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Average Nearest Neighbor Summary l ‘ Average Nearest Nelghbor Summary

Observed Mean Distance: 161.9627 Meters ki — —
| 2-score: 4,131860 (pvaloe) (rscore)

Expected Mean Distance: 306.3467 Meters pvalue: 0000036 S e

0.03 <258 --1.96
| 0.10 1.96 - 165
Nearest Neighbor Ratio: 0528691 o0 B 16519
| 0.05 1.96-2.58
0.01 >258

z-score: -4.131869

p-value: 0.000036

Clustered Random Dispersed

Gaven the 2-score of -4.13186860063, there is 3 less than 1% likelihood that this dustered
pattern could be the result of random chance.
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Spatial Analysis and Suitability of Fuel Stations in the City of
Qena Using Geographic Information System Applications

Abstract

This research aims to study the spatial analysis and suitability of fuel
stations in the city of Qena by examining the geographic distribution of
fuel stations, their characteristics, efficiency, and the level of satisfaction
among users. The study is divided into seven main sections:

The first section discusses the historical development of fuel stations in
Qena from 1967 to 2023. The second section analyzes the spatial variation
of fuel stations in the city, focusing on the distribution of stations, area,
population, and fuel consumption.

The third section investigates the characteristics of fuel stations,
including station area, capacity, ownership, condition, average number of
employees, average working hours, reasons for visits, average frequency
and duration of visits, waiting times, and daily expenditure rates.

The fourth section presents a quantitative analysis of fuel stations in
Qena, covering nearest neighbor analysis, geographic center, standard
distance, distribution trend, and spatial specialization coefficient.

The fifth section assesses the efficiency of fuel stations in the city,
evaluating the distribution of drivers by age, education, social status, and
economic condition. This section also examines the frequency of visits to
specific stations and the services they provide, culminating in an
evaluation of user satisfaction regarding distribution, waiting time, safety
measures, and adherence to set prices.

The sixth section addresses environmental impacts, key issues, and
proposed solutions for fuel stations in Qena, including non-compliance
with pricing, insufficient staff, and poor customer service. Finally, the
seventh section focuses on spatial modeling and future planning for fuel
stations in Qena, using suitability criteria that include the distribution of
existing stations, land use, health and educational services, fire stations,
contour lines, and road networks. The study concludes with results and
recommendations.

Keywords: fuel stations, station characteristics, quantitative analysis,

spatial modeling, station efficiency.
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