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Introduction

Generally, there needs to be a fire station within 1.5

miles (3.2 minutes) from a developed community.

However, this is not always the case, which can

create delays in response times of fire trucks.

Figure 1: The developed land area (grey on figure 1) is not fully

covered by the 1.5 mile radius (red outline on figure 1)

Figure 2: Due to the areas not covered, I proposed 6 new fire

stations to properly cover the areas that were not in the 1.5

mile radius (red outline on figure 2)

Conclusion

• Current fire station coverage in Philadelphia can

create delays of fire truck response times in

certain areas

• This issue was addressed by adding 7 new fire

station. This ensures that a fire truck can reach

a building/house in less than 3.2 minutes in all

locations within the City of Philadelphia

Discussion

In Philadelphia, while most of the developed land

area is covered by the 1.5 mile radius, there are

still areas that are covered only by the 3 mile

radius. This can cause delays in response times,

i.e., from 3.2 minutes to 5.8 minutes.

To reduce the response times new fire stations are

proposed on critical locations (green symbols in

Figure 2). Using the new fire stations a better

coverage of the 1.5 mile radius is achieved. This

ensures that fire truck delays are minimal.

Data Source

The data for this project consisted of the Philadelphia

zip code shape file, the fire station locations, building

footprints, street layouts, hydrographic features, and a

Pennsylvania boundary shape file. All the data except

for the Pennsylvania boundary came from Open Data in

Philadelphia located at: http://www.phila.gov/data/
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Objective

• Study the coverage of fire stations in Philadelphia.

• Make suggestions on how to improve fire station

coverage and fire truck response times

Methodology

Using ArcGIS software and data acquired from Open

Data in Philadeplhia, maps of the fire station coverage

in miles were created (see Figure 1). To calculate the

response times the following equation was used:

T=0.65+1.7D

where,

T=time in minutes

0.65=truck acceleration constant

1.7=truck speed constant

D=distance

This formula takes into account the average terrain,

traffic, weather, slowing down at intersections,

average speed and the acceleration of the truck.

Using this equation it was found that the fire trucks

would have response times of: 3.2 minutes to travel

1.5 miles (red outline), 5.8 minutes to travel 3 miles

(orange outline), and 10 minutes to travel 5.5 miles

(blue outline).


