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Abstract

Background and Objective: The spatial distribution of urban services is a key factor in quality of life
and the realization of spatial justice. Centers offering goods and services related to visual health, in
addition to their economic role, are also important from a public health perspective. With population
growth and the physical expansion of Ardabil city, the need for proper organization of these services
has increased. The aim of this study is to investigate the spatial distribution pattern and service
coverage of eyeglass retail units in the city of Ardabil using the relevant capabilities and tools in the
ArcGIS environment.

Methodology: This research follows a descriptive—analytical approach, and data were collected
through both documentary studies and field surveys. The statistical population includes all visual
health service centers across Ardabil city. Spatial analysis was conducted using geographic tools
within the ArcGIS environment.

Results and Findings: Out of a total of 38 identified units, 34 are located in Region 1, while Regions
4 and 5 lack any such services. Districts 1-1 and 2-1 show the highest concentration. Cluster analysis
revealed that District 1-1, particularly Neighborhood 08-1, constitutes a hotspot with a 99%
confidence level, indicating that service density there significantly exceeds the city’s average. This
high concentration can lead to congestion and unequal access. In contrast, in the fourth to seventh
rings away from the city center, no units have been deployed in these areas. The Nearest Neighbor
Index (0.215602) confirms a clustered distribution pattern. Therefore, targeted expansion of these
services in underserved areas is essential to promote spatial equity and improve access for all citizens.
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Extended Abstract

Introduction:

In recent decades, with the expansion of urbanization and the growth of urban populations,
attention to spatial justice in the distribution of services and urban facilities has become a
central priority in urban planning and policymaking. One of the most critical aspects of this
justice is equitable and balanced access to health-related services, which plays a direct role in
improving the quality of life. Among these, commercial units operating in the field of visual
health—such as medical eyewear stores—serve not only an economic function but also fulfill
a specialized health-related role. These establishments provide services such as eye
examinations, lens prescriptions, and the sale of medical frames, acting as complementary
components to optometry clinics and healthcare centers. Due to the specialized nature of their
services, the spatial distribution and location of these units across the urban landscape can
significantly affect citizen access, spatial equity, and the overall efficiency of visual health
service delivery.

Methodology

This research follows a descriptive-analytical approach, and data collection was conducted
using both documentary and field methods. The statistical population includes all optical
shops in Ardabil. Since this study focuses on the distribution, dispersion, and spatial
allocation of optical shops in the city, relevant tools and analytical features in the ArcGIS
environment were employed for data processing and analysis.

Results and discussion

This study analyzes the distribution and spatial layout of optical shops in Ardabil. Among the
38 optical shops in the city, Region 1 has the highest number, with 34 units, making it the
main concentration area for these businesses. Regions 2 and 3 have 3 and 1 optical shop,
respectively, while Regions 4 and 5 lack any optical shops, leading to accessibility limitations
in these areas. At the district level, District 1-1 has the highest number of optical shops, with
23 units, followed by District 2-1 with 10 units. Districts 1-3 and 3-1 each have only one
optical shop, and other districts lack such services. This distribution highlights the
concentration of these establishments in central areas, which may limit access to these
services in peripheral neighborhoods. The hot spot analysis results indicate that Region 1,
District 1-1, and Neighborhood 08-1 have the highest concentration of optical shops and are
recognized as the primary service centers. These areas were identified as hot spots with a
99% confidence level. The distance rings analysis from the city's geographic centroid shows
that the first ring contains 25 optical shops, indicating a high concentration in these areas.
However, there are no optical shops in the fourth to seventh rings, demonstrating an
imbalanced service distribution. Finally, the nearest neighbor analysis yielded a value of
0.215602, confirming a clustered distribution pattern of optical shops in central areas, while
emphasizing limited accessibility in farther districts.

Conclusion

The spatial distribution of optical shops in Ardabil follows a distinct pattern of concentration
in specific regions. According to the findings, Region 1, District 1-1, and Neighborhood 08-1
have the highest number of optical shops and serve as key service centers in this field. These
areas, due to their favorable geographic locations and high concentration, attract more
customers. Conversely, Regions 4 and 5 face a lack of optical shops, creating service gaps
that may hinder access for residents. Regarding the city's geographic centroid and the
distance rings, a significant concentration of optical shops is observed in the first ring,
followed by the second ring. This concentration in central areas facilitates access to optical



services and attracts customers from various parts of the city, including peripheral
neighborhoods. However, this centralization should not prevent the balanced distribution of
services across other areas. To ensure the needs of all citizens are met, it is essential to
expand optical shops in various districts and neighborhoods so that all areas can benefit from
these services. This study emphasizes the importance of a well-balanced and strategic
distribution of such businesses. Expanding optical shops to different parts of the city can
improve accessibility and enhance urban life quality. Additionally, ensuring a diverse and
balanced distribution of these units not only facilitates access but also fosters competition and
enhances service quality. Ultimately, these measures contribute to increased public
satisfaction with optical services.

Conclusion:

The current distribution pattern of pharmacies in Rasht reveals high service concentration in
some districts and relative deprivation in others. This spatial imbalance reduces spatial
equity, places pressure on high-density service areas, and limits access in underserved
districts. The results highlight the urgent need for targeted urban planning interventions to
redistribute pharmacy services and ensure equitable access throughout the city.
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