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Abstract

In recent decades, the dominance of automobile-oriented planning has undermined the role of pedestrians and
diminished the quality of public spaces. In this context, walkability—as a human-centered strategy—plays a
fundamental role in enhancing urban livability and sustainability. Adopting an applied, descriptive—analytical
approach, this study (conducted between 2024 and 2025) aimed to develop an optimal walkability model for the
city of Urmia. Data were collected through documentary analysis, field surveys, and a researcher-designed
questionnaire administered to 670 residents across 67 neighborhoods (with 10 randomly selected participants per
neighborhood). The analytical framework integrated the Space Syntax model within a GIS environment,
combining spatial-functional indicators with citizens’ perceptual evaluations. The findings revealed that
walkability challenges in Urmia stemmed less from deficiencies in physical infrastructure than from the
configurational logic of the street network and the spatial distribution of trip-attracting land uses. Even in areas
with relatively favorable environmental quality, mismatches between the spatial capacity of streets and the
concentration of high-demand land uses—particularly along Imam Khomeini Street (mean response rate:
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20%)—had generated movement bottlenecks and reduced overall network efficiency. Restructuring the spatial
layout according to the identified optimal patterns enhances the functional coherence of the network (integration
index: 1.08) and promotes a more balanced distribution of pedestrian flows. The proposed model identifies
highly integrated corridors that lack adequate services and directs the allocation of daily-use land uses toward
these target areas. Simultaneously, it regulates the concentration of supra-neighborhood functions along low-
capacity streets through planning controls, while treating environmental quality improvements and pedestrian
safety as complementary to structural reforms. By moving beyond localized assessments and purely geometric
indices, this research re-conceptualized walkability as an integrated, network-based system shaped by spatial
configuration, social interaction, and service connectivity, ultimately offering a data-driven and spatially
coherent optimal framework.
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Introduction

In recent years, rapid urban population growth coupled with automobile-oriented development has significantly
undermined the quality of public spaces, reduced social interactions, and weakened the role of pedestrians in
cities (Adriani & Taghvaei, 2024; Khasto & Kiaei, 2021; Ziari et al., 2023). Streets, which once served as
vibrant platforms for human engagement and collective life, have increasingly been transformed into vehicle-
dominated thoroughfares, relegating pedestrian-oriented spaces to the margins of urban priorities (lulia &
Valentina, 2022; Hosseini et al., 2021). This shift has given rise to numerous urban challenges, including
declining public health, environmental pollution, and spatial fragmentation—all of which threaten the long-term
sustainability of cities. In response, pedestrian-oriented planning has emerged as a fundamental strategy for
enhancing urban livability, aiming to reduce car dependency, improve environmental quality, and strengthen
social cohesion (Seemiller, 2024; Behzadfar et al., 2020; Alimadadi et al., 2023). Research highlights the
importance of factors like safety, permeability, sense of belonging, and access to services in promoting
pedestrian-friendly environments (Ghanbari et al., 2020; Tabaeian et al., 2021). Furthermore, international
studies emphasize the critical role of urban morphology, public transportation infrastructure, and spatial
continuity in fostering sustainable walkability (Balsas, 2021; Sertabakan et al., 2020; Birol, 2019). Against this
backdrop, the present study focused on the spatial structure and functional dynamics of the street network of
Urmia through the lens of New Urbanism principles. Although historically human-scaled, Urmia currently faces
a range of urban issues, including imbalanced expansion, an inefficient access network, and declining urban
vitality (Zanganeh et al., 2018). These challenges have been exacerbated by inconsistent land-use policies and
fragmented urban growth patterns. Adopting an integrated approach, this research analyzed both the physical and
social characteristics of the street network while simultaneously examining the spatial relationships among
service land uses across various urban scales. Ultimately, the study sought to propose a comprehensive
pedestrian-oriented spatial model that responds to contemporary needs, corrects existing imbalances, and
supports long-term sustainable urban development.

Materials & Methods

This research adopted a descriptive-analytical methodology with an applied orientation, aiming to develop an
optimal pedestrian-oriented pattern for the city of Urmia grounded in the principles of New Urbanism. The
theoretical and analytical framework integrated spatial and performance-based data, focusing on two key
components: the street network and service-oriented land uses. In the first phase, relevant data were collected
and organized within a GIS environment, enabling the analysis of indicators, such as street hierarchy, width,
traffic load, land-use function, and spatial adjacency patterns. These analyses facilitated a functional typology of
streets and helped identify areas aligned with or deviating from pedestrianization goals. In the second phase, the
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study employed the Space Syntax model and DepthMap software to calculate the integration index, thereby
assessing spatial cohesion and the efficiency of the pedestrian network. This step enabled the identification of
areas requiring spatial improvement or reconfiguration. Based on these multi-scalar analyses, the spatial
structure of the city was re-evaluated with the aim of enhancing the functional role of streets and aligning their
performance with New Urbanism guidelines. Throughout the analysis, particular attention was paid to the
relationships among urban form, movement dynamics, and land-use balance to ensure that the proposed model
would be contextually grounded and practically implementable. The study population encompassed the entire
city of Urmia. For the fieldwork component, a stratified sampling method was employed to capture citizen
perspectives. A total of 670 questionnaires were distributed across 67 neighborhoods, ensuring a representative
and generalizable dataset. The validity of the instrument was confirmed through expert review and its reliability
was assessed using Cronbach's alpha. Both descriptive and inferential statistical methods were applied in the
analysis of the findings. Emphasis was placed on understanding residents' perceptions of accessibility, safety,
and walkability, thereby complementing the spatial data with human-centered insights.

Research Findings

In pursuit of an optimal pedestrian-oriented model for Urmia based on New Urbanism principles, this study
conducted a multi-layered analysis of the city's spatial structure, focusing on street network connectivity and the
distribution and functionality of service-oriented land uses. In the initial phase, the integration of the street
network with the city's structural core and its overall spatial coherence was evaluated. The results revealed that
while arterial streets played a central role in spatial organization, they suffered from traffic congestion and a lack
of functional hierarchy. Many secondary and collector roads, due to their disproportionate width or incompatible
function, failed to support spatial cohesion effectively. Field observations and citizen responses corroborated
these shortcomings. Major corridors—such as Imam Khomeini, Bakeri, and Kashani Streets—served
simultaneously as travel attractors and bottlenecks, highlighting a critical imbalance between their spatial and
functional roles. In the second phase, the spatial distribution and functional efficiency of service land uses were
assessed at both local and supra-local levels. The findings indicated that high-priority land uses—including
commercial centers, administrative offices, and cultural venues—were often concentrated along problematic
streets, thereby intensifying functional pressure on these urban arteries. Furthermore, temporal usage patterns
revealed a pronounced decline in activity during late hours, particularly in the central core, which exacerbated
issues related to urban vitality and functional imbalance. The spatial centralization of services had further
contributed to accessibility disparities, leaving peripheral urban zones relatively underserved. Regarding land use
adjacency, three dominant patterns were identified: highly specialized and homogeneous adjacencies in the
central core, relatively compatible adjacencies in areas near the center, and incompatible adjacencies in fringe
areas characterized by functional conflict. These patterns—particularly along critical corridors—had intensified
spatial contradictions within the urban fabric. When the spatial logic of land use distribution was not aligned
with pedestrian access principles, the result was fragmented urban experiences and uneven development. Finally,
an evaluation of local-scale land uses within neighborhoods confirmed that inefficiencies in service distribution
and street infrastructure were consistent with the dysfunctional patterns observed at broader urban scales.
Collectively, these analyses underscore the necessity of an integrated urban planning approach that harmonizes
physical design, land use function, and social needs. Specifically, restructuring the street network, strategically
redistributing services, and fostering compatible adjacencies should be prioritized as key strategies in the
sustainable transformation of pedestrian spaces.

Discussion of Results & Conclusion
Evaluation of the spatial structure of Urmia clearly revealed that reorganizing urban land uses within the
framework of New Urbanism—particularly with an emphasis on pedestrianization—can foster the development
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of a more coherent, multifunctional, and livable urban environment. A well-balanced alignment between land
use functions and street capacities not only prevents spatial disjunctions, but also promotes land use diversity,
enhances environmental quality, and supports pedestrian accessibility. Establishing an integrated, pedestrian-
prioritized network emerges as a direct outcome of spatial restructuring, contributing to improved access
systems, greater spatial equity, and reduced dependency on private cars. The synthesis of spatial, functional, and
social indicators further demonstrates that effective pedestrianization cannot be achieved through physical
infrastructure alone. It requires thoughtful coordination among street design, scalable and distributed land use
patterns, and qualitative enhancement of the urban environment. Strategically locating supra-local services along
appropriately scaled thoroughfares proves to be a key strategy for managing traffic loads and promoting
walkability. Moreover, such configurations support social equity and broaden access to essential services for all
segments of the population. Facilitating the relocation of incompatible land uses through incentive-based urban
policies has proven to be an effective measure for correcting existing structural inefficiencies. Concurrently,
enhancing the physical quality of pedestrian zones—through improved urban furniture, lighting, landscape
design, and safety measures—plays a critical role in enriching the urban living experience. Furthermore, curbing
unregulated densification and uncontrolled land use expansion—which often disrupt access networks and
degrade spatial performance—remains an essential component of sustainable pedestrian planning. In conclusion,
the optimal pedestrian-oriented model proposed in this study not only redefines the spatial configuration of the
city in line with principles of justice and efficiency, but also offers a replicable framework for other Iranian cities
aspiring toward sustainable, human-centered urban development. The proposed strategy is rooted in both
empirical analysis and normative vision, ensuring that its implementation can be evidence-based while striving
toward equitable and livable futures.
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Figure 2 — Conceptual Model of the Research. Source: Authors, 2025
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Figure 4 — Spatial Relationship of Streets with the City’s Structural Core. Source: Authors, 2025
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Figure 5 — a) Streets with Deficient Hierarchical Order b) Streets with Inadequate Width Source: Authors, 2025
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Perception Source: Authors, 2025
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Figure 7 — Final Map of Problematic Streets in Urmia. Source: Authors, 2025
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Figure 8 — Service Land Use Importance Based on Public Perception. Source: Authors, 2025
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Authors, 2025
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Figure 10 — a) Incompatible Adjacency of Service Land Uses b) Urban Neighborhood Evaluation Map Source:
Authors, 2025
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