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Extended Abstract

_ Cities are composed of complex systems, and
Introduction disruption in any of these systems can destabilize
the entire urban environment. Due to the increasing
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unpredictability and rapid changes in today’s
world, cities must be able to proactively respond to
potential risks before crises occur. Urban planning
models have evolved over time, incorporating new
ideas to address the chaotic nature of cities.
Currently, there is a growing recognition of
uncertainty and complexity, leading to a new
paradigm that emphasizes identifying
vulnerabilities and setting thresholds to enhance
urban resilience.

With the rise of natural, technological, and human-
made threats including climate change, energy
crises, epidemics, and economic fluctuations urban
management  faces  increasingly = complex
challenges requiring flexible and adaptive models.
Resilient urban management goes beyond simply
recovering from crises; it also involves proactive
policies that build adaptive capacity and
institutional learning. Urban resilience is now
viewed as an integral part of broader development
and management strategies, demanding precise
measurement, targeted interventions, and practical
indicators across key dimensions such as
institutional-governance, economic, social,
environmental, and physical-spatial aspects.

Given the conceptual and practical complexity of
resilience, group decision-making methods like the
Delphi technique provide an effective way to reach
expert consensus on defining key resilience
indicators. Accordingly, this study aims to identify
and develop key urban resilience indicators across
five strategic dimensions using the Delphi method.
These indicators can serve as a foundation for
assessing, comparing, and enhancing resilience
capacity in urban management, especially in
development plans and policy-making.

Methodology

This study employed the Delphi method to identify
and extract key urban resilience indicators.
Originally developed by the RAND Corporation in
Santa Monica, the Delphi technique is recognized
as an advanced method for collecting and
analyzing group opinions, especially suited for
complex, emerging, and uncertain topics. It is
particularly effective in multidimensional issues
such as wurban resilience, as it allows the
aggregation and synthesis of diverse expert

viewpoints to reach group consensus. The primary
goal of the Delphi method is to answer questions
like "What could or should be?" by accurately
simulating emerging fields and complex
challenges. A key strength of this method is its
adaptability to various research contexts and its
ability to achieve consensus on intricate issues,
which is especially important in studies of urban
resilience and planning. In this research, the Delphi
method facilitated gathering and analyzing expert
perspectives across five strategic dimensions of
resilience: economic, social, institutional, physical,
and environmental. The process typically involves
multiple iterative rounds in which expert opinions
are repeatedly collected, analyzed, and refined
until consensus is reached. The Delphi process
generally follows four main stages:

- Initial Stage: An open-ended questionnaire
or semi-structured interviews are conducted
to collect preliminary data. This step
involves a literature review and expert
input to identify foundational concepts and
initial resilience indicators.

- Second Stage: A structured questionnaire
summarizing the initial feedback is sent to
experts for evaluation. Here, key points are
reviewed to identify areas of agreement and
disagreement, enabling researchers to
refine priorities and main indicators based
on expert consensus.

- Third Stage: The revised questionnaire,
incorporating feedback from the previous
round, is redistributed to experts. They are
asked to reconsider their opinions or justify
disagreements, aiming to achieve a more
comprehensive and precise consensus.

- Final Stage: The final list of resilience
indicators and dimensions is prepared and
shared with experts for a last review. This
step confirms group consensus and
finalizes the indicators, which can then
serve as a basis for urban policy and
planning decisions.

A distinguishing feature of the Delphi method is
that at each stage, previous responses and results
are shared with panel members, enabling them to
revise their opinions based on new information.
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This iterative feedback loop enhances the accuracy
and reliability of the final outcomes. Because of its
repetitive and reflective nature, the Delphi method
is highly suitable for identifying and validating
precise and credible indicators in complex fields
such as urban resilience. Overall, the Delphi
technique is a powerful tool for developing urban
resilience indicators within urban development
plans due to its ability to foster consensus among
experts and extract valid, detailed measures across
multiple resilience dimensions.

Results and Discussion

This study demonstrated that due to the significant
increase in natural hazards and climate change
over recent decades, cities face serious challenges
in reducing vulnerability and enhancing recovery
capacity. Therefore, developing urban resilience
indicators has become a key tool for evaluating and
improving urban development plans. Using the
Delphi technique and the input of 20 urban
planning experts, this research identified and
classified resilience indicators across five main
dimensions.

In the economic dimension, key indicators
included job diversity, sustainable employment
rates, diversified income, and management of
economic shock impacts, all focusing on
strengthening economic foundations and reducing
vulnerability to crises. The social dimension
emphasized enhancing social cohesion, increasing
community belonging, active citizen participation,
and support for vulnerable groups. These factors
play a vital role in social resilience and strengthen
collective capacity to face crises.

The institutional dimension highlighted factors
such as transparency, strong leadership, political
stability, and resource management during
emergencies, relating to institutions' ability to
coordinate, make effective decisions, and allocate
resources efficiently in crisis situations. In the
physical dimension, the quality of infrastructure,
appropriate urban design, compact and mixed
development, and rapid post-crisis reconstruction
were key criteria, directly influencing the reduction
of physical damage and the speed of recovery.

Finally, the environmental dimension focused on
protecting natural resources, effective pollution

management, use of renewable resources, and
innovation in environmental monitoring, all aiming
to maintain ecosystem sustainability and reduce
environmental impacts of crises. The findings
indicate that social participation, access to essential
services, and rapid reconstruction capability are
key criteria for improving urban resilience. These
results underscore the importance of addressing
economic, social, institutional, physical, and
environmental aspects in the development and
implementation of urban programs.

Conclusion

This study demonstrated that the developed
indicators provide a comprehensive framework for
assessing and enhancing urban resilience. This
framework helps identify strengths and weaknesses
in urban development plans and enables their
revision and improvement. To achieve sustainable
and resilient cities, prioritizing criteria such as
citizen participation, institutional transparency,
effective environmental resource management, and
rapid infrastructure recovery after crises is
essential. The indicators presented in this research
can serve as practical tools for evaluating urban
development plans. These tools not only improve
cities’ preparedness against disasters and various
stresses but also contribute to enhancing the
quality of life for residents.

Incorporating urban resilience into both macro and
local planning can reduce city vulnerabilities,
improve public services, and create safer, more
sustainable urban environments. Overall, the
findings highlight that developing urban resilience
requires collaboration and interaction among
government agencies, local communities, and the
private  sector. This cooperation, through
implementing comprehensive and sustainable
programs, increasing citizen participation, and
optimizing resource use, can strengthen urban
resilience. Applying the framework proposed in
this study can be an effective step toward
improving cities’ capacity to manage crises and
achieve sustainable development.
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