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In big cities like Tehran, historical contexts are of special importance in
urban planning in addition to cultural value. This research aims to identify
and rank the options for the development of cycling routes in the historical
contexts of Tehran, and presents an approach to reduce traffic and improve
the sustainability of transportation. Then, by using the TOPSIS fuzzy
method and experts' opinions, the proposed options were prioritized.
paying attention to the specific features of the historical context, such as
street structure, access to tourist attractions, and interaction with the public
transportation system, has a significant effect on reducing traffic and
improving the quality of urban life. The findings of this research can be
used as a guide for city managers in the design and development of cycling
routes in the historical areas of Tehran. This research has evaluated and
ranked four options for the development of cycling routes in the historical
areas of Tehran using the fuzzy TOPSIS method. The results show that
Hesar Naseri neighborhood (A4) with a proximity index of 0.9724 is the
best option for the development of cycling routes, and Hassan Abad Square
(A2) ranks second with an index of 0.9040. Naser Khosro Street (A1) and
Sitir Street (A3) were ranked third and fourth, respectively. These results
can be a basis for future planning in reducing traffic and promoting
sustainable transportation in the historical contexts of Tehran.
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Extended Abstract

Introduction

With the expansion of urbanization and the
increasing use of private vehicles, traffic congestion
and air pollution have become major challenges in
cities. Developing bicycle routes is considered one
of the most effective strategies for reducing traffic
and enhancing urban sustainability. This issue is
particularly important in historical urban fabrics,
where cultural sensitivities and spatial constraints
require more careful planning. Establishing bicycle
routes in such areas can not only preserve historical
values but also improve access to tourist attractions.
Moreover, promoting bicycle use in these districts
significantly contributes to improving urban quality
of life and reducing the negative impacts of traffic.
The historical areas of Tehran, in addition to their
cultural and tourism value, face dense urban
structures and heavy congestion, highlighting the
need for innovative solutions to improve urban
mobility. Cycling, as a sustainable and low-cost
mode of transportation, can play a meaningful role
in reducing traffic and air pollution; however,
designing and implementing bicycle routes in
historical contexts requires the precise identification
of feasible options and prioritizing them based on
environmental and social criteria appropriate to
these sensitive areas.

Methodology

The Fuzzy TOPSIS method is a multi-criteria
decision-making approach used in fuzzy
environments to select or rank alternatives. By
calculating the distance of each option from both the
best and worst possible states, this method identifies
the optimal alternatives with respect to all
considered criteria.

Results and discussion

Based on the closeness coefficient, the Naseri Fort
District (A4), with a value of 0.9724, ranks first and
demonstrates the most favorable conditions for
bicycle route development and traffic reduction, as
it is the closest option to the positive ideal solution.
Hassanabad Square (A2), with a closeness
coefficient of 0.9040, ranks second and reflects
desirable conditions, although it remains farther
from the positive ideal compared to the Naseri Fort
District. Naser Khosrow Street (Al), with a
coefficient of 0.6968, occupies the third rank and
shows a greater distance from the top two
alternatives, indicating a lower priority for bicycle-
route development. Finally, Si-e Tir Street (A3),

with a closeness coefficient of 0.6944, has the least
proximity to the positive ideal solution and is
therefore placed last in the priority ranking for the
development of bicycle infrastructure.
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W1 W2 W3 W4 W5
0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1
X1 X2 X3 X4 X5
Al | 49333 6.7333 82000 | 0.8000 2.1333 3.9333 | 0.9333 2.1333 4.0000 | 2.2667 4.0000 5.9333 | 1.8667 3.2667 4.8000
A2 | 1.2667 2.7333 4.6000 | 3.6000 5.5333 7.4000 | 5.4000 7.2667 8.6667 | 5.0000 6.9333 8.4667 | 5.0000 6.9333 8.4667
A3 | 19333 3.6000 5.5333| 1.1333 2.5333 4.3333 | 1.0667 2.4667 4.3333| 0.8000 2.1333 3.9333 | 0.6667 1.7333 3.2667
A4 | 1.0000 2.2667 4.1333| 6.3333 8.1333 9.3333 | 5.6667 7.5333 8.9333 | 6.4667 8.2000 9.3333 | 6.6667 8.8000 10.3333
W6 W7 W8 W9 W10
0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1
X1 X2 X3 X4 X5
Al | 1.8667 3.2667 4.9333| 1.8667 3.2667 5.1333 | 0.8000 2.1333 3.9333 | 0.8000 2.2667 4.3333 | 0.6667 1.7333 3.2667
A2 | 5.0000 7.2667 9.4667 | 5.3333 7.7333 10.0667 | 4.0667 6.1333 8.0667 | 4.0667 6.1333 8.0667 | 4.0667 6.1333 8.0667
A3 | 2.0000 3.6000 5.6667 | 1.8000 3.0000 4.6667 | 1.1333 2.5333 4.3333 | 1.7333 3.5333 5.7333 | 2.9333 4.2667 5.8000
A4 | 5.6667 7.4000 85333 | 7.3333 9.7333 11.5333 | 6.8000 8.8000 10.2667 | 5.8667 7.6000 8.9333 | 5.8667 7.6000 8.9333
= I MwﬁlpdﬂmJLoﬁfAb)p
(151290) Custo slasline (sl
b - ..
;13_ i’ (M)-‘b) ;Owo‘_gllb)h:w d‘);
o gt yilo (g5lwloy - (£) Jgua
w1 W2 W3 w4 W5
0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1
X1 X2 X3 X4 X5
Al 0.6016 1.0000 1.6622 | 0.0857 0.2623 0.6211 | 0.1045 0.2832 0.7059 | 0.2429 0.4878 0.9175 | 0.1806 0.3712 0.7200
A2 0.1545 0.4059 0.9324 | 0.3857 0.6803 1.1684 | 0.6045 0.9646 1.5294 | 0.5357 0.8455 1.3093 | 0.4839 0.7879 1.2700
A3 0.2358 0.5347 1.1216 | 0.1214 0.3115 0.6842 0.1194 0.3274 0.7647 | 0.0857 0.2602 0.6082 | 0.0645 0.1970 0.4900
Ad 0.1220 0.3366 0.8378 | 0.6786 1.0000 1.4737 | 0.6343 1.0000 1.5765 | 0.6929 1.0000 1.4433 | 0.6452 1.0000 1.5500
weé W7 W8 W9 W10
0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1 0.77 0.93 1
X1 X2 X3 X4 X5
Al 0.1972 0.4414 0.8706 | 0.1618 0.3356 0.7000 | 0.0779 0.2424 0.5784 | 0.0896 0.2982 0.7386 | 0.0746 0.2281 0.5568
A2 0.5282 0.9820 1.6706 | 0.4624 0.7945 1.3727 0.3961 0.6970 1.1863 | 0.4552 0.8070 1.3750 | 0.4552 0.8070 1.3750
A3 0.2113 0.4865 1.0000 | 0.1561 0.3082 0.6364 | 0.1104 0.2879 0.6373 | 0.1940 0.4649 0.9773 0.3284 0.5614 0.9886
A4 0.5986 1.0000 1.5059 | 0.6358 1.0000 1.5727 0.6623 1.0000 1.5098 | 0.6567 1.0000 1.5227 | 0.6567 1.0000 1.5227
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X1 X2 X3 X4 X5
Al 0.4633 09300 1.6622 | 0.0660 0.2439 0.6211 | 0.0804 0.2634 0.7059 | 0.1870 0.4537 0.9175 | 0.1391 0.3452 0.7200
A2 0.1189 0.3775 0.9324 | 0.2970 0.6327 1.1684 | 0.4654 0.8971 1.5294 | 0.4125 0.7863 1.3093 | 0.3726 0.7327 1.2700
A3 0.1815 0.4972 11216 | 0.0935 0.2897 0.6842 | 0.0919 0.3045 0.7647 | 0.0660 0.2420 0.6082 | 0.0497 0.1832  0.4900
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