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SERVICE AREA ANALYSIS
FOR FIRE STATIONS IN
EVANSTON, ILLINOIS




Introduction

® Service Area Analysis can be used to calculate
travel times along a network from one or more
service locations

® Common application: response times for fire
trucks and other emergency vehicles




Service Area Considerations

What types of services are delivered by the fire
department?

What is a reasonable travel time for the
community?

What is the size of the area being served and the
type and amount of resources available?

What level of risk is the community willing to
accept?

Source: ESRI




Fire and Response Time Standards

Fire reaches critical stage (“flashover”) in about

National Fire Protection Association (NFPA)
recommends that the first fire engine reaches a
fire within

Total response time

= Dispatch time + turnout time + travel time

= 1 minute + 1 minute + 4 minutes




Calculating Response Times in
ArcGIS

Total response time
= Dispatch time + turnout time +
= 1 minute + 1 minute +

“Response Time” in my ArcGIS maps refers
specifically to (X)




Evanston, lllinois

® General Information
Population: 74,239 (2000 Census)
Area: 7.8 sq. miles
Miles of Streets: 147
Miles of Alleys: 76

® Fire Protection
* Number of Firefighters: 107

* Number of Stations: 5
* Responses in 2006: 8,099 (3,364 Fire + 4,735 EMS)
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The Shapefile Data

Obtain TIGER/Line shapefiles for lllinois, Cook
County, and county subdivisions
Select Evanston area

Remove non-road “edges” (railroads, “EI” tracks, rivers,
shorelines, etc.)

Prepare a cost field

Obtain tract and block census data for Cook
County

Select data for Evanston area

Create point shapefile for Evanston fire station
locations




The “Travel Time” Cost Field

Travel Time = length / (speed limit * 5280 / 60)

r

B Attributes of evanston_edges export

. FULLNAME length (feet)

. Wesley Ave
. Greenleaf St

. Emerson St

| |Church St
Mk Church St




Creating a Network Dataset
(in ArcCatalog)

Create a Personal Geodatabase

Create Feature Dataset

Import street data from TIGER/Line shapefile
Import fire station(s)

Create a Network Dataset

Contents |Preview| Metadata |

Mame

‘,ﬁ}' Hypotheticalietwork_ND Personal Geodatabase Network Dataset
= HypotheticalMetwork_ND_Junctions Personal Geodatabase Feature Class
"] One_Station_hypo Personal Geodatabase Feature Class
2r] streets_hyp Personal Geodatabase Feature Class




Creating a Service Area Map
(in ArcMap)

Import the Network Dataset and related files
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Creating a Service Area Map
(in ArcMap)

Start Network Analyst extension
Create a new Service Area

-/ £F Evanston Fire Service Areas Gervice frea2 4
= Service Airea 2

= Facilities Polygons {0}

@ Error .

Lines (0
Located 0
?( ) Unlocated

- Barriers

O Error

J Located

Batrriers {0)

2?0 Unlocated

- Lines
| ines
Paolygons




Creating a Service Area Map
(in ArcMap)

4. Load Locations (the fire stations)

r
l.oad Locations

Load From: @
¥ Only show point layers

r

Sort Field: v

Location Analysis Properties
Property Default Yalue
Mame
CurbApproach Either side of vehicle
Attr_Minutes 0
Breaks_Minutes a
4 g olllel1ee] @ ]
B L] ""lidll”““
;, le'ﬂ'--

Location Position

* Use Geometry
Search Tolerance: { 5000 Meters z

" Use Network Location Fields

Property
SaurcelD
SourceQID
PosAlong
SideOfEdge

Advanced..,




Creating a Service Area Map
(in ArcMap)

5. Enter desired default breaks for travel time
(‘response time”) in the Layer Properties dialog

'Layer Properties '1

Line Generation ] Accumulation | Network Locations

General | Layers | Source Analysis Settings | Polygon Generation

Settings Restrictions

Inpedance CETSIETEM <] | Do
Default Breaks: 1,2,4,6,8

Direction;
(¢ Away From Facility
" Towards Facility
Allow U-Tums: | Everywhere

v lgnore Invalid Locations




Creating a Service Area Map
(in ArcMap)

6. Adjust polygon properties (overlapping, etc.) in
the Layer Properties dialog

r

Layer Properties

Line Generation | Accumulation | Network Locations
General I Layers l Source I Analysis Settings Polygon Generation

v Generate Polygons
Polygon Type Multiple Facilities Options

¢ Generalized " Dverlapping -

~ ; Create polygons for each facility. These
Detailed polygons may overlap.
v Triim Polygons

100 Allocate polygons to the closest facility. --

" Merge by break value

Join polygons of multiple facilities having the
same break values,

Meters
Excluded Sources Oveilap Type

* Rings
[ evanston_streets :
Do not include the area of the smaller breaks.
Create the polygons going between

consecutive breaks.

" Disks
Create the polygons gaing from the facility to 3
the break.

ree] Apply
7. Solve the Network!
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Evanston, Illinois

Fire Station Locations ~ ,X
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Evanston, lllinois
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Other Factors to Consider for Fire
Station Service Areas

Response time information is just one aspect of a
service area

Other factors we might consider to fully
understand a service area:

Population statistics

Number of fire/emergency responses

Staff and equipment availability




Evanston Fire and Life Safety Services
Responses by Census Tract
January 2008
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This map is provided "as is" without warranties of any kind. See www.cityofevanston.org/mapdisclaimers.html for more information.




Evanston, lllinois

Typical Monthly Response Density
by Census Tract ’&

Lake Michigan

Wilmette

Evanston Boundary
ﬁ Fire Stations

Skokie

Response Density
(responses per sqg. mi.)
 47.1-66.0
~66.1-96.0

0 96.1-1400
B 140.1-325.0 —

Chicago

0 025 05 1 Miles
[ | |




Evanston, lllinois

Lake Michigan

Population Density by Census Tract | ,X

Wilmette

Evanston Boundary
ﬁ Fire Stations

Skokie

Population Density

(people per sq. mile) 17 @
5,555~ 7,000

| 7,001 - 11,000

B 11,001 - 15,000

B 15,001 - 19,000

Chicago

0 025 05 1 Miles
[ | |




Evanston, Illinois

Typical Monthly Response Density
by Census Tract

Wilmette

T

[:l Evanston Boundary
ﬁ Fire Stations

Skokie

Response Density
(responses per sq. mi.)
. 471-66.0

1 66.1-96.0

U 96.1-1400
B 140.1-325.0

0
|

Lake Michigan

Chicago

025 0.5 1 Miles
| |

Evanston, Illinois

Population Density by Census Tract

Wilmette

|:_| Evanston Boundary l

ﬁ Fire Stations

Skokie

Population Density
(people per sq. mile)
~5,555-7,000
~7,001-11,000

B 11,001 - 15,000
B 15,001 - 19,000

0
L

Lake Michigan

|

N

Chicago

025 0.5 1 Miles
| |




Evanston, lllinois

Lake Michigan

Actual Service Areas
for Five Fire Stations

Wilmette

= N\ =
=Y QL e
. uSHEEST BT
] —Ii7 [\T il _l_’
U [/ ST LNl = T
] J_lé\ﬁ :
jj[_]_l ' | 1 [N
[ JHNITE T N /1
Evanston Boundary I 0T ”j\\ ,
ﬁ Fire Stations Skokie ‘,!i‘; ﬁﬁ =] ; : J‘r;]
e ETITHT T T
‘ 'l"l 'IJ “LL\\'L | \
] | e\ EE
Response Time il
H ] I\L
0 - 1 minute \[WpEE= e G‘
== s
1 - 2 minutes | T e
1 1t A
2 - 3 mintues i l
3 - 4 minutes == L E= ey

Chicago

0 025 05 1 Miles
| | |




Evanston, lllinois
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Evanston, lllinois .
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Implications for Service Areas

Increases in response time could be used to
justify increases in staff or equipment

Decreases in response time might be used to

justify staff cuts or even the elimination of a
station

If staff are cut, the trade off would be longer

response times, so any staff reductions would be
controversial




Conclusion

Service area analysis is a valuable tool for
calculating ideal response times and station
locations

Actual response times should be logged and
monitored over time to see if they vary from the
Ideal response times in the original plan

Decisions about staffing and equipping fire
stations can be based on response time data, but
other factors should be considered (e.g.,
population density and distribution, community
needs, neighboring services)
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