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Spatial analysis of the distribution of fuel stations in the city

of Tobruk
Ali Bashir saad , Abdelhadi said Mahmoud bouzeid

This study aims to analyze the spatial distribution of fuel stations in the city
of Tobruk using Geographic Information Systems (GIS) techniques, in order
to determine the extent of concentration or dispersion of these stations
within the city. The researcher adopted the descriptive-analytical approach,
relying on data from official sources, digital maps, and satellite imagery, in
addition to using spatial analysis tools such as: the mean center, central
feature, standard distance, directional distribution, nearest neighbor analysis,
and density analysis.

The results revealed the presence of 12 fuel stations distributed throughout
Tobruk city. The mean center of these stations is located at the coordinates
23° 56’ 49” E and 32° 4° 49” N, while the central feature was represented
by Al-Mukhtar fuel station. The standard distance circle, which included 7
fuel stations (58.3% of the total), had a radius of 2.4 km. The spatial
distribution pattern of the fuel stations is characterized by concentration
around the mean center. The directional distribution of fuel stations in the
city follows an east—west orientation at an angle of 85.03°.

The nearest neighbor analysis indicated that the distribution pattern is
dispersed and regular, with a nearest neighbor ratio value of 1.32. The
density analysis showed a noticeable concentration of fuel stations in the
central area of Tobruk, while the peripheral areas in the east, north, and west
of the city lack such services.
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The researcher recommends reconsidering the spatial distribution of fuel
stations in Tobruk to achieve spatial equity in service provision, and to
establish new stations in underserved areas. It is also recommended that
planning authorities utilize GIS technologies to support decision-making
and to regularly monitor urban services to ensure they keep pace with the
city’s rapid urban expansion.

Keywords: Geographical distribution — Spatial analysis — Geographic
Information Systems (GIS) — Fuel stations — Tobruk.
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Average Nearest Neighbor Summary

Nearest Neighbor Ratio 1.322580
z-score 2.137761 &3

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

0.01 <-2.58
p-value 0.032536 0.05 ; -2.58 - -1.96
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ba %
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Clustered Random Dispersed

Given the z-score of 2.137761, there is a less than 5% likelihood that this dispersed pattern
could be the result of random chance.
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Average Nearest Neighbor Summary

Nearest Neighbor Ratio 1.322580 Significance Level Critical Value
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Clustered Random Dispersed

Given the z-score of 2.137761, there is a less than 5% likelihood that this dispersed pattern
could be the result of random chance.

Average Nearest Neighbor Summary
Observed Mean Distance 1183.4005 Meters
Expected Mean Distance 894.7666 Meters

Nearest Neighbor Ratio 1.322580

z-score 2.137761

p-value 0.032536

Dataset Information
Input Feature Class: Station_Tobruk_2
Distance Method: EUCLIDEAN
Study Area: 38429146.575434
Selection Set: False
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