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Abstract Urban public spaces are pivotal to the welfare and prosperity of modern cities.
Recognizing their importance, this research addresses the critical gap in understanding and
enhancing the qualities of these spaces through advanced analytics, focusing on Tehran’s main
traditional market, the Bazaar. A novel methodological framework combining Social Network
Analysis (SNA), and Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis, sup-
ported by location-based social media reviews, was employed. This innovative approach as-
sessed the Bazaar’s comfort, vitality, and safety, analyzing real-time public interactions and
perceptions through social media data. The findings highlighted the Bazaar’s central role in
Tehran’s urban landscape and identified the need for strategic design interventions. These in-
terventions aimed to improve walkability, comfort, safety, and diversity, and have been suc-
cessfully implemented, significantly enhancing the Bazaar’s quality and usability. This study
not only advances urban studies and planning by providing a model for urban public space anal-
ysis but also underscores the value of social media data in urban analytics. The successful revi-
talization of Tehran’s Bazaar sets a precedent for enriching urban experiences and boosting
city vitality through similar interventions in other urban spaces.
ª 2024 The Author(s). Publishing services by Elsevier B.V. on behalf of KeAi Communications
Co. Ltd. This is an open access article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/).
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1. Introduction

Urban public spaces are integral to the social, cultural, and
recreational fabric of city life. They serve as vibrant hubs
where diverse social activities unfold, significantly influ-
encing the urban experience (Kim et al., 2018). These
spaces, including parks, green spaces, and streets, offer a
respite from the fast-paced urban life, allowing individuals
from varied backgrounds to engage in community gather-
ings, events, and festivals (Schwartz and Hochman, 2014).
Beyond serving as communal gathering spots, urban public
spaces contribute substantially to physical health, mental
well-being, social cohesion, and the economic and ecolog-
ical value of local communities (Tabadkani et al., 2022).
Their role is thus fundamental to the overall prosperity and
wellness of contemporary cities (Song et al., 2020). Given
their importance, the quality analysis and investigation of
these spaces are crucial.

However, traditional methods of evaluating urban public
spaces, such as on-site observations, surveys, and in-
terviews, are fraught with challenges. These include high
costs, time-intensive processes, low response rates,
outdated information, oversimplification, labor intensity,
and issues with consistency. Additionally, these methods
often fall short in long-term data collection, which is
essential to assess variations in the built environment and
human behavior across diverse social, cultural, and political
contexts (Kim et al., 2018; Song et al., 2020). Conse-
quently, these conventional approaches may neither be
cost-effective nor adequately responsive to the dynamic
and evolving nature of public spaces.

In contrast, the advent of big data, characterized by its
significant volume, high velocity, and diverse variety
(Laney, 2001), offers a new paradigm for understanding
patterns of human behavior in urban public spaces with
high spatial and temporal resolutions (Banihashemi and
Sohi, 2022). Comprehensive analyses are now possible
through big data sources, including social media data,
which provide extensive coverage across both time and
space. This technological advancement enables a more
accurate and real-time perception of how public spaces are
used and experienced, thereby offering an innovative and
efficient approach to public space evaluation (Fattahi
Tabasi et al., 2023; Song et al., 2020).

Hence, this research leverages social media data to
evaluate three key aspects of urban public spaces: comfort,
Table 1 Main qualities of urban public space.

Author Year Main qualities of urban p

Tibbalds 1992 Pedestrian freedom, acce
Gehl 2010 Good weather at eye lev
Mehta 2014 Inclusiveness, meaningfu
Carmona 2014 Comfortable, free & deli
Linde Van Heckea 2018 Features, condition, aest
Zamanifard et al. 2019 Comfort, inclusiveness, d
Bilge 2020 Social interaction, physic
Al-Fadala 2020 Accessibility, connectivit
Almahmood et al. 2022 Spatial qualities, accessib

Socio-spatial qualities, liv

2

vitality and diversity, and safety. The goal is to develop
inclusive and sustainable design intervention strategies for
space regeneration. The paper is structured as follows:
Section 2 presents a theoretical framework, outlining the
significance of urban public spaces and reviewing literature
on their main qualities, along with an introduction to social
media as a big data source. Section 3 describes the mate-
rials and methods, including the study area and analysis
methodology. Section 4 offers a qualitative assessment
through Social Network Analysis (SNA), followed by a
Strengths, Weaknesses, Opportunities, and Threats (SWOT)
analysis in Section 5. Section 5 details design principles and
interventions for the case study area, Tehran’s Bazaar.
Finally, Section 6 summarizes the study and explores future
research directions.

2. Literature review

� Main Qualities of urban public space

Urban public space points out to the openly accessible
spaces which are indoor or outdoor (Weijs-Perrée et al.,
2020), available to the public for the daily life and social
activities of urban residents, including urban squares,
streets, parks, and other outdoor spaces (Carr et al., 1992).
It is an indispensable ingredient in metropolitan environ-
ments which improves the urban quality (McPhearson et al.,
2016), maintains urban vitality and vibrancy (Whyte, 2001),
helps carry public life (Gehl, 2010), and cultivates a public
identity (Kweon et al., 1998). At a larger scale, formal
public spaces have long had a key role as the perceived
centers of settlements of all types and as the core of public
life, activities and events. At a smaller scale, they might
simply be a place to rest, hang out, or play whilst providing
a visual pause in the flow of streets through urban areas
(Carmona, 2019). Public spaces are also essential for sus-
tainable urban development and healthy cities, if these can
be designed and planned to meet the quality space re-
quirements (AL-Fadala, 2020).

Table 1 indicates the main qualities of urban public
spaces discussed and applied in the literature and identified
as the following. Evans et al. (2019) pointed out that five
fundamental dimensions of public space are safety, com-
fort, meaningful activities, inclusivity and pleasurability.
Zamanifard et al. (2019) concluded that comfort, inclu-
siveness, diversity, vitality, image and likeability are the
ublic space

ss for all, mixing uses and activities
el, lively city (vitality) and diversity
l activities, safety, comfort, and pleasurability
neated, diverse, social, and meaningful engaging
hetics, safety, policy
iversity, vitality and image, and likeability
al characteristics, physical comfort and safety
y, sociability, uses and activities, user comfort and wellbeing
ility, walkability, safety, delightful, comfortably
able, inclusive, sociable
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experiential qualities of public spaces. Bilge (2020) argued
that space quality components include social interaction,
physical characteristics, physical comfort and safety at the
core. Almahmood et al. (2022) classified the universal
qualities of human-centered public spaces to spatial and
socio-spatial qualities. Spatial qualities include accessi-
bility, walkability, safety, delightful, and comfortably,
while socio-spatial category refers to livable, inclusive and
sociable spaces. AL-Fadala (2020) considered accessibility,
connectivity, sociability, uses and activities, user comfort
and wellbeing as the criteria for assessing the aspects of
the public space. Van Hecke et al. (2018) categorized
specific public open space attributes to features (facilities,
amenities and general features of the public open space),
condition (maintenance, incivilities and upkeep), aes-
thetics (attractiveness and appeal), safety (personal secu-
rity and fear) and policy (management, rules and
restrictions). Carmona (2014) identified four features for
experiential qualities of public spaces including comfort-
able, free and delineated, diverse, social and engaging
places. Mehta (2014) considered five essential criteria for
urban public space including, inclusiveness, meaningful
activities, safety, comfort and pleasurability. Gehl (2013)
presented good weather at eye level, lively city (vitality)
and diversity as vital qualities of urban public spaces.
Tibbalds (1992) assumed three main features of pedestrian
freedom, access for all, mixing uses and activities for pri-
mary qualities of urban public space (Table 1).

Based on the literature review and analysis, safety,
comfort, and vitality are among the most frequent used and
discussed factors for urban public space. Thus, these fac-
tors are chosen as the frame of reference for this study and
presented in more depth in the next subsections.

1) Safety

Safety is often cited as the first concern in public
spaces. A feeling of safety may be attained easily by the
permanent presence of people and “eyes on the street”
where the space becomes self-policed. Regardless, per-
ceptions play a substantial role in making places appear
safe or unsafe. Safety from traffic is another important
factor related to the use of public space (Evans et al.,
2019). The perception of safety and security both physi-
cally and psychologically creates a safe place against
traffic, crime, and unpleasant encounters (Almahmood
et al., 2022). “Safety” points out to both actual and
perceived safety and is a necessary indicator, as it in-
fluences the way people use a place.

2) Comfort

The perception of comfort in a public space relies on a
large number of factors, including perceived levels of
safety, familiarity of the setting and people, weather,
physical conditions and convenience. Comfort by itself re-
fers to the physical and environmental effects of the public
space (Mehta, 2014). It deals with the ease of access,
safety, security, desirable microclimatic conditions,
greenery, cleanliness, seating provision, walkability and
3

readability of a place (Whyte, 2001). It is pointed out to the
state in which users feel safe and at ease to comfortably
move around a place in a stress-free manner (Zamanifard
et al., 2019). Gehl (2013) delineates comfort feasibilities
for walking, standing and sitting. It also means to spend
time in and engage with various activities such as walking,
standing, sitting, people watching, and talking (Almahmood
et al., 2022).

3) Vitality

The concept of vitality was first proposed by Jacobs,
who believed that vibrant streets play a decisive role in
urban development. Later, Lynch evaluated urban vitality
by assessing how the physical environment meets human
activity requirements (Ding et al., 2023). Vitality is also
considered as a character of good urban public space,
where a place is vibrant, animated and playful. Vitality is
generally assessed by the number of people using a place;
formal or informal collective and cultural events, festivals
and public performances; active frontages; the presence of
children and women; active and safe street life in late
evenings and the existence of playgrounds (Zamanifard
et al., 2019).

Vitality can be measured by pedestrian flows and ac-
tivities, the use of public facilities, and the existence of
business destinations. Many studies have verified that the
built environment, such as functional mix, intensity of
development, street facility, scale, and commercial ser-
vice, can effectively enhance this future (Wu et al., 2022).
Literature analysis indicates that built environment in-
dicators, including mix land use, accessibility, and building
density have thoroughly influenced the formation of urban
vitality (Jacobs 2016; Lu et al., 2019; Montgomery, 2007).
This roots from the people and their activities in a space
where the factors including degree of compactness,
walking and humanity scale, functional mixing, and
appropriate building density, dense population distribution,
street accessibility are influential elements (Wu et al.,
2022).

Based on the definitions and discussions above, the
keywords, presented in Table 2, are chosen for the analysis
of social media data and the evaluation of urban space
qualities (Table 2).

� Location-based social media data

The development of the Industry 4.0 and big data bring
innovative opportunities for communication with people
through social media data which embrace tremendous
amounts of data about people’s behavior, mobility and
feelings about places (Nummi, 2019). In fact, people
operate as a sensor through their smartphones to produce
huge amount of datasets related to urban and social as-
pects (Santala et al., 2017), and can comfortably share
their experiences and opinions. Social media is a powerful
tool which offers new opportunities to collect user-
generated behavioral data with the spaceetime dimen-
sion (Kim et al., 2018) and provides reliable geographic
information (Song et al., 2020). Moreover, intangible



Table 2 The selected keywords for urban space qualities and social media data analysis.

Qualities of
urban space

Reference Quality assessment factor Selected keywords

Comfort Mehta (2014) Physical condition and
psychological level of comfort

huge, big, large, grand, crowd-crowded-
crowdedness-crowdy-crowds-crowed-enjoy,
enjoyable, enjoying, enjoyed, enjoyment, enjoys,
joy, noise-noisy, good (place)/great

Whyte (2001) Accessibility metro-subway-station-taxi
Almahmood et al. (2022)
Gehl (2013)

Possibility of doing various
activities

walking-walked-walk-pedestrian, stepping, stand-
standing, stand-standing, siting-seating, bench,
shop-shopping-shopper-shopkeeper-shops-
shopping mall, waiting, waited, wait, visit,
visited, visiting, watches-watching, drink-drinks-
drinking, restaurant, Sharafoleslami (name of
restaurant, café, museums, food, juice, cuisine

Whyte (2001) Walking convenience walking-walked-walk-pedestrian, stepping
Vitality Francis (1989); Gehl (2013);

Tibbalds (1992)
Possibility of doing various
activities and mix land use

walking-walked-walk-pedestrian, stepping, stand-
standing, stand-standing, siting-seating, bench,
shop-shopping-shopper-shopkeeper-shops-
shopping mall, waiting, waited, wait, visit,
visited, visiting, activity, watches-watching,
drink-drinks-drinking, restaurant, Sharafoleslami
(name of restaurant, café, museums, food, juice,
cuisine

Lu et al. (2019) Presence of large number of
people

crowd-crowded-crowdedness-crowdy-crowds-
crowed-

Lu et al. (2019) Walkability walking-walked-walk-pedestrian, stepping
Safety Almahmood et al. (2022) Crime thief, theft, thieves, crime, burglary, unsafe

Evans et al. (2019) Traffic accident, crash, traffic
Jacobs (2016) Presence of people (eye street) crowd-crowded-crowdedness-crowdy-crowds-

crowed-
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aspects of urban life can be investigated through informa-
tion extracted from location-based social media (Martı́
et al., 2019a,b), where the social networks produce and
disseminate data to other users about what happens, when
and where it happens (Wu et al., 2016). Location-based
Social Networking (LBSN) user-generated data represent
the people-based perspective as citizens use these plat-
forms to record their activities, opinions, perceptions,
presence and interests in urban spaces, as well as their
geographical location (Martı́ et al., 2019a,b; Song et al.,
2020). People voluntarily post geo-tagged social media
through networks such as Twitter, Instagram and Facebook
containing of semantic and contextual information and the
explanation of a specific place, activities and feelings of
users in the different formats including visual, audio and
written (Banihashemi and Sohi, 2022; Kitchin, 2014; Liu
et al., 2020).

� Urban public space and social media data

With respect to the presented features and character-
istics, social media data has been widely applied for
the analysis of urban public spaces. This section analyses
the studies which have utilized various social media in
order to assess urban public spaces in different aspects
(Table 3).
4

Schwartz and Hochman (2014) utilized geo-tagged social
media data from locative media platforms including Insta-
gram and Yelp from three public parks in New York City. In
this analysis, spatial patterns (discovering high density lo-
cations) and temporal patterns of use (weeks and days) of
these spaces were identified. Moreover, different types of
activities performed in spaces were discovered by different
textual analysis techniques. Hu et al. (2015) used geo-
tagged flicker photos from six different cities in six coun-
tries for probing urban area of interests (AOI); the areas
within an urban environment which fascinate people and
receive a large number of visits. They applied DBSCAN
clustering algorithms for categorizing the geo-tagged
photos. They also used chi-shaped algorithm for con-
structing AOI from point clusters. Following that, semantic
layers (textual tags and photos) were applied to discover
and interpret AOI.

Agryzkov et al. (2016) analyzed successful public spaces
in the downtown of the city of Murcia (Spain) and found the
most popular ones. They utilized data extracted from two
social networks of Foursquare and Twitter in order to
determine the most important plazas based on the pref-
erences of foursquare users and high frequency of tweets.
It was identified that there is a correlation between a high
frequency of tweets and spaces with high activities. Martı́
et al. (2017) used foursquare data as one of the most



Table 3 Social media and urban public space literature.

Year Case study Social media
source

MethodologyeTechnique Finding Reference

2014 Three public
Parks in new york city,
manhattan: madison square
park, bryant park and union
Square park

Instagram and Yelp - Spatial and temporal analysis
- textual analysis technique (word
cloud)

- Finding spatial (discovering
high density location) and
temporal pattern (week and
day) of using public space

- Discovering types of activity
in space (watching, sitting,
eating)

Schwartz and Hochman
(2014)

2015 6 cities.
New york city,
london, paris, shanghai,
mumbai, and dubai

Geo tagged photo-
flicker photo

- Bscan clustering algorithm
- Chi shape algorithms
Using semantic layer (textual tags)

- Uncovering interesting urban
areas

Hu et al. (2015)

2016 Murcia, spain Social
Networks
foursquare and
twitter

- A centrality algorithm
- Counting frequency of tweets

- Finding the most important
public spaces

- Finding relation between
space with high frequency
tweets with high activities

Agryzkov et al. (2016)

2017 Province of Alicante (Spain) Location-based
social network
Foursquare

- Counting the number of visitors for
plazas

- The methodology consisted of using
and combining three sources of
Information: social media networks;
specific cartographies and
specialized

Bibliographic references

- Identify the most socially
relevant plazas in the
province of Alicante and
Evaluate their position within
the city’s urban structure,
namely, the historic

City centre area and the main
urban axes

Martı́ et al. (2017)

2018 New York City, 2143 diverse
Parks

Geolocated Flickr
and Twitter
postings

Regression models - Identifying most visited parks
- Identifying the relation be-
tween visitation and different
factors

Hamstead et al. (2018)

2018 The High Line in New York City Social media-
Twitter

- Social media analytics
- Content analysis
- Network analysis
- Spatial sentiment analysis
- Pre-processed through text-mining
techniques

- Word frequency analysis, hashtag
analysis and topic modeling

- Mention network and co-hashtag
analysis

- Anselin Local Moran’s I statistic

- Understanding activities and
features of public space

- Understanding behaviors in
public space

- Provide more detailed and
readable information about
people’s experiences and
opinions

- Understanding overall senti-
ment toward space

Kim et al. (2018)

(continued on next page)
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Table 3 (continued )

Year Case study Social media
source

MethodologyeTechnique Finding Reference

2019 Two central districts of Ho Chi
Minh City in Vietnam

-Instagram (geo-
tagged posts) in
2016 and 2017

- upss’ check-in times
- kernel density estimation (KDE)
- Pearson’s correlation

- the detailed descriptions of
citizens’ activities

- Identification of activity
categories

- Spatial and temporal distri-
bution of activities in public
space during the weekday
and weekend

- predict future trend patterns
of citizens’ activity

Nguyen et al. (2019)

2020 Bryant Park in New York City Social media
reviews
(Tripadivisor.com)

- Topic modeling analysis
- Latent Dirichlet Allocation
- A natural language processing
- Machine learning technique

- Revealing how users describe
the designs and Operations of
space

- Perceiving site qualities and
experiences

Song et al. (2020)

2020 Tropical Singapore-public park Geo-located
Photographs,
Flickr platform

- Contents analysis of photo and
classification

- Google Cloud Vision API was used to
interpret photograph content,

Hierarchical clustering method

- Understand human
eenvironment interactions

- Assess behavioral patterns
- Examining the variation in
recreational behavior

- Better understanding of pub-
lic interest in visits to nature
areas, as well as tourist and
local hotspots

Song et al. (2020)

2021 Russia �32 monotowns in
Russia

Social media
platform
vkontakte (later
VK)

- Gehl theory metrics
- Using convolutional neural networks
(CNN)

- Using scene recognition algorithm
- Studying temporal distribution

- Answering to Gehls metrics
about urban spaces

Cerrone et al. (2021)

2021 Spain, Alicante, (“Las
Cigarreras” area)

Foursquare,
Twitter, Google
Places, Airbnb

- Spatial and temporal analysis
- Finding urban activity pattern
- Social media urban analyzer
- reclassification of social media data
category

- Identifying urban opportunity
spaces for urban regeneration

Martı́ et al. (2019)

2022 50 most
Popular urban parks in beijing

Dianping website
Users’ comments

- word frequency analysis
- social network and semantic
network analysis

- the importanceeperformance
analysis method (ipa)

- identifying factors which
related to positive and nega-
tive evaluation of parks

- recognizing the opinion of
different gender from

Cheng et al. (2022)
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different region on various
aspects of park

- identifying spatial and tem-
poral pattern of park usage

2022 99 urban parks within the fifth
ring road of Beijing

Sina Weibo - Sentiment analysis
- Correlation analysis and random
forest

- Discovering reason of positive
and negative emotion toward
urban parks

- Investigating the relationship
between the positive emo-
tions of visitors and the types
and landscape features of
parks

Kong et al. (2022)

2022 e Social media data - Literature review (PRISMA method) Understanding:
- Activities of urban green
space visitors

- Park attributes
- Spatial and socio-cultural
aspects influencing urban
green space visitation

Zabelskyte et al. (2022)

2023 Four cities in the central
Spanish Mediterranean Arc

Google
Places,
Foursquare,
Twitter and
Instagram

[1] delimitation of Historic centre
areas; [2] identification of socially
preferred open public
Spaces; [3] selection of the open
public space considered as case study
For each city; [4] delimitation of the
influence area surrounding each
Public space selected; [5] general
characterisation; and [6] thematic
Characterisation.

The success of public plazas is
strongly associated to: (1) the
functional complexity of
buildings located at the
intersections of streets leading
into the plazas; (2) having
other landmarks or venues of
interest and/or clustered
activities within 3e5-min
walking distance from the
plazas; (3) good connectivity to
other neighborhoods (2e3-min
walking distance) with
provision of good pedestrian
infrastructure; and, (4) the
importance of hosting local
festivities and celebrations
which generate a sense of
community and belonging

Bernabeu-Bautista et al.
(2023)

2023 Bryant park- new york Instagram hashtag
data

Data automation, descriptive
statistics, and SNA.

The identification and
quantification of meaningful
park activities, scenes,
sentiments and perceptions of
users

Zhang et al. (2023)

(continued on next page)
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popular location-based social networks for identification of
preferred public spaces (plazas) in the province of Alicante
in Spain. Some features including category and sub-
category, venue name, geographical locationdlatitude
and longitude, total check-ins, total visitors, user-shared
pictures, tips and pictures were extracted from Four-
square data. Outdoor and recreation and subcategory of
plaza were chosen for finding the preferred public space.
Following that, the plaza with highest number of visitors
from Foursquare data was considered as the most relevant
and the best ranked public space.

Hamstead et al. (2018) applied Geo-located flicker and
Twitter data to analyze the variations in parks usages. They
surveyed the correlation between the rate of visitation in
social media platforms as a dependent variable and park
facilities and characteristics, park accessibility and neigh-
borhood characteristics as independent variables through
regression models. It was concluded that several aspects of
park characteristics, neighborhood socio-demographics and
accessibility are important determinants of park uses based
on the visitation data from two social media platforms. Kim
et al. (2018) employed user generated contents, Tweeter
over 14 months for evaluating the urban public space; The
High Line in New York City. Public opinion data about this
space were collected. Following that, analytical techniques
including content, network and spatial sentiment analysis
were used to assessing the public space. It was understood
that the activities and features about the High Line that
people prefer, or want to communicate with others in their
social networks. Through the analysis, general evaluation
from the current situation of High Line as a new urban
public space was obtained with social media data instead of
using traditional methods such as interview and/or survey.

Nguyen et al. (2019) applied a check-in database from
Instagram in 2016 and 2017, for analyzing the spatial-
temporal distribution of urban activities during the week-
days and weekends based on Mathew Carmona’s classifi-
cation of urban public space in two central districts of Ho
Chi Minh City in Vietnam. They utilized two design in-
dicators of urban public space check-in times and the sur-
rounding environments to evaluate how the surrounding
built environment has an effect on urban public space
visitation. Song et al. (2020) perceived qualities and ex-
periences of people from urban space, through using social
media data in Bryant Park, New York City. Trip advisor re-
view data were used as a proxy to examine how visitors use
and value Bryant Park as a public space. Content analysis,
Latent Dirichlet Allocation which is a type of topic modeling
was used for classifying the documents to various topics.
Five specific topics including amenities, holiday favorite,
summer hotspot, place to relax, and general experience
were recognized in the data and the weights of topics were
analyzed during the different weekdays and various
months. Overall, the distribution of different types of ac-
tivities which happen in different weekdays and months
were recognized.

Song et al. (2020) used geo-located photographs on
Flicker to evaluate behavioral patterns across various
groups of park users in tropical Singapore. They applied
location and contents of photographs to assess differences
in recreation behaviors between multiple groups of park
users. Photograph data assisted to understand behaviors
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and preferences of users for outdoor recreation. Geo-
located social media data were applied to assess patterns
of recreation both within and across different places. These
include the popularity, use and aesthetic value of parks.
Overall, the content of photographs captured within parks
also provide an indication of park usage and enjoyment.
Cerrone et al. (2021) utilized a Russian social media data
platform known as a VKontakte. They analyzed publicly
shared images from 32 Russian monotowns and imple-
mented the Gehls methodology into the quantifiable set of
measures using images taken by dwellers. They utilized the
timestamp of VK posts to characterize indoor and outdoor
spaces based on how long they are used through the day,
days of the weeks, and seasons of the year, studying the
temporal distribution of social media photos throughout.
Multiple design interventions were then proposed.

Martı́ et al. (2019) used data from overlapping four LBSN;
Foursquare to analyze venue quantity and types of de-
mand), Twitter (to analyze the spatio-temporal patterns of
human activity), Google Places (to find out the quantity and
types of economic activities) and Airbnb (to shed light on
potential areas of alternative tourist accommodation in the
city). They considered citizens as volunteer sensors to
analyze the city. They ultimately proposed three scenarios
for urban regeneration depending on the density and
spatial distribution of LBSN data.

Cheng et al. (2022) analyzed social media texts and
compared the evaluation outcomes of the 50 most popular
urban parks in Beijing from different viewpoints, such as
the characteristics of various groups of people, park types,
and the spatial and temporal distribution characteristics of
recreational activities. They (1) compiled information
achieved from users’ comments on each park in each time
period on social media; (2) used text analysis to obtain the
results of differences in park evaluation texts by gender,
geographic population, category, time, and district and
their reasons; and (3) explored the primary factors influ-
encing satisfaction with the recreation offered by the parks
and sensory perceptual satisfaction using the
importanceeperformance analysis (IPA) method.

Kong et al. (2022) quantified the positive emotions of
visitors to urban parks and public spaces using social media
data and sentiment analysis. They assessed the differences
in visitors’ positive emotions among different types of parks
and used Random Forest Regression to identify urban park
attributes that were associate with positive emotions. They
understood that visitors to various types of urban parks had
different levels of positive emotions. Zabelskyte et al. (2022)
conducted a systematic literature review, analyzing 22 pa-
pers that utilized social media data to assess urban park
visitors’ needs and preferences. They focused on identifying
key park attributes, popular activities, and the interplay of
spatial, social, and ecological elements between visitors and
parks. This study stands out for its comprehensive approach
to understanding park usage through digital footprints.

Bernabeu-Bautista et al. (2023) utilized user-generated
data from Google Places, Foursquare, Twitter, and Insta-
gram to evaluate public spaces in the historical centers of
four cities in Spain. Their approach aimed to derive insights
on economic and urban activity, the spatiotemporal distri-
bution of people, and the collective urban image of plazas
and their surrounding areas. This study offers a novel
9

perspective on public space usage and perception through
diverse digital lenses. Zhang et al. (2023) employed social
media data in a post-occupancy evaluation of large public
spaces. They used methods such as data automation,
descriptive statistics, and SNA to identify and quantify park
activities, scenes, and sentiments. This study contributes
valuable insights into park usage anduser perceptions, aiding
in the optimization of park design and management.

Fan et al. (2023) analyzed social media text data from
Sina Weibo to understand activities in 100 Urban Green
Spaces (UGSs) in Xiamen, China. They inferred the number
of daily activities, the intensities of optional and social
activities, and the overall daily touring experience. Their
study highlights differences in daytime and nighttime ac-
tivities, offering a nuanced view of urban space utilization.
Su et al. (2023) used Weibo review data to analyze city
images, employing Kevin Lynch’s cognitive method. They
categorized urban images into landmark buildings, natural
landscapes, public spaces, and cultural life. Techniques like
Image Semantic Segmentation and word frequency analysis
were used to perceive and analyze the city image. This
study provides a unique method of understanding urban
spaces through the lens of digital user reviews.

Previous sections have delineated the inherent limita-
tions of conventional methodologies (such as on-site ob-
servations and interviews) in analyzing urban public spaces.
These methods are often time-intensive and lack cost-
effectiveness. Additionally, they may not effectively cap-
ture citizens’ genuine needs, preferences, and opinions
about these spaces. Consequently, traditional approaches
may fail to identify not only the existing issues but also the
potential opportunities within these spaces. In contrast,
social media networks offer an avenue for individuals to
freely and candidly express their views, emotions, experi-
ences, and perceptions of these spaces. The data derived
from social media provide novel conceptual and analytical
avenues for designers, planners, and policymakers. This
rich dataset aids in comprehending the SWOT as perceived
by the actual users of the space. Therefore, it is increas-
ingly evident that social media insights are invaluable and
irreplaceable by other data sources (Cerrone et al., 2021).

A comprehensive review of the literature, as summarized
in Table 3, indicates that significant urban public spaces have
been extensively analyzed using diverse social media sour-
ces. These studies have elucidated key characteristics,
including the activities, spatial, and temporal patterns of
user behavior. However, there remains a gap in the literature
concerning the analysis of opportunities and weaknesses of
urban public spaces, as well as in proposing necessary
regenerative interventions to enhance their quality.
Addressing this gap, the present research aims to analyze the
quality of public space in Tehran’s Bazzar, using social media
data. This study will focus on three primary indicators:
comfort, vitality and diversity, and safety. The goal is to
develop strategic design interventions that regenerate the
space in a manner that is both inclusive and sustainable.

3. Materials and methods

The Bazzar, Tehran’s historic marketplace, was once the
vibrant epicenter of the city during the Qajar dynasty.
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Despite undergoing various transformations in its structure
and functions over recent decades, it continues to hold a
prominent place as a key commercial hub in Tehran.
Moreover, it is renowned as one of the city’s most iconic
locations, playing a crucial role as a dynamic urban public
space and a major attraction for tourists. Geographically,
the Bazzar is situated in Tehran’s 12th district. It is bounded
by Panzdah Khordad Street to the north, Molavi Street to
the south, Mustafa Khomeini Street to the east, and
Khayyam Street to the west, as depicted in Fig. 1. This
strategic location contributes to its enduring significance in
the urban landscape of Tehran.

The authors (1) conducted a literature review on the
quality of urban spaces, (2) identified the related cate-
gories and keywords to assess the quality, (3) applied SNA to
Fig. 2 Adopted rese
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quantify the importance of each keyword and associated
category regarding the quality of urban space and (4)
identified and applied several design intervention strate-
gies applied to promote the walkability, comfort, safety
and diversity of Tehran’s Bazzar. The research methodology
stages are explained in detail in the following subsections.
As seen in Fig. 2, the study follows a comprehensive
methodological procedure, comprised of several integrated
phases in order to achieve the objectives of this research.

3.1. Data acquisition

The literature review conducted for this study identified
the utility of various social media platforms in researching
urban public spaces. Key platforms such as Twitter,
arch methodology.



Fig. 3 Concept of the reference matrix.
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Foursquare, Airbnb, Google Places, TripAdvisor, Sina
Weibo, Dianping, Flickr, and Instagram were found to be
instrumental in providing insights into user interactions and
perceptions within these spaces. It is noteworthy that
platforms like Sina Weibo and Dianping are primarily uti-
lized in China, reflecting regional social media preferences.
However, such platforms have not seen widespread adop-
tion in Iran, indicating distinct regional disparities in social
media usage. Furthermore, Airbnb, which offers valuable
insights into traveller experiences, is not operational in
Iran. In the Iranian context, while platforms like Instagram
and Twitter are popular, there is a noticeable trend of users
sharing limited detailed experiences or evaluations of
urban public spaces. This trend indicates a potential gap in
leveraging these platforms for urban space analysis within
Iran.

For this research, two social media networksdTripAdvisor
and Google Placedwere selected for data mining to gauge
public perception of urban public spaces in Iran. These net-
works were chosen due to their user-centered nature,
where individuals actively share their activities, opinions,
and perceptions about the qualities and features of various
spaces. A Web scraping tool was employed to gather data
from these networks. A Python script, utilizing the Selenium
library, was developed to extract content and access ele-
ments within the HTML code of these sites. The data were
compiled in CSV format. In total, 1399 user reviews were
collected, comprising 841 reviews from TripAdvisor and 558
from Google Place.

3.2. Data preprocessing

Subsequent to web mining, the collected reviews were
thoroughly examined. In this phase, reviews that did not
contain the target keywords were excluded from each
dataset. Consequently, 891 reviews related to vitality-
diversity, 299 to safety, and 925 to comfort were retained
for further analysis.

3.3. Quantitative analysis

The collected web-based user reviews facilitated the
identification of key terms pertinent to assessing the
quality of urban spaces. A reference matrix was con-
structed, with identified keywords represented in rows and
extracted reviews in columns. In this matrix, a keyword’s
presence in a review is denoted by a value of 1, and its
absence by 0. Figure 3 graphically depicts this reference
matrix concept. In the matrix, Kj represents an identified
keyword, and Ri denotes an extracted review associated
with urban space quality. This reference matrix was then
utilized for quantitative analysis through SNA. Further de-
tails on SNA and its application in this study are provided in
subsequent subsections.

3.4. SNA

In this study, SNA is employed to examine keywords per-
taining to the quality of urban spaces. A pivotal aspect of
this analysis involves developing a metric to quantify the
significance of keywords, based on their co-occurrence in
11
user reviews. For this purpose, the Degree of Centrality
(DC) metric is utilized, which is indicative of the frequency
with which a keyword appears alongside other keywords
within the same review. The DC for nodes within the SNA is
calculated by constructing a weighted adjacency matrix for
the network being analyzed. To construct the weighted
adjacency matrix, networks corresponding to the three
thematic categoriesdcomfort, vitality-diversity, and safe-
tydwere established based on keyword analysis. This ma-
trix was generated by multiplying the reference matrix with
its transpose, followed by modifying the resultant matrix.
Specifically, the diagonal cells, which originally represent
the frequency of each keyword with itself, were replaced
with zeros. It should be highlighted that the transposed
matrix is multiplied by the original matrix to conduct a
mathematical operation that aggregates and combines the
information about connections between keywords
(Sheikhkhoshkar et al., 2023). This process reveals con-
nectivity patterns and the strength of relationships be-
tween keywords. Each value in the resulting matrix
represents the cumulative strength of connections between
pairs of keywords. This can be interpreted as the overall
influence or importance of one keyword on another within
the network (Sheikhkhoshkar et al., 2024).

The weighted adjacency matrix, thus formed, serves as
a network representation where (1) the matrix’s columns
and rows correspond to the “n” nodes, representing the
keywords associated with each thematic category, and (2)
the entries within the matrix indicate the edge weights,
denoting the strength of connections between the key-
words. The computation of this matrix is governed by Eq.
(1). Figure 4 presents a visual representation of construct-
ing a weighted adjacency matrix, which includes depictions
of the references and an adjacency matrix. As shown in the
reference matrix, it becomes apparent that specific key-
words, such as K2 and K4, are addressed within web review
4 (R4), thus establishing a connection between them when
represented in a diagram of this web review, Fig. 4(b). The
adjacency matrix, employed to illustrate a unified network
for the reference matrix rather than individual networks for
each keyword, reveals the interrelations among the key-
words. Specifically, it indicates that K1 is referenced with
K3 twice and K2 concurrently with K3 once. The calculated
values within the adjacency matrix, commonly referred to
as link strengths, indicate how directly the keywords are
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connected. As depicted, Kj symbolizes the keywords, while
Ri signifies the reviews.

Ak�kZ

(
Mk�r �MT

k�r for isj

0 for iZj
; ð1Þ

where Ak�k Z weighted adjacency matrix;
Mk�r Z reference matrix; MT

k�r Z transpose of the refer-
ence matrix; k Z number of identified keywords, and
r Z number of reviewed.

After constructing the weighted adjacency matrix, the
DC for each keyword was computed based on Eq. (2).

DCkZ
X
i;jsi

Vi;j: ð2Þ

DCk refers to the degree of centrality of keyword k, and Vi;j

represents the value of the cell in row j and column i of the
studied adjacency matrix. Furthermore, since the accuracy
of the DC is dependent on the size of the relevant network,
it was decided to be normalized. The normalized DC for a
keyword k in a network can be calculated by dividing the DC
of the evaluated keyword by the highest DC in the network
under study.

Normilized DCkZ
DCk

max fDCkg : ð3Þ

Thus, the normalized DCk range from 0 to 1 for all
keywords.

Following calculating the weighted adjacency matrices,
the outcomes were visually represented through network
graphs and color-coded matrices. In these representations,
the nodes of the networks correspond to individual key-
words, while the edges denote the connections or co-
occurrences between each pair of keywords. The posi-
tioning of nodes within the network graph is determined by
their normalized DC, with nodes closer to the centre,
indicating higher normalized DC values compared to those
positioned further away. The color differentiation of nodes
within the network graph is directly proportional to their
calculated normalized DC values, indicating each keyword’s
relative significance. Specifically, nodes colored in red,
orange, and yellow represent keywords with higher DC
values, signifying greater prominence within the network.
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Furthermore, color-coded matrices were employed to
represent the connectivity levels between keywords. Each
matrix comprises rows and columns corresponding to the
keywords under examination, with the cells color-coded
based on the intensity of the connection between any given
pair of keywords. White cells denote the absence of co-
occurrence between keywords in the analyzed web re-
views. Conversely, darker-colored cells signify stronger
connections and a higher frequency of co-occurrence be-
tween the respective keywords.
3.5. SWOT analysis

SWOT analysis emanates from the businesses management
field, and it has been used in various disciplines because of
its simple operation and easy to understand process (Hill
and Westbrook 1997). The SWOT analysis is a ubiquitous
and strategic planning analytic tool used to evaluate
strengths (S), weaknesses (W), opportunities (O), and
threats (T) of an urban context, in order to figure out the
points on which to base the regeneration strategy. This
informs in decision making and enables the analysis of in-
ternal and external factors of a special environment. The
structure of the SWOT analysis is a 4-quadrants matrix that
allows decision makers to divide a given problem according
to existing factors in the current situation (i.e., strengths
and weaknesses) and possible future factors that could
occur (i.e., opportunities and threats) (Pazzini et al., 2022;
Yi et al., 2017).

As to the literature applications of this tool, Jayaprakash
and Swamy (2021) applied spatial SWOT Analysis as a
technique for a comprehensive understanding of the study
area (Hassan City, India) for enhancing the quality of the
urban environment and urban regeneration intervention.
They found out that SWOT as an evaluation tool is
increasingly efficient in the evaluation process of urban
regeneration projects. They used Spatial SWOT mapping
which offers the opportunity to make the process contex-
tual and specific to the area in consideration and identified
the design strategies for urban regeneration intervention.
Mirzakhani et al. (2023) assessed the existing situation of
historical city centers of Iran in order to offer prioritized
appropriate regeneration strategies for their sustainable
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development. Applying SWOT technique, a set of appro-
priate strategies for the sustainable regeneration of these
valuable fabrics were proposed. In fact, the SWOT tech-
nique was used to identify the most leading features and
deficiencies in historical urban fabrics of Iran and as a
background to formulate proper sustainable regeneration
strategies.

This study applies SWOT analysis to develop the design
intervention and regeneration strategies of the case study
using the SNA analysis outcomes.
4. Results and findings

4.1. Comfort

Main factors which considered for evaluating the comfort
of urban space (Table 2) can be analyzed based on SNA
graphs.

Physical condition and physiological level of comfort

� Physical Features Impacting Comfort. Literature sug-
gests that the physical condition significantly influences
the comfort level in urban public spaces (Van Hecke
et al., 2018). For instance, the scale and magnitude of
a space (Keyword 16) play a crucial role, as evidenced in
Fig. 5, where this feature prominently figures in reviews,
implying its importance in enhancing physical comfort.

� Correlation with Crowding and Satisfaction. However,
Fig. 6 reveals a strong correlation between space size
(Keyword 16) and crowding (Keyword 4), with a weaker
relationship with satisfaction and enjoyment (Keywords
17, 6). This indicates that while larger spaces attract
more visitors, they also lead to overcrowding, thus
negatively impacting the psychological comfort.
Fig. 5 Keywords net
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Accessibility

� Perception of Accessibility. Accessibility is identified as a
subjective element of comfort (AL-Fadala 2020). The
SNA analysis (Fig. 5) shows that public transportation
modes like subways, taxis, and buses are primary means
of access to the Bazzar.

� Preference for Underground Transport. Importantly, ac-
cess via the underground (Keyword 14) is preferred over
other transport modes (Keywords 15), as shown in Fig. 6.
This preference, however, contributes to crowding is-
sues, affecting user satisfaction. Hence, improving the
quality and capacity of subway systems is imperative for
enhancing space accessibility.

Possibility of doing various activities

� Dominance of Shopping Activities. According to Gehl
(2010), diverse activity options are crucial for comfort
in urban spaces. Our SNA (Fig. 5) indicates that shopping
(Keyword 2) is a primary activity in the Bazzar. Although
this attracts visitors (Keywords 3, 6), it leads to space
overcrowding (Keyword 4), as per the keyword correla-
tion matrix (Fig. 6).

� Limited Activity Diversity. This overcrowding restricts
the feasibility of other activities, corroborated by a
lesser inclination towards walking and leisure activities.
Eating out (Keywords 8, 10) is another significant activ-
ity, but like shopping, contributes to crowding. The SNA
suggests a need for design strategies to diversify activ-
ities and improve comfort.

Walking convenience

� Walking as an Essential Activity. Gehl (2010) catego-
rizes activities into essential, optional, and social. In
work for comfort.



Fig. 6 Color-coded matrix of keywords for comfort.

S. Zarepour Sohi, S. Banihashemi, M. Sheikhkhoshkar et al.

+ MODEL
this context, walking, primarily linked to shopping
(Fig. 6), is more of an essential than an optional ac-
tivity. This highlights the need to enhance walkability,
making it an appealing and optional activity for
visitors.

Thus, the SNA graphs provide vital insights into the
factors influencing the comfort of urban public spaces.
While certain physical attributes like space size enhance
comfort, they also lead to crowding, affecting psycholog-
ical well-being. Accessibility, particularly through under-
ground transportation, is a key factor, as is the diversity of
activities, which currently skews heavily towards shop-
ping. Addressing these issues requires thoughtful urban
design strategies to balance physical features with the
need for diverse, enjoyable activities, and improved
accessibility.

4.2. Vitality

Variety of activities as a vitality indicator

� Jan Gehl and Jane Jacobs’ Perspective. Both Gehl and
Jacobs highlight the importance of diverse activities in
creating urban vitality. Jacobs particularly emphasizes
functional mixing as a key factor (Jacobs 1962).

� SNA Findings. Figure 7 shows a concentration of activ-
ities such as visiting historical centers (Keyword 11),
dining (Keywords 8, 10), and shopping (Keyword 2),
which contribute to space vitality. However, to truly
enhance vitality, a more balanced mix of activities (e.g.,
walking (Keyword 1), watching (Keyword 5), café culture
(Keyword 12)) should be encouraged, ensuring inclusivity
for all user groups.

Presence of people in public spaces

� Number of Users as a Vitality Measure. Consistent with
literature (AL-Fadala 2020), the presence of people is a
primary indicator of vitality. Figure 7 demonstrates that
14
shopping (Keyword 2) attracts a significant number of
visitors, thereby increasing space vitality.

� Balancing Crowding and Vitality. While a crowded space
indicates high vitality, it’s important to balance this with
the comfort and experience of users. Diverse activities
can help distribute crowds more evenly, enhancing
overall experience.

Walkability and urban vitality

� Importance of Walkability. Jacobs underscores the sig-
nificance of pedestrian-friendly environments for main-
taining urban vitality (Jayaprakash and Swamy 2021; Lu
et al., 2019).

� SNA Insights on Walkability. Figure 7 suggests that
walking (Keyword 1) is primarily linked to shopping
(Keyword 2). To boost vitality, walking should be pro-
moted not just as a means to an end but as an enjoyable
activity in itself. The color-coded matrix in Fig. 8 in-
dicates that enhancing walkability can diversify activ-
ities and improve the overall vitality of the space.

Hence, the SNA graphs provide valuable insights into the
factors influencing urban vitality and diversity. While ac-
tivities like shopping currently dominate, there is a clear
need for a more varied mix of activities to cater to different
demographics and interests. Ensuring inclusivity and
enhancing walkability are key strategies for improving the
vitality of urban public spaces. This balanced approach to
urban design will not only attract more people but also
enrich their experience in these spaces.

4.3. Safety

Interplay of safety and criminality

� Safety and Crime Context. Urban public space safety is
intrinsically linked to its criminality context. Modern
societies face challenges in managing public space



Fig. 8 Color-coded matrix of keywords for vitality.

Fig. 7 Keywords network for vitality.
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safety, with municipalities and police departments
employing strategies like Crime Prevention Through
Environmental Design (CPTED) (Mirzakhani et al., 2023).

� SNA Findings on Crime and Space Congestion. Figure 9
reveals a negligible correlation between crime rates,
including thefts (Keyword 3), and space congestion.
While thefts are mentioned in reviews, they do not
emerge as a significant concern in this space, possibly
due to effective CPTED strategies.

Traffic and urban space safety

� Impact of Traffic on Safety. The rate of accidents and
traffic congestion can significantly affect urban public
space safety. Figure 9 shows a moderate relationship
between traffic (Keyword 4) and crowdedness, suggest-
ing that traffic contributes to safety concerns.

� Design Interventions for Traffic Management: To
enhance safety, it is imperative to implement design
interventions aimed at easing traffic flow and reducing
crowding.
15
Natural surveillance and the “eyes on the street”

� Importance of Natural Surveillance. Jane Jacobs’
concept of “eyes on the street” emphasizes the role of
natural surveillance in enhancing safety (Zumelzu and
Barrientos-Trinanes 2019). The continuous flow of peo-
ple and the presence of attraction objects in public
spaces strengthen social ties and increase vigilance.

� SNA Insights on Crowding and Safety. Figure 9 indicates
that the space’s overcrowding (Keyword 1) potentially
contributes to increased natural surveillance. Despite
the high level of crowding, the space is deemed rela-
tively safe, possibly due to the enhanced observation
afforded by the large number of people present.

The applied SNA graph provides valuable insights into
the complex interplay between safety, crime, traffic, and
natural surveillance in urban public spaces. While the pres-
ence of crime is not significantly correlated with space
congestion, traffic issues pose a safety challenge that re-
quires targeted design solutions. The principle of natural
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surveillance, facilitated by high footfall, plays a crucial role
in maintaining safety. These findings suggest that urban
design strategies should focus on balancing crowd manage-
ment with traffic control and leveraging the natural sur-
veillance afforded by vibrant public spaces to enhance
overall safety.

4.4. SWOT analysis

Following the detailed SNA, a SWOT analysis was conducted
focusing on the three primary quality principles of comfort,
vitality, and safety. This analysis was integral in developing a
framework for regeneration and design interventions for
Bazzar, the chosen case study of urban public space (refer to
Fig. 10 for details). A synthesis of the SNA findings reveals
several key insights.

1) Congestion. Identified through the keyword “crowd”,
congestion emerged as a significant factor impacting the
quality of comfort, safety, and vitality within the space.
This aspect presents a dual nature, acting both as an
Fig. 10 The design i
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opportunity and a threat. The opportunity lies in
leveraging the crowd to enhance vibrancy and activity,
while the threat is in potential overcrowding leading to
discomfort and safety concerns.

2) Spatial Dimensions. The keywords “large”, “huge”, and
“big” were associated with the spatial dimensions of
Bazzar. These terms are indicative of the area’s exten-
sive space, which positively influences the quality of
comfort and vitality. Hence, the spacious nature of
Bazzar is regarded as both a strength and an opportu-
nity, offering potential for diverse uses and activities.

3) Shopping Activity. The prominence of shopping as a key
activity in Bazzar was highlighted. This aspect is seen as
a strength, contributing significantly to the site’s vital-
ity. However, it also poses a threat if the shopping ac-
tivities lead to excessive commercialization or
overcrowding, potentially detracting from other aspects
of urban space quality.

These insights from the SWOT analysis underscore the
complex interplay of various factors influencing the quality
nterventions zone.
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of urban public spaces. They provide a nuanced under-
standing of Bazzar’s current state and serve as a foundation
for informed design and regeneration strategies.

4.5. Design intervention and regeneration

Drawing on the insights gained from the SWOT and SNA, it
has been deduced that the expansive area of the space of-
fers a significant opportunity to enhance its overall quality.
This “magnitude of space” can be strategically utilized to
improve the user experience and functionality of the area.
Conversely, the issue of congestion, encompassing both
pedestrian and vehicular traffic, emerges as a primary
weakness and threat. Addressing this challenge is crucial for
augmenting the quality of the urban space across all three
dimensions: safety, comfort, and vitality-diversity. The
integration of on-site observations with the findings from the
SWOT analysis has led to the formulation of targeted design
principles and intervention strategies. These strategies are
tailored to address the unique characteristics and needs of
the designated design intervention zone (as detailed in
Fig. 10). The proposed interventions aim to capitalize on the
inherent strengths and opportunities of the space while
mitigating its weaknesses and threats. Table 5 presents a
comprehensive outline of these design principles and inter-
vention strategies, providing a roadmap for enhancing the
urban space qualities in a holistic and sustainable manner.

The SWOT analysis dedicated to comfort, as outlined in
Table 4, reveals that while crowded spaces may impede
comfortable walking as an optional activity (CeW4), the
expansive nature of the area offers an opportunity to
facilitate convenient walking (CeO4). Environmental at-
tributes that promote and support walking activities
significantly contribute to an individual’s comfort level
(Liang et al., 2022). Factors such as aesthetic appeal,
presence of greenery (refer to Table 5(b)), human-scale
architecture, well-designed spaces, quality materials,
ample walking space, and well-maintained surfaces are
crucial for pedestrian comfort (Zakaria and Ujang, 2015).
Furthermore, the criteria bolstering walkability, and
thereby comfort, include sufficient walkways, continuous
sidewalks free from impediments, comfortable walking
surfaces, seating, weather protection, maintenance of
desired walking speeds, engaging pedestrian activities, and
minimized noise and air pollution (see Table 5(f)) (Sarkar,
2003). Walkability not only enhances comfort but also
plays a vital role in boosting urban vitality and safety (Table
5(c)), as it can reduce crime and increase the safety of the
space (Jalaladdini and Oktay, 2012).

In contrast, the SWOT analysis for vitality, detailed in
Table 4, highlights the space’s magnitude as an opportunity
to improve walkability, thereby augmenting vitality
(VeO3). The congestion issues, depicted in Figs. 11 and 12
and involving both pedestrian and vehicular traffic, pose
significant challenges to walkability. Consequently, the
redesign of the space to restrict motor vehicles and alle-
viate car congestion is proposed. This intervention aims to
enhance both the vitality and comfort quality of the space.
In essence, the SWOT analyses for both comfort and vitality
underscore the interlinked nature of these aspects, with
walkability being a pivotal factor in their improvement.
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As deduced from the SWOT analysis focusing on comfort
(referenced in Table 4), a critical concern is that congestion
within the space, caused by both vehicles and pedestrians,
can escalate air and noise pollution. This environmental
degradation potentially leads to a decrease in the number
of visitors (CeT1). To mitigate these negative impacts, a
strategic enhancement of vegetation and greenery in the
area is recommended (as illustrated in Figs. 11 and 12). The
introduction of green spaces can have a profoundly positive
effect on the psychological well-being of visitors, fostering
a sense of comfort and tranquillity.

Moreover, the addition of greenery is not only beneficial
for aesthetic and psychological reasons but also serves as a
practical measure against environmental pollutants. Vege-
tation acts as a natural barrier, contributing to the reduc-
tion of noise and air pollution (as detailed in Table 5 (b)).
Thus, the strategic implementation of green spaces is
proposed as a dual-purpose solution: enhancing the overall
aesthetic and psychological comfort of the space while
simultaneously addressing environmental concerns
(Vukmirovic et al., 2019).

The issue of overcrowding is identified as a principal
weakness in the studied space, adversely affecting the
level of comfort (CeW1). Urban morphology, specifically
the spatial arrangement of buildings, plays a pivotal role in
either hindering or facilitating the utilization of open
spaces (refer to Table 5(g)) (Vukmirovic et al., 2019).
Design interventions aimed at alleviating population den-
sity are crucial in this context. Figure 13 showcases a pro-
posed redesign, where the transformation of semi-private
spaces into more open designs is highlighted. Such
restructuring is expected to not only elevate the comfort
level and reduce congestion but also to enhance the vitality
of the space.

The SWOT analysis for comfort and vitality further re-
veals that the expansive nature of the space presents op-
portunities for a variety of activities (CeO3, VeO1).
Research underscores the importance of diverse urban ac-
tivities in fostering vibrant urban spaces (see Table 5(a))
(Ou et al., 2021; Vukmirovic et al., 2019). In line with this,
it is proposed to incorporate additional facilities and urban
furniture to support a range of activities. This intervention,
as depicted in Figs. 11 and 12, aims to accommodate
various age groups, thereby enriching the experience of
comfort, vitality, and safety within the space. The analysis
confirms that the Bazzar has ample space available for such
design interventions. Hence, this principle is reinforced by
providing necessary urban amenities and sufficient space
for diverse activities, including seating, dining, observing,
and recreational activities, as visualized in Fig. 13.

These strategies, derived from the SWOT analysis and
supported by literature, emphasize a multi-faceted
approach to urban design. By addressing overcrowding
and enhancing the capacity for diverse activities, the in-
terventions aim to create a more comfortable, vibrant, and
safe urban environment.

The SWOT analysis concerning safety (refer to Table 4)
highlights that the space’s congested nature potentially
diminishes the sense of safety (S-T3). According to Jacobs
(1962), to reduce crime rates and enhance the perception
of safety, while also improving vitality, three key urban
design features should be emphasized:



Table 4 SWOT analysis for safety, comfort and vitality.

Urban
space
quality

Factors Strength Weakness Opportunity Threat

Comfort Physical condition and
physiological level of
comfort

Magnitude of space leads to
physical comfort for the users
(CeS1)

Magnitude of space leads to
overcrowding the space
(CeW1)

Magnitude of space can
increase
Psychological comfort for their
users (CeO1)

Magnitude of space leads to
crowded space which can
reduce the number of visitors
(CeT1)

Accessibility Accessibility of space through
public transportation (CeS2)

Crowded subway leads to
difficult access (CeW2)

The possibility of providing
more and easier access to the
space through the
reinforcement of public
transportation (CeO2)

The lack of convenient access
to public transportation leads
to a decline of number of
visitors (CeT2)

Possibility of doing
various activity

Concentration of commercial
activities (CeS3)

Lack of equal conditions to
perform different activities
(CeW3)

Magnitude of space provides
opportunities to do various
activities (walking, sitting,
eating) conveniently(CeO3)

Concentration of shopping
activities can lead to crowding
the space and dissatisfaction of
the users, decrease number of
visitors (CeT3)

Walking convenience Possibility of do walking for
shopping (CeS4)

Crowded space reduces the
possibility of doing comfortable
walking(CeW4)

Magnitude of space provide
opportunity to do convenient
walking (CeO4)

Crowded space decreases
possibility of convenient
walking as an optional activity
(CeT4)

Vitality Possibility of doing
various activities and mix
land use

Concentration of shopping activity
leads to enhancing vitality (VeS1)

Concentration of commercial
activity leads to decreasing the
presence of different age group
(VeW1)

The possibility of providing the
opportunity to perform various
activities (VeO1)

Commercial focus overtakes
other activity in the space and
reduces the variety of
opportunities (VeT1)

Presence of large
number of people

Presence of a large number of
people leads to more vital space
(VeS2)

Presence of large number of
people just for shopping
activity (VeW1)

Possibility of creating vital
space with enhancement of
human attractions (VeO2)

Crowded space leads to
decreasing safety and number
of visitors (VeT2)

Walkability Possibility of do walking in this
space (VeS3)

Walking activity as essential
activity in this space not
optional activity (VeW2)

Possibility of do walking as an
optional activity due to
magnitude of space (VeO3)

Crowded space may reduce the
possibility of creating a
comfortable space for walking
(VeT3)

Safety Crime The low rate of crime in this space
(SeS1)

Low rate of theft due to
congestion of space (SeW1)

Possibility to Presence of large
number of people due to safety
of space (SeO1)

Crowded space may lead to
increasing crime (SeT1)

Traffic Low rate of traffic in the space
(SeS2)

Traffic is related to congestion
of space (SeW2)

Possibility of creating safe
space with removing traffic
(SeO2)

Decreasing safety with
increasing traffic in the space
(SeT2)

Natural surveillance-
flow of people (eye
street)

Presence of people increases
safety of space (SeS3)

Flow of people leads to
congestion of space and lead to
occurrence of crime (SeW3)

Possibility of presence of more
people due to safety of space
(SeO3)

Decreasing safety of space due
to congestion of space (SeT3)
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Table 5 Design intervention strategies for Bazzar’s regeneration.

Urban
space
qualities

SWOT analysis Urban space quality covered Regenerative design principle Proposed design sketches Reference

Fully
covered

Partially
covered

Not
covered

Comfort
Vitality
Safety

CeO3, CeW3, C-T3, V
eT3, VeW1, VeO1

Comfort,
Vitality

Safety (a) Providing opportunities and
facilities to make various
activities conveniently (mixed
used.

(Zumelzu and Barrientos-
Trinanes 2019; Ou et al.,
2021; AL-Fadala 2020;
Montgomery 2007)

CeO1, VeO2 e Comfort-
Vitality

Safety (b) Enhancing greenery of space. (AL-Fadala 2020; Mehta
2014; Vukmirovic et al.,
2019; Zamanifard et al.,
2019)

CeS1, C-T4, CeO4, C
eW4, VeS3, VeO3, V-T3,
SeO3

Comfort Vitality,
Safety

e (c) Enhancing walkability of the
space.

(Almahmood et al.,
2022; Liang et al., 2022;
Zamanifard et al., 2019)

VeT2, S-T1, SeW1, S
eW3, SeO3, S-T3

Safety Vitality Comfort (d) More focused monitoring of
crowded spaces.

(AL-Fadala 2020; Jacobs
1962; Mehta 2014)

CeT3, CeW3, CeO3, V
eO1, VeW1, VeT1, S
eW1, SeT1, SeT3, S
eW3, SeO3

Safety Vitality,
Comfort

e (e) Delivering 24-7 activities to
monitor the space and active
frontage.

(Jacobs 1962;
Zamanifard et al., 2019)

CeO3, CeW4, CeO4,C
eT4, VeS3, VeW2, V
eO3, VeT3

Comfort, Vitality e Safety (f) Providing comfortable pathways. Jacobs (1962)

CeT1, CeO1, CeW1, C
eT4, CeO4, CeW4, V
eT2, VeT3, VeO3, S
eT1, SeW3, S-T3

Comfort Vitality,
Safety

e (g) Considering open spaces,
designing porosity for better
population dispersion and
preventing population
concentration (changing urban
morphology to better use of urban
public space).

Vukmirovic et al. (2019)
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Fig. 11 Enhancing the walkability and greenery of the space.

Fig. 12 Creating comfortable urban public space with the enhanced walkability.

Fig. 13 Creating more comfortable and vital urban space.
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1) A clear demarcation between public and private spaces
along the street;

2) Social monitoring facilitated by the placement of
buildings adjacent to the street (as detailed in Table
5(d));

3) The creation of lively and attractive sidewalks to in-
crease “natural surveillance” or “eyes on the street”
(refer to Table 5(e)).

In alignment with these principles, it is proposed that
the buildings surrounding the space incorporate 24-h active
uses, such as restaurants and cafés. These establishments
can provide subtle yet effective surveillance over the area,
contributing to a heightened sense of safety (as depicted in
Figs. 13 and 14). This approach not only addresses safety
concerns but also serves to enhance the overall vitality of
20
the space by promoting continuous activity and engage-
ment. Implementing such design strategies is anticipated to
create a more secure and vibrant urban environment. The
integration of active ground-floor uses, coupled with clear
spatial definitions and natural surveillance, aligns with Ja-
cobs’ urban design principles and offers a practical
approach to improving both safety and vitality in the urban
context.
5. Discussion

This study marks a pioneering integration of SNA and SWOT
analysis, utilizing social media data to elucidate and enrich
the urban public space qualities of Tehran’s Grand Bazaar.
This integrative discussion aims to delve deeply into the



Fig. 14 Enhancing the safety of space.
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synthesized findings from the study, highlighting the
methodological innovation, analytical depth, and practical
implications.

5.1. Methodological innovation and analytical
depth

The application of SNA to social media data represents a
significant methodological leap in urban studies, enabling
the quantification and visualization of public perceptions
and interactions related to urban spaces. The study’s use of
a weighted adjacency matrix for analyzing keyword co-
occurrences within social media reviews is particularly
noteworthy. This approach not only identifies the salient
themes of comfort, vitality, and safety but also quantifies
the strength of relationships between these themes and
associated keywords. For instance, the prominence of
keywords such as “crowd” and “shopping” in relation to the
Bazaar’s vitality underscores the dual nature of crowded-
ness as both a driver of vibrancy and a potential detractor
from comfort and safety.

The synthesis of SNA findings with SWOT analysis further
enhances the analytical depth. This integration allows for a
nuanced understanding of the Bazaar’s current state,
revealing that its spatial magnitude acts as both a strength
(enabling diverse activities and improving comfort) and a
weakness (leading to potential overcrowding and safety
concerns). The detailed mapping of these dynamics pro-
vides a comprehensive picture of the urban space’s quali-
ties, informed directly by user-generated content.

5.2. Practical implications and urban design
considerations

Drawing on the analytical insights, the research proposes
targeted design interventions aimed at alleviating identi-
fied weaknesses and threats while capitalizing on strengths
and opportunities. For example, the suggested redesign to
alleviate pedestrian and vehicular congestion addresses the
identified threat of overcrowding. This intervention is
underpinned by a deep understanding of the Bazaar’s
spatial dynamics, highlighting the manuscript’s practical
relevance.

Moreover, the proposed enhancement of greenery and
the emphasis on diverse activities within the Bazaar not
only aim to improve the physical and psychological comfort
of users but also reflect a sophisticated application of urban
design principles aimed at enhancing vitality and safety.
These interventions demonstrate an effective synthesis of
data-driven insights with urban design considerations,
showcasing a model for future urban regeneration projects.
21
6. Conclusion

The conclusions of this study are twofold, encompassing both
methodological insights and substantive findings derived
from a comprehensive analysis. Methodologically, this
research employed a triangulated approach, integrating
literature reviews, social media data analysis, and regener-
ative design principles. The literature review facilitated the
extraction of essential qualities of urbanpublic spaces,while
the analysis of data from social media networks, specifically
Tripadvisor and Google Place, provided insights into users’
opinions and perceptions of these spaces. This approach
offered a more straightforward and time-efficient alterna-
tive to traditional methods of analyzing urban public spaces.
Furthermore, the data from these platforms serve as a
readily accessible virtual layer of information, supplement-
ing the physical aspects of urban spaces.

In this research, the Grand Bazaar in Tehran was selected
for a detailed case study, utilizing social media data as a
primary source of information. Subsequent analysis
employed SNA to examine three key attributes of this area:
comfort, vitality, and safety. A SWOT analysis was then
conducted to formulate design and regeneration strategies
for the space. The analysis revealed that the spatial magni-
tude serves dual roles as both a significant strength (oppor-
tunity) and a potential weakness (threat) concerning the
quality of comfort. Similarly, the study identified that the
area’s focus on shopping activities and its resultant crowd-
edness could be perceived as both an advantage (opportu-
nity) and a critical limitation (threat) in terms of vitality.
Furthermore, the findings suggest that while population
density (crowdedness) enhances the space’s vibrancy, mak-
ing it a strength (opportunity), it also leads to congestion,
posing a significant challenge (threat) to safety. Ultimately,
the study proposes comprehensive regenerative design
principles and interventions aimed at bolstering the qualities
of the space, thereby enhancing its overall utility and
appeal.

Three significant findings emerged from this study:

1) Quantitative analysis of social media data can effec-
tively inform qualitative analyses, providing a deeper
understanding of urban space qualities.

2) Social media data serves as a valuable tool for investi-
gating the qualities of urban spaces.

3) The SWOT analysis highlighted two critical aspects: the
“magnitude of space” as a key opportunity and
“crowdedness” as a prominent issue needing attention.

The contributions of this research are manifold, syn-
thesizing quantitative data with qualitative analysis to
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inform urban regeneration strategies in a novel and im-
pactful manner. Firstly, the successful application of SNA
to social media data exemplifies the study’s innovative use
of digital analytics to uncover qualitative insights within
quantitative datasets. Secondly, the execution of a SWOT
analysis, informed by the findings from SNA, further con-
tributes to the study’s depth. This strategic analysis in-
tegrates the complex array of qualitative indicators
extracted from social media data, enabling a comprehen-
sive assessment of the SWOT associated with the Bazaar’s
urban space qualities. Lastly, the development of a design
intervention framework, predicated on the insights
garnered from both SNA and SWOT analysis, showcases the
practical application of the study’s findings. This frame-
work proposes specific, data-informed strategies for
enhancing comfort, vitality, and safety within Tehran’s
urban public spaces, thereby directly contributing to the
regeneration of these areas.

These findings suggest that the proposed methodological
approach could be effectively replicated in other case
studies. However, caution must be exercised in interpreting
the results due to certain limitations. The study’s analytical
scope was confined to three factorsdcomfort, safety, and
vitalitydand their direct correlation with the quality of
urban public spaces. Future research could expand this
scope to encompass a broader array of quality criteria and
explore the potential interrelationships among these
factors.

AI ethics statement

During the preparation of this work, the authors used
ChatGPT in order to improve the language and readability
of the manuscript. After using this tool, the authors
reviewed and edited the content as needed and take full
responsibility for the content of the publication.

Declaration of competing interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

References

Agryzkov, T., Martı́, P., Nolasco-Cirugeda, A., Serrano-Estrada, L.,
Tortosa, L., Vicent, J.F., 2016. Analysing successful public
spaces in an urban street network using data from the social
networks Foursquare and Twitter. Applied network science 1
(1), 1e15. https://doi.org/10.1007/s41109-016-0014-z.

AL-Fadala, E., 2020. Public space and User’s comfort, health and
well-being: a study of improving spatial qualities of public open
space (POS) in city of doha, Qatar. Masters of Science in Urban
Planning and Design, Qatar University. http://hdl.handle.net/
10576/12654.

Almahmood, M., Gulsrud, N.M., Schulze, O., Carstensen, T.A.,
Jørgensen, G., 2022. Human-centred public urban space:
exploring how the ‘re-humanisation’of cities as a universal
concept has been adopted and is experienced within the socio-
cultural context of Riyadh. Urban research & practice 15 (1),
1e24. https://doi.org/10.1080/17535069.2018.1539512.
22
Banihashemi, S., Sohi, S.Z., 2022. Data-centric Regenerative Built
Environment: Big Data for Sustainable Regeneration. Routledge.
https://doi.org/10.4324/9781003139942.
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