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Figure 1: Geographical location of the Shiraz Khoshk river basin
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Table 1- Criteria used in locating the spatial distribution map of risk and resilience on the banks of the dry
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Figure 2: Research methodology
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Figure 3: Flowchart of risk research and assessment method
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Figure 5: Weighted maps of criteria in the spatial distribution of risk and resilience during the
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Figure 6: Final map of spatial distribution of risk and resilience during the occurrence of geomorphic
hazards in the Khoshk River Basin of Shiraz
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Abstract

Floods are one of the natural hazards that have caused the most human and financial losses all over the
world, including in Iran. Due to its multidimensional, spatial nature and complexity in analysis, optimal
flood response requires the use of effective disaster risk management strategies in urban spatial planning.
This study provides a comprehensive analysis of disaster risk management and spatial planning in Shiraz
with an emphasis on urban floods and highlights challenges, opportunities and strategies for increasing
resilience in urban environments. Accordingly, the main goal of this research, which is based on library
studies, is to prepare a flood risk map in Shiraz city and to identify the spatial distribution of resilience and
vulnerable areas in the face of flood risk. It is a descriptive-analytical research method using which the
required criteria and indicators are selected, and the results of the fuzzy method are measured as layers in
the Arc GIS software. Finally, according to the weight given to each of the layers and using the
hierarchical analysis process model, places with more compatibility with suitable and very suitable areas
have been selected. 14 parameters were used to prepare the flood risk map. In order to prepare information
layers, ArcGIS and ENVI software were used, and AHP method was used to weight the criteria and
determine the most important criteria. Finally, by applying the weights of each of the criteria, a risk map
was prepared and the results show that the north, west, southwest, and southeast regions of Shiraz Dry
River are among the areas with the lowest value in terms of flood risk and resilience in Dry River Basin.;
However, the southern, central, and part of the eastern regions are among low-risk regions with high
resilience potential in the geomorphic hazards of Shiraz dry river basin.

Key Words: Flood, risk management, spatial planning, resilience, Shiraz
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Introduction

Environmental hazards are one of the major problems that most of the big cities of the world are dealing
with and have been considered as a threat to human societies (Tahmasabi et al., 1403). Among natural
hazards, the three phenomena of earthquake, flood and landslide are among the most destructive events
and floods are among the costliest in the world (Faramarzi et al., 2019), which Kills thousands of people
every year, affecting agriculture, fisheries, housing and it damages infrastructure and affects economic and
social activities (Daneshparvar et al., 2022). The intensification of the upward trend of flood damage in the
past two decades has led to the long-standing wish of a definitive solution to the flood problem giving way
to the fact that it is not always possible to be successful in controlling floods, but one should try to reduce
its harmful consequences (Afsari and Shahsavari, 2021). Therefore, planning to reduce the effects of these
hazards plays a key role in urban crisis management (Nasr and Abdul Azimi, 2022). Iran is among the
countries vulnerable to natural hazards. Therefore, the identification of areas with risk potential is very
important and effective in the direction of proper crisis management. (Sasanpour et al., 2021).

The ecosystem of Iran and Fars province is naturally prone to floods due to the occurrence of heavy, short-
term rains and established broad-leaved species. In addition to the natural flood potential, with the
development of Shiraz city upstream of the city's watershed, the impervious surfaces will increase by 50 to
100% and as a result surface and concentrated runoff (flood) will increase. Therefore, the probability of
flooding will be higher than a few decades ago (Sufi, 2010) and the lack of attention to flood management
can threaten significant parts of the urban fabric (Rezaian et al., 2021). The goals mentioned in this article
are to identify the risk-based spatial planning solution with regard to the resilience of Shiraz city in facing
urban floods and the impact of this on reducing the potential impact of risk. The use of GIS analysis and
advanced modeling can help identify high-risk areas and provide appropriate strategies to reduce risks
(Salehi et al., 2013). The case study of Shiraz indicates gaps and shortcomings in disaster risk
management and spatial planning, including insufficient attention to disaster risk in urban planning. Based
on the findings, this paper proposes a set of recommendations and strategies and the adoption of
innovative technologies for disaster preparedness and response to promote disaster risk management and
spatial planning in Shiraz, which include improving warning systems, strengthening flood-resistant
infrastructure, and using It is one of the new technologies such as GIS for better risk analysis and
prediction.

Matherials and Methods

The current research is applied in terms of purpose and descriptive-analytical in terms of the nature of its
method. After collecting the examined criteria, according to their unit difference, all indicators were
standardized. In the next step, the obtained information was entered into the GIS software and an
information layer was formed for each sub-criterion, and then a digital map was prepared with Reclassify
functions for each sub-criteria. In order to value each sub-criteria and their role in risk management and
resilience, J Bessel, Linear, Gaussian fuzzy membership functions and IDW-Global Polynomial-Local
Polynomial-Simple Kriging-Ordinary Kriging methods have been used and by applying Each of these
functions was obtained on the maps of each sub-criterion, the fuzzy membership degree map for each sub-
criterion in the spatial management of risk and resilience. In the final step, the sub-criteria maps of each of
the dimensions were individually overlapped and the final spatial distribution map of risk and resilience
was obtained.

Results and discussion

Understanding geomorphological issues strongly depends on the researcher's perspective. Today's habit is
to consider what is seen as a whole and consider it as a system, while what is considered as a whole and a
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system is only a part of a complex system that has played a role in the evolution of the landform, and even
as a whole Being does not have a peripheral body. In this research, the studied area was looked at with a
systemic and holistic approach, and various systems such as climatology, hydrology, soil science, etc.
have been used to reach favorable conclusions. Because paying attention to one factor without considering
other factors is a big mistake made by most geographical researchers.

The importance of resilient urban systems is not hidden from anyone. But it should be seen what are the
characteristics of resilient cities and in fact, in order to systematically deal with the shocks and problems
inflicted on the cities, according to what characteristics can be resisted. Although there is no single and
well-known concept of urban resilience in the scientific literature, the construction of resilient cities must
have three important abilities: the ability to absorb various pressures and maintain a stable state, the ability
to self-organize, and the ability to adapt and learn. In the physical dimension of resilient urban design,
paying attention to the form in the presence of significant and safe spaces in the urban context, predicting
multi-purpose open spaces, and crisis planning and management based on spatial information and findings
increases resilience. In the dimension of space, the existence of features such as legibility in the
environment, sense of belonging and sense of place is also effective in promoting resilience. The analyzes
carried out show that the urban resilience in Shiraz is strongly influenced by the geographical location and
urban infrastructure. Central regions have higher resilience with better access to urban facilities and
infrastructure.

Conclusions

Most cities are places of high population density and man-made phenomena; For this reason, if there is no
preparation to deal with disasters, they suffer a lot of life and financial losses in the event of disasters.
Therefore, what is discussed today in the management of world cities is the resilience of cities, which is
very important because it can easily affect the life of a city. One of the dangers that threatens the city of
Shiraz is flood. In this regard, it is very important to identify the resilience of different areas. The zoning
results show that the zone with high risk and less resilience includes the parts that are mainly located in the
surrounding areas of the basin and have a very low slope, and with the smallest flooding or increase in
water volume due to precipitation in the upstream of the basin, it is flooded and incurs irreparable
damages. Meanwhile, in these areas, residential houses, roads and facilities are located near the river, and
with the rise of the river water, a lot of damage is caused to these areas. The results show that the central
areas of Shiraz have higher resilience than the peripheral areas. Areas with more compatibility with
suitable and very suitable areas have been selected as suitable places for risk management planning during
the occurrence of geomorphic hazards. Also, the results show that the eastern areas of the city have better
conditions than the western areas. It is suggested that risk management programs and spatial planning in
cities be improved and the use of new tools and advanced methods, such as Arc GIS and related software,
be promoted in order to provide a better and faster response to natural disasters in the future and possible
damages. to the minimum possible.
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