Islamic World Science Citation Center

Volume 5, Issue 3 - Serial Number 17, Fall 2024 Online ISSN: 2783-0764

Journal Hompage https://www.srds.ir/
https://www.srds.ir/article 222429.html?lang=en

An analysis of the spatial pattern of distribution and dispersion of extraneous service units
in the city using spatial analysis and spatial statistics capabilities in the ArcGIS
environment (Case study: pharmacy units in the city of Ardabil)!

Abolfazl Kohi Herist, Ata Ghafari Gilandeh*?, Mansour Rahmati?

1. MSc of Geography and Urban Planning, Faculty of Social Sciences, University of Mohaghegh Ardabili, Ardabil
2.Professor, Department of Geography and Urban and Rural Planning, Faculty of Social Sciences, University of Mohaghegh
Ardabili, Ardabil

3. Associate Professor, Department of Geography and Urban and Rural Planning, Faculty of Social Sciences, University of
Mohaghegh Ardabili, Ardabil

Received Date: 19 September 2024 Accepted Date: 17 November 2024

Abstract

Background and Objective: The spatial distribution of urban services and facilities, particularly in the field of health and
healthcare, is a key issue in urban planning. Pharmacies, as critical units for providing medications and health services, must
be spatially distributed in a way that ensures spatial justice and equitable access for all citizens. Therefore, both qualitative
and quantitative assessments of land use within the city’s spatial structure and their locational suitability across defined zones
are of great importance. In recent years, Ardabil has experienced rapid population growth and physical expansion, intensifying
the need for the development and equitable distribution of pharmaceutical services. The aim of this study is to examine the
pattern of distribution, spatial dispersion, and location allocation of pharmacies across the districts of Ardabil city using the
capabilities and tools of ArcGIS.

Methodology: This research is descriptive-analytical in nature and the required data were collected through documentary
and field methods. The statistical population includes all active pharmacies in the city of Ardabil. Considering the trans-
neighborhood operation of pharmacies, the analyses were conducted at the scale of urban areas. To examine the spatial pattern
of distribution and dispersion of pharmacies, several analytical capabilities were used in the ArcGIS environment; including
hot spot analysis (Getis-Ord Gi) to identify statistically significant clusters*, Moran's spatial autocorrelation index (Moran's 1)
to measure the degree of spatial dependence, and nearest neighbor mean analysis to identify the type of cluster or dispersed
pattern in the spatial distribution of pharmacies. Spatial data were collected using GPS and transferred to the ArcGIS
environment via Google Earth. The simultaneous combination of these analytical tools along with the high accuracy of spatial
data is the main innovation of this research compared to previous studies.

Results and Findings: In terms of quantity, District 2-1, with 57 pharmacies, represents the main concentration center of
pharmacies in Ardabil, whereas Districts 2-3, 2-4, and 1-5 each have only one pharmacy. The results of Hot Spot analysis
indicated high Z-values and a significant hot spot in District 2-1 with a 99% confidence level, while other districts did not
exhibit similar patterns. The Moran’s I index (0.0808) suggests a random distribution pattern of pharmacies across the city
districts. However, the average nearest neighbor ratio (0.49) indicates a clustered pattern in the spatial distribution of
pharmacies within Ardabil. The study reveals a spatial concentration of pharmacies in certain districts of Ardabil, particularly
in District 2-1, leading to unequal access across the city. Central districts benefit from better service coverage due to their
proximity to healthcare centers, while peripheral areas face shortages. Although this clustering improves efficiency in some
areas, it undermines spatial equity. The research highlights the need to revise location policies for pharmacies and calls for a
more balanced distribution to enhance access, improve service efficiency, and promote equity in the urban health system.
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Moran's Index: 0/080825
z-SCOre: 1,/054106 .30

Significamce Lavel Critical Valoe
(pvatue) (e-senre)

fa 0.0 = < -2.58
p-value: 0/2791835 0.0 P—1 258 1.96
.10 = 1.9% — -1.65
-~ [— 165 - 1,65
o0 — 1LE&S - 196
0.0% ] 1.96 - 298

©.01 — > 2.58

-l

Srl

Custered

Given the z-score of 1,.05410554978, the pattern does Not appear 10 be significantly different
than random.
Global Moran's I Summary
Moran's Index: O0/080825
Expected Index: -0/071429
Variance: 0/020862
z-score: 1/054106

p-value: 0/291835
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Significance Level Critical Value
(p-value) (z-score)

Nearest Neighbor Ratio: 0/490038
z-score: -12/417278 mmm

0.01 mmm <-2.58
p-value: 0/000000 0.05 @m -2.58--1.96
0.10 [ -1.96--1.65
- 33 -1.65-1.65
0.10 3 1.65-1.96
0.05 @M 1.96-2.58
0.01 mEmm >258
- P

Significant

Significant

0
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W 2 R 3
L e i "
& %
- -
. T = -
Clustered Random Dispersed

Given the z-score of -12.4172775116, there is a less than 1% likelihocod that this clustered
pattern could be the result of random chance.

Average Nearest Neighbor Summary

Observed Mean Distance: 152/6569 Meters
Expected Mean Distance: 311/5206 Meters
Nearest Neighbor Ratio: 0/490038
zZ-score: -12/417278
p-value: 0/000000
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