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The present study seeks to provide a comprehensive analysis of the changes in
the passengers of the city buses during the corona pandemic in Mashhad. The
study method is descriptive-analytical, the research variables include 21 variables
of social, economic characteristics and physical characteristics, and the study
scale includes 3600 bus stations in 1200 statistical areas of Mashhad. The time
period includes the data of the bus organization before the Corona outbreak
(winter 2019 to winter 2020) and after it (March 2020 to September 2021). The
techniques used include 1) classical statistical methods, such as "paired t",
"correlation”, and "regression”, as well as 2) spatial analysis methods, such as
"interpolation” and "Moran two-way spatial autocorrelation". The results indicate
a significant difference in the number of the passengers in Mashhad. In 16.5% of
the stations (602), the number of the passengers has increased significantly after
the Corona and in 83.5% stations, it has decreased. Also, an inverse relationship
was observed between the changes in the number of the station passengers with
the variables of higher education, the number of elderly, housing ownership,
average income, car ownership and female employees. Moreover, a direct
relationship was observed with religious minority, low level of education,

Keywords population below the poverty line, number of simple workers, number of male
Bus stations. Corona employees, rental ownership of housing, distance to the center of activity, access
pandemic, Mashhad, to medical centers, and distance from the informal settlement. The results
Spatial analysis showed that social variables in inclusion, and economic variables in severity were

most related to the changes in the number of the passengers after the corona.
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1. Introduction

COVID-19 has created great challenges for
transportation. Perhaps among the
various issues, the issue of transportation
is one of the topics most influenced by the
corona. Significant reductions in public
transportation use have been reported
during the COVID-19 epidemic. Studies in
this area show different dimensions of the
relationship between the corona and
transportation, such as increasing
transportation costs, reducing the number
of passengers, reducing the number of
modes of transport, financial turnover of
transport  companies, changes in
passenger behavior, hygiene of transport
environments, forecasting and simulation,
changes in land wuse and socio-
demographic  characteristics,  travel
behavior patterns, and changes in
transportation use. This study is
specifically dedicated to the public bus
transportation system in Mashhad. A city
with a population of 3 million and an area
of 300 square kilometers, the different
parts of which show significant differences
in terms of social, economic and physical
characteristics.

2. Research Methodology
According to the research question, the
study method was a combination of
descriptive and analytical methods. The
research variables included the number of
passengers arriving at public
transportation stations in the city of
Mashhad during the months before and
after the Corona outbreak, and 22
variables of social (including 8 variables),
economic (including 10 variables) and
physical (including 4 variables)
characteristics related to transportation.
The analysis scales were the bus
stations (3600 stations) and statistical

areas of Mashhad (1266 areas). The time
period included the data of the bus
organization before the Corona pandemic
(winter 2019 to winter 2020) and after it
(March 2020 to September 2021). The
techniques wused include 1) classical
statistical methods, such as "paired t",
"correlation", as well as "regression”, and 2)
spatial analysis methods, such as
"interpolation” and "Moran two-way
spatial autocorrelation”.

3. Research Findings

The results indicate a significant
difference in the changes in the number of
the passengers in Mashhad. In 16.5% of the
stations (602), the number of passengers
has increased significantly after the
corona pandemic and in 83.5%, this
number has decreased. Also, an inverse
relationship was observed between the
changes in the number of the station
passengers with the variables of higher
education, the number of elderly, housing
ownership, average income, car
ownership and female employees.
Moreover, a direct relationship was
observed with religious minority, low level
of education, population below the
poverty line, number of simple workers,
number of male employees, rental
ownership of housing, distance to the
center of activity, access to medical
centers, and distance from the informal
settlement. The results showed that social
variables in inclusion, and economic
variables in severity were most related to
the changes in the number of the
passengers after the corona.

4. Conclusion

This study aimed to show the spatial
changes in the volume of public
transportation passengers in Mashhad.
The results of using the spatial statistics
and classical statistics in the form of chart
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and map tables show a significant
difference in the volume and specific
ranges of public transport conditions
before and after the Corona. On the other
hand, significant spatial differences were
observed in some parts of Mashhad. The
findings also showed that among the local
factors, economic characteristics had the
most impact and social characteristics had
the highest inclusion in explaining the
passenger changes. The innovation of this
research was the subject and view of the
study, as well as its scope. So far, no spatial
analysis has been done on the changes in
the field of public transportation during
the Corona period in the city. This issue is
of particular importance due to the strong
dependence of a significant part of its
population on daily movements. This study
showed that the displacement patterns in
the target population follow the general
trend to some extent. In some cases, the
results show different results that are
important. Our findings can help bus
management to provide better services.
Also, the most important study limitation
that can be considered by other
researchers in the future studies is the
lack of access to data on the reason for the
trip, the length of the trip, and the travel
time before and after the corona.
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