

or their effects, which moderates harm or 

exploits beneficial opportunities ò.20 CCA 

includes not only climate extremes, but also 

evolving risks posed by increasing mean 

temperatures and sea levels .21 Traditionally, 

CCA focuses on physical exposure and bases its 

discussions on science .22 Hence, CCA-related 

strategies are concerned with future climate 

projections and scenarios, but not humanitarian 

assistance .23 CCA has the following elements of 

response: (a) observation; (b) assessment; (c) 

planning; (d) implementation; and (e) 

monitoring and evaluation .24 CCA discourse 

attracts high political interest, and funding 

extr emes are growing and sizable .25 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 separa tely. 

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, po licymakers 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 .26 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 .27 

IPCC defines disaster risk as the intersection of 

vulnerabi lity 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.  
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Hazards cannot be prevented, but DRR and CCA 

can mitigate their impacts. The two processes 

share o verlapping 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, CC A 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 

numb er of similarities . 

Even though both processes have been 

developed separately and by different 

communities, both DRR and CCA aim to reduce 

vulnerability and hazard exposure , in order to 

increase resilience to the potential adverse 

impacts of climate extrem es.28 Additionally, 

both processes examine hazards in the context 

of sustainable development , improving 

methods to anticipate, resist, cope with and 

recover from their impact .29 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. 

Figure 3.  Synergies between CCA and DRR 

 
Source:  IPCC, 2012. 
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Figure 4.  Similarities and differences between DRR and CCA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:   Adapted from Venton and La Trobe, 2008; Gero, Méheux and Dominey -Howe s, 2011; UNISDR and UNDP, 2012.  

 

Within the climate change discourse, no single 

definition of ñresilience ò 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 .30 

From the climate change point of view, 

resilience was understood as strengthening the 

capacities of both socioeconomic and 

ecological systems .31 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 st ates that ñParties 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 adaptat ion response ò.32 

The DRR community , however,  defines 

resilience as ñthe 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 throu gh the 

preservation and restoration of its essential 

basic structures and functions ò.33 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 .34 

only 
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It should also be noted that the absence of a 

common definition of ñresilienceò was 

recognized internationally at the 2016 World 

Humanitarian Summit (WHS). In response to a 

call by the U nited Nations  Secretary -General 

during the Summit , senior U nited Natio ns 

officials committed themselves to proposing a 

definition and getting it approved  across the 

different development frameworks .35 

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 ï party and non -party in the 

agreement ï in addressing climate change, 

including cities, subnational authorities, civil 

society, the private sector and others .36 The 2015 

Sendai  Declaration of Local and Subnational 

Governments on ñEnsuring Enhanced Resilience 

to Disasters in the Urban World ò recognizes the 

role of cities and local governments as the primary 

responsible authority in disasters, and calls for 

establishing a global ne twork to share information 

and best practices, and allow mutual cooperation 

between cities suffering from disasters .37 In 

addition, UNISDR launched , in 2010, the ñMaking 

Cities Resilient ò campaign, which aims to enhance 

local governance and address urban ri sks. To date, 

the campaign works with over 3,400 cities 

worldwide, including in 12 Arab countries .38 

The Paris Agreement calls upon different 

stakeholders to scale up their efforts to reduce 

emissions, build resilience , and decrease 

vulnerability to the adv erse 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 th e global community to 

advance the implementation of the  framework.  

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 .39 This is sue was also addressed in 

SDG1 in the 2030 Agenda for Sustainable 

Development, in particular in target 1.5, which 

calls upon stakeholders to  ñbuild 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 ò.40 

4. Differences 

Despite a number of similarities between DRR 

and CCA processes, significant differences can 

also be noted, in particular in terms of approac h, 

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 en gineering and natural 

sciences. Conversely, CCA focuses on 

vulnerability with a long -term perspective, 

deriving mainly from an interdisciplinary scientific 

approach .41 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 plan ning 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.  
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(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. T he 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. 42 

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, 43 even unde r high uncertainty. 44 Once 

identified and prioritized, adaptation actions or 

measures can be developed for risks with the 

greatest consequences and the greatest 

likelihood of occurrence. 45  

Risk  assessment  is a risk management 

process that measures the magni tude of 

consequences, and the likelihood of 

occurrences. 46 

C limate 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 t aking 

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. 47 

Climate change mapping  examines flood risk 

maps, satellite images, topographic maps, aeria l 

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 popul ation density, among 

others. Mapping tools are essential for the 

formulation of low -emissions and climate -

resilience measures, strategies and action plans. 48 

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. 49 

Hydrological modelling examines mainly 

hydrological processes at finer resolutions. 50 

(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 

centre s, government agencies, United Nations 

organizations, non -governmental and 

intergovernmental organizations. 51 

D isaster 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. 52 
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Figure 5.  Stages of risk assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  World Vision , 2017.  

Risk  assessment  is a method used to analyse 

potential hazards and existing vulnerability, 53 

which together can affect people, property, 

services, livelihoods, and the environment. 54 

Risk analysis includes the identification of 

hazards, vulnerability, capacity, and risk 

estimation.  

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 shows the five stages of risk assessment 

according to World Vision ôs disaster risk 

reduction toolkit: 55 

1. Hazard analysis is the process of 

identifying potential hazards in a  

particular area in order to understand  

their na ture and behaviour . It includes 

geographical analysis (location, extent);  

temporal analysis (frequency,  

duration); dimensional analysis  

(scale, intensity); and probability  

of occurrence. 56 

2. Vulnerability analysis is the process of 

estimating the susceptibility of ñelements at 

riskò ï including people, crops, buildings 

and services ï to hazards and their impact. 

This analysis includes socioeconomic and 

cultural data.  

3. Capacity analysis is the p rocess 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 ôs ability to deal with such risk, 

by preventing, preparing for, withstanding, 

surviving, and recovering from it.  

4. 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 

indiv iduals 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 disas ters.  

5. 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 
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impact of DRR projects. Monitoring and 

evaluation uses specific indicators to trac k 

progress and assess the integration of DRR 

measures in the project.  

5. 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. 57 

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) ñrisk 

management and risk reduction strategies, 

including risk sharing and transfer 

mechanisms such as insurance ò;  

(ii) disaster reduction strategies and means 

to address loss and damage in developing 

countries vulnerable to the adverse effects of 

climate change; 58 

¶ A t  C OP  1 6 , the 2010 Cancun Adaptation 

Framework  called for ñenhancing  

climate change related disaster risk 

reduction strategies, taking into 

considerati on the Hyogo Framework for 

Action, (...) early warning systems, risk 

assessment and management, and 

sharing and transfer mechanisms such as 

insurance ò;59 

¶ COP 17, in 2011, called for reducing 

ñvulnerability to the impacts of climate 

change, by building adaptive capacity and 

resilienceò;60 

¶ 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; 61 

¶ COP 1 9, in 2013, called for reducing 

climate change vulnerability and building 

the resilience of developing countries. 62 

Table 1.  Key differences between DRR and CCA 

Climate change adaptation (CCA) Disaster risk reduction (DRR) 

Characteristicsa  

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.b 

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.c 



19 

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 

(DesInventar, 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 

Funding streams sizeable and increasing; d Special 

Climate Change Fund (SCCF); Least Developed Countries 

Fund (LDCF); Kyoto Protocol Adaptation Fund (AF); Green 

Climate Fund (GCF); Global Environment Facility (GEF). 

Funding streams ad hoc and insufficient; national civil 

defense/emergency response; international humanitarian 

funding; multilateral banks; bilateral aid. 

Source s: Schipper and others, 2014; Thomalla and others, 2006.  

a  OECD, 2009. 
b  Davies, Oswald and Mitchell, 2009.  
c  Forino and others, 2014.  
d  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. 63 In 2009 and 2011, the Global 

Platforms on DRR (GP/DRR) reiterated the 

importance of synergies between the two 

communities. 64 In 2012, t he IPCCCôs Working 

Group II published a special report on 

ñManaging the Risk of Extreme Events and 

Disasters to advance Climate Change 

Adaptation ò,65 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 ôs Fifth Assessment 

Report. Furthermore, in 2013, UNISDR 

published the ñImplementat ion of the Hyogo 
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Framework of Action ò,66 which strongly 

encouraged actors from both fields to 

coordinate their actions more closely. I n 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 na tural hazards. 67 

(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. 68 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 für Internationale Zusammenarbeit  

(GIZ), and others, have developed guidelines on 

climate -proofing in their developm ent 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 ôs 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 (UNIS DR), 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 mai nstreaming CCA into sustainable 

development and DRR, while calling for the 

simultaneous implementation of DRR and 

CCA.69 Some programmes aim to examine how 

DRR and CCA can be effectively undertaken 

together. The 2005 Nairobi Work Programme  

on Impacts, Vuln erability and Adaptation to 

Climate Change includes has as its fourth work 

area, ñclimate -related risks and extreme 

eventsò.70 It calls for assessing, planning  

and implementing risk management in the 

context of adaptation and sustainable 

development, and a lso considers new and novel 

mechanisms for climate risk assessment and 

management. 71 Furthermore, researchers argue 

that the integration of DRR and CCA in urban 

planning would contribute to protecting existing 

urban communities and designing resilient 

citie s in the future. 72 
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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 2014 73 

and 172 million in 1980, with their urban 

population escalating from 56 per cent in 2010 to 

68 per cent in 2050 .74 The region co vers 10 million 

km2, 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 .75 

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 .76 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 inad equate drainage systems 

and weak non -structural flood mitigation 

measures, this can make the consequences of 

extreme weather events and disasters more 

severe.77 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 .78 

The imbalanced distribution of water resources 

and the high demand for water, in addition to the 

water sector ôs 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 resour ces were four 

times greater than they are today. In the Arab 

region, renewable water resources per inhabitant 

reached 650 m 3 in 2014, compared to a world 

average of about 6,000 m 3 per inhabitant, placing 

13 out of 22 Arab countries in the category of 

severe water scarcity at less than 500 m 3 per 

capita) .79 And there are indications that , by 2050, 

water resources in the region will drop even 

further, to 11 times less than the global average .80 

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)  

 

Source:  Adapted from El -Raey, 2009. 
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agricultural productivity. 83 Climate change will 
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cities, for example through warming (and 
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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 $3 5 billion in  

land, property and infrastructure, as well  

as incalculable losses in historical and  

cultural assets. 85 

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 ôs LDCs.86 

Disasters pose a serious t hreat 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, drought s (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 .87 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 ôs natural resource ba se 

fragile and extremely susceptible to a variety of 

internal and external factors .88 

This increase  in climate -related  extreme 

weather, combined with urban population 

growth and unplanned urbanization , 

significantly hinders regional and national 

efforts tow ard 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 .89 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 concernin g the 

integration of DRR and CCA from  the global 

institutional and policy level through to regional 

and national levels .90 However, in  the Arab 

region as a whole , most CCA and DRR strategies 

are developed in silo at the national level , with 

limited integrat ion 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 attribut ed to 

various technical and institutional challenges.  



26 

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, c limate 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 

inhabitant s, 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 c limate -related hazards .  A crucial 

aspect of effective decision -making is access to 

relevant climate -hazard database s, 

meteorologic al 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, 

updat ed 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 ñeffective 

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 

actionò.91 Risk assessment in DRR and CCA 

follows different a pproaches 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 hazard s, and prevent threat s by 

examining socioeconomic, institutional, political 

and cultural factors , to determine both the  

impact of natural hazard s on communit ies, and 

the resilience of these communit ies 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 risk s associated with climate 

extremes, extreme impacts and natural hazards 

should benefit from an integrated systems 

approa ch 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. Arou nd 75 per cent of buildings  and 

infrastructure in the region are estimated to be 

at di rect risk from climate change impacts, 

mainly rising sea levels and the increased 

intensity and frequency of hot days and of 
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storm surges .92 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  m ult i -hazard early w arning 

systems . Arab countries need to build up the 

resi lience of  vulnerable communities and 

develop integrated coastal zone management 

plans. The y 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 th ese early warning systems ; 

Insuf f ic ient  access to informat io n. 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 vulnerabilit y . 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  

a clear understanding of the cultural, economic 

and political factors that affect the  vulnerability 

of communities to disasters. Refugees and 

marginalized groups a re 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 action s 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 ;93 

Uncertainty in assessing the economic 

costs of  ext reme 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 analy se 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 ;94 

Lack  of  sc ience -based analyses and 

project ions of  c limate 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 UNFCCCôs 

national communications . Given the high 

complexity and multidisciplinary na ture 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 informat ion . 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 coher ent 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 .95 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 ô decision -making 

environment and policymaking framework. 

These challenges include:  

Separate global/regional/nat ional 

f ramework s 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 response s;96 

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 

hinde r effective integration between the two 

communities. Further more , 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, comp rehensive 

CCA and DRR program mes 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 administrati ve 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  

achiev ing  maximum levels of risk reduction on a 

comprehensive basis. Weak coordination 

between DRR and CCA exists at different level s 

(regional/national, national/national, 
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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 civi l defence and interior 

ministries ; 

Low capac ity . 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 cop ing 

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 lo w capacity to 

mitigate hazards and adapt to climate change 

and associated disaster risks ;97 

Insuf f ic ient  f inancial 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. Further more , 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 .98 There is , therefore , a 

significant need to promote financing 

mechanisms and consider innovative strategies 

in Arab countries ; 

Incoherent  polic ies and lack  of  monitoring 

and evaluat ion f ramework s . The absence of 

a comprehensive policy framework for DRR and 

CCA in Arab countries, c oupled with a lack of 

enforcement of risk management regulations in 

most of th ese countries , significantly raise s the 

risk of disasters. The limited number and 

weakness of comprehensive risk mitigation and 

CCA response program mes 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 ; 

Inef fect ive implementat ion . To date, in the 

Arab region, the CCA and DRR communities 

have operated la rgely 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 

curre nt isolated policy and institutional settings 

for both CCA and DRR ha ve 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 

program mes with no integration ; 

Gap between research and policymak ing . 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 hea lth, 

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 a nd 

understanding of CCA and DRR synergies and 

differences at all levels (global, regional, 

national, local) delay s future efforts and the 

benefits of a more integrated approach. The 

effectiveness of public awareness campaigns 

and formal education program mes 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 

identificatio n and activation of local knowledge. 

In several countries, these targeted inputs 

include, for example, addressing training needs 

in safe building techniques .99 

4. Progress in the Arab region in DRR and 

CCA integration 

There have been a few  initiatives in the A rab 

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 follo wed 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 propose s a series of 

measures to respond to the regionôs 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 adopt ed by the Arab 

Ministerial Water Council (AMWC), the Council 

of Arab Ministers Responsible for the 

Environment (CAMRE), ESCWA ôs 25th Ministerial 

Session, as well as inter -agency collaborative 

processes involving the specialized and regional 

organizations o f the United Nations and the 

League of Arab States, a Regional Initiative for 

the Assessment of Climate Change Impact s on 

Water Resources and Socio -Economic 

Vulnerability in the Arab Region (RICCAR) was 

launched in 2010 .100 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.  

Further more , ESCWA and its partners 

conducted a series of consultations with Arab 
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governmental and non -governmental  

stakeholders in 2013 -2014, to help distil  a 

regional perspective on the Post-2015 

Development Agenda  and the SDGs .101 An 

increased frequency of natural hazards in the 

Arab region could  lead to loss es in lives and 

property and hinder socioeconomic 

development, especially when natural hazards 

are coupled with a high exposure of 

population s. Therefore, addressing the SDGs 

will strengthen the capacity of Arab 

communitie s 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 secti ons 

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 

(a) 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 

guid e 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 

glob al 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 ôs 

overarching goal was to achiev e a substantial 

reduction of disaster losses, in lives and in the 

social, economic and environmental assets of 

communities and countries , throug h the 

following five priorities for action : (i) ñensure 

that disaster risk reduction is a national and a 

local priority, with a strong institutional basis for 

implementation ò; (ii ) ñidentify, assess and 

monitor disaster risks and enhance early 

warning ò; (iii ) ñuse knowledge, innovation and 

education to build a culture of safety and 

resilience at all levels ò; (iv ) ñreduce the 

underlying risk factors ò; and (v) ñstrengthen 

disaster preparedness for effective response at 

all levelsò.102 

Despite the fact that nat ional 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 ke y 

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 im plement ing  

the International Strategy for Disaster Reduction 

(ISDR). Further more , 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 .103 

In addition , the first Arab Conference on DRR 

was held in Aqaba, 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, policy makers, planners, 

academia, civil society and development experts 

to discuss DRR in the region, and were 

respectively concluded with the adoption of the 

Aqaba  and Sharm el Sheikh Declarations .104 The 

Sharm el Sheikh Declaration on D isaster Risk 

Reduction  ref lected 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 envir onment endorsed the Sharm 

el Sheikh Declaration in their 26 th meeting in 

Jeddah in November 2014.  

The UNISDRôs 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 reveal s increased 

recognition by Arab Governments and other 

stakeholders of  the rising importa nce 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 .105 

(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 U nited 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 w ays, 

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 ris k 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 .106 

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 Senda i 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, re gional and 

global platforms; ( iii ) accountability for disaster 

risk management; ( iv ) preparedness to ñbuild 

back betterò 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 -in formed donor policies and 
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program mes, including the financial support of 

international financial institutions .107 It also 

expresses clear recognition of the Global 

Platform for D isaster 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 t he 

Sendai Framework,  

which focuses on the following four priorities 

for action :108 

 (i) Understanding disaster risks;  

 (ii)  Strengthening disaster risk governance to 

manage disaster risks;  

(iii)  Investing in DRR for resilience;  

(iv)  Enhancing disaster pre paredness for 

effective response, and to uild 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 de cision 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 :109 

¶ To outline a vision, strategic properties and 

core areas of implem entation for DRR in the 

Arab region;  

¶ To enhance institutional and coordination 

mechanisms and monitoring arrangements 

in order to support the implementation of the 

Strategy at the regional, national and local 

level s, 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 le vel at the Arab Heads of State 

Summit in Baghdad in March 2012 .110 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 it s priorities. I n 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 .111 

In 2015, the League of Arab States, in 

collaboration with UNISDR, held an Arab regional  

 



34 

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 .112 

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 ñDoha Declaration for the Fifth  Global Platform 

for D isaster Risk Reduction ò, which focuses on the 

Arab Strategy for D isaster Risk Reduction  2030, 

with a strong emphasis on aligning the region ôs 

efforts with the Sendai Framework .113 The 

Declaration called for adopting the Arab Strategy 

for Disaster Risk Reduction  2030, and developing a 

strategic work program me 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 Techno logy Advisory Group , 

which was set up in November 2015 .114 

2. Climate change policy instruments  

and components 

(a) 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 .115 Its new provisions  and 

implementation requirements will certainly 

impact global climate gover nance 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 guid elines  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 

administrat ive capacities .116 Overcoming these 

obstacles requires policy reforms and changes 

in governance ( considering, among others, 

actors, dynamics, processes  and networking 

model s.), as well as financial and technical 

support from developed countries.  

In accordanc e 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 .117  
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It should be noted that out of the 19 Arab 

countries that submitted their INDCs, 8 included 

DRR-related plans and tar gets in their 

submissions .118 

(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),119 under the auspices of the 

League of Arab States, in partnership with 

regional Arab organizations. The framework 

was designed to enhan ce 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 

institutio nal structures, as well as economic 

sectors, to assess the implications of climate 

change, and develop policies and program mes 

of emissions mitigation and adaptation to the 

potential impacts of climate change .120 The 

Action Plan follows the principles and ob jectives 

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 program mes; 

 (ii)  Preserve natural and human resources  

and ensure a decent standard of living  

for Arab citizens;  

(iii)  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 favo urable conditions to stimulate 

the regional and international cooperation 

necessary  to support national 

program mes. 

The Plan addresses climate change impacts and 

the need to reduce the risk of climate -related  

disaster s. Further more , it stresses the synergies 

between CCA and DRR frameworks , and 

highlights  the need to integrate DRR in all 

program mes relat ing  to adapt ation . 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 program mes. 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 program mes 

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 program mes. 

The Plan identifies progra mmes 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 

 Elements of the programme Sectors 

Adaptation  Preparation of a vulnerability to climate 

change assessment of economic and social 

development in the region; 

Development of adaptation strategies in 

different sectors; 

Preparation and implementation of strategies 

for DRR. 

Climate and meteorology; water, land and 

biodiversity; agriculture and forestry; 

industry; construction; population and 

human settlement; public health; and seas 

and coastal areas. 

Mitigation and 

finance  

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. 

Water, land and biodiversity; agriculture 

and forestry; industry; energy; transport; 

and construction. 

Cross-cutting issues  Awareness-raising and improving of 

behaviour; 

Promotion of dialogue and building of 

partnerships; 

Capacity-building. 

Awareness and behavioural development. 

Production of simplified scientific and 

information material; 

Training of media personnel; 

Public awareness programmes. 

Public information.  

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. 

Legislative development. 

Use of financial instruments to encourage 

investment in energy efficiency, renewable 

energy and clean production technologies. 

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 ord er 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 subs tantial technical and financial 

support to address climate change issues. There  

is a good potential for renewable energy and 
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energy efficiency to support sustainable 

development in the Plan. For example, climate 

change impact needs to be assessed in detai l 

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 sustaina ble. 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 -relate d 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 DR R. 

(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 ô economies are 

strongly dependent on the fossil energy sector, 

particular ly  oil.  The Arab Ministerial Declaration 

on Climate Change , adopted  in 2007, constitutes 

the foundation  for the Arab Group ôs future 

action s and reflects its position in dealing with 

climate change issues .121 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 poli cies; 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, 

diversifying energy sources,  and others ); and 

the adoption of adaptation measures that are 

fully consistent with socioeconomic growth and 

the eradication of poverty .122 In addition, the 

Group  call s for ambitious and rapid action on 

climate change.  

The Group of 77 and China and the Arab 

Negotiation Group agr ee on the broad 

principles that underlay the positions of 

developing countries in climate change 

negotiations. The first principle is to ensur e the 

continuance of the multilateral process under 

UNFCCC. The second is the preservation of the 

concept of commo n 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 add ress 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 

priorit y goals  while addressing the challenges 

of clim ate change.  

Furthermore, some Arab countries ( such as 

Algeria, Egypt, the Sudan  and the Syrian Arab 

Republic) support the Like -m inded 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 differe ntiated 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 :123 

¶ Socioeconomic development  priorit ies , 

namely , access to water suppl ies and 

sanitation, water for agriculture, finance and 

investment, technology, non -conventional 

water resources and IWRM;  

¶ Polit ical priorit ies  relat ing  to the 

management of shared water resources and 

the protection of Arab water right s, 

particularly in areas  under occupation;  

¶ Inst itut ional priorit ies  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 pri oritized in 

accordance with national objectives and 

priorities. The Plan has the following six 

themes, with different activities, outputs, goals 

and targets listed as subprogram mes under 

each of them : 

 (i) Enhance the provision of updated 

information on the status of water in the 

Arab region;  

 (ii)  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 ad aptation;  

(vi)  Establish mechanisms for the protection of 

Arab water rights in the context of shared 

water resources.  
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3. Climate Change and Disaster Risk 

Reduction Assessment Tools: Findings and 

Opportunities for Complementarity 

A. Assessment tools 

1. Assessment tools for climate change 

impacts and vulnerability 

As demonstrated in the previous chapters, t here 

has been a lack of integrated approaches in the 

assessment of climate change impacts and 

vulnera bilities 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 o f 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. ñWhat ifò scenarios were 

utilized, based mainly on assumptions of arbitrary 

changes of hydrological and meteorological 

parameters, to simul ate 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 19 th Session , 

called for the development and dissemination of 

methodo logies 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 Sanaôa in May 2008, which request s the 

secretariat to prepare an assessment of 

economic and social development vulnerability 

to climate change  in the region , with particular 

emphasis on f reshwater 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 wat er 

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 infra structure, 

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 

col lected from Arab countries. Historical 

databases, trend analys es 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 climat e 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 

generatio n of dynamically downscaled RCMs 

covering the Arab/M iddle 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 

mod els 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. The se were developed by IPCC and 

used to inform global and regional climate 

modelling  in its Fifth Assessment Report.  

Climate mode lling outputs in RICCAR were 

generated at a 50 x 50 km scale , and the results 

were based on regional climate mode lling 

outputs generated by SMHI using the Rossby 

Centre regional atmospheric model . 

The RCM conducted in RICCAR show s the 

impacts of climate change on the water -scarce 

Arab region, mainly indicating higher  

temperature and decreased precipitation ,124 as 

shown in figures 8 and 9. The effect of the 

change in those climatic p arameters  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 te mperature 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 

2.5ºC, with a maximum increase of 3.4ºC 

expected in Morocco ôs Atlas region, Upper 

Egypt and the southern Sinai Peninsula. The 



43 

north -eastern  part of the Arabian Peninsula will 

see the largest increases i n temperature, 

reaching around 4.2ºC in the upper Tigris -

Euphrates Basin. In Sub -Saharan countries, the 

increase in temperature is expected to reach 

between 3.5ºC and 4.0ºC. The largest increase in 

the region, namely 4.2ºC, will occur over the 

area extendi ng from the northern Hejaz to 

southern Jordan. The Arabian Peninsula will 

experience progressive increases in long -term 

average temperatures over the coming century, 

reaching 24ºC by 2100, and possibly as high as 

25ºC. This confirms earlier studies show ing  that 

long -term average temperatures are projected 

to increase progressively in the Gulf region, 

reaching 23.1ºC in the 2020s, 23.9ºC in the 

2040s, and 25.1ºC in the 2070s .125 

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 

 

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

from the baseline period 1986-2005 for RCP 4.5 and RCP 8.5 

 

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 

 

Source:  ESCWA and others,  2017a. 
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(b) Extreme climate indices  

Extreme cli mate 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 max imum  

temperature of over  35°C and 40°C, and tropical 

nights. The precipitation indic es projected in 

RICCAR were the maximum length of dry spell, 

heavy precipitation days ( Ó 10 mm), very heavy 

precipitation days ( Ó 20 mm) and other 

indices .126 

Figure  10 shows  the change in very hot  days, 

with a maximum temperature of over  40°C 

(SU40), for the time period s 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 

temperature s in  coastal areas would be less 

severe than  in  the central parts of the region for 

both scenarios .127 

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 

 

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 

 

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 lengt h, especially in these 

areas. Some areas in the central and eastern 

part s 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 period s does 

not rule ou t an increase in drought frequency 

when other drought -related indices are tested.  

Results for the annual number of very heavy 

precipitation days (Ó 20 mm)  (R20), as shown in  

figure  12, for the end of the century, indicate a 

projec ted overall reduction in very heavy rainy 

days across the region. Indicators for consecutive 

wet days and days with precipitation of over 20 

mm c ould 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 precipitatio n, 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 

 

Source:  ESCWA and others,  2017a. 

 

(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 w as originally developed by Xu Liang at 

the University of Washington for modelling water 

and energy balances .128 The two models are rainfall 

runoff models, with a primary focus on surface 

water and runoff. The different climate models 

applied under RICCAR pro vide 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 a rea 

runoff over the Arab region are shown in figure  13 

below. Each plot summarizes the ensemble results 

from both the HYPE and VIC models. A lthough 

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 l argely 

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 th e 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 

 

Source:  ESCWA and others,  2017a. 
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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 t his perspective, vulnerability is 

understood to be the function of a system ôs 

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 particul arly 

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 ôs 

exposure and sensitivity to climate chan ge, as 

shown in the figure . Adaptive capacity, 

according to IPCC ôs Fourth Assessment 

Report , refers to ñthe 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 ò.129 

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  analys es are 

summarized in  figure 15 . 

Figure 14.  The components constituting 

vulnerability, based on the approach  

of IPCCôs Fourth Assessment Report 

 

Source:  ESCWA and others,  2017a. 

Figure 15.  Sectors and impacts selected for 

the Arab region vulnerability assessment 

 

Source:  ESCWA and others, 2017a . 
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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 

ident ified 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 tha t 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 dimension s: 

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 

consider ing 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 agricultur e, 

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 th e two  figure s that , for all 

future periods and scenarios, vulnerability 

projections are moderately high , which is in 

agreement with the expected greater  sever ity of  

water scarcity in the future. Most of the Arab 

region is heading  toward s increasing 

vulnera bility 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 dec rease. 

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-centu ry 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 earlie r. 
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Figure 16.  RICCAR impact chain 

 

Source:  ESCWA and others,  2017b. 
*   Subsector -specific classification.   

 

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 ass ets, 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 muni cipalities, 

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 DesInventar 

methodology, which is publicly available and 

constitutes an open source tool for building 

disaster databases. T his 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 .130 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 .131 This dataset, known as the ñGAR 

Universeò, only takes into accoun t disasters 

triggered by natural hazards, and therefore 

excludes the records that refer to human -made 

hazards (such as oil spills, technological disasters, 

and others ).132 The main focus of the analysis here 
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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 .133 

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 con verting 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 ñfrequency of disasters ò 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 (resul ting 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 follow ing 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 

developmen ts.134 

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 p rogress reports, in 2013 and 2015 .135 

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 i nflow of refugees 

due to regional conflicts, in addition to the 

country ôs 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 th is 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 

 

Source:  Adapted from UNISDR 2017a.  

 

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. The ir  geographical 

distribution ( figure  21) shows  that the region of 

Maôan experienced the highest number of 

recorded disasters (98), followed by Amman 

(89) and Irbid (81). The estimated economic 

losses amount to  $29 million , incurred  mai nly 

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, fo llowed 

by rain and floods. Aqaba 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 

Number of reports 

 

Source:  UNISDR, 2017a. 
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Figure 21.  Spatial footprint of disasters  

in Jordan 

 
Source:  UNISDR, 2017a. 

Figure 22.  Spatial distribution of economic 

losses from disasters in Jordan 

 
Source:  UNISDR, 2017a.  

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, 

drought s, forest fires, and earthquakes , 

resulting in  low resilience and high vulnerabilit y 

across the country .136 

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 D isaster Risk Reduction  was created , and the 

National Response Plan and National Disaster 

Management Strategy were developed.  

Lebanon has been report ing  on its progress 

towards the implementation of HFA  ever  since 

the biennial national reporting cycle started  in 

2007.137 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 u pdated its flash flood 

risk mapping and assessment.  

Economic loss 

Million $ 
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Figure 23.  Types and frequency of disasters in Lebanon 

 

 

Source:  Adapted from UNISDR, 2017a. 

 

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 dur ing 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 Mo unt 

Lebanon , where 749 events  were  record ed. Over  

the past three decades, disaster mortality has 

been low in Leb anon, 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 

Number of reports 

 

Source:  UNISDR, 2017a. 
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Figure 25.  Spatial footprint of disasters  

in Lebanon 

 

Source:  UNISDR, 2017a. 

Figure 26.  Spatial distribution of economic 

losses from disasters in Lebanon 

 

Source:  UNISDR, 2017a.  

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 rain fall ) and floods. 

The overall trend of economic losses is 

increasing and has been st rongly affected  by the 

damage registered between the years 2001 and 

2004. Figure  25 shows that the Akkar, North and 

Bekaa governorates incurred the h ighest losses.  

State of  Palest ine  

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 insti tutional 

mechanisms for a multisectoral DRR system, 

have led to conditions of greater vulnerab ility  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 Ass essment  and 

Coordinatio n (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 

Economic loss 

Million $ 
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consistently report ing  on its  progress towards 

the implementation of HFA since 2009 , and has 

submitted three biennial reports .138 

Hydro -meteorological events comprised 99.23 per 

cent of all records, 69 per cent of tot al 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 

promin ent (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 disaster s remains quite 

stable with a slightly declining trend. All 

records r efer 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 t he 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 

 

Source:  Adapted from UNISDR, 2017a. 
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Figure 28.  Disaster frequency time-series 

trend in the State of Palestine 

Number of reports 

 

Source:  UNISDR, 2017a. 

Figure 29.  Spatial footprint of disasters  

in the State of Palestine 

 
Source:  UNISDR, 2017a. 

Tunisia  

It is important to note that 99 per cent of 

records in Tunisia ôs database from 1982 to 

2013 are of hydro -meteorological origin. 

Tunisia is at risk from various weather -related 

hazards, such as snowstorms, sandstorms, 

flooding and drought. In 1991,  the country 

created specific legislation aimed at the 

reduction of risks from natural and human -

made hazards. Since then, sectoral policies and 

laws have been developed in order to tackle 

the underlying risks of disasters, including 

those connected to cli mate change. Tunisia 

started to report on its progress towards the 

implementation of HFA in 2011, and has since 

submitted two national reports .139 In 2012, 

Tunisia launched its own national multi -

stakeholder platform for DRR, bringing 

together all stakeholde rs from the central 

government, national institutions, civil society 

and local NGOs, the scientific community and 

interregional bodies. In addition, the 

Commission for Sustainable Development and 

the Rights of Future Generations was 

established, in accorda nce with the new 

Constitution adopted in 2014. This Commission 

provides a conceptual framework for DRR and 

vulnerability to climate change.  

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 

than 93 people.  
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Figure 30.  Types and frequency of disasters in Tunisia 

 

Source:  Adapted from UNISDR, 2017a. 

 

Figure 31.  Disaster frequency time-series 

trend in Tunisia 

Number of reports 

 

Source:  UNISDR, 2017a. 

Figure 32.  Spatial footprint of disasters  

in Tunisia 

 
Source:  UNISDR, 2017a. 
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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 

hav ing  more than 170 records, compared to an  

annual average of  60. 

Yemen  

Yemen has grown increasingly vulnerable to 

weather -relat ed 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 

Governme nt 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 .140 

Most of the records registered in Yemen ôs 

database ( figure 3336) 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 flas h 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 

several disasters (mainly flash floods) hit the 

count ry. 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 concentrat es 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 flood s are the deadliest disaster s in 

Yemenôs database,  having caused  the highest 

number of mortalit ies and injuries. Of the total 

economic losses  of $3 billion during the 

surveyed years (1971 -2013), 97 per cent were  

due to flash flood ev ents.  

Figure33.  Types and frequency of disasters 

in Yemen 

 
Source:  Adapted from  UNISDR, 2017a. 
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Figure 34.  Disaster frequency time-series 

trend in Yemen 

Number of reports 

 

Source:  UNISDR, 2017a. 

Figure 35.  Spatial footprint of disasters  

in Yemen 

 
Source:  UNISDR, 2017a. 

Figure 36.  Spatial distribution of economic 

losses from disasters in Yemen 

 

Source:  UNISDR, 2017a.  

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 Jord an, 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 

Economic loss 

Million $ 
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noted that significant gaps i n 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 cruc ial 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. 

Eastern Mediterranean countries (Jorda n, 

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, whi ch 

reflects the importance of strengthening the 

country ôs 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 come s 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 

Country Data period 

Number 

of 

events 

Number of 

deaths 

Houses 

destroyed 

Houses 

damaged 

Damages 

in crops 

(ha) 

Total 

economic loss 

($) 

Jordan 1982-2012 593 145 83 594 840 29,540,000 

Lebanon 1980-2013 2,527 156 181 1,366 17,700 48,870,000 

State of 

Palestine 
1980-2013 388 45 65 798 0 11,560,000 

Tunisia 1982-2013 1,918 330 17,821 24,728 837,288 684,630,000 

Yemen 1971-2013 1,637 4,126 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 

 

Source:  Compiled from UNISDR, 2017a. 

Figure 38.  Economic losses from disasters in surveyed Arab countries (US dollars) 

 

Source:  Compiled from UNISDR, 2017a. 
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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 frequent ly  

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 w ill 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 

investm ents 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) 141 and 

days with precipitation Ó 20 mm (R20), which 

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 figure s below ), with 

the spatial distribution of disasters mainly due 

to floods in Leba nonôs and Yemenôs 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 frequent ly  record ed 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 clim ate 

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 

impact s. A higher risk of  flash floods , however,  

can be expected  for the governorate of 

Hadhram aut, 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 

 

Source: Compiled  by author . 

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 . 
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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 validat e 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 ha s 

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 flood s for major river 

basins around the globe .142 

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 

indication s for planners to ide ntify 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 

decisio n-makers , to help them  make informed 

decisions  based on scientific evidence and 

allocat e investments more accurate ly, 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  

estimat e 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 RICCARôs 

future projections and historical DRR 

databases , there is a need for further risk -taking 

in our  perspective on modelling climate 

impacts , in order to provide robus t 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 cli mate 

change indices and DesInventar historical 

events. In order to achieve this, data w ere 

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 DesInventar historical data, covering t he 

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 domina nce 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 sampl ing  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 analy sed 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 s tudy 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 a nd 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 a ll 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 

 

Source : Compiled  by author . 
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Table 4.  Correlation between extreme climate change indices and weather-related hazards 

Climate change indices 

Number of significance in 

logistic models Explanatory for 

Consecutive wet days (CWD) 2 Floods and storms 

Rainfall intensity greater than 10 

mm/day (R10) 
1 Storms 

Rainfall intensity greater than 20 

mm/day (R20) 
2 Torrents and droughts 

Consecutive dry days (CDD) 3 Torrents, forest fires and droughts 

Maximum temperature greater than 

35°C (SU35) 
1 Heat waves 

Maximum temperature greater than 

40°C (SU40) 
3 Storms, forest fires and droughts 

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 suscept ibility, 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 cli mate change when assessing natural 

hazards, especially those that are weather -

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:  

¶ Data about daily events should be 

systematically collected and catalogued in 

standardized and unified formats. This 

should be easily accessible and contain 

metadata ; 

¶ Recording the magnitude, location, duration 

and timing of each hazard or extreme event 

is a crucial component in the process of 

documenting and catalogui ng 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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¶ 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 de veloped 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 pro ne 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 in ventories and 

studies. Based on the latter ôs 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 DesInventar, 

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.

 



 

4. Frameworks for Disaster Risk Reduction 

and Climate Change Adaptation 



 



 

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 

participat ion, 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 .143 Table 5 provides a 

global comparison between current DRR, CCA 

and water -related SDGs, as well as their 

action plans.  

The Sendai Framework brings toge ther 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 managemen t 

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 ris ks, 

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 .144 

The intended national climate action plans, 

submitted to the Un ited 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 IND Cs 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 .145 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 ï 

especially developing countries ï meet their 

commitments. Such revised roles within and 

between intergovernmental organizations will 

inf luence 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 suff icient 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 .146 Thus, in 

September 2015, the world ôs 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 .147 

The process of f ormulating 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 the se goal s 

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 t he 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 .148 

According to the European Commission ôs 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 Ab aba Action 

Agenda on Financing for Development ,149 the 

Paris Agreement, the 2016 World Humanitarian 

Summit ,150 and the New Urban Agenda adopte d 

at the Third U nited Nations  Conference on 

Housing and Sustainable Urban Development ï 

HABITAT III .151 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, infrastructure s, 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 suggest s 

that the transformation ( through changes in  

regulatory, legislative, financial, technological, 

or biological systems) of DRR with in the conte xt 

of climate extremes may be the key to a 

sustainable and resilient society .152 

Table 6 illustr ates the regional agenda 

mandates and actions plans of c urrent DRR, 

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

and water-related SDGs  

Components 

Disaster risk reduction 

(DRR) 

Climate change 

adaptation (CCA) 

Water-related Sustainable 

Development Goals (SDGs) 

Agency involved UNISDR UNFCCC United Nations agencies (such as 

regional commissions, UN-Water, 

UNDP, UNEP, FAO and UNESCO) 

Policy/mandates  Sendai Framework for 

Disaster Risk Reduction 

(2015-2030). 

Paris Agreement on 

Climate Change  

(2015-2030). 

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. 

Priorities of 

actions  

¶ Understanding 

disaster risk; 

¶ Strengthening 

disaster risk 

governance to 

manage disaster 

risk; 

¶ Investing in DRR for 

resilience; 

¶ Enhancing disaster 

preparedness for 

effective response 

and to ñbuild back 

betterò in recovery, 

Article 7. Adaptation  

¶ The Paris Agreement 

establishes a global 

goal on adaptation ï 

that of enhancing 

adaptive capacity, 

strengthening 

resilience and 

reducing vulnerability 

to climate change. It 

aims to significantly 

strengthen national 

adaptation efforts, 

including through 

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) 

Climate change 

adaptation (CCA) 

Water-related Sustainable 

Development Goals (SDGs) 

rehabilitation and 

reconstruction. 

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 level rise. 

The Agreement 

provides a framework 

for Parties to 

enhance 

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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Components 

Disaster risk reduction 

(DRR) 

Climate change 

adaptation (CCA) 

Water-related Sustainable 

Development Goals (SDGs) 

understanding, action 

and support with 

regard to loss and 

damage. 

Article 12. Climate 

change education, 

training, public 

awareness, public 

participation and public 

access to information are 

also to be enhanced 

under the Agreement. 

13.a. Implement the commitment 

undertaken by developed-country 

Parties to the United Nations 

Framework Convention on Climate 

Change to a goal of mobilizing jointly 

$100 billion annually by 2020 from all 

sources to address the needs of 

developing countries in the context 

of meaningful mitigation actions and 

transparency on implementation and 

fully operationalize the Green 

Climate Fund through its 

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 

(DRR) 

Climate change 

adaptation (CCA) 

Water-related Sustainable 

Development Goals (SDGs) 

Agency involved League of Arab States, 

UNISDR, UNDP, UNEP, 

World Bank 

League of Arab States, 

ESCWA, UNDP, UNEP, 

World Bank 

League of Arab States, ESCWA, 

UNESCO, World Bank 

Policy/mandates Regional Arab Strategy 

on Disaster Risk 

Reduction (2015-2030) 

Arab Framework Action 

Plan on Climate Change 

(2010-2020) 

¶ Arab Strategy for Water 

Security in the Arab Region 

(2010-2030); 

¶ Sustainable Development 

Goals (2015-2030). 

Priorities of 

actions  

Priority 1: Strengthen 

commitments for 

Priority 1: Reduce the 

risks of climate change 

and increase the 

Priority 1: In the medium term (by 

2020), raise water use efficiency 

by 15 to 25 per cent, in order to 
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Components Disaster risk reduction 

(DRR) 

Climate change 

adaptation (CCA) 

Water-related Sustainable 

Development Goals (SDGs) 

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 

development in 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. 

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. 
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Components Disaster risk reduction 

(DRR) 

Climate change 

adaptation (CCA) 

Water-related Sustainable 

Development Goals (SDGs) 

Regional and 

national actions 

¶ 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). 

¶ 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.). 

¶ Regional action plans; 

¶ SDG-based development 

strategies and action plans 

(national). 

Coordination 

mechanisms  

¶ Regular 

intergovernmental 

meetings on disaster 

risk management 

(DRM); 

¶ Regional/subregional 

DRM centre (under 

development); 

¶ Joint Committee on 

Environment and 

Development in the 

Arab Region. 

¶ Council of Arab 

Ministers 

Responsible for the 

Environment 

(CAMRE)/Technical 

Committees (TC); 

¶ Working Group on 

Climate Change, 

established by 

ESCWA. 

¶ 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 .153 

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 ña 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 ò.154 Furthermore, the 

Sendai Framework ôs Priority 4 emphasizes the 

fact that ñwomen and persons with disabilities 

should publicly lead and promote gender -

equitable and universally accessible approaches 

during the response and reconstruction 

phasesò.155 It also pays specific attentio n 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 no n-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 disaste rs. 

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 .156 

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 .157 It was 

reviewed and renewed at COP 22 in Marrakech in 

November 2016, providing an opportu nity 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 r espective 

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 .158 Recently, the 

Paris Agreement encouraged parties to consider 

their commit ments 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, par ticularly 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 a cross all other development areas .159 The 

SDGs aim to build on previous achievements  

to ensure gender mainstreaming in national 

policies and strategies. Therefore, out of the  
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17 goals that make up the 2030 Agenda for 

Sustainable Development , Goal 5 was ded icated 

to gender equality: ñAchieve gender equality 

and empower all women and girls ò.160 

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 ôs 

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 organizat ions 

working in the field of water resources 

management and gender issues in rural areas .161 

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 ach ieved 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 .162 

Within the Arab region ôs DRR community, 

ñgender mainstreaming, cultural diversity, 

community participation and capacity -building 

often fall behind. It is essential to collect gender 

disaggregated vulnerability and capacity -related 

informati on in order to identify and better target 

DRR actionsò.163 Furthermore, there are 

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 emergin g climate change challenges .164 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 .165 

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 appro aches and mechanisms 

for implementation, reporting and follow -up.  
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Box 1. Case study: Lebanonôs collaborative agenda on disaster risk reduction  

Lebanonôs 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. Lebanonôs 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 Ministerôs 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 Mbgblm^kÄl Office has made it possible to adopt a strategic vision for DRR early on. The projectôs 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 Mbgblm^kÄl 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 órelied uponô 

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. 
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