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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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Nearest Neighbor Ratio: 0/215602
z-score: -9/250366 mmm

Significance Level Critical Value
(p-value) (z-score)

©0.01 @mmm <-2.58
p-value: 0/000000 005 == -2.58--1.96
©0.10 = 1.96 - -1.65
= —_ 1.65 - 1.65
0.10 = 1.65 - 1.96
oos mmm 1.96-25s
0.01 =1} > 2.58

|
|

Clustered Random Dispersed

Given the z-score of -9.25036622395, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

Average Nearest Neighbor Summary
Observed Mean Distance: 138/6775 Meters
Expected Mean Distance: 643/2095 Meters

Nearest Neighbor Ratio: 0/215602

z-score: -9/250366
p-value: 0/000000
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