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ABSTRACT

By using new methods, it is possible to reduce the effects of natural
crises to a great extent and make societies resilient against them.
Therefore, the present study was conducted to explain the necessity of
using new methods in managing urban runoff to increase resilience in
Shiraz. The current research is applied in terms of purpose, and it is a
survey type using a questionnaire based on nature and descriptive
methods. The statistical population consists of experts and citizens of
Shiraz. The findings showed that according to the experts of Shiraz city,
among the natural factors, the precipitation factor with weight (0.29) has
the most influence and the slope direction factor with weight (0.13) has
the least effect, and concerning manufactured factors, land-use with a
weight of (0.25) has the most impact and worn-out texture factor with a
weight of (0.14) has the least impact on runoff and flooding. The analysis
of the resilience dimensions showed that in the social dimension, the
average of Shiraz city is above the optimal level (3.78) and in other
dimensions, the average is below the optimal level. According to the
output of multivariate regression, in terms of prioritization, social,
institutional, economic and physical indicators are ranked first to fourth
with beta coefficient values of 0.20, 0.14, 0.11 and 0.10, respectively.
The results of identification and selection of modern infrastructure
suitable for runoff management showed that in the index of landscapes
and public open spaces, flood storage method and its protection and in
the index of houses and private spaces, water purification and recycling
system compared to other methods were chosen by experts as suitable
methods for implementation in Shiraz city.
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Extended Abstract

Introduction

The ever-increasing growth of urbanization
and the rapid and unplanned physical
development of cities has caused an increase
in impervious levels, the speed and volume
of runoff in urban environments, which,
together with the non-compliance with the
principles of urban planning related to the
management of crises caused by natural
disasters such as floods, causes damages and
negative consequences. There have been
several at the level of cities in the last few
decades. This issue has turned into urban
floods during heavy rains, especially in the
cities of arid and semi-arid regions where the
rains occur in a short period of time and with
high intensity, which can be destructive and
destructive in many cases. In this context,
urban runoff studies are followed to plan to
control the quantity and quality of runoff and
estimate the resulting damages. So that how
to adopt, design and implement new
methods of runoff management has become
one of the main concerns of managers and
urban planners because one of the effective
measures in this field is the use of new and
effective methods of collecting atmospheric
precipitation. So that these methods increase
the stability and resilience of urban water
resources while collecting rainwater and
preventing runoff from flowing into the city.
Based on this, the current research was
conducted with the aim of explaining the
necessity of using new methods in the
management of runoff in Shiraz city with the
approach of increasing resilience against
floods.

Methodology

The area studied in the current research is
Shiraz city, one of the metropolises of Iran
and the center of Fars province. The research
is applied in terms of purpose and
descriptive in nature and survey type using a
questionnaire. In this way, in the document
section, data related to the theoretical topics
of the research, such as runoff, new
management methods, resilience and urban
flooding, etc., have been collected by
studying articles, books, statistics and
related documents, and in the field section of

the research, the questionnaire was exerted
to collect another part of the data. The
statistical population is in two sections
experts and citizens of Shiraz. In the expert
section, a sample size of 30 people was
selected using the purposeful sampling
method. The citizen section selected the
sample size randomly according to the
Cochran formula as 320 people. Finally, the
collected data were analyzed by statistical
tests in the SPSS and Expert Choice
software environment.

Results and discussion

The results of the research showed that
according to the experts of Shiraz city,
among the natural factors, the precipitation
factor with weight (0.29) has the most
influence, and the slope direction factor with
weight (0.13) has the least effect and relation
to manufactured factors; land-use with a
weight of (0.25) had the most impact and
worn texture factor with a weight of (0.14)
had the least impact on runoff and flooding.
Further, the analysis of the resilience
dimensions showed that Shiraz's average in
the social dimension is above the optimal
level (3.78). In other dimensions, the
average is below the optimal level. Also, the
results of Pearson's correlation show a
positive and significant correlation between
four resilience indicators in this city, and
according to the output of multivariable
regression, 73% of resilience changes are
explained by independent variables in terms
of prioritization; social, institutional,
economic and physical indicators are ranked
first to fourth with beta coefficient values of
0.20, 0.14, 0.11, and 0.10, respectively.
Finally, the results of the identification and
selection of modern infrastructure suitable
for the management of runoff in this city
showed that in the index of landscapes and
public open spaces, flood storage method
and its protection and in the index of houses
and private spaces, water purification and
recycling system compared to other methods
were chosen by experts as suitable methods
for implementation in Shiraz city.

Conclusion
One of the most important challenges for
water resources planners and managers is to



provide safe and suitable water for various
uses (drinking, agriculture and industry) in
different regions, especially arid and semi-
arid regions facing a water shortage crisis.
Therefore, due to the reduction of surface
and underground water resources, the use of
new management methods during rains and
floods has become one of the essential
options for water supply and improving the
resilience of communities in these areas. In
general, the constructions carried out in this
city are not suitable in many areas. This
factor is the cause of flooding and damage
during floods, so finding solutions to prevent
the recurrence of this natural and
unavoidable crisis is a critical and priority
issue for the city. and it should be considered
by those involved in the urban redesign as
soon as possible in order to improve
resilience with an engineering approach and
comprehensive management of surface
runoff. In this regard, the experience of the
countries and cities that used these new
methods of runoff management both show
the importance of this issue. It can be studied
and wused in terms of successfully
implemented examples. In this regard, and
according to the results of the study of the
modern infrastructures of suitable runoff
management in Shiraz city, it was found that
among the indicators of landscapes and
public open spaces, the component and
method of the flood storage plan and its
protection is a more suitable method than
other methods, both in terms of
implementation possibility and in terms of
acceptance among experts and specialists.
Therefore, this method can be used in
suitable areas and parts of the city and
around Shiraz using suitable materials
available in the region to control and manage
the runoff caused by torrential and heavy
rains. On the other hand, in the index of
houses and private spaces, among the
proposed methods and components, the
method of water purification and recycling
was highly preferred among the experts
because it is possible to purify and recycle
water on a small scale (such as homes,
factories, etc.) using various devices and
devices.
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