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Figure 1: Geographical location map of Saqgez city
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Table 1-Weighted value based on distance from fault lines
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Figure 2: Zoning based on fault lines
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Figure 3: Zoning of the city based on distance from the fault
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Figure 3: Theoretical framework and indicators
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Table 4- Status of each factor by scenario based on the four-dimensional spectrum of desirability to crisis
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Future research on the resilience of the city of Saqgez against the
earthquake crisis
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Abstract

The current research was conducted with the aim of providing a management model of earthquake risk
and crisis in Saqqgez city. Applied research and its method is descriptive-analytical; The required statistics
and information have been collected through library studies and remote sensing data. In order to
investigate the possibility of earthquake risk, the role of physical and horizontal development of the city
in increasing earthquake risk was analyzed. For this purpose, by using digital topographic and geological
maps and using geographic information system and historical and instrumental seismographic data, the
map of co-seismic curves and earthquake risk zoning were drawn. In order to collect data, different
perspectives of resilience were placed in accordance with rural-urban links and the most effective
indicators were selected by cross-effects analysis so that scenarios could be designed based on them. The
results of the research show that based on the tectonic size map and the study of the history of
earthquakes in the region, there is a possibility of high-magnitude earthquakes in Saqgez region, and also
the city hastened towards unstable heights and in the northern and western parts of the city in the
sanctuary of subsidiary faults. The second degree has been developed. "Plan of scenarios" shows an
inverse situation, that is, the prevailing of favorable scenarios over a crisis, which means that the
occurrence of most situations, not only does not limit the other situation, but mainly leads to its
strengthening and empowerment. The reason for this is that the indicators mentioned in the plan of
resilience scenarios based on rural-urban links are indicators that have a mutual effect, that is, they are
influenced by other indicators as well, and none of the indicators are dependent. In addition, the laws are
indicators that are capable of controlling the entire system, which should be taken into account in the
scenario plan. These two results once again reveal the importance of paying attention to regional planning
and avoiding the spatial separation of settlements.
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Introduction

A natural hazard is a natural phenomenon that occurs in the vicinity of human settlements and poses a
threat to people, structures, or economic assets and may lead to a crisis. Numerous studies have been
conducted on hazard resilience at home and abroad. Among these works are the research of Rousta et al.
on a study titled "Analysis of Physical Resilience to Earthquakes," Case Study: The Dilapidated Texture
of the Border City of Zahedan, and the article by Bagheri Maragheh et al. titled "Assessing the Resilience
of Shirvan City in the Face of Earthquakes,” etc. In fact, 70 percent of the country's regions are
seismically active, and the risk of earthquakes in the country's cities is very high. In Kurdistan Province,
the Young Zagros Fault runs west of it, and it is expected that the most important earthquakes in the
future will occur in connection with this fault zone. Marivan, Baneh, Kamyaran, Saqgez, and finally
Sanandaj are the most earthquake-prone cities in Kurdistan Province, in order. Based on the seismic
tectonic map and the study of earthquake history in the region, there is a possibility of high-magnitude
earthquakes in the Saqgez region.

Data and Method

This research is applied in terms of purpose and descriptive in nature. In this type of research, the
researcher seeks to obtain information with the help of which he can understand the subject of his
research well. The implementation of the present research consists of two parts. In the first part, the
current urban situation in the context of the earthquake in the city of Saggez was assessed, and in the
second part, an urban management model is presented with a futures research and scenario writing
approach. In this research, a variety of specific models and software have been used according to its
objectives. For drawing maps and zoning, Arc GIS software was used (for leveling and for weighting the
research indicators, the ANP model in the form of super decision software), for identifying key drivers,
the structural analysis method (interaction effects) in the form of MICMAC software. Finally, Scenario
Wizard software was used for scenario writing.

Results and Discussion

Based on the possible future situations facing the study area, a total of 46 different situations were
proposed for 13 factors affecting resilience based on rural-urban linkages and resilience, which include a
range of favorable to unfavorable conditions. By collecting data and processing them in Scenario Wizard,
the following scenarios were reported. Strong or probable scenarios: 9 scenarios; High-conformity
scenarios (believable scenarios): 40 scenarios; Weak scenarios (possible scenarios): 2048 scenarios. Data
analysis for different situations in the study area using Scenario Wizard software found that the
probability of occurrence of 40 scenarios is higher than other scenarios and assessed the probability of
occurrence of other scenarios as negligible or very negligible. An overview of the scenarios shows that
favorable trend and desirability conditions prevail over crisis and static conditions. 36 scenarios have
favorable conditions and only 4 scenarios have critical and static conditions, indicating a favorable and
progressive feature that, if utilized, can be expected to have a favorable future for the resilience of the
study area in the event of an earthquake. Of the total 520 situations prevailing on the scenario page, we
have 36 critical situations (6.92%), 16 static situations (3.07%), 108 situations with a favorable trend
(76.20%), and 360 completely favorable situations (desirability) (69.23%). Among the scenarios, the first
scenario with 100% desirability, the second, third, fifth and ninth scenarios with 92.3% desirability, the
fourth, sixth, seventh, tenth, eleventh, thirteenth, seventeenth and twenty-fifth scenarios with 84.61%
desirability, are the 13 scenarios that show desirability for the region. This means that if these scenarios
are fully realized, we can expect resilience to an earthquake. In contrast, scenarios 37, 38, 39, and 40
indicate a critical situation for the region, and if they occur, we will have a society vulnerable to
earthquakes. Based on these results, we classify highly compatible or plausible scenarios into three
groups: Group 1: favorable scenarios, Group 2: scenarios with favorable trends, and Group 3: critical
scenarios.
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Conclusion

In recent years, with the increase in urbanization and the resulting expansion of urban uses, the city of
Saqgez has been rapidly expanding, affected by the presence of obstacles in the low-risk southern parts of
the city, towards the foothills and high-risk northern areas. In this way, human settlements have been
established on the fault line, and over time, the degree of compaction and relative density have increased.
In the present study, the possible future states of the study area with ¥7 different states for ‘Y effective
factors, for reasonable and logical scenarios, indicated the dominance of favorable and desirable trend
states over crisis and static states. This indicates a favorable and progressive feature that, if utilized, can
draw a favorable future for the resilience of the study area against earthquakes. Paying attention to these
scenarios is important because the evaluation of the 46 existing situations for the 13 factors in question
shows that in the current situation, out of the total of 13 factors, 5 factors are in a critical situation, 4
factors are in a static situation, and 4 factors are in a situation with a favorable trend. By putting these
situations together, in the current situation, 9 factors are in a critical and static situation and only 4 factors
are in a situation with a favorable trend; Therefore, the need to plan for resilience makes it necessary to
pay attention to the issues that have shaped crisis scenarios.
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