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Abstract

Modern cities face increasingly daunting challenges, such as rising climate change
impacts, urbanization, and complex risks that need imminent sophisticated models
of risk management and resilience.

To this end, Resilience Centres comprise a holistic intervention that combines creative
governance, urban planning, and digital technologies to enhance city responses and
make cities more resilient in times of crisis.

The present study aims to provide an analysis of the experiences of the DRC, a unique
Arab case, in which the institutional structure, technical tools, areas of work, and
consistency with the National Climate Change Plan and the Dubai Urban Plan 2040
are examined.

Analysis of the literature review and benchmarking processes based on selected
international cases (in Lisbon, Portugal; Daegu, South Korea; and Harris, USA) has
been correctly included.

The study recommends that the Dubai Centre serve as a progressive model for
activating the institutional resilience concept in an innovative city context, given its
role in promoting coordination among different parties, utilizing data for decision
support, and driving climate readiness. However, the research identified institutional,
technical, and societal barriers that must be overcome if its effectiveness is to be
sustainable.

The study presented several practical recommendations on how to establish resilience
centers in the Arab situation. It advocated for incorporating the resilience system into
the state’s strategic planning and associating it with climate justice and multi-level
governance in the Arab world, as enhancing resilience is no longer a choice for cities
to survive in a world that is increasingly volatile and unpredictable.

Keywords: Organizational resilience, smart cities, resilience hubs, climate
adaptation, urban resilience, risk reduction, Resilient Dubai.

Chapter One: Overview of the Study

1.1 Introduction
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In recent years, the world has witnessed an accelerated pace of climate and environmental changes that
have impacted the resilience of cities, societies, and the security of people.

Lethal heatwaves, killer floods, and unprecedented weather events are no longer unusual blots on the urban
landscape but somewhat regular, recurring red flags to the flimsy foundations of settled urban infrastructure
and profound doubts over the adaptability and responsiveness of urban populations (UNDRR, 2022).

Urban resilience has appeared as a strategic framework to help cities absorb shocks, recover, and then adapt
or transform sustainably. Programs such as 100 Resilient Cities (100RC) and the United Nations Disaster
Risk Reduction (DRR) programs are starting to advance the establishment of resilience centers, which are
multi-institutional coordination platforms that enable institutional coherence and an intelligent assimilation
of big data and predictive analytics within decision making (Resilient Cities, 2019; Meerow et al., 2016).

With the growing digitalization of cities, smart cities have emerged as the perfect context for activating
these centers, enabling the exploitation of intelligent monitoring, artificial intelligence, and dynamic urban
planning.

Dubai Emirate is one of the leading examples in this issue, as it has introduced a macro perspective on the
topic by establishing a resilience center, which would be the first in the UAE and the Arab communities to
support processes of adaptation to climate changes and enhance the capability of institutions in the
confrontation of risks, by the National Climate Change Plan-2017-2050 (Ministry of Climate Change and
Environment, 2017). However, there are still knowledge gaps regarding the operations of these centers,
their institutional arrangements, and their linkage with development policies.

This paper contributes to the analysis of the Dubai Resilience Centre (Dubai RC), one of the few established
cases of a resilience-focused research program, and compares it to three cases abroad. The intention is to
find findings that can be generalized to innovative city initiatives at large.

1.2 Study Problem

Although the adoption of institutional and urban resilience discourses in urban development strategies has
shown substantial advancement, their practical implementation poses fundamental challenges to the
effectiveness of the organizational structure and coordination among different bodies.

Overseas experience in Europe, Asia, and the Americas demonstrates that establishing resilience centers
can serve as an important instrument for risk management and climate adaptation. However, the Arab
experience remains in its initial phase, and many laws and practices have not become fully institutionalized
or subject to regular review.

The Dubai Resilience Centre is an unprecedented experiment in the region. This is an important
achievement, but important questions remain about how the Centre is institutionally designed, how it fits
into national and local plans, and whether it can adapt to emergency responses.

This feels particularly pertinent given the lack of comparative studies that investigate the influence and
effectiveness of resilience hubs within Arab urban contexts.

In this context, it is essential to compare the experience of the Dubai Resilience Centre with international
models to recognize its advantages and opportunities while also acknowledging the obstacles that may
hinder the realization of its objectives.

1.3 Study Questions
This study begins with one key question:

What can Enterprise Resilience Centres do to mitigate risk and strengthen resilience within smart cities?
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A few sub-questions that seek to explore further the function of these centers on local and global scales are:
What are the important roles that resilience centers play in innovative city systems?

How is the Dubai Resilience Centre structured, and what tasks does it perform?

What are the commonalities and differences between Dubai and selected international experiences?

What are the challenges and opportunities to establish resilience centers in an innovative city?

1.4 Importance of the study

These factors, together with the confluence of the theoretical, practical, and temporal, are what give value
to our study as a qualitative contribution to urban policy:

2.2.1 Implications Firstly, at the practical level, the study presents a comprehensive narrative of a nascent
and novel undertaking in the UAE and, by extension, the Arab world itself—the Dubai Resilience Centre,
which allows for an examination of its organizational particulars and coordinating responsibilities.

Secondly, from a theoretical perspective, this study will enrich Arabic literature in the areas of
Organizational Resilience and Smart cities, which are underdeveloped in Arabic research.

- Third, at a pragmatic level, the paper presents a benchmarking model that can assist other Arab cities in
establishing similar institutions to address climate change and multi-hazards.

- Fourth - Temporal: This knowledge produced at this juncture is of broader significance, as climate threats
in the Arabian Gulf are compounding, highlighting the imperative for more adaptive and reactive
institutional coordination tools.

1.5 Study Objectives

The institutional roles played by resilience centers can be considered. In this paper, we analyze the
institutional roles of resilience centers under contemporary urban conditions, with a focus on smart cities,
as these are increasingly confronted with the threats of climate change and composite risks.

The study aims to achieve its objectives. The objective of this study is to review the case of the Dubai
Resilience Centre and compare it with three selected experiences within its global context.

'Analyse the key roles played by resilience hubs in city governance.

Dubai Resilience Centre George Serafeim, Heather Anderson, and Alpana Thapar Description of the
organizational structure and responsibilities of the Dubai Resilience Centre.

Critically compare the Dubai case with Lisbon, Daegu, and Harris.

Specific recommendations on actionable strategies are needed to enhance the effectiveness of resilience
centers in mitigating risks and facilitating climate adaptation in smart cities.

1.6 Procedural Terminology

In order to maintain conceptual consistency and to normalize the interpretation of the terminology, the
following operational definitions are being adopted in this study:

- Resilience Centres: Federal, state, and community authorities collaborate to reduce exposure and promote
adaptation through digital tools, urban planning, and environmental and social public policies.

- Smart Cities: Systems that utilize advanced technology, big data analysis, and intelligent monitoring
systems to enhance the efficiency of public services, increase resilience, and adapt to changes.
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Institutional Resilience: The capacity of institutions to resist shocks (e.g., sudden policy change, long-term
changes) and to continue to deliver their critical functions effectively in harsh or threatening environments.

Risk Reduction: A package of measures aimed at reducing the probabilities of disasters occurring and/or
reducing their impact on specific populations/structures through preparedness, response planning, and
forecasting.

1.7 Methodology of the study

The research employs an analytical-qualitative approach with multi-source analysis to investigate how
resilience centers in smart cities operate. There are four major components in the methodology:

Documentary analysis: Review all applicable national, regional, and international policies, for example, the
National Climate Change Plan 2050, bright city schemes, and urban and emergency planning authorities’
documentation.

Case Study: An examination of the Dubai Resilience Center, which grew to become the first Centre of its
kind in the UAE, focusing on the specific ambitions, institutional functions, and operational frustrations.

12- Comparative Analysis: Comparison between Dubai and three global cities (Lisbon, Daegu, and Harris)
by identifying similarities and differences in organizational models, tools applied, challenges, and climatic
context.

CONTENT ANALYSIS: Mining commonly appearing patterns and structural absences in official papers,
UN documents, and the latest scientific outputs in the field of urban resilience in smart cities.

1.8 Study Plan
The paper consists of five chapters, which are related as follows:
- 1 The study in general|’

- It discusses the background of the study, the problem, the significance, the objectives, the research
questions, the methodology, and the operational definitions.

- Chapter II: Theoretical Framework and Review of Related Literature

- Theoretical underpinnings of urban and institutional resilience, resilience center models, and governance
frameworks in smart cities are reviewed.

- Chapter 3: Case study of Dubai Resilience Centre

- Analyzing the institution creation, institution structure, operational function, and the role of the Center in
the Dubai local government framework.

- Chapter 4: A Comparison with Some Selected International Cases

» Compares resilience centers in Lisbon, Diageo, and Harris, noting global practices that can be applied to
the local situation.

- Brief of the study: Recommendations and conclusion

It presented the comparative results, offered practical recommendations on how to improve the DRC, and
concluded with a summary of the main findings and suggestions for future research.

Chapter Two: Theoretical background of the study and literature review

2.1 General Introduction
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Today, cities are facing growing challenges due to the acceleration of climate change, population growth,
and extreme levels of confluence of urban systems.

These limitations have led to a reevaluation of conventional tools for crisis and risk management. New
strategic visions for addressing these phenomena, such as 'organizational resilience' and 'smart cities,' have
been proposed to tackle them.

Resilience centers serve as coordinating entities that integrate advanced technological architecture,
collaborative management, and urban planning to mitigate risk and enhance community resilience.

This chapter provides the theoretical framework upon which the study is based, analyzing concepts such as
Organisational Resilience, Smart Cities, and Risk Reduction and Climate Adaptation.

It also provides a review of the literature. It presents an integrative model that highlights the
interconnectedness of these concepts, facilitating an understanding of the functioning of resilience centers
in smart cities.

2.2 Organisational resilience: concept and connotations

Organizational resilience is the capability of an organization to anticipate and assess potential threats,
manage crises, maintain, as far as possible, its recovery capabilities for mission-critical services, and
reconstitute essential services in the event they are disrupted (Boin & van Eeten, 2013). The notion has
several dimensions:

- Structural flexibility refers to the Ability of a structure to adapt to changes and the internal power
distribution within an organization.

- Operational readiness describes an organization’s readiness to execute emergency procedures and make
informed decisions in times of crisis.

- Digital agility: The extent to which an organization can leverage digital tools to drive improvement in
processes.

Cultural and cognitive resilience: the extent to which employees are aware of and prepared within the
organization

- Zation's culture: Psychological resilience. Psychological resilience is a concept that is often overlooked;
it refers to an employee's Ability to recover from sudden changes and shocks.

Taken together, these two dimensions are the cornerstone of constructing organizations that are resistant to
complex shocks, and they provide the foundation on which resilience centers function.

2.3 Smart Cities as Resilience Ecosystems

A smart city utilizes wired and wireless information and communication technologies (ICT) to enhance the
quality of life, improve the effectiveness of economic activities, and support public sector reforms in
managing urban services (Nam & Pardo, 2011). This is the perfect setting for resilience centers, which
include digital tools like:

- Connected Infrastructure.
- Al-powered early warning systems.
- Government data exchange platforms.

- Simulation/model-based crisis prediction).
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They offer critical functionality that allows resilience centers to move from a reactive approach to a
proactive process for managing crises. These capacities enable cities to sense and respond to crises quickly,
facilitating the Ability of resilience centers to aggregate, interpret, and disseminate data, making them a
cornerstone of the institutional resilience ecosystem.

2.4 ed} Resilience Centres: The emergence of resilience centers had some of the following stems and
functions

The 100 Resilient Cities initiative of the Rockefeller Foundation has solidified this trend since it began in
2013, with its support for cities globally to enhance their resilience to climate, social, economic, and
technological stress (100 Resilient Cities, 2019).

Several key characteristics emerge from the literature, indicating that these centers play a crucial role in the
crisis management system. Assembly Version: 0.11 — May 2004, 7 of 28 — The Netherlands, multiplayer
transport 123 456 789. In the text, they are crucial.

- Institutionalization: They are often part of enterprise agencies or are associated with municipalities, both
of which mean that they have the power to organize and direct the work of other sectors.

- Interdisciplinary, integrative work: environment, urban planning, security, health, and infrastructure,
leading to more comprehensive decisions.

- Evidence-based decision-making: Big data support enables decisions to be made based on quantitative
data and comprehensive analysis of real-time and historical data.

Several functionalities of resilience centers position them as key actors in the promotion of urban resilience:
Inspection and analysis: By monitoring environmental, economic, and social signs and flagging new threats.

Decision guidance: Report near-real-time decision-making analytical reports to decision-makers, supported
by simulation models and timely data.

Scenario design is the process of simulating and stress-testing adaptation models virtually for real-life
crises.

Coordinated action by institutions is essential to ensure the alignment of local and federal actors.

Outreach may include public education, planning drills, and conducting field exercises to enhance the
community's preparedness and resilience.

This is a compelling example of the paradigm shift brought about by resilience centers in addressing
complex emergencies and disasters, which intertwines technology development and participatory
governance, enabling cities to contain and recover from disasters more quickly and effectively (Sharifi &
Yamagata, 2018).

2.5 Risk Reduction: Conceptual and International Framework Conceptually, the issues of disaster
risk reduction are not new to development fields.

DRR is a primary conceptual framework for urban resilience work. This concept has evolved into a global
practice mainstreamed in longer-term development policies worldwide, especially since the approval of the
Sendai Framework for Disaster Risk Reduction 2015-2030 by the United Nations (UNDRR, 2015), which
represents the most significant post-2015 international reference related to this issue (UNDRR, 2015).

The approach is centered on four interrelated strategic priorities that underpin efforts to strengthen the
capacities of communities and countries to reduce the impact of disasters:

Comprehension of risk in all its dimensions: Environmental, societal, economic, and technological.
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Reinforce institutional capacity. Ensure governance in the management of risks in all their forms through
the elaboration of national and local harmonizing policies and the clarification of roles.

Investment in resilience-building: Allocating enough resources to sustainable infrastructure, early warning
systems, and community awareness.

PROMOTE EFFECTIVE PREPAREDNESS AND TIMELY RESPONSE Protect people and save lives by
Developing tested contingency plans, training personnel, and activating communities.

In this landscape, resilience hubs are a critical operational tool that allows governments to meet these
priorities in the field. They contribute to translating DRR concepts into organizational processes:

- Regular risk analysis and assessment.
- Providing a unified database that can be used to make preventive decisions.
- Coordinate between governmental and non-governmental organizations.

- Incorporating risk reduction measures into urban development plans and programs so that risks are
effectively reduced and managed.

Located at the convergence of environmental, technical, and administrative policies, resilience centers
represent key locations for global and place-based strategies to realize safer and more resilient cities. The
Integration of these centers into local institutional systems is crucial for implementing the Sendai
Framework's vision and achieving sustainable urban development.

2.6 Climate Adaptation: Theoretical tenets and institutional intersections

Climate Adaptation is the term that characterizes everything we do (or do not do) to limit the harm from
climate change or to benefit from changes we find favorable. Adaptation ranges from local efforts to manage
the built environment (e.g., resilient infrastructure, urban land-use changes, resource efficiency, and
governance) to broader systems and industrial policy strategies, as well as societal planning and decision-
making (IPCC, 2022).

Further, at the practical level, adaptation initiatives to a changing climate tend to encompass similar (and
often interrelated) dimensions, namely:

- Introducing more disaster-resistant infrastructure, such as better drainage networks and buildings that can
handle flooding and high temperatures.

- Land-use planning (especially in coastal and high-risk areas) also serves to reduce exposure to hazards
and risks.

- Containers for water resources, working in efficient usage policy, recycling, and desalination.
- Transition to clean and renewable energy as a double instrument for adaptation and mitigation.

- Engage local communities in the design and execution of projects to guarantee that they are socially and
culturally acceptable.

Resilience centers are instrumental in support supporting climate adaptation, given their Ability to provide
predictive data and analysis, as well as cross-sector collaborative opportunities and alignment between
adaptation plans and urban strategies.

For instance, such centers offer digital tools for climate risk indicator analysis, performance indicators for
monitoring the evolution of adaptation programs, and participation in mainstream initiatives, as well as the
alignment of local plans with national and global developments in the domain. In doing so, resilience hubs
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transition from being reactionary to an organizing and strategic force that enhances long-term sustainability
in development and mitigates the effects of future disasters on communities.

2.7 Integration of variables: A theoretical model of Explanation

The review of the literature indicates that a theoretical model capable of explaining, or at least theorizing,
each of these three notions shares the same background structure of the system that depicts them.

This article argues for an explanatory model that draws upon a complementary relationship that situates the
'resilience center' as the (re)solution point of intersection of these variables.

In such a model, resilience hubs are the operational hub that links:

- Organizational resilience refers to the organizational structure that determines the proportionality of
shocks, the city's Ability to respond, and the speed at which it can restore its critical functions.

- Smart cities are defined by their technological and digital foundations, which offer access to real-time
data that enables predictive decision-making and the utilization of artificial intelligence.

Reducing risk is a primary objective that seeks to prevent human and resource losses due to natural and
artificial disasters by identifying risks and adopting policies to mitigate them.

- It is a long-term strategic goal: Climate adaptation is a long-term strategic goal aimed at ensuring the
delivery of services and urban growth even amid rapid environmental changes.

It is assumed in the model that the actual performance of resilience centers and the type of application of
these dimensions in urban planning and administrative instruments influence the final grading of urban
readiness and institutional resilience in each city.

The researchers speculate that three factors underlie the Ability of these centers to integrate these functions:

Institutional support: By giving legal and financial strength to the Centre and placing it close to the decision-
makers.

Legal support: By clear laws that force the participants to collaborate and provide data.
Digital transformation: making it possible to enable innovative tools and big data analysis for plans.

This theoretical framework provides a basis for examining how the response system can be turned from a
reactive, after-the-fact system to one that is proactive, future-oriented, evidence-based, and institutionally
embedded, and therefore, can better serve to help cities cope with the complex and multidimensional
challenge within the context of climate change and acceleration of urban growth.

Chapter Three: A Case Study of Dubai Resilience Centre. The following is a case study examining
how Dubai’s resilience will be tested based on its Ability to withstand any shock or significant
perturbation.

3.1 Strategic Background and Context

In recent years, Dubai has actively pursued a strategic direction to tackle the impact of climate and
environmental risks in its relentless quest to become a city of the future, brimming with ideas and
innovation, and be future-ready.

The Dubai Resilience Centre was established as an innovative institutional mechanism to enhance the city's
Ability to respond to multiple risks by integrating governance reform, big data, and urban planning.

The concept for the Centre was introduced in the UAE National Climate Change Strategy 2017-2050, with
a primary objective of enhancing environmental security and climate preparedness at the national level and
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integrating sustainability principles across all sectors (Ministry of Climate Change and Environment, 2017).
The Centre is a key component of the Dubai Urban Plan 2040, which also seeks to develop an urban
resilience system that improves the resiliency of critical services and the stability of resident communities.

At the regional level, survival is also being cast as strategic rather than administrative because of
implications of increasing and sustained high temperatures, repetitive sandstorms, limited water resources,
and the advancing impact of sea level rise, increasingly within and around densely crowded low-lying
urbanized coastal settings such as Dubai (IPCC, 2022).

In this regard, the DRC is a sophisticated applied model that demonstrates the interfacial Integration of
corporate governance tools and innovative solutions, facilitating the efficient alignment of environmental
policies with emergency plans and digital transformation programs. This further solidifies Dubai's position
as a leader in setting the pace for the rollout of the risk-responsive smart city concept.

3.2 The Institutional Structure and Terms of Reference

The Dubai Resilience Centre (DRC) is part of the wider multidisciplinary Resilience Ecosystem of Dubai,
making it a critical actor in coordinating crisis and risk management at the Emirate level across government,
semi-government, and private sectors through its interconnectivity.

The Centre is established as a forward unit within the Dubai Police organization, according to an
administrative decision that grants it flexible powers, including planning, coordination, monitoring, and
follow-up, as well as access to databases and operational plans concerning resilience and climate adaptation
(Dubai Resilience Centre, 2023).

The Center is administratively affiliated with the Dubai Police General Headquarters and operates in full
coordination with its various strategic partners, local and federal, which include:

- UNDHA/National Crisis and Emergency Management Authority
- Dubai Municipality

- Roads and Transport Authority

- Dubai Environment Agency

- Dubai Statistics Centre

- Dubai Smart Centre

Terms of reference for the Resilience Centre have been established to ensure precise and efficient
responsibility:

Track environmental and climate risks with the help of early warning systems and geospatial data.
Assess risks and predict adverse events impacting societal, economic, and environmental security.

Coordinate the policies and plans of relevant authorities to avoid duplication and facilitate institutional
Integration.

Develop plans for emergency response and recovery to maintain continuity of essential services in the event
of a disaster.

Sponsoring R&D and science-based activities with the University and science-focused centers to create
innovative solutions.

Evaluate the power availability that exists on the infrastructure and recommend upgrades to make it less
susceptible to future disasters.
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Increasing awareness among the community and medical staff through awareness programs, training
sessions, and regular fieldwork.

The Colonel, Dr. Khabir Hamdan Al Ghassieh, appointed to lead the Center, has experience and
specialization in both emergency management and institutional innovation, which lends a practical
dimension to the Center's performance in decision-making processes, thereby enhancing coordination with
various donors. Parties locally and internationally.

3.3 Tools and techniques used

The Centre is powered by a state-of-the-art digital toolkit consistent with Dubai's drive to be a smart city
with government-wide digital governance. La tecnologia ¢ uno dei punti di forza del Centro rispetto ai
modelli tradizionali di risk management, che gli permettono di monitorare, analizzare e pianificare in real
time e in modo proattivo.

(First, Big Data and Al Analytics Platform)

The platform is based on a unified big data analytics platform with artificial intelligence, allowing the
Centre to track environmental and social indicators on an ongoing basis. These data include:

- Temperatures, air quality, and pollution levels.
- Potential geological changes.
- Anticipating natural disasters by studying historical patterns.

Cross-source data is obtained from a wide range, including city-scale sensors, surveillance cameras, Internet
of Things (IoT) platforms, and hands-on real-time reports on the ground, forming a flexible and regularly
updated data structure.

Secondly, Geographic Information Systems (GIS)

They include using GIS to map the hotspots of climate change, extreme events, and high-risk or vulnerable
areas within the Emirate, with an emphasis on tracking climate fragility and infrastructure vulnerability.
These maps are employed to facilitate resource allocation decisions and to direct preventive efforts and
urban planning.

III Early Warning and Predictive Response Systems

The Centre has put in place a multi-source early warning system that allows stakeholders to receive, in a
matter of minutes, dissemination of alerts on signs of danger, including:

- Sandstorms.
- Flash floods.
Significant interferences with essential services.

This system enables rapid response reactions that can be implemented immediately by the organization,
thereby enhancing organizational response effectiveness and reducing response time.

IV: Virtual simulation and innovative training devices

The Centre frequently conducts simulation exercises based on a virtual reality environment to challenge
plans and evaluate the decisions of institutions in various situations. These computational models portray
the interplay of population, infrastructure, and institutions and aim to:

- Weighing the readiness of teams.

611



Prof. Ehab Elhegawy

- Monitoring vulnerabilities.
- Enhance the effectiveness of proactive scenarios.
V: IORAS: Intelligent Organizational Readiness Assessment System

The Centre has developed a unique digital tool to assess the preparedness of government and semi-
government entities by cutting-edge domestic and international standards. This system permits the
evaluation of:

- Organizational flexibility.
- Get ready.
- Ability to recover.

This enables further enhancement of internal policies and procedures in support of the strategic direction at
the Emirate level.

3.4 Alignment of DRC with the National Climate Adaptation Strategy

The Dubai Resilience Centre (DRC) formed part of an overarching vision aligned with the UAE's federal
approach to responding to climate change. This vision is reflected in the National Climate Change Strategy
2017-2050, which includes ambitious goals for climate adaptation in the UAE while addressing protecting
lives and property, enhancing the resiliency of critical infrastructure, enabling participatory governance,
and preparing for the foreseeable climate threats (Ministry of Climate Change and Environment, 2017).

Alignment and complementarity with the Dubai Resilience Centre. The alignment between the Dubai
Resilience Centre's mandate and the objectives of this strategy is evident in several ways.

First: Multi-Level Adaptive Governance

An integrated governance approach is also the basis of the National Strategy, where the coordination
between the federal and local levels becomes operational. The Dubai Resilience Centre embodies this
approach through effective institutions, including federal agencies such as the National Emergency, Crisis,
and Disaster Management Authority, as well as Dubai-based authorities, to ensure that policies are aligned
and efforts are combined to address the challenges of climate change.

Secondly, applying cutting-edge to adaptation.

The National Plan acknowledges the significance of investments in Al and GIS while constructing adaptive
capacities. This vision, the Centre has transferred into practice by:

- Early warning systems.

- Environmental analysis predictive platforms.

- Virtualization.

This enhances the accuracy of the responses and enables informed decisions based on data.
III: Data-driven urban resilience

The approach aims to underpin climate decisions with accurate information. The Dubai Resilience Centre
— where it is located, what it does. If successful, urban development plans will become data-driven, and
proactive interventions will shift to preventive measures, marking a significant shift in the balance between
efforts and results (Dubai Urban Planning Department, 2022).
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I'V: Building Organizational and Community Resilience Culture

The National Plan understands that resilience requires active community engagement and participatory
organizational culture, and the Centre operationalizes this through:

- Organizing training workshops.

- Implementing periodic awareness-raising campaigns.

- IntegrationIntegration of resilience principles into an organization's internal policies.
Fifth: Being proactive against the future landscape.

The national strategy emphasizes the importance of “proactive preparedness” in addressing unexpected
situations. In response to this, the Centre based its approach on a series of crisis scenarios to enhance the
resilience of key systems and services, preparing for potential climate shocks to accelerate the city's
recovery and adaptation.

The Dubai Resilience Centre is an advanced local implementation of the objectives of the (NS2021), which
localizes federal megatrends and the specialized nature of local governance tools to use both digital and
institutional tools for enabling holistic and system-wide urban readiness by participating in making Dubai
and other (UAE) cities resilient towards climate change.

3.5 The received results, challenges, and ongoing efforts accomplished.

The Dubai Resilience Centre (DRC) was also quick to achieve several milestones upon its inception and
has contributed to positioning the Emirate as a pioneer in mitigating and reducing climate change risks. The
Centre also has several open challenges that contribute to meeting its strategic goals.

This section is made through two principal axes: Achievement and Challenges.
First: Key Results Achieved
Create an urban risk database central to the city

The Center has developed an integrated collection of data related to environmental risks, infrastructure, and
population distribution that helps inform decision-makers on the best urban planning and prevention
interventions.

Improving organizational agility

The response time to emergencies can be reduced, and coordination between governmental institutions
during crises can be improved by linking stakeholders to integrated digital early warning and response
systems.

Conducting practical simulation exercises using various scenarios

It was undertaken in collaboration with government and semi-government institutions to assess the efficacy
of existing plans, identify gaps, and develop more comprehensive institutional systems to address the
challenges faced during emergencies.

Advancement of a philosophy of organizational resiliency

Over 2,000 staff members were trained under programs and dedicated workshops, which were run during
the first two years of our establishment, helping to establish a ready and flexible culture in government
establishments.

Building research and technology partnerships
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The Centre has formed partnerships with local and international universities and research organizations to
develop pioneering tools for foresight and analysis, enabling Dubai to address future risk scenarios
systematically and sustainably.

Secondly, Current Challenges
Institutional challenges

» Legal Powerlessness: Although the significance of the Centre's role is high, its lack of adequate legal
powers hampers the adoption and implementation of its plans and recommendations in certain
uncooperative entities.

- Shortage of specific skills: The GECAE report highlighted a significant deficit in the skills required to
meet the Technical CC work mandated by the Centre, including data analysis, climate science, and risk
planning.

Technical and Integration Challenges

Weak information systems integration: Some entities are unable to integrate their digital systems with the
Centre’s platform, hindering the real-time data flow required for early warning and dynamic planning.

- Absence of an "Organizational Resilience" indicator, which can be applied at the Emirate level. The Centre
does not have an established assessment tool that can be applied at the Emirate level to quantify
achievements in resilience.

Societal and Cultural Challenges

Limited community participation: In specific geographies with substantial risk perception, especially in
labor quarters or factories where we work, there has been a limited interface with the Centre’s programming,
thus limiting the Centre’s role in mainstreaming a culture of resilience.

Query: Some leaders do not understand the difference between disaster management and resilience
building. This was the confusion that may influence the uptake of programs with a prevention orientation
rather than intervention.

Strategic Challenges

- Absence of a national framework for resilience centers: A federal framework is necessary to oversee the
work of local resilience centers, harmonize their cooperation, and ensure consistency with the federal vision
for addressing climate change and future risks.

In sum, these results indicate that DRC can be considered an advanced institutional experience in the region;
at the same time, its sustainability and success in achieving its objectives in the long term will depend on
its Ability to face challenges (institutional, technical, and cultural).

The success of the Dubai Police General Headquarters—Resilience Centre, which we explore in this paper,
led to Dubai's Ruler issuing Law No. 48 of 2024, declaring the establishment of the Dubai Resilience Centre
under the mandate of the Government of Dubai and, therefore should have higher authorities, functions,
and responsibilities.

This trend of leveraging resilience centers can be emulated in other Arab cities that need to climate-proof
their infrastructure and update their institutional setup to confront the crises.

Chapter Four: Comparative overview of international experience of resilience centers

4.1 Bootstrap
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Enhancing resilience in cities. As the threats of climate change intensify and more cities evolve into
complex urban areas, cities worldwide are establishing institutional resilience centers, thereby enhancing
their capacity to adapt to crises and mitigate the impact of disasters before they occur.

These centers differ in their organization, aims, and tools, but they all share a common objective: How can
we make our city more resilient in the face of an uncertain future?

This chapter examines the experiences of three cities that embody different trajectories in operationalizing
the notion of urban resilience: Lisbon (Portugal), Daegu (South Korea), and Harris (USA).

These cities were selected in consideration of their diverse climatic and social conditions, and the lessons
learned are applicable in various other contexts, particularly in Arab cities like Dubai.

These three cities were selected based on an Elicit Analytics report on Urban Resilience Centers (Elicit,
2024) and a review of the literature on urban programs sponsored by the UN and European sustainability
organizations (Sharifi, 2019; UNDER, 2019; Sharifi & Yamagata, 2018).

4.2 The Lisbon experience: Flexibility as a cover for urban planning

The Capital City of Portugal has considered incorporating urban resilience into its long-term development
plans after experiencing disastrous heat waves, forest fires, and flood risks over the past two decades.

The new administration has created the Office of Resilience and Climate Planning as a stand-alone, direct-
reporting agency while coordinating with the Offices of Urban Planning, Environment, and Emergency
Management.

The model's foundation rests on “participatory resilience,” an approach that brings the local community
into the process of diagnosing challenges and devising responses. This can be exemplified by the
implementation of open consultations, neighborhood committees, and participatory budgeting for resilience
(City of Lisbon, 2022).

The Centre has multiple built-in functions, most importantly:

- Include climate change measures in building and urbanization codes.
- Using GIS mapping to pinpoint areas of vulnerability to the climate.
- Use climate impact assessment approaches in all new projects.

Develop response strategies for catastrophic events, such as total drought, rising sea levels, or a disruption
in critical infrastructure.

The city won the 'Resilient Urban Leadership’' award in 2020 from the 100 Resilient Cities network,
recognizing its efforts in aligning urban policies with risk reduction and adaptation (100RC, 2020).

The UN mentions the Lisbon case as a satisfactory example of how environmental concerns can be
integrated with resilience in an innovative urban planning approach that does not require massive or
centralized structures (UNDRR, 2020).

4.3 The Diego Approach: A Multi-Risk Resilience System

The San Diego Urban Resilience Platform, San Diego, California (2016) took an inclusive approach to
addressing multiple hazards. This unit, which reports directly to the Environmental Planning Department,
comprises representatives from health, safety, infrastructure, and technology. The decision followed a
slight-to-troubleshooting response to a complex menu of challenges the city faces, from Wildfires to water
scarcity, coastal hurricanes, and cyber threats to its novel service systems.
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Diego has created an adaptable organization with three central business units:
Evaluation and Analysis Division: tracks sensitive environmental, social, and technological indicators.

Policy and Coordination: Responsible for ensuring that urban resilience plans are formulated and integrated
into strategic plans.

Outreach and Awareness Department: Carries out community outreach and awareness-raising initiatives, as
well as organizational training, with a focus on vulnerable population groups.

The system utilizes state-of-the-art technology, including artificial intelligence, to interpret climate data and
computational simulation models, thereby anticipating the impacts of complex hazard situations (City of
San Diego, 2021). The city has also established an index to determine whether organizations are “resilient”
according to 45 criteria that encompass everything from infrastructure preparedness to organizational
readiness and community engagement.

Such experience has been set as an example of a successful combination of technological innovation with
resilient governance by the World Bank and the Rockefeller Foundation (World Bank, 2022; Rockefeller
Foundation, 2021).

4.4 The Harris Experience: Embedding resilience into urban security planning

In Harris, Texas, a different approach to resilience has been taken. Rather than creating a conventional
resilience center, the concept of multidimensional resilience has been embedded at the core of their urban
security and integrated risk management strategy. This approach has evolved from several crises in the city,
including Hurricane Harvey in 2017, which highlighted significant gaps in how organizations prepared for
and communicated about disasters.

Harris launched a “Readiness and Resilience” unit within the Public Security Bureau, which serves as a
coordination hub to shift efforts in civil security and critical infrastructure from a reactive or purely
defensive approach to one that is built to address future challenges.

A holistic plan, identified as "Resilient Harris 2030," was developed that incorporated resilience across
seven main benchmarks, including transportation, energy, water, public health, and housing (Harris County
Office of Homeland Security, 2022).

Harris developed the community engagement data approach by building an open-source database to
continuously assess risks and update scenarios through a bottom-up contribution from citizens and NGOs,
thereby encouraging participatory community resilience. They also implemented training programs for
neighborhood leaders and community representatives to establish local support networks that can be self-
sustaining in times of crisis (Urban Institute, 2021).

While no single entity has been established as a center of resilience, the Harris experiment serves as a model
for implementing the concept of resilience in security policies, urban planning, and social development,
indicating an institutional shift toward understanding complex and difficult-to-predict risks (Béné, 2020).

4.5 Comparative Analysis

Comparative . . . .
mpara Dubai Lisbon Diego Harris
dimension
. . Extrem
Climate High heat, water Moderate Heat, eme Floods and severe
; . heat, dust
context scarcity Urban Flooding . storms
pollution
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4.6 Lessons and transferability of experience to the Dubai context

Considering the lessons learned from the international cases of resilience centers in Lisbon, Daegu, and
Harris, a series of strategic lessons generates insights that could help build up the Dubai model and increase
its resilience against future risks. Though diverse in institutions and location, these experiences share basic
principles that can be modified to the specifics of the context within the UAE:

Resilience is generated not only by an institutional framework but also through participatory governance.

The experience from Lisbon has demonstrated the contribution of local community and civil society
participation in developing resilience plans and measures, increasing neighborhood acceptance, and
enhancing the resilience of the response. In Dubai, this may mean empowering municipalities,
communities, and community initiatives as part of the framework of the Dubai Resilience Centre (da Silva
et al., 2019).

Integrating data and decisions enhances the speed and level of response.

Through the Integration of its digital platforms into sensors and early warning systems, San Diego was able
to operationalize climate risk response in near real-time. This is an existing trend in Dubai, but it should
develop inter-agency interconnection networks for a greater number of scenarios (City of San Diego, 2021).

In uncertain conditions, flexible thinking is often more effective than rigid planning.

The revelation in Harris’s experience is that resilience does not necessarily have to materialize in a stand-
alone body once the philosophy of resilience is ingrained in public policymaking. Dubai can leverage this
by increasing the coordination between the Resilience Centre and other organizations (e.g., the Roads
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Authority, Environment Authority, and Dubai Municipality)— so that a “crisis can be anticipated before it
happens” (Béné¢, 2020).

The Significance of Investing in Human Capital to Increase Readiness.

In all instances, the human element—training, exercise, and awareness—has been a key factor in
implementing resilience programs. Fifth, the Dubai Resilience Centre should expand its education and
training initiatives to reach a broader audience, including the majority of employees in both the public and
private sectors, as well as the wider society (Urban Institute, 2021).

A measure of resilience is necessary for tracking progress and development.

In Lisbon and Daegu, receiving regular feedback on the progress of resilience development was an
important component. Dubai Centre can establish its regional leadership by formulating a generic model
for 'urban institutional resilience' that considers both international best practices and context-specific
environmental attributes (OECD, 2014).

Conclusion:

Experience has shown that ‘reproducing’ is not necessary for success in building urban resilience, but
absorbing the principles is, and adapting them to the local context when the state is stronger, when you
reach out across different sectors rather than remaining behind high walls, when the toolset is more
elaborate, when the policy needs the toolset, and on top of that the policy does lock the societal and policy
level in a pro-active mood.

Conclusion

The purpose of this paper is to demonstrate how smart cities can strengthen their institutional resilience to
climate change and complex risks by replicating the new risk governance framework introduced for
resilience centers. The study takes as its starting point the conclusion that district crisis centers are not just
reporting stations where daily operational control is exercised but rather strategic instruments of cities to
meet and deal with crises, both in the short and long term.

From here, the research examined the conceptualization of resilience and identified the success factors for
embedding it in the foundations of smart cities. It then conducted a review of various international models
and experiences, ultimately focusing on the Dubai Resilience Centre as a pioneering example in the Arab
world. The findings revealed that community resilience is a collaborative effort that relies on effective
political leadership, legislative development, technological advancements, and conscious community
engagement.

The research also demonstrated that the effectiveness of resilience centers is not only measured by their
capacity to respond to crises but also by their Ability to generate an institutional and societal culture capable
of absorbing shocks, anticipating challenges, and tolerating a safe transition toward the future. In this
respect, the UAE experience — embodied in the Dubai Centre — is a strategic axis that could be developed
in other Arab urban contexts, given the specificity of the local context, and by capitalizing on the expertise
and experiences of international cities.

As such, this paper contributes to the ongoing scientific discussion on organizational resilience in the
context of smart cities, enabling further applied research to provide actionable indicators and practices that
will assist decision-makers in developing resilient cities within the context of uncertainty.

5.1 General Conclusions

This research demonstrates that resilience centers have emerged as an institutional model to mitigate risk
and address the challenges of climate change in smart cities. Based on both the theoretical framework and
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the international experiences, and by doing a case of resiliency -the Dubai Resilience Centre- the following
can be concluded:

Smart cities are increasingly turning to new forms of governance, such as the Dubai Resilience Centre
(DRC), that focus on predicting, preparing for, and adapting to climate change and associated changing risk
landscapes.

The Dubai Resilience Centre: An Arab replica in coping with climate risk. The study also showed that the
Centre operates within the federal environment, aligning and translating strategic frameworks into
operational enablers by utilizing advanced data and technology.

It is the combination of technology, governance, and community that is instrumental in constructing robust
resilience. The success of the Dubai Centre in developing preparedness plans can be attributed to the use of
strategic tools, such as Geographic Information Systems (GIS) and Artificial Intelligence (Al), as well as
training platforms, in addition to community and institutional partnerships.

However, some gaps need to be filled, the most important being the lack of standardization of resilience
indicators, low community participation in specific sectors, and the need for greater Integration between
local and federal institutional systems.

Lessons can be learned from global experiences: such experiences are transferable because their success
does not occur by trying to replicate them and their causes but by seeking to adapt their principles to the
local situation. Enter Dubai, adding Lisbon, Daegu, and Harris to its developmental vision.

5.2 Recommendations

Given the findings of the research and the interpretation of the comparing contexts, the following are
implications:

Establish an Emirati model for the Urban Structural Resilience Index. Uniform indicators for assessing
organizational readiness and risk resilience should be established at the Dubai level, in line with
international standards (e.g., the Sendai Framework and UNDRR).

Empowering the Dubai Resilience Centre decadally While we recommend that the Dubai Resilience
Centre's capacities expand and that its capabilities mature, we also suggest that the Centre be equipped
legislatively with legal tools to compel coordination and SGLOCALIZATION & SKENAFRICA planning
to ensure that its plans are effectively translated into action, to enforce the obligation of all
stakeholders="".$cmstext[sect] 2 2 01]." and to secure a greater expertise standing, power, and legal
enforcement of plans, accountability, and commitment among all parties.

The research suggests that the Dubai Centre platform receives data from environmental systems,
infrastructure, and vital services in real time, facilitating accurate and timely decision-making.

Introducao de um programa nacional de formacao para a resiliencia urbana, e da criagao de programas de
parceria com ses-estudios e centros de inovagao, que irao formar-se quadros nacionais capazes de fazer
uma gestao eficiente e efetiva das ressu-adas alteracdes climaticas e futuras crises.

The involvement of the local community in the design and implementation of adaptation plans suggests
that a participatory approach could provide an opportunity for neighborhood inhabitants, especially in
vulnerable neighborhoods, to voice their needs and engage in the preparation of the resilience plan at the
suburban level.

This research confirms that Dubai is an example where the achievements made can be applied to other cities
with similar environmental problems, although the instruments used should be adjusted according to the
local context's specificity and institutional capacity.
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Practical Scientific Research for Policymaking on Resilience Policy: Investing in Applied Science for
Resilience Policy. “We want to support cross-cutting research programs that would help the City of Paris
take immediate decisions for the good of its citizens.” How? By supporting multidisciplinary research, in
which climate scientists, urban managers, and Al technicians work together to create policy tools based on
evidence.

References

1.

10.

11.

12.

13.

14.

15.

620

Abu Dhabi Environment Agency. (2021). Abu Dhabi climate adaptation framework. Retrieved from
https://www.ead.gov.ae

City of Lisbon. (2022). Lisbon resilience strategy. Lisbon Municipality Publications.

Daegu Metropolitan Government. (2021). Urban climate resilience program report. Daegu Smart
Governance Division.

Supreme Council of Energy - Dubai. (2017). Dubai Clean Energy Strategy 2050.
https://www.dubaisce.gov.ae

Dubai Urban Planning Committee. (2023). Resilient Dubai: Strategic framework. Government of
Dubai.

Elicit Analytics. (2024). Resilience Centers in Smart Cities: A Comparative Global Report.
https://elicitanalytics.org/reports

Republic of Korea, The Ministry of Environment of Korea. (2020). National Smart Climate Adaptation
Strategy. https://me.go.kr

Harris County Resilience Office. (2022). Harris County, Texas, resilience plan. Retrieved from
https://www.harrisresilience.org

Nhaila, H. (2024). Supervised Machine Learning Approaches for Predicting Key Pollutants and for the
Sustainable Enhancement of Urban Air Quality: A Systematic Review. Sustainability, 16(3), 976.
United Arab Emirates Ministry of Climate Change and Environment. (2017). United Arab Emirates
National Climate Change Plan 2017-2050. Retrieved from https://www.moccae.gov.ae

Sharifi, A., & Yamagata, Y. (2018). Assessment of Urban Resilience: Understanding Multiple
Realities. In Y. Yamagata & A. Sharifi (Eds.)., Urban resilience (pp. 197-210). Springer.
https://doi.org/10.1007/978-3-319-75798-8 13

United Nations Office for Disaster Risk Reduction (UNDRR). (2019). GA Report on DRR. Retrieved
from https://www.undrr.org

United Nations Office for Disaster Risk Reduction. (2015). SDR 15-2030: Sendai Framework for
Disaster Risk Reduction 2015-2030. Retrieved from https://www.undrr.org/publication/sendai-
framework-disaster-risk-reduction-2015-2030

World Bank. (2020). Urban resilience: What does it mean in planning practice? World Bank
Publications.

World Economic Forum. (2023). Urban resilience in the age of climate change (Insight Report Series).
https://www.weforum.org



