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ABSTRACT

The growth of urbanization and increasing complexity have increased the importance of
the resilience of communication networks against crises. In these circumstances, smart
urban transportation using new technologies is considered as a key strategy for proactive
management and rapid response in emergency situations. In this regard, the aim of the
present study is to evaluate the role of smart urban transportation on the resilience of
communication networks in Kermanshah city. The present study is descriptive-analytical
in nature, in terms of its applied purpose, and in terms of its method, it is a combination
of library and survey methods and is based on a futures research approach. The research
area was Kermanshah city. The statistical population of this study is 50 urban
transportation, road and urban development experts and municipal experts. The Delphi
method and the cross-effects matrix (MicMac) were used to analyze the data. The
research findings indicated that among the 46 main influential factors on the role of
smart urban transportation in the resilience of communication networks, 27 variables
were identified as key and influential. These variables have the greatest influence and the
least susceptibility (influenceability) on the future development of the role of smart
urban transportation in the resilience of communication networks in Kermanshah city.
Furthermore, the results showed that environmental and pedestrian resilience factors,
such as covered sidewalks, are the main drivers (precursors) of the system and have the
greatest influential force. Conversely, smartization indicators, particularly smart parking,
are primarily susceptible (influenceable); therefore, future success depends on
prioritizing physical resilience infrastructure to create a suitable platform for the
implementation of smart technologies.
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Extended Abstract

Introduction

Today, cities are the driving force of the global economy and the main centers of population gathering, the
focus of vital activities. However, the rapid growth of urbanization in recent decades has created complex
challenges in urban management, especially in the transportation sector. The increase in population density and
the physical expansion of cities have led to problems such as heavy traffic, air pollution, energy waste and
reduced safety. This acute situation has made the improvement of transportation infrastructure a national
priority, as these networks are the main foundation for the growth and prosperity of societies at all local and
international levels. In response to these challenges and with the advent of the digital revolution, the concept of
intelligent transportation systems (ITS) has been proposed as a fundamental solution. By utilizing information
and communication technologies and real-time data management, these systems not only improve network
efficiency and safety, but also transform traditional transportation models into modern and efficient systems.
Since traffic and transportation are an integral part of modern cities and have a direct impact on environmental
and social sustainability, smartization has become an undeniable necessity to reduce negative consequences and
manage congestion in the 21st century. The ultimate goal of smartization goes beyond reducing traffic, namely
achieving “resilience” in communication networks. Resilience is defined as the ability of a system to absorb,
adapt, and quickly recover its performance in the face of shocks such as natural disasters, cyberattacks, or
major accidents. In fact, resilience and sustainability are two intertwined concepts; a system that can withstand
disruptions and quickly return to normal will ensure the long-term viability and sustainability of future cities,
avoiding costly delays.

Meanwhile, Kermanshah, as the economic hub of the west of the country with a population of nearly one
million, is in critical need of resilient communication infrastructure due to its earthquake-prone nature and
traffic challenges. Smartening networks in this city can be a key tool for dynamic resource management and
traffic flow optimization. The development of these infrastructures is not only a driving force for business
prosperity and improving the quality of life of citizens, but also prevents irreparable damage to the physical
structure and social norms of the city in the future. Finally, proper and forward-looking management in
Kermanshah requires accurate identification of key drivers that affect smartening and network resilience. The
present study aims to explain the status of smartening components in different areas of this city and measure
their impact on each other. The main focus is to look to the future and determine which factors will play the
greatest role in strengthening the resilience of Kermanshah's communication networks in order to chart a
sustainable path for urban development based on the real needs of the people.

Study Area
The study area is Kermanshah city, which, according to the 2016 population and housing census, has a
population of 946,651 people.

Material and Methods

This applied research was conducted with a descriptive-analytical approach and aimed to identify the key
drivers of smart transportation and resilience of communication networks in Kermanshah. After extracting 46
indicators from scientific sources and confirming their validity by 50 experts (selected using the snowball
method), data were collected through a cross-effects matrix questionnaire and paired scoring based on a range
of zero to three in order to determine the strategic variables and key drivers affecting the future of the city's
transportation system and resilience by analyzing the interactions.

Result and Discussion

The dynamic analysis of the intelligent transportation system and urban resilience of Kermanshah shows a
highly interconnected and unstable structure. The 73% filling index of the cross-effects matrix and the
distribution of variables around the diagonal axis in the scatterplot indicate that the system is in a complex
situation in which most variables play a “bimodal” role; that is, any change in them causes chain reactions in
the entire network. The 100% validity of the matrix in data rotations confirms the reliability of the 1548
identified relationships. An important point in this section is the dominance of relationships with medium and
strong intensity (1128 relationships), which indicates that the selected drivers affect the future of the city not in
isolation, but in a united front. The high density of lines in the direct relationship diagram (100% coverage) and
the concentration of the strongest links around physical indicators such as "design of bicycle paths" and
"covered sidewalks" prove that in the city of Kermanshah, resilient physical infrastructure continues to act as
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the main backbone and provide the necessary platform for implementing smart layers .In prioritizing key
drivers, the results of the MDI and MII matrix rankings reveal an important structural pattern: resilience
variables (R) often appear as “influential drivers” and smartization variables (T) mainly appear as “influential
factors.” Indicators such as “consideration of covered sidewalks” (ranked 1 in net impact) and “design of a
special cycling path” with the highest impact score are the driving engines of change in the system. In contrast,
technologies such as “smart parking” or “electronic payment” show the greatest dependence on the
sustainability of the entire system. This finding means that smartization in Kermanshah should not be viewed
solely as a technical tool, but rather its success depends on strengthening physical and human infrastructure. On
the other hand, the identification of 27 key factors in direct and indirect overlap outlines the city’s future-
oriented path; A path where “citizen education” and “smart public transportation management” as bimodal
variables have the greatest potential to become levers of resilience leap. Therefore, the desired strategy for
Kermanshah is a hybrid approach in which intelligent layers (such as artificial intelligence in traffic control) are
mounted on a modified physical base (such as low confinement and appropriate width of passages) to ensure
the network’s resilience against disruptions.

Conclusion

The research findings showed that out of 46 main factors affecting the role of smart urban transportation on the
resilience of communication networks, 27 variables were identified as key and influential. These variables have
the greatest and least impact on the future development of the role of smart urban transportation on the
resilience of communication networks in Kermanshah. The results also showed that environmental and
pedestrian resilience factors, such as covered sidewalks, are the main drivers of the system and have the
greatest impact. This is while smart indicators, especially smart parking lots, are mainly affected; therefore,
future success depends on prioritizing resilient physical infrastructure to create a suitable platform for the
deployment of smart technologies.

Key words: Smartization, urban transportation, resilience, futures studies, MicMac, Kermanshah city.
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