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Abstract 

The concept of the 20-Minute City has gained significant attention as a promising approach for 

evaluating sustainable and livable urban environments. However, accesing the required data for 

this evaluation can be costy and time-consuming. Linked Open Data (LOD) provides a wealth of 

information for many areas. This paper investigates the use of LOD for evaluation of  the 20-

Minute City copcept. As a case study we have used the data and techniques to evaluate this concept 

for the city of Mashhad. Mashhad in the second largest and populated city of Iran and is located 

in the north-east of the country. Through the analysis, the index of 59.17 was calculated for 

Mashhad city, indicating that Mashhad is 59.17% close to being a "20-minute city". 

Keywords: 20-Minute City; Mashhad; Iran; urban issues; sustainable urban development; case 

study. 
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Introduction 

Urban areas worldwide are facing significant challenges due to rapid population growth, 
traffic congestion, and environmental concerns. In the pursuit of sustainability, livability, and 
inclusivity, a novel concept has emerged - the 20-Minute City. The 20-Minute City is an urban 
development approach that aims to create compact, self-sufficient neighborhoods where residents 
can access their daily needs within a 20-minute walk or bike ride from their homes. This paradigm 
shift in urban planning prioritizes accessibility, connectivity, and proximity to improve the quality 
of life for urban dwellers [2]. 

Traditionally, cities have been designed with a focus on segregating land uses, resulting in 
sprawling neighborhoods heavily reliant on private vehicles. This car-centric approach has led to 
negative consequences such as increased traffic congestion, air pollution, and decreased social 
cohesion. Conversely, the 20-Minute City seeks to reshape urban landscapes by fostering mixed-
use neighborhoods that integrate residential, commercial, recreational, and educational facilities 
in close proximity. This proximity enables residents to meet their daily needs and engage in 
activities without undertaking long and energy-consuming commutes [8, 14, 17]. 

Moreover, the 20-Minute City promotes active modes of transportation like walking and 
cycling, reducing reliance on cars and encouraging healthier lifestyles. The concept acknowledges 
the significance of creating safe and appealing pedestrian and cycling networks that facilitate 
active mobility. By prioritizing non-motorized transportation and investing in infrastructure such 
as pedestrian-friendly streets, dedicated bike lanes, and public transportation systems, cities can 
improve mobility, reduce traffic congestion, and decrease greenhouse gas emissions [1, 6]. 

This transformative urban planning approach has gained global traction, with cities like Paris, 
Melbourne, and Barcelona actively adopting and implementing the principles of the 20-Minute 
City. These cities are reimagining their urban fabric, redesigning public spaces, and investing in 
sustainable transport infrastructure to cultivate vibrant, walkable neighborhoods. Additionally, 
technological advancements and data-driven planning tools have played a vital role in facilitating 
the realization of the 20-Minute City vision by providing insights into mobility patterns, land use 
optimization, and infrastructure planning [2]. 

While the 20-Minute City presents potential benefits beyond transportation and urban form, 
such as enhanced social interaction, local economic promotion, and improved public health 
outcomes, challenges like land use constraints, funding limitations, and community engagement 
pose significant obstacles to widespread implementation [6, 8]. 

This paper aims to explore the key principles and components of the 20-Minute City, examine 
its potential benefits and challenges, and analyze its evaluation in Mashhad city. By doing so, we 
seek to provide a comprehensive understanding of the 20-Minute City and contribute to the 
ongoing discourse on sustainable urban development. 

The remainder of the paper is organized as follows. In Section 2, we review related literature. 
Section 3 introduces the 20-Minute City criteria and analyzes its evaluation in Mashhad city. In 
Section 4, we propose our quality model. We evaluate the proposed model in Section 5 and 
conclude in Section 6. 
Related Works 

The concept of the 20-Minute City has garnered considerable attention in urban planning and 
sustainable development literature. Scholars and researchers have extensively explored various 
aspects of this innovative urban design approach, investigating its potential benefits, challenges in 
evaluation, and presenting case studies of cities that have embraced similar principles. This section 
provides an overview of the key findings from relevant studies in this field. 
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A. Accessibility and Proximity 

The core principles of the 20-Minute City revolve around accessibility and proximity. 
Scholars have emphasized the significance of developing compact, mixed-use neighborhoods 
where essential amenities and services are easily accessible to residents. By minimizing travel 
distances, residents are encouraged to use sustainable modes of transportation. For instance, 
studies by D.C.Da Silva et al. (2020) have demonstrated the positive correlation between 
neighborhood design with shorter distances and higher rates of active transportation [6]. L. Wang 
et al. (2017) showed that residential density, land use mix, street connectivity, retail land use, 
walkability, sidewalk, and access to destinations had a convincing positive relationship with 
walking for transport [20]. 

B. Multi-modal Transportation 
Efficient and sustainable transportation systems play a vital role in realizing the vision of the 

20-Minute City. Numerous studies have focused on integrating various transportation modes such 
as walking, cycling, and public transit. Research by R. Dunning et al. (2021) emphasized the 
importance of well-connected, multimodal networks in facilitating accessibility and reducing 
reliance on private vehicles [12]. L. Alessandretti et al. (2022) and L. G. Natera Orozco et al. 
(2021)   reviewed modeling approaches and observational evidence in multimodal mobility and 
public transport system dynamics, focusing on integrated real-world mobility patterns [21, 22].  

C. Land Use Planning 

Optimal land use planning is crucial for creating 20-Minute Cities. Scholars have explored 
strategies to promote mixed land use, compact development, and vibrant public spaces. The work 
of T. Li et al. (2023) investigated the relationship between land use patterns and transportation 
choices, underscoring the need for cohesive planning approaches that integrate residential, 
commercial, and recreational areas [16]. D. Alipour et al. (2023) Analyses the role of Land use, 
transport, and energy-environment integration (LUTEI) as an elaborate approach to improving 
urban resilience [23]. 

D. Technology and Data-Driven Solutions 

Technological advancements and data-driven planning tools have greatly influenced the 
development of 20-Minute Cities. Researchers have examined the role of digital platforms, 
geospatial analysis, and real-time data in informing urban planning decisions. A study by A. 
Calafiore et al. (2022) highlighted the potential of data-driven modeling and simulation techniques 
in optimizing transportation networks and enhancing accessibility [1]. G. Pozoukidou et al. (2022) 
revisit 15-Minute City urban-planning premises in the light of emerging social, physical, and 
structural developments through 2030, with a focus on European cases [27]. Z. Allam et al. (2023) 
outline the need to refocus the direction of the smart city narrative to favor human scale planning 
dimensions and unveils how the 15-minute city concept possibly positions itself as a natural 
evolution of the smart city concept [24].  

E. Case Studies 

Numerous cities worldwide have implemented elements of the 20-Minute City concept, 
providing valuable insights into successful implementation strategies and outcomes. For example, 
the research conducted by Loukaitou-Sideris and Eckelman (2022) examined the transformation 
of Melbourne, Australia into a 20-Minute City through investments in public transport, cycling 
infrastructure, and the integration of land use planning and transport policies [11]. B. Olivari et al. 
(2023) presented the NExt proXimity Index (NEXI), based on open data and capable of measuring 
the level of local proximity to services by walking, according to the principles of the 15-minute 
city. The goal of NEXI is to identify which of the different areas of a given territory already follow 
the 15-minute paradigm and was experimented in two use cases in the cities of Ferrara and 
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Bologna, Italy [25]. H. Wu et al. (2021)  based on the city’s multi-source large data set including 
2018 AutoNavi POI (Point of Interests), OSM (OpenStreetMap) road network data and LandScan 
population data set, evaluated the current status of Shanghai’s 15min-CLC through the fusion of 
kernel density estimation, service area analysis and other statistical models and proposes relevant 
optimization suggestions [26]. 

These related works contribute to the growing body of knowledge on the 15-Minute and 20-
Minute City, offering theoretical frameworks, empirical evidence, and practical examples to guide 
urban planners, policymakers, and researchers in realizing sustainable and livable urban 
environments. 
20-Minute City Criteria 

The concept of the 20-Minute City encompasses a set of criteria and principles that guide the 
design and development of urban areas. These criteria aim to create compact, self-sufficient 
neighborhoods where residents can access essential services and amenities within a 20-minute 
walk or bike ride.  

A. Criteria Associated with the 20-Minute City: 

The following criteria are commonly associated with the 20-Minute City: 
1) Mixed-Use Development: A fundamental criterion of the 20-Minute City is the promotion 

of mixed-use development. This involves integrating residential, commercial, educational, and 
recreational facilities within close proximity. Having diverse land uses within a neighborhood 
reduces the need for long-distance travel and supports the concept of complete communities. 
Research by Cervero and Kockelman (2020) emphasizes the importance of mixed-use 
development in facilitating proximity and accessibility [5]. 

2) Compact Urban Form: Creating a compact urban form is essential to minimize travel 
distances and encourage active transportation modes. The design should focus on achieving higher 
population densities, reducing sprawl, and optimizing land use efficiency. A study by Shamsuddin 
et al. (2021) discusses the relationship between compact urban form and walkability, highlighting 
the positive impact on accessibility and reducing reliance on private vehicles [15]. 

3) Walkability and Cycling Infrastructure: Walkability and cycling infrastructure are key 
elements of the 20-Minute City. Pedestrian-friendly streets, well-designed sidewalks, dedicated 
bike lanes, and bike-sharing programs facilitate active modes of transportation. Researchers such 
as Handy et al. (2022) have explored the correlation between walkability, cycling infrastructure, 
and increased walking and cycling rates in urban areas [9]. 

4) Public Transportation and Connectivity: Efficient public transportation systems play a vital 
role in enabling residents to reach destinations beyond the 20-minute walking or cycling radius. 
Accessible and reliable public transit options, such as buses, trams, or metro networks, enhance 
connectivity within the city and provide an alternative to private vehicle use. Studies by Vassallo 
et al. (2023) have examined the integration of public transportation with land use planning to 
promote accessibility and multi-modal connectivity [19]. 

5) Local Service Provision: To create self-sufficient neighborhoods, it is essential to ensure 
the availability of essential services and amenities within the 20-minute radius. This includes 
access to grocery stores, healthcare facilities, schools, parks, and recreational spaces. Researchers 
such as Kim and Ulfarsson (2021) have investigated the relationship between local service 
provision and travel behavior, emphasizing the importance of proximate access to daily needs. 

6) These criteria serve as guidelines for urban planners and policymakers aiming to transform 
existing urban areas or design new neighborhoods with the 20-Minute City vision in mind. By 
adopting these criteria, cities can create more sustainable, accessible, and livable environments 
that prioritize the well-being and convenience of their residents [10]. 
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B. Analysis of "The 20-Minute City" in Mashhad City 

The concept of the 20-Minute City holds significant potential for urban areas in Iran, 
particularly in cities like Mashhad that are experiencing rapid population growth, increasing 
urbanization, and transportation challenges. By examining the application of this concept in 
Mashhad city, we can gain insights into its feasibility, benefits, and challenges within the local 
context. 

1) Current Urban Challenges in Mashhad and Iran: Mashhad, as one of the largest cities in 
Iran, faces numerous urban challenges such as traffic congestion, air pollution, and limited 
accessibility to essential services. These challenges are not unique to Mashhad but are also 
prevalent in other Iranian cities. An analysis by V. Vakili et al. (2018) discusses the transportation-
related challenges faced by Mashhad and highlights the need for sustainable urban development 
strategies [18]. 

2) Potential Benefits of the 20-Minute City in Mashhad and Iran: Implementing the principles 
of the 20-Minute City in Mashhad and other Iranian cities can bring about various benefits. It can 
reduce traffic congestion by encouraging active modes of transportation and reducing reliance on 
private vehicles. This, in turn, can lead to improvements in air quality and public health. Research 
by A. Qazimirsaeed et al. (2022) discusses the potential benefits of walkability and the promotion 
of non-motorized transportation in Iranian cities [4]. 

3) Urban Design and Infrastructure Considerations: To realize the vision of the 20-Minute 
City in Mashhad and other Iranian cities, careful urban design and infrastructure planning are 
necessary. This includes developing a well-connected network of pedestrian-friendly streets, 
dedicated cycling lanes, and efficient public transportation systems. A study by E. Jamei et al. 
(2021) examines the role of urban design in promoting sustainable transportation and accessibility 
in Iranian cities [7]. 

4) Local Context and Cultural Factors: It is essential to consider the local context and cultural 
factors when applying the 20-Minute City concept in Mashhad and other Iranian cities. Factors 
such as social norms, urban morphology, and historical heritage should be taken into account. 
Research by A. Pilehvar (2021) explores the cultural dimensions of urban development in Iran and 
emphasizes the importance of community engagement and stakeholder involvement [3]. 

5) Implementation Challenges and Lessons Learned: While the 20-Minute City concept holds 
promise, it also poses challenges in implementation. These challenges may include land use 
constraints, funding limitations, and resistance to change. An analysis of case studies from 
Mashhad and other Iranian cities can shed light on the implementation challenges and provide 
valuable lessons learned. A study by S. Amoushahi et al. (2022) examines the barriers to 
sustainable urban development in Iranian cities and provides insights into overcoming obstacles 
[13]. By analyzing the application of the 20-Minute City concept in Mashhad city, we can identify 
opportunities for sustainable urban development, address local challenges, and enhance the 
livability and accessibility of these urban areas. 
Materials and Methods 

In this section, we outline the materials and methods employed to retrieve and process data 
from OpenStreetMap (OSM) for the analysis of the 20-Minute City concept. 

In order to access the code for our project, please refer to our source code at GitHub repository. 
The repository contains the complete implementation of the code, allowing you to explore the 
details of our 20-minute city concept in Mashhad, Iran. 

A. Data Retrieval from OpenStreetMap 

OpenStreetMap (OSM) is a collaborative mapping project that provides detailed geographic 
data worldwide. To access and analyze specific data within OSM, we utilized the SPARQL query 
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language. Although OSM offers interactive maps and browsing capabilities, extracting and 
analyzing specific data requires a customized approach. 

To retrieve subarea information within the boundary of Mashhad city, we developed a specific 
SPARQL query. This query targets the Mashhad boundary relation and retrieves relevant data. 
Each component of the query is explained, and an overview of its functioning is provided. 

B. Division of Districts, Zones, and Neighborhoods in Mashhad City 
Mashhad, located in the Razavi Khorasan Province of Iran, has been divided into various 

administrative units to facilitate governance and urban planning. These divisions include districts, 
zones, and neighborhoods. 

1) Districts: Mashhad is officially divided into 11 districts, namely the Central District, 
Ahmadabad, Ahmadabad Mastofi, Asia, Piroozi, Shahid Kaveh, Kowsar, Mohammadabad, 
Neyshabur, Hemmatabad, and Varamin. District divisions aim to streamline administrative 
processes and ensure efficient governance and resource allocation across different areas of the city. 

2) Zones: In addition to districts, Mashhad is further classified into different zones based on 
geographic location and characteristics. These zones include the central zone, north zone, south 
zone, east zone, and west zone. Zone divisions assist in urban planning, development initiatives, 
and targeted resource allocation based on the unique requirements and characteristics of each zone. 

3) Neighborhoods: Mashhad comprises numerous neighborhoods that contribute to the city's 
localized identities and communities. Notable neighborhoods include the city center, Ahmadabad, 
Ahmadabad Mastofi, Asia, Piroozi, Shahid Kaveh, Kowsar, Mohammadabad, Neyshabur, 
Hemmatabad, and Varamin. Neighborhood divisions foster a sense of belonging, enable efficient 
provision of local services, and encourage community engagement and participation in 
neighborhood-specific initiatives. 

4) Reasons for Division: The division of Mashhad into districts, zones, and neighborhoods 
serves several purposes. Firstly, it facilitates effective governance and administration by 
decentralizing decision-making processes, allowing for localized management and tailored service 
provision. Secondly, it aids in urban planning and development initiatives, as each unit can be 
assessed and addressed individually, considering specific demographic, economic, and social 
factors. Furthermore, these divisions promote a sense of community and facilitate civic 
engagement, as residents can actively participate in neighborhood-specific initiatives and 
contribute to local development. 

In the following sections, we present the retrieval of Mashhad city districts and regions using 
SPARQL queries on OpenStreetMap data. We then explain the process of obtaining relation 
boundaries, calculating road lengths, and determining amenity counts within the geographic areas 
of Mashhad using a Python script. 

C. Finding Regions using SPARQL 
Querying OpenStreetMap (OSM) data using SPARQL offers a robust method to extract 

specific information. In this article, we examined a sample SPARQL query that retrieves subareas 
within the Mashhad boundary relation. By analyzing each component of the query, we gained an 
understanding of how it retrieves the names, administrative levels, and coordinates of the subareas, 
while also considering intermediate relations. 
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SPARQL query that retrieves subareas within the Mashhad boundary relation. 

SELECT * WHERE { 

  osmrel:5725142 osmm:has+ ?subarea. 

  ?area ?subarea "subarea". 

   

  ?subarea osmt:name ?name_subarea.   

  ?area osmt:name ?name_area. 

 

  ?subarea osmm:loc ?coordinates_subarea. 

  ?area osmm:loc ?coordinates_area. 

} 

ORDER BY ?name_area ?name_subarea 

 
 
The query begins by specifying the Mashhad boundary relation and retrieves its subareas 

using the osmm:has+ predicate. By utilizing the osmm:has+ predicate, the query captures not only 
the immediate subareas but also the subareas nested within intermediate relations. 

Next, the query filters the subareas based on their role within any relation. This enables the 
query to retrieve subareas regardless of whether they are directly linked to the Mashhad relation 
or nested within other relations. 

To gather meaningful information about the subareas, the query extracts their names and the 
names of their corresponding areas (relations). Additionally, the query obtains the coordinates of 
the subareas and their parent areas. 

To present the results in an organized manner, the query concludes with an ORDER BY 
clause. The results are sorted first by the name of the area and then by the name of the subarea, 
ensuring a logical arrangement of the retrieved data. 

A. Data Extraction with Python Script 
To extract OSM data for specific relation IDs, we utilized a Python script that leverages the 

osmpy library and the OSM Overpass API. The script allows us to retrieve data based on relation 
IDs and provides opportunities for data analysis. 

Overpass API: osmpy is a Python library that provides an easy-to-use interface for querying 
OpenStreetMap data using the Overpass API. 

In this paper, we have chosen to use osmpy as our primary tool for data retrieval and analysis. 
The decision to opt for osmpy is rooted in its seamless integration with the OpenStreetMap 
platform and its powerful capabilities for querying and processing spatial data. As our project 
focuses on assessing the alignment of Mashhad with the principles of the 20-Minute City concept, 
osmpy's spatial querying functionalities enable us to extract relevant information efficiently. 

In this section, we walk through the Python script, explaining its functionality step by step. 
We highlight its ability to extract OSM data, calculate road lengths, and determine amenity counts 
within the geographic areas of Mashhad using relation IDs. 

B. Extracting and Analyzing OpenStreetMap Data with Python and osmpy 
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The algorithm to retrieve amenties of each subarea 

Call overpass API with each relation id 

 

Get bounding box coordinates from data 

Create a polygon from the bounding box coordinates 

 

Print the polygon as a WKT string 

 

RoadLength = osmpy.get('RoadLength', boundary) 

AmentiesCount = osmpy.get('AmentiesCount', boundary) 

 
1) Data Retrieval: We retrieved the necessary data from OpenStreetMap using the Overpass 

API. The Overpass API allows us to query specific geographic areas and obtain relevant 
information. The following steps were undertaken: 

a) Defined a list of relation IDs representing the desired geographic areas of interest. 
b) For each relation ID, we constructed an Overpass API query to retrieve the relation data. 

The query included specifying the output format as JSON and requesting the geometry of the 
relation. 

2) Data Processing: Once the data was retrieved, we processed it using various libraries and 
techniques. The following steps were performed: 

a) We parsed the JSON response to extract the relevant information, such as the name of the 
area and its bounding box coordinates. 

b) To create a polygon representation of the bounding box, we utilized the Shapely library. 
c) The polygon was then converted into a Well-Known Text (WKT) string for further analysis 

and visualization. 
d) We utilized the osmpy library to work with the OpenStreetMap data and perform specific 

operations on the defined boundary. 
3) We conducted two main types of analyses on the boundary: 
a) Road Length Calculation: Using the osmpy library, we calculated the length of roads within 

the boundary. 
b) Amenity Count Calculation: With the help of the osmpy library, we determined the count 

of amenities within the boundary. 
4) Experimental Setup: The script was executed in a Python environment with the necessary 

dependencies installed. We used Jupyter Notebook as the development environment, running the 
script cell by cell. 

5) Data Storage: The resulting data, including the relation boundaries, road lengths, and 
amenity counts, were stored in CSV file. The files were organized in the following format: [area-
name]-[relation-id]-[analysis-type].csv. 

The script was executed to obtain relation boundaries, calculate road lengths, and determine 
amenity counts within specific geographic areas. It empowers users to tap into the wealth of OSM 
data and gain valuable insights for various domains such as urban planning, transportation 
analysis, and environmental studies. 
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Results 

This section presents the findings obtained from the analysis of urban amenities and 
infrastructure across various categories in the city. The analysis was conducted using a script that 
processed data from CSV files containing information on different amenities and road lengths. The 
results offer valuable insights into the distribution and accessibility of amenities, which play a 
crucial role in understanding the overall urban environment and its impact on residents' daily lives. 

A. Methodology 
The methodology employed in this study involved analyzing the presence and abundance of 

various amenities and road lengths throughout the city. The script utilized CSV files containing 
data on amenities and road lengths, which were processed to extract relevant information. The data 
were then categorized into different groups based on their functions and significance within the 
urban landscape. 

B. Categories of Amenities 
The analysis considered several categories of amenities, including: 
1. Public Transport: This category includes amenities such as bus stations, car-sharing 

services, parking facilities, and taxi stands, among others. A well-connected and efficient public 
transport system is essential for enhancing mobility and accessibility within the city. 

2. Cycling Infrastructure: This category encompasses amenities such as bicycle parking, 
bicycle rental services, and dedicated cycleways. Developing a robust cycling infrastructure is 
crucial for promoting cycling as a means of transportation, which requires safe and convenient 
facilities for cyclists. 

3. Sidewalks: Amenities in this category focus on footways and pedestrian paths, which are 
vital for creating walkable and pedestrian-friendly streets. Well-designed sidewalks contribute to 
the overall walkability of the city and encourage active modes of transportation. 

4. Residential: This category includes amenities associated with residential areas, ensuring 
access to essential services and facilities for residents. 

5. Public Safety: Amenities such as fire stations and police stations contribute to public safety 
and security within the city. 

6. Commercial: This category comprises amenities such as banks, post offices, and ATMs, 
which facilitate commercial activities and financial transactions. 

7. Educational: Amenities related to education, including schools, universities, and 
educational institutions, were considered in this category. 

8. Recreational: Amenities such as cafes, restaurants, libraries, theaters, and parks fall under 
this category, providing spaces for leisure, entertainment, and social activities. 

9. Stores: Marketplaces and vending machines were included in this category, ensuring access 
to essential goods and services. 

10. Healthcare: Amenities such as clinics, hospitals, pharmacies, and veterinary clinics were 
considered in this category, ensuring access to healthcare services within the city. 
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The algorithm to calculate the percentage of the amenties of each subarea as well as the percentage of each 

category in the Mashhad 

Read csv files 

 

Create a list of common amenities for counting 

 

Calculate count for each category and Zone 

Calculate percentage for each category and Zone if count >= 1 

 

Calculate count of each category 

Calculate percentage for each category if count >= 1 

 
C. Analysis and Findings 

The script processed the data and calculated the abundance of amenities in each category. The 
results are presented in the form of a DataFrame, which provides insights into the distribution and 
prevalence of amenities across the city. The DataFrame includes the count of amenities in each 
category, as well as the percentage representing the proportion of categories with at least one 
amenity present, as indicated in Table1. 

1. Public transport amenities, such as bus stations and parking facilities, were available in 
56.11% of the analyzed areas, indicating a reasonably well-developed public transport network 
within the city. 

2. The presence of cycling infrastructure was relatively limited, with only 7.69% of the areas 
featuring dedicated amenities such as bicycle parking and cycleways. This highlights the need for 
further investment and development to promote cycling as a sustainable mode of transportation. 

3. Sidewalks were widely prevalent, with 93.67% of the areas having well-designed footways 
and pedestrian paths. This signifies a good level of walkability and pedestrian-friendliness 
throughout the city. 

4. Residential amenities were present in 98.64% of the areas, ensuring access to essential 
services and facilities for residents. 

5. Public safety amenities, including fire stations and police stations, were found in 28.51% 
of the areas, contributing to the overall safety and security of the city. 

6. Commercial amenities, such as banks, post offices, markets, and vending machines, were 
relatively abundant, with 58.82% of the areas having these facilities available. 

7. Educational amenities, including schools and universities, were present in 39.37% of the 
areas, ensuring access to educational institutions. 

8. Recreational amenities, such as cafes, restaurants, and parks, were found in 93.21% of the 
areas, providing spaces for leisure and social activities. 

9. Healthcare amenities, including clinics and hospitals, were present in 56.56% of the areas, 
ensuring access to healthcare services within the city. 
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Figure (1) Map with Colored Polygons: Each polygon represents a geographical area with a 

color gradient based on the percentage value. Areas with a percentage greater than or equal to 

80% are shown in green, those between 60% to 79% in blue, 40% to 59% in yellow, and below 

40% in red. The varying colors provide an intuitive visualization of the distribution and 

concentration of amenity across different regions. As you can see, as we move closer to the 

upper part of the city, the recreational amenities increase (shown in green), while towards the 

lower part, they are more in blue or yellow, indicating that the level of amenities ranges from 

40% to 80%. 
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Table 1-Dispersion of amenity categories in the city of Mashhad 

Category Metric Category Metric 

public transport 56.11 cycling infrastructure 7.69 

sidewalks 93.67 residential 98.64 

public safety 28.51 commercial 58.82 

educational 39.37 recreational 93.21 

healthcare 56.56 whole mashhad 59.17 

 

 

Figure (2) Dispersion of amenity categories in the city of Mashhad 

 

 

D. Implications and Recommendations 
The analysis of urban amenities and infrastructure provides valuable insights into the livability 

and quality of life for city residents. The findings shed light on strengths and areas that require 
improvement in terms of amenity accessibility and distribution across different categories. 

Based on the results, the following recommendations can be made: 
1. Prioritize further investment and development in cycling infrastructure to promote it as a 

sustainable mode of transportation. This includes expanding bicycle parking facilities and creating 
dedicated cycleways. 

2. Make efforts to improve and maintain the existing public transport network, ensuring 
connectivity and accessibility for residents. 

3. Give priority to the development of walkable streets and pedestrian-friendly infrastructure 
to encourage active modes of transportation and enhance walkability throughout the city. 

4. Ensure the provision of residential amenities and essential services in all areas to meet the 
needs of residents. 

5. Continue investing in public safety amenities to maintain a secure and safe urban 
environment. 

6. Assess the availability of commercial amenities and take steps to fill any gaps in service 
provision. 

7. Ensure access to educational institutions across all areas of the city, providing equal 
opportunities for education. 
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8. Develop and maintain recreational amenities, which are essential for promoting social 
interaction and improving residents' overall quality of life. 

9. Ensure adequate provision of healthcare amenities to guarantee access to healthcare 
services and promote residents' well-being. 

These recommendations can guide urban planners, policymakers, and city authorities in 
making informed decisions to enhance the urban environment and improve residents' quality of 
life. 
 
Conclusion 

The analysis of urban amenities and infrastructure provides valuable insights into the 
distribution and accessibility of amenities within the city. The script used in this study processed 
data from CSV files and categorized amenities into different groups based on their functions and 
significance. The results highlight both strengths and areas that require improvement in terms of 
amenities and infrastructure in the city. 

By understanding the distribution and prevalence of various amenities, policymakers and 
urban planners can make informed decisions to enhance the livability and quality of life for 
residents. The recommendations derived from the analysis can guide future urban development 
strategies and initiatives, ensuring the provision of essential amenities and promoting sustainable 
and inclusive urban environments. 
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