(2

A

Journal of Research and Urban Planning

sectrods aned
(‘Z/,réan Wfannlnj

[ aaee
Summer2023. Vol 14. Issue 53 ; ;
ISSN (Print): 2228-5229 ISSN (Online): 2476-3845

https://jupm.marvdasht.iau.ir/

Research Paper

Spatial Analysis of the Extent of the Rail Network on the Use of Public
Transportation (Case Study of Tehran Metro)

Saeed Nayeb: Assistant Professor of Theoretical and Industrial Economy, Faculty of Economics and Accounting,
Islamic Azad University, Central Tehran Branch, Tehran, Iran

Mohammad Reza Eskandari Ata *: Graduated Ph.D. in Public Sector Economics, Faculty of Economics and
Administrative Sciences, University of Mazandaran, Babolsar, Iran

ARTICL EINFO

Abstract

Receilved:2020/11/09
Accepted:2021/09/26
PP: 137-150

Use your device to scan
and read the article
online

Keywords: Rail network,
Tehran's Metro,
Transportation, Spatial
Model.

Today, the development of metro lines as one of the urban transportation systems
is one of the major issues in metropolitan areas. Wasting time and energy,
increasing the cost of living, and increasing environmental pollution in urban life
are some of the consequences of ignoring the role of rail transportation. The
development of lines and the commissioning of new lines in the Tehran metro
network are among the requirements of this metropolis. In the present study,
using a spatial panel data model and a new model in the use of spatial weight
matrix, during 1397:12 - 1393:1 factors affecting the increase in the number of
passengers and the effects of overflow of intersection stations on Tehran metro
lines with the aim of investigating the extent of Tehran metro network in the use
of public transport are needed. After performing various tests, the spatial lag
model with random effects was confirmed. The results of estimating the SAR
model show that the correlation between the number of passengers through the
interchange stations channel is about 19% and if the number of interchange
stations per line increases, the number of passengers on other lines will increase
significantly. The direct and indirect effect of the number of stations on each line
shows that increasing the number of stations has a 2.6% effect on the number of
passengers on the lines, and this effect is also significant if crossing the
interchange stations channel. Due to the low price of energy in the country, the
price of oil has not had a significant effect on reducing or increasing the number
of passengers, but the direct and indirect effect of ticket prices, which is
considered as a possible rate ceiling in each period, is negative and significant.
The results of the present study show the need to pay attention to the effects of
overflow of interchange stations and the number of stations in the development
of Tehran metro lines.
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Extended Abstrac

Introduction

Development based on public transportation is known as one of the most appropriate types of
development that is formed around public transportation centers and stations such as buses and subway
stations. Metro, as one of the main infrastructures of the city, is an effective tool in organizing urban
development. The development of lines and the commissioning of new lines in the Tehran metro
network are among the requirements of this metropolis. In today's world, the expansion of the rail
network is of particular importance in order to increase the number of passengers and reduce the
consequences of urban traffic. In the present study, we seek to find an answer to the main question of
how the expansion of the Tehran metro network, especially through intersection stations, will affect the
use of public transportation.

Methodology

The statistical population of the study is Tehran Metro Network and the tested samples are lines one,
two, three and four. The dependent variable of the model is the number of passengers per line and the
independent variables are selected according to the research literature and data access, ticket price,
number of stations and gasoline price. The research period is the statistical information of the monthly
panel data of the mentioned lines during the years 1393 to 1397. In the present study, using the spatial
panel data model and using the intersection station channel in calculating the spatial weight matrix, the
factors affecting the increase in the number of passengers and the effects of overflow stations on Tehran
metro lines with the aim of investigating the extent of Tehran metro network. It has been evaluated in
the use of public transportation. Based on the test results, different states of spatial patterns such as
spatial Durbin and Lag models have been tested and estimated, but finally (SAR) models have been
used in experimental estimation.

Results and discussion

After the results of estimating the SAR model show that the correlation between the numbers of
passengers through the intersection station channel is about 19%. This means that for an increase of one
intersection station on each line, the average number of passengers on other lines will increase by 19%.
The explanatory power of the model is very high due to the coefficient of determination (R?) and about
78% of the changes of the dependent variable are explained by independent variables. Among the
control variables, the number of stations per line had the greatest impact on the number of line
passengers. The sensitivity of the number of passengers to the number of stations in a line is 2.62%.
The ticket price factor has had a negative and significant effect on the number of passengers, so that the
sensitivity of the number of passengers to the rate is about 0.5%. This means that for a one percent
increase in the ticket price, the number of passengers will decrease by 0.5 percent. According to the
results of the direct effect, increasing the number of stations will increase the number of passengers,
and according to the results of the indirect effect, increasing the number of passengers will increase the
number of passengers on other lines if the number of intersection stations on each line increases.

Conclusion

In this research, using an innovative model, the channel of intersection stations has been used in
calculating the weight matrix. According to the results of the research, the variables of number of
stations and ticket prices have the greatest effect on attracting passengers of subway lines, and among
them, the effect of intersection stations is significant. Therefore, in response to the main research
question; Attention to intersection stations is very important in the development of metro lines and is
one of the main factors in attracting passengers. The results also show that subsidies for energy carriers,
which incur high government revenue costs, do not play a decisive role, at least in rail transport. One
of the concerns of those in charge of developing metro lines is always how to be effective and the
number of stations. The need to pay attention to intersection stations that have high potential in
attracting passengers can be considered as one of the priorities of Tehran metro line development
strategy
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