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Abstract

Introduction: Flooding in urban areas is increasing due to
population growth with improper land use planning and climate
change-induced increase in extreme rainfall events. Flood risks have
affected the largest proportion of the world's population (45%)
compared to other natural disasters and caused 5424 recorded
deaths between 2000 and 2017, and if our cities are to be resilient
and better able to deal with the consequences of floods. city to cope,
it is expected that they will adopt sustainable strategies to adapt to
the new climatic and socio-economic conditions. Accordingly, the
purpose of this research is to evaluate the resilience of Shiraz city
against floods in order to identify areas of low resilience and take the
necessary measures to increase it. Their resilience should be done.
Methods: The research method of this research is descriptive-
analytical and practical in terms of purpose. Based on the
background of the research and refinement of the variables based on
the conditions of the research area, four dimensions and 24 criteria
were determined, including demographic (8 variables), economic (3
variables), environmental (4 variables) and infrastructure (9
variables).

Findings: AHP method was used for weighting and access to critical
infrastructure for action and recovery has the highest weight with a
weight of 0.115, and infrastructure with a weight of 0.395 has the
highest weight. The estimated CR of the model is equal to 0.07, which
it shows the acceptable accuracy of the model. For zoning, the Vikor
model has been used, and based on the output of the model, 9.92%
of the area is in the zone with low resilience, where about 16.63% of
the population of Shiraz lives in this zone, and about 75.43% of the
area is in the zone with medium resilience. 74.56% of the population
lives in it, and the area with high resilience is 14.65%, where 8.81%
of the population of Shiraz lives.
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Resilience zoning of Shiraz city against floods using Vikor_AHP model

Extended Abstract

Introduction

Flood hazards affect the largest proportion
of the world's population (45 percent)
compared to other natural disasters, causing
5,424-recorded deaths between 2000 and
2017. About the danger to human life and
safety. Risk assessment tools that enable
decision-making under conditions with a
certain degree of uncertainty should ideally
support flood resilience management.
Geographic Information Systems (GIS) are
widely used to better understand and
manage risks in modern cities. The increase
in population and urban construction on the
one hand, and the waterways and rivers
around the city of Shiraz, which are often
seasonal, and the most important of which is
the dry river of Shiraz, flows through the
physical fabric of the city, which has caused
floods in the past years. Such as the years
1365, 1380 and the Farudin flood of 1398,
which killed 21 people and left many
economic losses. Based on this, the aim of
this research is to evaluate the resilience of
Shiraz city against floods in order to identify
low resilience areas and take the necessary
measures to increase their resilience.

Materials and Methods

The research method of this research is
descriptive-analytical and practical in terms
of purpose. Research stages include
documentary and library research, field and
space studies.

At first, the background of the research was
examined and as it was said, resilience has
many dimensions because it is used in
different fields, therefore, based on the
geographical conditions of the studied area,
the indicators extracted from the
background of the research were refined.
Finally, four Demographic dimension (8
variables), economic  dimension (3
variables), environmental dimension (4
variables) and infrastructure dimension (9
variables) were determined. Compare each
other.

After identifying the dimensions and criteria
as well as determining their weight using the
Vikor method, the layers have been stacked.
For this purpose, at first, the input matrix

should be normalized using the identified
criteria of the input matrix of the ready
model data, then the input matrix should be
normalized using the fuzzy linear decreasing
and increasing method, and then the weights
obtained through the AHP model. The
normalized maps are weighted, then
positive and negative ideal roles are
prepared, and by superimposing the positive
and negative ideal maps, the final resilience
map is prepared. In addition, the standard
deviation method was used to classify the
resilience map.

Findings

Identified indicators include access to
critical infrastructure for action and
recovery  (administrative-military, fire
station, health care centers), type of cement
and brick structure, vulnerable population,
per capita uses that can be used as shelters,
density of road network. width of roads),
literacy rate, disabled population, life of
buildings, proximity to roads, population
density, percentage of active population,
number of floors, employment rate,
ownership ratio, migration rate, proximity
to museums and libraries, slope, household
size, Sex ratio, proximity to religious centers,
occupation level ratio, dependent burden
and distance from parks and green spaces.
According to experts, the index of access to
critical infrastructure for action and
recovery has the highest weight with a
weight of 0.115, and the index of distance
from parks and green spaces with a weight
of 0.007 has the lowest weight. Then, the
determined indices were normalized to
resolve the scale difference and their range
reached zero to one, and the prepared
weights from AHP were applied. Finally, at
this stage, based on the values calculated in
the previous step, it determines the resilient
areas. According to the output of this
research, 9.92% of the area is in the area
with low resilience, and about 16.63% of the
population of Shiraz lives in this area. In
addition, about 75.43% of the area is in the
zone with medium resilience, where 74.56%
of the population lives, and the zone with
high resilience is 14.65%, where 8.81% of
the population of Shiraz lives.
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Discussion and Conclusion

Resilience is a holistic phenomenon and has
wide dimensions that are used in various
disciplines and fields of disaster
management and adaptation to climate
change and different fields. In this research,
an attempt has been made to increase the
understanding of the diverse and
multidimensional  concept of urban
resilience. This study mapped urban flood
resilience through the examination of
various indicators. A continuous
methodology for aggregation, weighting and
zoning of urban resilience is drawn. AHP
weighting method was successfully used to
systematically calculate and quantify the
relative importance of different components
of disaster resilience. The proposed method
can be repeated for other natural hazards by
selecting relevant indicators. According to
the opinion of the experts, the most
important factor in increasing resilience
against floods in Shiraz is the infrastructure
dimension, which is equal to 0.395, the social
dimension with a weight of 0.355 in the
second place, and the environmental index
with a rating of 0.161 in the third place. The
economic index is ranked fourth with a
weight of 0.086. Also, this research showed
that most of the historical fabric of Shiraz
city is located in the area with low resilience,
and this requires increasing resilience
through the adoption of different strategies
and measures for effective reduction. Flood
Risk and Adaptation to Climate Change
Perhaps these strategies are not particularly
complex, but they are necessary.
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