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Highlights:
This study uncovers the hidden layers of spatial intelligence embedded within the road network of Bojnord’s central
urban fabric.

Space syntax analysis (using axial mapping and Depthmap) reveals four structural dimensions of the network: global
integration, movement flows, local connectivity, and geometric configuration.
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study aims to uncover the hidden structures of spatial intelligence and examine
their relationship with the formation of local communities in the city of Bojnord.
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at the neighborhood scale. A comparative analysis with the city’s neighborhood
Behzadfar, M., Sedaghati, A. (2026). K ,g . P . y .y 5 .
Analyzing the Hidden Structures of | Map indicates that areas adjacent to the primary urban corridors benefit most
Spatial Intelligence and the Formation of | from spatial integration and network connectivity, whereas peripheral
Local Communities: A usage of Space neighborhoods play a more limited role. After generating the axial map and
2}’“‘3‘;%’ thglce?{t;al Fl at;r(;cl"f;éogfslord conducting the initial analysis of connectivity and line length, the next stage
ity. Urban Plan Knowl, 10(1), 36-35. involved performing graph analysis in Depthmap. Through this process, the

Cite this article:

DOI: complete spatial graph of the street network was generated, and an analytical
10.22124/UPK.2026.32273.2089 table containing configurational metrics and related variables was obtained
(Table 1).

*Corresponding Author: atefeh sedaghati@mail.iust.ac.ir

@ @ Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license https://creativecommons.org/licenses/by/4.0/)



https://orcid.org/0000-0001-9299-1806
https://doi.org/10.22124/upk.2026.32273.2089

T Urban Planning Knowledge UP“K

University of Guilan ISSN: 2645-5412

This table served as the basis for a more detailed examination of the hidden relational structures within the spatial
network and for assessing the role of each line in shaping movement patterns and the formation of local communities in
the central urban fabric of Bojnord.

Table 1. Graph Analysis of the Central Urban Fabric of Bojnord

Altribute | Minimum | Average | M asimum
Choice R2 0 494,272 g892
Choice [Nom] R2 0 0.00227124 0.0567308
Connectivity 1] 142937 5E5
Control 0.0755556 0.993426 297365
Controllability 0.026455 0.210617 1
Entropy R2 0.182935 0.713067 1.04776
Hatmonic Mean Depth B2 35.2174 321.003 1031.79
Integration [HH] R2 1.69825 8.17055 13.0109
Integration [P-valug] R2 1.68825 817055 13.0109
Integration [Tekl] A2 0.758654 0.320418 1
Intensity R2 0.263716 0.340924 366718
Line Length 16.5071 612256 316817
Mean Depth R2 1 1.78823 1.97354
Node Count R2 1 638.21 1445
Relativised Ertropy H2 0.221348 1.97893 266791

Discussion: A These patterns reflect the embedded spatial intelligence of the urban fabric, indicating that the street
network and built form can autonomously organize daily movement, social flows, and local interactions without relying
solely on institutional decisions or advanced technologies. The comparative analysis of the street network in the central

fabric of Bojnord and the existing neighborhood map demonstrates that neighborhoods located adjacent to major urban
corridors, such as Shahid Taleghani, Imam Khomeini, and Shahid Beheshti, contain a substantial portion of the core street
network and exhibit the highest levels of spatial integration, accessibility, and network connectivity. Owing to their
strategic location along these principal corridors, these neighborhoods play a central role in shaping movement flows
and local social interactions. Their main streets predominantly appear within the red and orange ranges of the axial map,
indicating a high degree of spatial significance (e.g., Shariati-e Shomali, Chaharshanbeh Bazaar, Ghiam, and Jajarmi
neighborhoods). In contrast, neighborhoods located at a relative distance from these primary corridors, represented by

the blue spectrum of the axial map, benefit less from spatial integration and network connectivity. Consequently, they
play a more limited role in directing everyday movement flows and fostering local social interactions (e.g., Dehkhoda,
Mirza Kuchak Khan, and Energy neighborhoods). This pattern demonstrates that the spatial configuration of the central

street network not only identifies the principal urban corridors and the core movement structure but also highlights the
functional differentiation among neighborhoods based on their relative positions within the network. These findings
provide a valuable basis for identifying local sociability hotspots and guiding urban design interventions aimed at
strengthening neighborhood-level connectivity and enhancing social cohesion.

Conclusion: The findings highlight the latent spatial intelligence embedded within the central urban fabric of Bojnord
and demonstrate that the street-network structure, even in the absence of smart technologies, possesses an inherent
capacity to facilitate social interaction and strengthen neighborhood cohesion. The study provides a practical analytical
framework for identifying urban potentialities and supporting sustainable, context-sensitive urban regeneration
strategies. The spatial analysis, when overlaid with the neighborhood map, indicates that neighborhoods adjacent to
major corridors such as Taleghani, Imam Khomeini, and Shahid Beheshti exhibit the highest levels of accessibility and
network connectivity, thereby playing a central role in local social flows and neighborhood activities. In contrast,
peripheral neighborhoods with lower spatial indices benefit less from these advantages and possess a more limited
capacity to foster social interaction. These findings suggest that the spatial structure of traditional and medium-sized
Iranian cities, such as Bojnord, holds considerable potential for strengthening local communities and facilitating
sustainable urban regeneration. Compared with previous studies conducted in historic Iranian cities and international
contexts, the primary contribution of this research lies in the explicit linkage it establishes between quantitative spatial-
configuration indicators, street-network structure, and the latent spatial intelligence embedded in social interactions
and urban movement patterns. The findings demonstrate that even within traditional urban fabrics, and in the absence
of advanced technologies, spatial configurations themselves can generate a form of urban intelligence. This provides a
robust basis for targeted planning and urban design interventions aimed at enhancing social cohesion and improving
overall urban performance.
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