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The growth and development of informal
settlements are among the main challenges facing urban development, particularly
in metropolitan areas. The Noh-Darreh area, located along the southern highlands of
Mashhad, is a prominent example of informal settlements in the southwestern part
of the city. It has attracted the attention of both the public and urban development
institutions. Neglecting the needs and potential of the Noh-Darreh area in the planning
and implementation of development projects could degrade its urban fabric, turning
it into a deteriorated and unstable settlement, predominantly inhabited by migrants
with a minimal sense of belonging to their place of residence. This study aims to explain
and analyze the urban planning and design factors that impact the quality of informal
settlements and evaluate their effectiveness in the Noh-Darreh area of Mashhad. By
adopting an infill development approach, the research seeks to propose a viable model
for improving the quality of life and habitability in the Noh-Darreh area.

This study is purpose-driven and utilizes a mixed-methods research
approach, combining qualitative and quantitative methods. Data was collected using
the meta-synthesis technique, which involved a systematic review of reliable scientific
databases and gathering insights from urban designers, managers, and development
professionals. The findings were assessed using the Delphi technique.

Based on the assessments, the most influential indicators using a substantive
approach are land use and functionality (0.166), building characteristics (0.114), and
the permeability of the fabric (0.107). In terms of a procedural approach, the key
indicators are urban governance (0.069), social capital (0.067), and the characteristics of
development plans (0.042). Additionally, planning and design strategies centered around
infill development have been proposed in both the planning and design dimensions to
improve the quality of informal settlements in the Noh-Darreh area.

The study reveals that targeted urban planning and design can
significantly improve the quality of informal settlements through effective infill
development. By focusing on key areas such as strengthening public spaces, optimizing
land use, enhancing accessibility, protecting physical structures, and preserving the
natural environment, we can transform these areas. Also, fostering strong partnerships
between the government and communities and promoting economic infrastructure can
create better opportunities. This approach can revitalize the Noh-Darreh area, turning
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Current cities, particularly megacities, are
experiencing a continuous increase in population
size as they extend beyond their urban borders,
a phenomenon known as urban sprawl. This
presents significant challenges for cities today.
Additionally, many megacities contain informal and
dilapidated urban areas that date back to their early
establishment, which have had adverse effects on
the cities’ development and infrastructure (AlHasawi
et al., 2024). Informal settlements have become
vital for space production and access to affordable
housing, particularly in developing countries
(Kamalipour, 2023). Residential and transportation
patterns in dense and mixed urban areas have been
significantly influenced by demographic shifts, rising
costs, and the risks associated with automobile use.
The increasing housing costs in desirable urban
locations have further contributed to these changes.
Concurrently, support for dense neighborhoods and
informal settlements has diminished due to negative
perceptions associated with these areas. Concerns
such as high population density, the potential for
social unrest and violence, feelings of inaccessibility,
and divisive class dynamics have cast a shadow on
the future of cities. Additionally, growing worries
about environmental degradation and climate
change have intensified these fears and increased
skepticism regarding the expansion of urban informal
settlements (Holden, 2019). Informal settlements
are widely defined as rapidly growing, unauthorized,
and self-organizing urban neighborhoods. These
settlements have typically been formed through
the influx of rural-to-urban migration, providing
affordable housing for over a billion people and
creating basic neighborhood infrastructure in
developing cities (Dovey et al., 2020). This issue
is even more critical in metropolitan areas, where
factors such as uncontrolled migration, high living
costs, the disparity between citizens’ income and
expenses, and the need to be close to urban centers
with access to city amenities exacerbate the problem.
The rapid growth of urbanization, rural-to-urban
migration, particularly to large cities like Mashhad,
and the need to provide urban services that align with
the needs of the urban population have emphasized
the necessity of utilizing the existing capacities of
the city. Providing sustainable urban growth and
development through a practical model rather than
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horizontal urban expansion is essential to achieve
this goal. This can be accomplished through infill
development and the conversion of heterogeneous
buildings. Furthermore, the demands of modern
urban life indicate that cities, as living spaces, are
losing their appeal to many citizens who often reside
in suburban areas while working or studying in urban
centers (Nazarabadian et al., 2024). The Noh-Darreh
area of Mashhad, one of the most prominent informal
settlements, has become a major concern for urban
managers and officials. Uncontrolled migration and
unsustainable, unmonitored development have
gradually deteriorated Noh-Darreh, causing it to
lose its original identity. However, the availability
of land suitable for development presents an
opportunity to rectify the development challenges
in this area. Infill development is one of the
most effective urban development strategies for
improving informal settlements. It involves minimal
intervention in the existing fabric of the area while
promoting coordination and adaptability between
the new developments and the existing structures.
These qualities make infill development an ideal
approach for interventions in informal settlements.
By implementing planning and design solutions,
we can take significant steps toward realizing infill
development and enhancing the quality of life in
this area. Infill development is the creative recycling
of brownfields and underutilized land in cities
and urban suburbs. Successful infill development
includes new brownfield plots in urbanized areas,
redevelopment of underutilized building sites, and
rehabilitation of historic buildings for new uses
(Amiri and Lukumwena, 2020). Among residential
expansions, newer residential units are created in the
form of additional buildings through adjustments and
modifications to existing plots, or by dividing existing
houses into multiple residential units, or by creating
new residential plots through the division and
rezoning of existing plots of land. Infill development
refers to the development of vacant, abandoned,
underutilized, or neglected lands within the built-up
areas of existing communities, where infrastructure
is already in place. This approach offers a solution to
fill the gaps within established communities and plays
a pivotal role in achieving community revitalization,
conserving land, and providing an alternative to
urban sprawl. Infill development leverages existing
infrastructure, enhances walkability by fostering a



safe and appealing pedestrian-friendly environment,
and creates new opportunities for mixed-use
developments, thereby restoring the “sense of
place” that has often been diminished in large-scale
development projects (Aly and Attwa, 2013). From this
perspective, the infill development approach, which
establishes a logical interplay between the spatial
allocation of future urban redevelopment and the
capacities of existing infrastructure, requires further
exploration. This approach facilitates the maximum
reintegration of underutilized and inefficient areas
into the urban development cycle through urban
planning objectives and infrastructure investments,
by evaluating service levels and identifying critical
infrastructure zones (Baird, 2011). This form of
development, which focuses on inner-city lands and
redirects the direction of expansion from peripheral
areas to internal urban lands, is referred to as infill
development (Pourmousavi et al, 2014). Urban
design and planning, as an interdisciplinary field, can
offer solutions to enhance the quality of informal
settlements through infill development. However,
there has yet to be a comprehensive research model
that combines design and planning approaches
based on infill development in informal settlements.
This study aims to provide such a model along with
proposed solutions tailored to each component in
the Noh-Darreh area of Mashhad. Given the stated
issue, this research has been conducted to address
the following two key questions:

1. What are the urban planning and design
components and indicators aligned with the infill
development approach for improving the quality of
informal settlements in the case area of Noh-Darreh?

2. What planning and design solutions, based
on the infill development approach, can enhance the
quality of informal settlements in the Noh-Darreh
area?

Background of research

Inlight of the research topic, Table 1 includes some
of the most prominent studies that have the closest
relevance to this research. Based on the conducted
studies, previous research has never deeply or
comprehensively addressed the interconnections
between the concepts of incremental development,
informal settlements, and related approaches such
as urban design and planning knowledge, and has
lacked operational solutions in this regard. This

research, in addition to providing a comprehensive
categorization of the design and planning components
and indicators for incremental development in the
informal settlement of Noh-Darreh, Mashhad, also
includes a prioritization of the research components
based on surveys conducted with experts.

Survey design and data collection

This research falls under the category of applied
research, aimed at improving the quality of informal
settlements through urban planning and design
factors influencing infill development. The research
process involved five key steps. In the first step, a
systematic review of research from two reputable
academic databases, Scopus and Google Scholar, was
conducted using three primary keywords related to
the study. In the second step, after categorizing the
indicators and components into six systems with a
design-oriented approach and three systems with a
planning-oriented approach, the resulting model was
tested for its effectiveness and scientific value using
the Delphi technique. This was done by a group of
experts familiar with the research topic, including
urban designers and planners, city managers, urban
development specialists, and university professors,
in two stages. In the third step, after refining
the research model to assess and determine the
significance and impact of each component, the
Analytic Hierarchy Process (AHP) method, along with
the Expert Choice software, was used for pairwise
comparisons of the research components, and the
weight of each component was calculated. In the
fifth step, solutions, operational goals, and policies
were provided for each system. Fig. 1 illustrates the
comprehensive structure of the research.

Systematic review

Data collection for this study was carried out using
a systematic review method across two scientific
databases, Scopus and Google Scholar, following the
Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) framework as illustrated
in Fig. 2. It should be noted that the studies from
the systematic review were thoroughly examined
using the Glynn checklist tool in the fourth step. The
research was examined based on four main indicators:
the statistical population, the data collection method
(Clear description of data collection methods
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Table 1: A review of the research background on a global and local scale

Reference

Research topic

Summary of research findings

Critiques and research gaps

Local experiences

(Nazarabadian et
al., 2024)

(Mohammadi-
Hamidi et al,
2022)

(Gharebaglou et
al., 2019)

Explaining the Model
of Promoting Infill
Development by
Urban Design in a
Historical Context of
Mashhad Metropolis

Urban infill
development: a
strategy for saving
peri-urban areas in
developing countries
(the case study of
Ardabil, Iran)

Infill  Architecture:
An Interdisciplinary
Approach to the
Design of Historic
Context; Case Study:
Mashruteh Complex
in the Historic Bazaar
of Tabriz, Iran.

This research, through two key tools—urban
design and policymaking—has developed a
comprehensive and practical model to explain
the factors influencing the realization of infill
development in Mashhad's historical and
central fabric. Therefore, by utilizing the
proposed model and its implementation, which
includes  enhancing  functional  quality,
aesthetic aspects (both subjective and
objective), environmental improvements, and
the advancement of the local community's
situation, a significant step is taken toward
executing infill development in Mashhad's
historically significant urban fabric.

The research findings indicate that between
2000 and 2020, 967 hectares of peri-urban land
were lost due to urban expansion. It also shows
that 452 hectares will be lost by 2030. The
evaluation of the city’s internal capacity for
infill development revealed that over 999
hectares of land within the city are suitable for
supporting this strategy and providing the land
needed for wurban development. The
comprehensive city plan, which applies to all
cities in Iran, ultimately revealed that there is a
lack of sufficient foresight regarding the
amount of land available for future urban
development, leading to land misuse and urban
sprawl in Iranian cities.

The results of this study indicate that infill
development is an interdisciplinary approach
to urban planning that takes into account the
criteria for smart, sustainable development
and new urbanism. This interdisciplinary
perspective helps define infill development
within a feedback model across the relevant
fields.

1-The study focuses specifically on
Mashhad's historical fabric, which may
limit the applicability of its model to
other cities with different socio-cultural
or urban contexts.

2-While the model emphasizes policy
and design tools, it does not thoroughly
address potential barriers like funding
constraints, bureaucratic hurdles, or
community resistance.

3-The role of local communities and
stakeholders in co-designing
interventions is underexplored, risking
top-down solutions that may not align
with residents’ needs.

1-While 999 ha is identified as suitable
for infill, the paper doesn’t clarify the
selection criteria (e.g.,, ownership
patterns, infrastructure readiness, or
community needs).

2-The critique of Iran’s comprehensive
plans is valid, but the study doesn’t

propose actionable alternatives to
overcome their shortcomings in
practice.

3-The study quantifies land loss but
doesn't deeply analyze the underlying
drivers (e.g., weak land governance,
speculative markets), enabling urban
sprawl in Ardabil.

1-Findings focus on a specific historic
complex, raising questions about
applicability to non-historic or less
culturally significant areas.

2- While advocating an interdisciplinary
approach, the study doesn't address
practical  barriers  like  regulatory
constraints or stakeholder conflicts in
historic preservation.

Global experiences

(Kamalipour,
2024)

(Boanada-Fuchs
et al., 2024)

Informal urban
design: forms of
informal settlement

A Global Estimate of
the Size and Location
of Informal
Settlements

This research provides an overview of the body
of urban design knowledge and examines the
topics of morphology and transformations of
informal settlements regarding the dynamics
of view and place identity. The results indicate
that wurban design, by considering the
capacities of the area, can address the
challenges of informal settlements.

This study aims to provide a more precise
understanding of the geography of slums,

informal settlements, and their growth
patterns. The results indicate that the
Sustainable Development Goals (ensuring

access for all to adequate, safe, and affordable
housing and basic services and improving slum
neighborhoods) are targeted interventions in
poor neighborhoods. Informal settlements are
strongly linked to political and administrative
boundaries.

1-The study overlooks the critical role of
community participation and local
knowledge in  shaping informal
settlement transformations.

2-While the study effectively analyzes
morphology and identity, it fails to
provide concrete design strategies or
policy recommendations for improving
informal settlements.

1- The 30-city sample is skewed toward
large cities and capital cities, neglecting
smaller urban areas where slum
dynamics may differ significantly.
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Table 1: A review of the research background on a global and local scale

Reference Research topic Summary of research findings Critiques and research gaps
(Kamalipour, Shaping public space  This research addresses the challenge of 1- Methods rely heavily on observation
2023) in informal  understanding the shaping of public space in  and photography, omitting direct input

settlements: A case informal settlements, focusing on exploring from residents on public space
study spatial  structures and the increasing formation.
transformations through a case study in
Medellin (Colombia). It also presents a critical
case study that has experienced both informal
and formal transformations. The findings of
this study can offer a better understanding of
how public spaces are formed in informal
settlements, while also suggesting related
improvement strategies.
(Kamalipour and Incremental This study examines informal settlements from  1- The study primarily analyzes the

Dovey, 2020) production of urban
space: A typology of

informal design

(Admasu, 2015) Urban land use
dynamics, the nexus
between land use

pattern and its
challenges: The case
of Hawassa City,
Southern Ethiopia

both urban design and planning perspectives. A
typology is proposed in the paper to
understand the morphologies of informal
housing. The findings indicate that
development indicators, connectivity,
substitution, division, annexation, and infill
development are key factors for enhancing
informal settlements.

This study examines the relationship between
land use patterns and their challenges in
Hawassa City. It attempts to investigate the
major factors influencing land use changes over
time. The study also aims to discuss the primary
structures governing urban land use in the area
of interest. Additionally, urban development is
discussed, and land use scenarios in Hawassa
City are evaluated within a temporal context.

morphology and physical design of
informal settlements, while socio-
economic factors (e.g., poverty,
inequality, governance) are
understudied.

2- While the typology of incremental
changes is useful, the paper fails to
propose actionable strategies for
policymakers or urban designers.

1-The study primarily analyzes physical
and spatial changes in land use, while
socio-economic drivers such as poverty,
inequality, and community agency are
understudied.

2-While the study identifies key
challenges (e.g., informal land markets),
it fails to propose actionable strategies
for policymakers to improve land
governance or reduce informality.

(questionnaires, interviews, etc.) and

review of

of informal settlements has been largely overlooked,

validity and reliability of data collection tools), the
research structure, and the research results (Check
that study results are directly related to the research
questions and that research findings address inclusive
development in informal settlements). Finally,
46 selected studies were analyzed, and the cases
mentioned in the research background demonstrated
the highest relevance to the current study.

According to the systematic review, the three
main research keywords—urban design and planning,
infill development, and informal settlements—were
examined in a binary manner. As shown in Fig. 3, the
number of studies related to the keywords “urban
design and planning” and “informal settlements”
has significantly increased from 1990 to 2024,
particularly since 2016. Despite the growing focus on
exploring the relationship between these two areas
in recent years, the direct connection between urban
design and planning indicators that affect the quality

with only a few aspects of this relationship being
investigated.

The results of the binary search for the keywords
“urban design and planning” and “infill development,”
as shown in Fig. 4, indicate a growing interest in the
relationship between these two concepts, particularly
in recent years. A review of the articles gathered
from the systematic review reveals that research has
not yet thoroughly explored the urban design and
planning factors that influence infill development.

In the third stage of the binary analysis of
research keywords, we examined the results for the
two keywords: “infill development” and “informal
settlements.” As illustrated in Fig. 5, there is a limited
number of studies that have explored the relationship
between these two concepts. This finding highlights
the need for a thorough examination of how infill
development impacts informal settlements, a topic
that will be addressed comprehensively in the
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remainder of the study.

Based on the studies conducted, there is currently
no comprehensive research that examines the
relationship between urban design and planning, infill
development, and informal settlements. Additionally,
there have been no studies that provide solutions for
improving the quality of informal settlements through
infill development by leveraging urban planning and
design solutions.
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Developing the conceptual framework of the study
and the Delphi technique

Following an in-depth investigation and analysis
of the selected studies conducted based on the
systematic review, the identified indicators were
categorized based on various components, including
systems of physical form, infrastructure and public
spaces, movement and accessibility, land use, views
and perspectives, environmental factors, as well
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as institutional-management, socio-cultural, and
economic systems, organized according to two
approaches: design-oriented and planning-oriented.
To ensure validity, the classification developed using
the Delphi technique was monitored in two stages
by a group of 12 experts. This group included six
academic experts, four executive managers, and two
local consultants. All participants held a master’s
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degree or higher, specialized in infill development,
and had either published scientific articles on the
subject or possessed relevant executive experience.
It is important to note that the selection of the expert
sample was conducted using the snowball sampling
method, continuing until theoretical saturation
was achieved. Theoretical saturation in qualitative
research means sampling continues until no new



Fig. 6: Evaluation of Research Components in the Noh-Darreh Area of Mashhad Using Hierarchical Analysis Method

information or insights are gained (Pakgohar and
Khalili, 2021). Table 2 provides a comprehensive
classification of 45 indicators derived from 16
components across 9 systems, categorized according
to the two design-oriented and planning-oriented
approaches, which can be utilized for evaluating the
enhancement of informal settlements through infill
development.

Hierarchical  analysis and  evaluation, and
measurement of the importance and impact of
research components

To conduct a hierarchical analysis to measure
the importance of 16 research components, a
guestionnaire was prepared, and a binary comparison
of research components was made based on a 5-point
Likert scale by six experts with a master’s degree or
higher who had a research background in the field of
infill development. It should be noted that the process
of selecting the statistical population continued until
theoretical saturation of opinions was achieved. After
the completion of the questionnaires by the experts,
their results were entered into the Expert Choice
software environment. Fig. 6 accurately displays the
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weight and impact of each component for improving
the quality of informal settlements in the Noh-Darreh
area.

Infill development

The concept of infill development was first
introduced in 1976 at the Habitat | Conference in
Canada (Pourmousavi et al., 2014). Three years
later, in 1979, the National Association of Realtors
in the United States officially defined the concept of
infill development and applied it toward economic
objectives (Hudnut, 2001). Infill development is
the process of redeveloping and reusing vacant,
underutilized, or abandoned parcels of land
within existing urban areas that have already been
developed (Enger, 1997). This type of development
occurs at various scales, from individual plots to entire
urban districts. Often considered the simplest form of
endogenous development, infill development focuses
on vacant and abandoned inner-city lands, intending
to concentrate urban growth on these sites (Walters
and Brown, 2012). The term “infill development”
encompasses urban renewal, rehabilitation, and, in



Table 2: Research model of urban planning and design impacting infill development for the improvement of informal settlements

Approach Systems Components Indicators Reference
1. Design- 1. Physical Form 1. Building Features 1. Building Age (Nazarabadian et al., 2024)
oriented 2. Building Quality (Nazarabadian et al, 2024;
(Substantive Kamalipour and Dovey, 2020;
Approach) Dovey et al., 2020; Tabibian and

2. The Framework of
Public Spaces

3. Movement and

Accessibility

4. Land Use

1. Demographic
Characteristics

2. Activity
Characteristics

3. Quality of Urban
Spaces

1. Access to Public
Transportation

2. Parking Features

3. Permeability of
the Fabric

1. Type of Function
and Use of the Land

3. Type of Building

4. Number of Floors of
Buildings

5. Diversity in the Physical
Form of Buildings
1. Population Density

2. Population
Decentralization from
Informal Settlements

1. Activity Diversity

2.Vitality

3. The Arrangement of
Hangouts and Behavioral
Settlements

4. Activity Compatibility

1. Proper Separation of
Public and Private Spaces

2.Sense of Place
3. Safety of Public Spaces

1. Distance to the Metro
Station

2. Distance to the Bus
Station

1. Presence of Shared
Parking

2. Parking Fees

3. Distance to the Public
Parking

1. Possibility of Pedestrian
and Vehicle Access Within
Urban Blocks

2. Degree of Enclosure
1. Brown Fields

2. Abandoned and Ruined
Lands

3. Barren and Built-up
Lands

4. Multifunctional
Uses

5. Urban Development and
Reserve Lands

Land

Ghani, 2016)

(Nazarabadian et al.,
Kamalipour and Dovey, 2020)
(Holden, 2019; Aly and Attwa,
2013; Dovey et al., 2020; Tabibian
and Ghani, 2016)

(Nazarabadian et al., 2024; Aly and
Attwa, 2013)

(Admasu, 2015; Nazarabadian et
al., 2024; Carrilho and Trindade,
2022; Tabibian and Ghani, 2016)
(Admasu, 2015; Dovey and King,
2011; Beardsley and Werthmann,
2008; Kamalipour and Dovey 2020;
Dovey et al., 2020; Boanada-Fuchs
et al., 2024)

(Nazarabadian et al., 2024; Aly and
Attwa, 2013)

(Aly and Attwa, 2013)
(Nazarabadian et al., 2024; Dovey
et al., 2020)

2024;

(Aly and Attwa, 2013)
(Nazarabadian et al, 2024;
Kamalipour and Dovey, 2020;
Kamalipour, 2023; Pourmousavi et
al.,, 2014)

(Aly and Attwa, 2013)

(Aly and Attwa, 2013; Boanada-
Fuchs et al., 2024)

(Nazarabadian et al., 2024; Holden,
2019; Beardsley and Werthmann,
2008; Tabibian and Ghani, 2016)
(Nazarabadian et al, 2024;
Beardsley and Werthmann, 2008;
Tabibian and Ghani, 2016)
(Tabibian and  Ghani,
Pourmousavi et al., 2014)
(Pourmousavi et al., 2014)
(Nazarabadian et al., 2024; Holden,
2019)

(Dovey and King, 2011; Aly and
Attwa, 2013; Dovey et al., 2020;
Kamalipour, 2023; Pourmousavi et
al., 2014)

(Nazarabadian et al., 2024)

2016;

(Nazarabadian et al, 2024;
Tabibian and Ghani, 2016)
(Kamalipour and Dovey, 2020;
Tabibian and Ghani, 2016)
(Nazarabadian et al, 2024;

Tabibian and Ghani, 2016)
(Nazarabadian et al., 2024; Aly and
Attwa, 2013; Kamalipour, 2023)
(Tabibian and Ghani, 2016)
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Table 2: Research model of urban planning and design impacting infill development for the improvement of informal settlements

Approach Systems Components Indicators Reference
2. Land Distribution 1. Equitable Land (Nazarabadian et al., 2024; Dovey
Method Distribution and King, 2011)
2. Construction of Social (Holden, 2019)
Housing
5.View and Landscape 1. Quality of Urban 1. Lynch's Legibility ~ (Nazarabadian et al., 2024; Dovey
Landscape Elements (Path, Edge, and King, 2011)
Node, District, and
Landmark)
2. Symbols (Nazarabadian et al., 2024; Dovey
and King, 2011)
6. Environmental 1. Quality of Climatic 1. Quality of Cleanliness (Admasu, 2015; Beardsley and
Comfort and Level of Hygiene Werthmann, 2008; Kamalipour and
Maintenance in the Dovey, 2020)
Environment
2. Amount of Vegetation (Admasu, 2015)
Cover and Green Spaces
2. Planning 7. Institutional- 1. Urban 1. Supply and Demand (Admasu, 2015; Holden, 2019;
(Procedural Managerial Governance Management in Land Dovey and King, 2011; Aly and
Approach) Approach Allocation Attwa, 2013)

8. Social and Cultural

9. Economic

2. Characteristics of
Development Plans

1. Social Capital

1. Financial Costs

2. Economic
Participation

2. Land Allocation to People
Through Official and Legal
Institutions

1. Feasibility of Land Use
Plans

2.  Revision of Local
Development Plans

3. Comprehensive Land
Information System
Database

1. Local Community

Participation

2. Level of Knowledge,
Awareness, and
Information of the Area's
Residents

3. Level of Attachment and

Sense of Belonging of
Residents to the
Neighborhood

4. Cultural-Social Events
1. Land Value (Price)

2. Construction Costs
1. Level of Private Sector

Economic Participation

2. Stabilization and Support
of Local Businesses

(Admasu, 2015; Dovey and King,
2011; Carrilho and Trindade, 2022)

(Admasu, 2015; Aly and Attwa,
2013)
(Admasu, 2015; Holden, 2019)

(Admasu, 2015)

(Admasu, 2015; Aly and Attwa,
2013; Boanada-Fuchs et al., 2024,
Pourmousavi et al., 2014)
(Admasu, 2015; Aly and Attwa,
2013)

(Admasu, 2015; Nazarabadian et
al., 2024)

(Nazarabadian et al., 2024)
(Nazarabadian et al., 2024; Holden,
2019; Aly and Attwa, 2013)
(Nazarabadian et al., 2024; Aly and
Attwa, 2013)

(Admasu, 2015; Nazarabadian et
al.,, 2024; Dovey and King, 2011;
Beardsley and Werthmann, 2008;
Carrilho and Trindade, 2022)
(Pourmousavi et al., 2014)

a sense, the repurposing of existing urban spaces. It
involves the equitable distribution of buildings and
urban amenities across all areas of the city while
facilitating the potential for reconstruction and the
reorganization of the city’s physical fabric (Jaliz et al.,
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2020). Successful infill development integrates new
structures into the urban context, enhances the city’s
livability, and ensures that both current infrastructure
and future developments are considered (EPA, 2004).
In this framework, urban sprawl and horizontal



expansion contribute to land and environmental
degradation. As a result, urban planning strategies
should focus on directing the city’s growth toward
vacant land within urban areas, often referred to
as ‘Brown Fields’ (Pourmousavi et al., 2014). In
many communities, there are significant areas of
vacant land within urban boundaries that have
been overlooked through the urbanization process
for various reasons. In general, infill development
refers to new development on vacant, abandoned,
or designated land within already developed areas,
where infrastructure is already in place (Aly and
Attwa, 2013; Felt, 2007). In other words, the infill
approach in developed areas is an effective strategy
for sustainable urban development, fully aligning with
the objectives and goals of modern urban planning
(Eichhor et al., 2021). This type of development can
be carried out by developing and constructing vacant
lands, reusing unused lands, or changing the lands
and buildings used to accommodate new purposes
(Ghodsi et al, 2021). The demolition of existing
structures, the construction of new buildings, or
the comprehensive renovation of existing structures
often alters their form and function. Development
sites can be categorized as vacant lands, which often
become dumping grounds posing health and safety
risks; abandoned properties requiring maintenance
or demolition costs; or brownfields, typically sites
previously used for old industries, businesses, or
warehouses (Aly and Attwa, 2013). A key sustainability
goal is to limit urban land-use expansion, for which
infill development is considered the primary strategy
(Schiller et al,, 2021). Infill development, which
involves the construction and utilization of vacant or
underutilized lands, is a tactic within the framework
of regional smart growth strategies (Khorrami et al.,
2021). While planners in recent years have recognized
thathigher density, more diverse environments, better
signage, and improved accessibility to destinations
can reduce automobile dependency (Beygi Heidarlou
et al., 2020), the effects of planning measures such as
permitting specific developments, increasing density
in particular locations, or enhancing vehicle mixes at
specific activity centers have rarely been studied in
depth (Merlin, 2018). Among the various forms of
urban development, infill development is recognized
as one of the most critical and effective strategies.
It provides a practical approach to fostering stability
within urban fabrics, enhancing the quality of informal
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settlements, preserving historical identities, creating
distinct and coherent urban spaces, curbing urban
sprawl, and meeting the needs of local communities
and residents. From an aesthetic standpoint, its
strategies include the restoration and adaptive reuse
of historically significant buildings, the revitalization
of deteriorated areas in compliance with modern
construction standards, the moderation of residential
density to prevent overcrowding, and the application
of materials that align with the historical character of
the area.

Informal settlement

Informal settlements represent one of the
most common forms of urbanization worldwide,
comprising nearly one-third of all urban structures.
By the mid-21st century, it is anticipated that up to
three billion people will inhabit these informal urban
environments (Desa, 2019). Informal settlements are
one of the most prominent forms of urban poverty,
defined as areas that develop spontaneously or
illegally within or on the outskirts of cities (especially
large cities), without proper authorization, building
permits, or formal urban planning. These settlements
are typically inhabited by low-income groups and
characterized by poor living conditions in terms
of both quantity and quality. This phenomenon
is commonly referred to by terms such as
marginalization, spontaneous settlements, informal
communities, and slum areas (Piran, 2003). These
settlements face numerous challenges, including
various forms of pollution, environmental issues,
lack of access to clean drinking water, inadequate
open spaces, overpopulation, insufficient services,
poverty, insecurity, and unemployment. Given that
these settlements develop overnight and informally,
they lack basic standards and are highly vulnerable
to both natural and man-made disasters (Zerbo et
al., 2020; E. West et al., 2020; Khalil et al., 2016; J.
Van Welie, 2016). In the definitions provided by the
United Nations, terms such as slums and shantytowns
are used interchangeably with informal settlements.
According to the United Nations definition, informal
settlements refer to areas within cities that:

1) Their residents do not have ownership rights to
the properties.

2) They are faced with a shortage of basic services
and urban infrastructure.

3) The housing constructed in these areas does



not comply with standard regulations and building
codes (UN-Habitat, 2015).

It is important to note that many residents
of informal settlements did not migrate to land;
rather, they have been pushed to their plots,
either directly or indirectly, by government policies
or clientelistic practices. Additionally, there are
instances where settlements that are technically
“formal” are perceived as “informal” by the public
due to their characteristics (Pojani, 2019). However,
we lack a consistent mapping method to accurately
determine the location of informal settlements or
how they expand (Samper et al.,, 2020). Despite the
relative decrease in the proportion of people living in
informal settlements, the absolute number of urban
residents living in impoverished neighborhoods
continues to rise (Messerli et al., 2019). The most
important feature of urban planning and design for
informal settlements is their ongoing transformation.
Research on urban mapping and changes challenges
the view of informality as unplanned or chaotic,
arguing instead that these areas undergo predictable
changes, densification, and evolution (Samper and
Liao, 2023; Patel et al., 2012). Informal settlements
have created significant challenges in urban planning
and design. Therefore, the importance and role
of these two approaches in improving the quality
of these settlements have become increasingly
critical. By understanding the planning and design
factors influencing them and working towards
enhancing the quality of urban space, a substantial
portion of these challenges can be addressed and
resolved. When considering public interventions or
assistance for informal settlements, it is crucial to
recognize that these areas are not empty canvases.
The layout and architecture of the settlement are
shaped by the thoughtful strategies of its residents,
who have developed them to address their resource
limitations, needs, and aspirations. A significant
drawback of informal settlements is the lack of non-
commercial communal spaces, largely due to limited
public intervention. However, this absence of public
oversight might also allow residents more freedom
from building regulations and spatial requirements
that are often unaffordable and can hinder
opportunities for the poorer population. Therefore,
the self-built aspect of these communities should be
seen as a foundation for planning efforts in informal
settlements rather than a barrier (Pojani, 2019).
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Approaches for improving informal settlements
Urban planning, as an independent and
interdisciplinary field, can take significant steps to
improve the quality of informal settlements. Planning,
design, and implementation of infill development
strategies contribute to the cohesion of the historical
fabric, preservation of values, strengthening the
physical structure, and enhancing sustainability. The
role of urban planning can be broadly classified into
two approaches: planning and design. The design
approach typically encompasses six systems: physical
form, public space framework, land use, movement
and accessibility, views and vistas, and environmental
considerations. On the other hand, the planning
approach includes three systems: institutional
management, socio-cultural, and economic aspects.

Urban design approach (design-oriented)

This approach can be understood through
urban form systems, which encompass the physical
structure, the framework of public spaces, movement
and accessibility, land use, vistas, and environmental
considerations. The application of various indicators
from these urban form systems can initially facilitate
therealization ofinfilldevelopmentand, subsequently,
improve the quality of urban settlements. Key factors
influencing infill development within the physical
form system include the quality of buildings, the
age of buildings, the type of building structure, the
number of floors, and the diversity in the architectural
form of buildings (Nazarabadian et al., 2024). The
movement and accessibility network is one of the
most significant factors affecting infill development,
and its importance is further heightened in informal
and peripheral settlements. Essential factors include
access to various transportation modes (such as
public transit), parking provision, the permeability
of the urban fabric, and the degree of enclosure
(Holden, 2019; Nazarabadian et al., 2024; Dovey et
al., 2020). The land use system plays a pivotal role
in the realization and effective implementation of
infill development (Tabibian and Ghani, 2015). Key
elements include integrating mixed-use functions,
optimally utilizing reserved lands for infill purposes,
and reclaiming and revitalizing derelict and
abandoned sites (Aly and Attwa, 2013; Nazarabadian
et al., 2024). The urban landscape system is also
a critical factor in reshaping the visual character of
the urban fabric. Creating a distinctive and identity-



driven landscape can enhance the living environment
for residents. Improving the legibility of the urban
environment through the deliberate design of
elements such as nodes, paths, edges, districts, and
landmarks can significantly contribute to the success
of infill development (Dovey & King, 2011). In the
environmental system, key considerations include
fostering climatic comfort, increasing the extent of
vegetation and green spaces, maintaining cleanliness,
and ensuring high standards of hygiene (Admasu,
2015; Beardsley and Werthmann, 2008; Kamalipour
and Dovey, 2020). Factors affecting the enhancement
of public spaces include demographic characteristics,
decentralization of informal settlements, creation of
diverse activities and features related to urban spaces
such as proper separation of public and private
areas, enhancement of place identity, and ensuring
sufficient security (Kamalipour, 2023; Nazarabadian
et al., 2024; Kamalipour and Dovey, 2020).

Urban planning approach (planning-oriented)

Urban planning approaches can significantly
influence the implementation and advancement
of urban development, particularly with an infill
development approach based on institutional
management, socio-cultural, and economic systems
(Carrilho and Trindade, 2022). Key components
for revitalizing informal settlements include
comprehensive planning and policy-making for
urban areas in urban design. This component focuses
on aspects such as urban governance and the
characteristics of development plans (Admasu, 2015;
Carrilho and Trindade, 2022). In terms of economic
infrastructure, three key solutions include providing
necessary economicfacilities suchasbankingservicesto
encourage residents to settle in urban areas, organizing
and supporting small-scale vendors, fostering private
sector economic participation, and controlling land
prices and construction costs (Pourmosavi et al.,
2014). To strengthen social capital in these areas, it
is vital to persuade residents to actively engage with
complementary development projects and enhance
collaboration and interaction among them. Adherence
to higher-level documents and regulations established
by supervisory authorities is proposed as a critical
approach to ensuring compliance with the principles
and laws set by governing bodies and regulatory
documents (Boanada-Fuchs et al., 2024; Nazarabadian
etal., 2024).
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Introduction to the study area

As shown in Fig. 7, the Noh-Darreh area is located
in District 9, in the southwestern part of Mashhad,
at the foothills of the southern mountains. Due to
factors such as uncontrolled migration, unchecked
development lacking necessary standards, and other
contributing elements, this area has become one of
the main zones for informal settlements in Mashhad.
Over time, the area has suffered from physical and
functional deterioration, and the lack of attention
from urban authorities, coupled with the financial
inability of residents to undertake renovation and
improvement, has significantly exacerbated the
situation. Given the extent and strategic location
of Noh-Darreh, enhancing its physical and spatial
qualities as an informal settlement zone is more
urgent than ever. Noh-Darreh is highly suitable for
infill development based on indicators of dilapidated
fabric (such as old buildings, lack of standard
construction, small plot sizes, unsuitable materials,
etc.) and infill development opportunities (such as
vacant and derelict land). It could serve as an ideal
approach to improve the fabric in terms of physical
form, infrastructure, public spaces, movement
and access networks, visual aspects, land use, and
environmental factors, ultimately leading to enhanced
social sustainability, vitality, and revitalization of
the area. If the infill development strategy proves
successful, it will also prevent the unchecked
spread of development in Noh-Darreh towards the
southern heights of the Binalood mountain range.
In this study, the urban planning and design factors
influencing infill development have been identified,
and the significance of each factor in the area has
been assessed. After understanding the priority of
dimensions and indicators for informal settlements
in the study area, recommendations have been
provided accordingly.

Findings

The components and indicators of urban planning
and design, aligned with the infill development
approach to enhance the quality of informal
settlements in the Nah Dareh study area, are
summarized in Table 2. To prioritize these indicators
for implementation, taking into account the
limitations of resources and capital, expert opinions
were consulted, as explained in the research method
section. According to the assessment of the research
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components, which was discussed in detail in the
research method section, and according to Fig. 8,
five systems of framework of public spaces (impact
coefficient 0.244), land use (impact coefficient
0.214), movement and access (impact coefficient
0.138), physical form (impact coefficient 0.114),
and institutional-management (impact coefficient
0.111) are among the most important and influential
factors from the perspective of the infill development
approach to improve the quality of the Noh-Darreh
area as an informal settlement. The components that
significantly influence the research goal include the
Type of Functionand Use ofthe Land (impactcoefficient
of 0.166), Building Features (impact coefficient of
0.114), Permeability of the Fabric (impact coefficient
of 0.107), Quality of Urban Spaces (impact coefficient
of 0.091), and Activity Characteristics (impact
coefficient of 0.088). It is important to consider the
impact of each component, as this can facilitate faster
implementation of infill development and enhance
the quality of living conditions. The realization of infill
development in informal settlements, particularly
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in Noh-Darreh, Mashhad, requires attention to
both planning and design approaches. According to
the study findings, design-oriented systems, with a
cumulative impact factor of 0.764, are considered
more important than urban planning systems,
which have an impact factor of 0.236. The type of
function and use of land has a significant impact on
infill development. The presence of brownfields,
abandoned and degraded lands, wastelands,
urban reserves, and multifunctional lands plays a
crucial role in implementing the infill development
approach, particularly in the context of Noh-Darreh,
an informal settlement. For instance, repurposing
brownfields—typically consisting of abandoned and
polluted industrial sites—helps alleviate pressure on
natural lands. Additionally, rehabilitating abandoned
residential buildings not only enhances safety and
security but also reduces crime and helps prevent the
expansion of informal settlements. In the section on
building characteristics, it is important to note that
old buildings with poor structural quality that require
demolition or renovation play a significant role in
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facilitating infill development. These buildings can
be integrated into the existing urban fabric through
renovation and redevelopment, which helps to limit
the expansion of the Noh-Darreh area beyond its
current boundaries. This approach not only helps
preserve the historical identity of the area but also
reduces the excessive consumption of natural land
by minimizing the need for new development on
the outskirts of the city. As a result, it leads to more
sustainable and efficient urban development. High
permeability in urban areas allows residents to easily
reach public services, recreational facilities, shopping
centers, and public transportation. This improved
access can enhance social and economic interactions,
thereby increasing the demand for infill development.
Additionally, adequately wide and easily accessible
streets support potential changes and improvements
in the area. The quality of urban spaces plays a crucial
role in fostering a strong sense of place and security.
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When residents feel safe and connected to their
neighborhoods, they are more likely to invest in and
participate in efforts to improve and develop their
community. This sense of belonging can also increase
their willingness to continue living in the area.
Activity characteristics significantly influence infill
development. Key factors include activity diversity,
vitality, the location of gathering spots, behavioral
trends, and the compatibility of different activities.
For instance, having a diverse range of activities
within a neighborhood encourages pedestrian access
and fosters social interactions among residents. This
increased familiarity with neighbors can enhance
residents’ sense of commitment and belonging
to their community, motivating them to improve
their quality of life through initiatives like self-
improvement, reconstruction, and renovation. These
efforts can create more opportunities for effective infill
development. Additionally, revitalizing dilapidated



Table 3: Proposed solutions related to urban planning and design for the Noh-Darreh area

Purpose

Approach

System

Proposed Solutions

Improving  the
Quality of
Informal
Settlements in
the Noh-Darreh
Area of Mashhad
through an Infill
Development
Approach

Design-
oriented

Planning-
oriented

Framework of
Public Spaces
(0.244)

Land Use (0.214)

Movement  and
Access (0.138)

Physical Form

(0.114)

Environmental
(0.029)

View and
Landscape (0.025)

Institutional-
Managerial
(0.111)
Social-Cultural
(0.067)

1. Managing population density in the Noh-Darreh area to prevent
development on natural lands and highlands while implementing an infill
development approach to enhance services for the existing population.

2. Developing various activities (commercial, medical, educational, etc.) in
barren, abandoned lands using an infill approach to provide services and reduce
the need for expansion.

3. Encouraging a sense of vitality and security enhances residents' connection
to their community, motivating them to improve, renovate, and rebuild their
homes.

4. Public spaces play a significant role in enhancing residents' desire to remain
in their neighborhoods by offering opportunities for social interaction and
creating cultural attractions. This sense of community motivates residents to
work towards improving the living conditions in these areas.

5. Ensuring a clear separation between public and private spaces, along with
compatible activities, can enhance the quality of life in existing areas and
prevent the proliferation of horizontal development.

1. Transforming neglected, abandoned, and underutilized lands to provide
essential services and enhance community well-being.

2. Constructing social housing for low-income groups enhances access to safe
housing and supports infill development, reducing the expansion of slums and
informal settlements.

3. Utilizing multi-functional land use to enhance service delivery.

4. Equitable distribution of land and services, effective land use management,
and enhanced access for various groups to urban spaces can foster infill
development.

1. Improving pedestrian access to public transportation, managing parking,
reducing reliance on private cars, enhancing mobility, and elevating quality of
life contribute to successful infill development.

2. Enhancing permeability allows residents better access to services, which
ultimately boosts their willingness to renovate and rehabilitate dilapidated,
abandoned, and unused buildings.

1. Utilizing old, dilapidated, and structurally unsafe buildings for reconstruction
and renovation aligns with the infill development approach to prevent
horizontal expansion of the Noh-Darreh area.

2. Raising the maximum building height to four floors can provide sufficient
housing and services while preventing horizontal expansion of the area. By
limiting this type of development, we can protect natural land and enhance the
quality of life for residents in the Noh-Darreh area.

1. Enhancing cleanliness and hygiene in the environment, vegetation, and open
green spaces improves the quality of life and encourages residents to engage
in infill development projects.

1. Enhancing the readability of urban areas through Lynch's elements facilitates
navigation and orientation. This improvement makes urban spaces easier to
use and provides better access to various services, ultimately leading to an
improved quality of life. As a result, residents are more inclined to live in the
neighborhood, which contributes to better living conditions in their homes.

1. Land allocation through formal institutions and adherence to land use plans
are some of the most effective methods for promoting infill development and
reducing the need for new land acquisition.

1. Involving the community in decision-making and project implementation can
enhance transparency. This greater transparency can foster trust among
residents.

2. Enhancing residents' understanding of the benefits of infill development,
such as optimal use of existing infrastructure, reduced reliance on private cars,
and improved access to services, fosters higher resident participation and
satisfaction.

3. Greater attachment to a place fosters social participation and cooperation
among residents, which in turn contributes to the success of infill development
programs.
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Table 3: Proposed solutions related to urban planning and design for the Noh-Darreh area

Purpose Approach System

Proposed Solutions

Economic (0.058)

1. Infill development utilizes the city's existing resources and revitalizes

neglected areas, creating new job opportunities and increasing residents'
income levels.

2. Reduced construction costs in infill development because they include the
expenses of renovating and improving existing buildings. These costs are often
lower than constructing a new building on vacant land.

3. Revitalizing dilapidated structures through infill development utilizes existing
land effectively, reducing costs related to purchasing new land, optimizing the
use of current infrastructure, and lowering construction expenses.

areas and repurposing wasteland by introducing a
variety of activities can enhance the quality of life in
informal settlements. Transforming these neglected
spaces into vibrant areas not only saves resources but
also promotes social interactions and improves living
conditions for residents. In response to the second
research question, Table 3 outlines the proposed
solutions using both design-oriented and planning-
oriented approaches to address the components and
indicators of infill development. These proposals take
into account the characteristics of the dilapidated
fabric and inadequate physical quality of the Noh-
Darreh area. Implementing these solutions through
infill development could effectively tackle the issue
of informal settlements in the Noh-Darreh area. Each
solution is detailed according to its specific system.

Differences between this research and previous
studies

This study aligns with the three articles from
Mashhad, Ardabil, and Tabriz, focusing on infill
development and overarching goals such as
improving quality of life, preventing urban sprawl,
and optimizing land use. However, the key differences
lie in the scope of the study and the prioritization
of indicators. While the article from Mashhad
emphasizes historical context and the Tabriz article
focuses on historical commercial complexes, this
study examines the informal settlement of Nah
Darreh. It provides a quantitative impact factor for
the research indicators and addresses the physical
and social challenges more practically. Additionally,
unlike the Ardabil article, which addresses the
degradation of marginal lands, this study suggests
integrated solutions for enhancing informal
settlements. Therefore, rather than conflicting with
the other articles, this study complements them
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by focusing on less-explored areas and offering an
implementation model. The main difference between
this study and previous research lies in its shift from
merely describing physical characteristics to offering
operational, development-oriented solutions. While
earlier studies, such as those conducted in Mumbai,
Caracas, and Medellin, primarily focused on the
morphological analysis and physical attributes of
informal settlements, this study takes a significant step
forward. It employs an infill development approach
that systematically addresses the functional and
spatial improvement of these areas. By integrating
environmental quality criteria—such as permeability,
security, and diversity of activities—with effective
guantitative indicators, this research not only bridges
the gap between theory and practice but also paves
the way for targeted interventions in informal
contexts. It provides a planning framework based on
prioritization, allowing for more focused and effective
improvements. In summary, this study progresses
from mere description (what) to explanation (how to
improve).

Today, informal settlements are one of the primary
challenges in urban planning and development, with
their negative impacts imposing significant material
and immaterial costs on cities. The displacement
of residents and their replacement with migrants,
illegal constructions, increased instability, unchecked
population growth, degradation of the urban
landscape, rise in social crimes, reduced sense of
belonging, and many other related issues are just a
few of the problems caused by informal settlements
within urban fabrics. The lack of strong regulations
and oversight in recent years has turned the Noh-
Darreh area into an informal settlement. The Noh-



Darreh area is a deteriorated urban fabric with old
buildings, non-standard structures, small plot sizes,
poor-quality materials, and more. However, specific
opportunities within Noh-Darreh, such as vacant,
brownfield, abandoned, and derelict lands, as well
as urban reserve and development lands, can be
leveraged through the infill development approach
to enhance the quality of the urban environment.
Therefore, despite the presence of vacant, degraded,
and development-ready land, there is still hope for
altering the future development trajectory. Infill
development can prevent the uncontrolled expansion
of the Noh-Darreh area towards the southwest hills
and environmental degradation. As an effective
approach, it can slow down the spread of informal
settlements and initiate targeted, sustainable
development to improve residents’ quality of life and
living conditions. Based on these results, creating a
connected system of public spaces, strengthening the
spatial structure, proper land use planning (based on
matrices of compatibility, desirability, capacity, and
interdependence), developing an integrated network
of transportation routes, identifying potential lands,
and incorporating suitable physical, functional,
and activity-related interventions can significantly
change the urban fabric’s appearance and create
a unique identity. These actions will also increase
residents’ participation in the development process.
Furthermore, it is crucial for responsible institutions
to not only focus on the preparation of an urban
development strategy but also to work toward
attracting investors and collaborating to address the
needs of the residents. While informal settlement has
been the focus of numerous studies, the potential of
infill development to address this issue has largely
been overlooked. This research, which considers
both design and planning approaches, provides a
comprehensive model of the urban planning and
design factors necessary to enhance the quality
of informal settlements in Noh-Darreh, Mashhad,
through infill development. The urban planning and
design solutions outlined in Table 3 can contribute
to improving the quality of living in Noh-Darreh
through the successful implementation of infill
development. It is evident that examining this issue
in other existing informal settlement examples in
Iran and globally could further refine, validate, and
generalize the findings of this study. The research
has several limitations, including a lack of scientific
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resources on the topics of infill development
and informal settlements. Additionally, there is
insufficient attention given to the role of urban design
and planning in enhancing the quality of informal
settlements through an infill development approach
in previous studies. It is recommended that future
research explore in greater detail how each identified
indicator impacts infill development in informal
settlements. Moreover, the interactions between
these indicators and their reciprocal effects should be
examined. Finally, the findings from the Noh-Darreh
area should be compared with those from other
similar locations.
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