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Abstract

Background: The rapid growth of global population and urbanization has resulted in disorder in
urban spaces, diminishing their effectiveness and exacerbating transportation issues. Furthermore, the
lack of foresight by urban managers in long-term planning has hindered sustainable urban
development. Consequently, policymakers and urban planners have been compelled to address these
challenges through appropriate measures and strategies. The Transit-Oriented Development (TOD)
approach has been presented as a viable solution to these disruptions. This approach aims to revitalize
surrounding land uses and improve the movement of goods and services by making adjustments in the
vicinity of public transportation systems. The metro station of Meydan Sa'at (Line 1) in the two-
municipality area of Tabriz City holds significant potential to evolve into a TOD center due to its
numerous challenges.

Objective: The research endeavored to foster sustainable development, cultivate a welcoming
environment, and restructure land use in accordance with TOD criteria.

Research Method: The methodology employed was descriptive-analytical with practical objectives
and the research was conducted through the preparation of a questionnaire, data extraction from GIS
software, and the use of the Analytic Hierarchy Process (AHP).
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Findings: Upon analyzing 4 primary criteria and 9 influential sub-criteria, the results underscored
the significance of options, such as enhancing economic efficiency, improving the public
transportation system's effectiveness, and increasing density with the selection priority scores of 0.25,
0.183, and 0.161, respectively.

Keywords: Transit-Oriented Development (TOD), Regeneration of Urban Land Use, Metro Station,
Meydan Sa'at, Line 1

Introduction

Contemporary urban transportation system design involves formulating comprehensive urban plans
to maximize the alignment between urban development policies and the need to reevaluate land use in
accordance with urban network characteristics. Coordinated and simultaneous planning for
transportation and other influential urban factors, such as land use and density, can reduce citizens'
time and cost in utilizing urban spaces to fulfill their needs. However, the lack of attention to this issue
and continuation of separate planning for individual elements hinder the achievement of an optimal
city shape and structure, particularly given the escalating population and traffic trends in cities. This
situation leads to increased costs for citizens to access different parts of the city and transforms traffic
problems into formidable challenges for city managers. Consequently, utilization and spatial
distribution of urban lands play a crucial role in optimizing urban space usage. In general, defining
land use encompasses various types of land use, density, land use per parcel, building height,
architectural appearance, and integration of commercial, residential, and healthcare facilities within
each neighborhood. In response to emerging urban issues, such as traffic congestion, air pollution, and
haphazard city expansion, Transit-Oriented Development (TOD) has been proposed as an advanced
perspective. Sustainable development, through the interconnectedness of transportation and urban
development within the framework of smart growth and new urbanism movements, emphasizes public
transportation to foster healthier societies and a more dynamic economy. By integrating transportation
planning and land use, this approach aims to curb the scattered expansion of physical development and
marginalization of cities.

Materials & Methods

In line with the research objectives, a descriptive-analytical research method based on document
analysis and library studies was employed with a practical orientation. Consequently, data collection
involved a synthesis of global experiences, the structure and principles of Transit-Oriented
Development (TOD), and the information extracted from GIS software to elucidate the research
theoretical foundations. Field observations were also conducted to gather the necessary data and
information within the study scope. The Analytical Hierarchy Process (AHP) technique and Expert
Choice software were utilized to analyze and evaluate the data derived from the completed field
reports. In this context, the criteria and sub-criteria for regenerating the land use of Meydan Sa'at
Station (Line 1) were selected based on an investigation of the study area and relevant fundamentals.
Subsequently, expert opinions were incorporated through the creation of questionnaires to facilitate
pairwise comparisons.
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Research Findings

Evaluation of the sub-criteria revealed that "increasing economic efficiency" held the highest
importance with a score of 0.232 in the economic criterion followed by "increasing the efficiency of
the public transportation system™ at 0.183 in the traffic criterion and "increasing density" at 0.161 in
the economic criterion. Consequently, revisions were made based on the priority of the criteria and
sub-criteria. Conversely, "increasing social interactions” scored 0.058 in the social criterion,
"expansion of green space" scored 0.044 in the environmental criterion, and "increasing the safety of
pedestrians” scored 0.064 in the traffic criterion indicated their relatively minor roles in achieving the
research goals. Additionally, "increasing public services" scored 0.095 in the economic criterion,
"expanding green space" scored 0.044 in the environmental criterion, "reducing biological pollution”
scored 0.077 in the environmental criterion, and "reducing parking" scored 0.086 in the traffic criteria
were identified as next in priority.

Discussion of Results & Conclusion

Successful development of Transit-Oriented Developments (TODs) hinges on the convergence of
numerous intricate factors, including social conditions, demographics, economic conditions, political
support, and promotion of alternative transportation among others. However, without a solid
foundation, these factors become inconsequential. Therefore, the researchers’ objective in this study,
based on the conducted research and theoretical concepts, was to assess the influential elements in
integrating the efficiency of public transportation systems and land use according to TOD criteria with
a focus on land use intensification within a city. To this end, analysis, evaluation, and prioritization of
the research criteria and sub-criteria were conducted by using the Analytical Hierarchy Process (AHP)
technique and Expert Choice software. The results obtained from the AHP technique indicated that the
"economic,” "social,” and "environmental" criteria held the weights of 0.48, 0.27, and 0.15,
respectively. Furthermore, the sub-criteria of "increasing economic efficiency," "enhancing
transportation system efficiency," and "general transportation” followed by "increasing density"
emerged as the most significant factors with the respective weights of 0.232, 0.183, and 0.161. These
findings aligned with the results of previous studies by Rafiyan et al. (2011), Saatian et al. (2010),
Faramarzi Asli et al. (2021), and Mirfatahi et al. (2021).
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Table 1: Transportation-oriented development policies
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Figure 2: Plan of accessing to meydansaat metro station
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Figure 3: Plan of accessing to meydansaat metro station
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Figure 4: Map of subway line
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Figure 5: Map of the study area with a radius of 600m from meydansaat metro station

\o ‘L;ijyi)l:&ao ch)L?J)L&QYO e@jﬁ»«ﬁ)t‘&hh\' 605}{)\:&@\\\* Q\J:AAJOM‘-;\R)]J ol o

b bagsesly 5 (a8 (o slaolls



vy oS o3l 5 Ol ad 5 Ll s L) S5 22 520 AN 53 (TOD) [ gome Jiis fom dnm 5 25 o 2

£4/Yv voae,  OES

O o=

0 stosl

[ s s st

O =~ s\

$.87 - ‘;H-.Jﬂ b glas

Y/ \Y/Y
£/807.

GIS J‘}';'st }‘ a.\.ﬁa‘fd’m‘ 6\.Aa.s|.: c.h) 03 ghoes 6\.&6:3‘)\5 Juisl Ao ys 1\ JS..:
Figure 6: Occupancy percentage of area users
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Figure 7: Percentage of subway use
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Figure 8: Percentage of reasons for using the subway
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Figure 9: Research method
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Figure 10: Analytical hierarchy process (AHP)
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Figure 11: Selected criteria
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Table 5: Rating scale for options
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Table 6: Matrix of pairwise comparisons

A B C D E F G H |

A | s Y § ¢ \ ¥ § Y

B v \ A | Y A \ Y \

C Ang Y \ \ Y ¥ ¥ Y |
D Yo | R ay 3 v xv 3 0 Yo
E Yo 0 00 LYY ) \ 0 xr Yo
F 0 ,0 ,0 ¥ | Y v Auy AR

G A | A v Y A | | ,0
H Yo 0 0 \ Y ¥ | | Yo

I 0 | \ ¢ § 0 Y ¢ |
g o ¥ 11,0 1,44 (ERas Y AN V0,0 VEAT 1,80

VEY S slaasly ;e



VERY Dla ((0) () prler o plodh cphs o Jlo L (531 yaal

YA

s o bie 31 SGa S ol s sl Y (Sl e O313pll (5 eaken s o T 5 s o oS

Lb el &S cl S pe pl 4 Sldas ol Dobrplal ol (55 Glatnslis la o Sl DDl 5l eslinal L
O st O1sldsl g gams 2 1) Ogten p2is o s 5t bons [y (55 Slatslie oy 5o D5 o 3lisl g sams
Al S0k s e L odd Jla b 5 ot zlie o Sl il o o3 4 45 Gt s Sle 3 S e S
Sl sk b Bl aad jole o 055 ke () o 2548 o0 My 03 dle 5 (5 Slaalie o ile S

el 0oz o3l QLS A 5V dsd 3 &S (OY o i) (b 5 SK) s o 0L |y e Sbe

795 A lis Jbo 5 s §le iV J g

Table 7: Normal matrix of pairwise comparisons
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Table 8: Calculation of compatibility matrix
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Table 10: Coefficients of the importance of criteria
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Table 11: Importance coefficients of criteria
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Table 12: Importance coefficients of sub-criteria
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Table 13: Strategies and suggestions based on the results
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Figure 12: Proposed map for re-creating uses around meydansaat metro station
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