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ARTICLE INFO ABSTRACT

Article history: Floods as one of the natural hazards can cause much damage to cities and communities.
Received: 17 May 2023; Khorramabad city is also one of the cities exposed to this danger. Therefore, the current research
Accepted: 8 November aims to analyze the resilience scenarios of Khorramabad City against flood risk to provide solutions
2023 for the future. This research is practical and descriptive-analytical, and exploratory. The research

Available online 4 data collection is based on the Delphi technique. A sample size of 44 people was determined to

February 2024 identify the key drivers, a sample size of 10 people was determined to develop scenarios, and the
sampling method was a snowball. In this research, the key driver in the field of flood resilience of
Khorramabad city was extracted using Mic Mac software, the descriptors were analyzed using
Scenario Wizard, and the consistency value of flood resilience scenarios of Khorramabad city was
Keywords: determined. 10 key drivers and 36 possible situations were determined using the opinion of experts
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and the output of Mic Mac software for the future resilience of Khorramabad city against floods,
and the matrix questionnaire of mutual effects was designed and sent to the experts. The results of
the scenario wizard software showed that the key factors of institutions' performance,
communication capacity, governance, internet infrastructure, and construction boom in the scenarios
have the most adaptive value in the future resilience of Khorramabad city against floods.

1. Introduction reducing disasters, has gradually become the focus
of current research. The Sendai Framework for

Global climate change, primarily due to the Disaster Risk Reduction 2030, issued by the 2015

warming of the earth and rapid urbanization,
intensifies severe weather events. Statistics show
that floods are one of the most common,
widespread, and devastating natural disasters.
Urban floods caused by heavy rainfall have
developed from gradual accumulation to sudden
waves. Therefore, resilience against floods, which
is highly important in controlling urban floods and
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World Conference on Disaster Risk Reduction, and
the Beijing Urban Resilience Planning General
Plan published by China in 2018 both emphasize
improving resilience as a way to respond to
disasters, indicating that international attention has
been increasingly focused on urban resilience
against floods. Strengthening capacities that allow
affected communities to better prepare for, cope
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with, and recover from adverse effects is one way
to address the increasing risk of hazardous natural
events. In the literature of disaster management,
this strategy is currently referred to as resilience
building. When applied to communities, resilience
can be defined as "the ability of a community to
plan and prepare, absorb, adapt, and successfully
recover from actual or potential adverse events in a
timely and efficient manner, including rebuilding
and improving performance and essential
structures.” This is why resilience and adaptation
have become an important part of thinking tools for
development issues, from national and strategic
scales to local and neighborhood scales.
"Developing strategic scenarios is an adaptive
action that relates to what can be done in the face
of uncertainty".

In Iran, resilience research with a scenario
approach is still in its early stages. Most of the work
has been done based on limited quantitative
indicators and case studies, and less attention has
been paid to scenario planning. According to the
authors' knowledge, no effort has yet been made to
develop resilience scenarios for urban flooding in
Iranian cities. Khorramabad city is susceptible to
many risks due to its exposure to surface runoff
flowing from surrounding mountains,
waterlogging, river floods passing through the city
center, and the inherent characteristic of being
located in a unigue valley. Researchers predict that
weather-related events will increase in frequency
and intensity in the future due to climate change.
The consequences of these events, such as damage
to infrastructure and property, as well as personal
injury and fatalities, are likely to increase. In this
regard, the aim of this research is to develop
effective scenarios for the resilience of
Khorramabad city against flood hazards.

2. Methodology

The present study is practical and descriptive-
analytical and exploratory in terms of
methodology, which focuses on exploring the
resilience scenarios of Khorramabad city against
floods. To this end, after extracting the urban
resilience components from various sources and
expert opinions (Delphi) using the MicMac
software, the key drivers of urban resilience were
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identified, and the resilience scenarios of
Khorramabad city against floods were developed.
The statistical population of the research includes
all experts and specialists in Khorramabad city.
The sample size for identifying key drivers was
determined to be 44 people, and for scenario
development, it was determined to be 10 people,
and the snowball sampling method was used. In
this research, the key drivers in the resilience of
Khorramabad city against floods were developed
using the MicMac software, and the description of
nodes was examined using the Scenario Wizard
software. The compatibility value of resilience
scenarios for Khorramabad city against floods was
determined.

3. Results

36 possible scenarios were imagined for the 10 key
factors affecting the resilience of Khorramabad
city. From the combination of these 36 scenarios, a
total of 331,776 combined scenarios were
extracted, which represent all possible future
scenarios (possible, believable, probable, and
desirable) for the advancement of Khorramabad
city's resilience against flood hazards. The
presented scenarios are based on the Wizard of Oz
technique and consist of 5 highly compatible
scenarios, 802 weakly compatible scenarios, and
472 incompatible scenarios. Based on the results,
five scenarios have a higher probability of
occurring in Khorramabad city's future resilience
against floods. Among these five scenarios, the
first scenario is ideal and desirable (a proactive
scenario), the second scenario is relatively
desirable with some intermediate states, and the
third, fourth, and fifth scenarios indicate critical
and undesirable situations for Khorramabad city's
future resilience against floods.

4, Discussion

The MicMac software and cross-impact analysis
were used to extract the key factors affecting the
resilience of Khorramabad city against floods. The
outputs of the MicMac software (key drivers) were
used as inputs for the Scenario Wizard software to
develop resilience scenarios for Khorramabad city
against flood hazards. 37 factors were identified as
effective in the resilience of Khorramabad city, and
the MicMac software was used to extract the key
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drivers that affect the resilience of Khorramabad
city against floods.

Based on the analysis using the MicMac software,
out of 37 research variables, 25 variables were
placed in the northern half of the influence and
susceptibility diagram. Among these, 21 variables
had a positive impact, including independent
population, housing strength, accessibility and
evacuation potential, vulnerable infrastructure,
stability and sustainability of the population,

desirable governance, internet infrastructure,
institutional performance, institutional
independence, construction boom, institutional
framework, dilapidated texture, historical

buildings, residential ownership, potential for
school restoration, institutional relationships, and
access to temporary shelter.

Due to the aim of the present research, which is to
identify the most important determining and
influential factors in the resilience of Khorramabad
city against flood risk, risk variables were used as
the most relevant factors with high potential to
become key factors in the system. A total of 17 key
factors were identified, some of which were
merged into one or more factors due to their
thematic similarity. In total, 10 key factors were
determined, and various possible scenarios related
to these factors were identified, each with different
conditions for each factor. These scenarios cover a
range of different situations regarding the
resilience of Khorramabad city against flood risk.
The number of these scenarios was designed
between 3 to 4 probable situations based on the
conditions of each factor. In fact, these scenarios
are related to each factor as drivers and strategies
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for future resilience of Khorramabad city against
flood risk, which may occur. Finally, 36 probable
scenarios were considered for the future resilience
of Khorramabad city against flood risk, of which
27% are desirable, 27% are intermediate, and 44%
are critical and on the verge of crisis.

5. Conclusion

The results of this research indicate that
Khorramabad city needs to strengthen its capacities
and become more resilient against floods.
Resilience can be defined as "the ability of a
community to plan and prepare, absorb, adapt, and
successfully recover from actual or potential
adverse events in a timely and efficient manner,
including rebuilding and improving performance
and essential structures." In the face of uncertainty,
developing strategic scenarios is an adaptive action
that can be taken to improve resilience. By
selecting appropriate scenarios and implementing
resilient urban plans, Khorramabad city can
become a sustainable and resilient city. With
proper planning and coordination between
organizations and the community, this goal can be
achieved.
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