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Abstract: 

The Kirkland Fire Department has been using GIS software to produce and 
maintain pre-incident plans for several years. After some years of work, we've 
found several tips that make ArcGIS a useful program including – 

 Standardization of plans and symbols  

 Avoiding duplication of other map work (e.g., hydrant maintenance)  

 Using ArcPad for mobile data collection  

 3D modeling of a potential hazard  

 Community risk assessment  

 Ability to see an incident location in several views  

 Integration of GIS data that isn’t readily available in standard CAD 
programs  

 Several other advantages  

ArcGIS has proven to be a labor-saving tool.  
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*This is an update of UC Paper 1140 from the 2004 ESRI users’ conference.  
It is important to note the history and procedures of the current process as 
well as show how to make ArcGIS more “firefighter friendly”. 
 
The KFD uses ArcGIS 9.1 to create their pre-incident plans.  Pre-incident plans 
are documents that contain diagrams of buildings and features that could be 
hazardous to fire fighters and civilians.  Most fire departments create there pre-
incident plans using a CAD package like AutoCAD or some of the industry 
specific packages like Fire Zone or FireCAD.   
 
Background:  Kirkland Washington is located on the east side of Lake 
Washington across from the City of Seattle.  Kirkland is mixed urban suburban 
community with approximately 80,000 people living within a 20 square mile 
service area.  The Kirkland Fire Department (KFD) is a multi service fire 
department 
providing EMS, Fire 
Suppression and 
Prevention, 
Hazardous Material, 
and Specialized 
Rescue Response 
for the City of 
Kirkland, King 
County Fire District 
#41 and automatic 
aid agreements with 
surrounding 
departments.  We 
have 6 fire stations. 
 
History:  The use of 
GIS in creating pre-
incident plans was born out of necessity to reduce duplicate work.  KFD was 
already using ArcView 3.2 and eventually ArcGIS 9.1 to create the map books 
and wall maps for the fire stations.  The pre-incident planning program 
languished for years with out any real progress from hand drawn site plan 
diagrams.  Many attempts were made to use software like Visio and AutoCAD 
but the learning curve for on duty firefighters was steep and the production time 
consuming. 
 For all intents and purpose a pre-fire or pre-incident diagram is a map.  
Much of the required data that is required for a pre-incident diagram include 

• Building shape 
• Hydrant 
• Streets 
• Edge of Pavement 
• Aerial Photos 
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• Utilities 
 
Kirkland and the surrounding area has excellent GIS data (street edge of 
pavement, centerline data, and building data) and the fire department maintains 
accurate hydrant, and address information.  This caused us to explore using GIS 
for most of our source data for the diagrams.   
 First attempts involved using these layers in conjunction with AutoCAD 
where we had most of the building symbols.   This was convenient considering 
that if anything like hydrant location changed is would be reflected on the pre-fire.  
It was still time consuming considering that you had to maintain the drawing in 
AutoCAD and then add the data as a theme in ArcView.  Plus it was a challenge 
to format the wording and turn of the “Live Link” on each individual pre-fire page 
layout. 
 After converting over to ArcGIS 9.1 there was still the desire for the 
multiple layout features in ArcView 3.2.  Then we started using the DS map page 
extension from the ESRI website.   
 
How it usually is done 
 
Most fire departments use a graphics program like Visio, AutoCAD, or specialty 
programs like Fire Zone.  They also usually maintain data in a database like 
Access, dBase, or a SQL Server type database.  A graphic and database, 
sounds like GIS! 
 
Data Requirements 
Each building or hazard feature has an associated feature class that is stored in 
a Personal Geodatabase.  The feature classes in the Preplan Geodatabase 
includes 

 Buildings 
o Can calculate fire flow based on the area create and in the building 

feature class! 
 Access features 

o Doors 
o Knox Box 
o Attic and roof access 

 Fire Suppression features 
o Sprinkler Connections 
o Standpipe Connection 
o Water Supply features 

 Alarms 
 Utility shutoffs 
 Label points 
 Safety Hazards 
 Elevators and Stairs 
 Index grids 
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Procedure: 

1. Base data has to be established.  A polygon index layer is created similar 
to a map page grid 
with the exception 
that the grid needs 
to encompass any 
features that 
responders would 
find pertinent to that 
occupancy.  This 
may include grids 
overlapping when 
pre-incident plans 
are close together.  
It may even include 
other buildings or 
features from other buildings 

2. The Map Book samples allows for field values to be included on the 
layout.  So in the index layer we’ve included several fields that relate to 
pre-incident planning.  This is basically our pre-fire database we use to 
maintain building information.  Currently we’ve been experimenting with 
using Access to edit the table value in a form for consistent data entry.   

3. To put together the base data for the document you need to add the 
following layers 

a. Buildings 
b. Edge of pavement 
c. Street centerline network 
d. Hydrant 
e. Utility data 
f. Aerial photo if available 

4. The building, fire protection, and hazardous features need to be 
represented.  In most pre-fire plans a rough representation of what the 
building looks like is drawn and then drawing symbols showing things like 
sprinkler connections, standpipe discharges, Knox box locations, and fire 
alarm panel location are put on the data frame.  We’ve decided to outline 
what symbols we would like to show and then create a separate feature 
class for each feature.  Most things are represented by a point file but 
things like fences and fire wall are represented by lines and hazardous 
areas are a polygon.  KFD decided to use the pre-fire symbols outlined in 
NFPA 170. 
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5. Labeling is the biggest 
challenge.   Many of the 
feature classes have 
label attribute data and 
invariably you want to 
include information on 
the drawing that can be 
only represented by 
text.  We approached 
this with creating 
separate point feature 
class for certain 
categories of labels.  
Our categories included 

a. Building labels 
b. Address labels 
c. Hazardous information 
d. Other 

6. We would label according to the point type 
 
Layout Setup 
 
This is perhaps the most enjoyable part of the project.  Before with static 
templates in Microsoft Visio you were stuck with one template and if you wanted 
to change that template you would have to go to each individual file.  With 
ArcGIS and the Map Book extension you can create a book based on any layout 
design you desire.  For instruction purpose we’ll go through some key steps to 
make this as easy as possible. 

1. Add the following layers to your document 
a. Edge of Pavement 
b. Buildings 
c. Street centerline network.  Make the layer invisible and auto label 

the street names 
d. Hydrants, use any desire symbol 
e. Water features 

2. Next add the layers 
that have been 
developed 

a. Index Grid, set 
the display so 
that the outline 
and fill have no 
color 

b. Pre-fire symbol 
layers, you can 
use either your 
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own symbols or the NFPA symbols that are included in the symbols 
palette.   

3. Go to your layout view and position the data frame in the position you 
want.  In this example we’ll place it top and centered 

4. At the bottom we’ll include the page number we want to use.  
REMEMBER, YOU MUST HAVE AN UNIQUE ID FIELDS IN YOUR 
INDEX TABLE. 

5. Usually pre-fire diagrams include a name, address and specific building 
information like occupancy type.  Add some text at the bottom of the 
layout 

6. Create the map series using the index grid to 
create your “pre-fire book”. 

7. Right click on the map series tree in the map 
book tab and you’ll come up with this menu on 
the right.  Highlight the text label you identified 
with the page number and highlight Tag as 
Page Number.  Use Tag with Index Layer Field 
for adding the other field values 

8. Next you can add a local grid indicator to your 
layout to show surrounding information like 
closest hydrants.  Add the layers that you feel 
may be appropriate for this 

 
Making ArcGIS a “firefighter friendly” tool to create preplans 
 
ArcGIS “out of the box” isn’t a very “firefighter friendly” tool to create preplans.  
Overtime we have taken steps to increase the ease of creating preplans 
 
Workflow of preplans 
 
Firefighters have many tasks in their day to day operations that need to be 
completed.  To make collecting data easier we have categorized the level of 
information that needs to be collected into 3 levels 

1. Level 1 or Quick Action Plans are preplans that are a quick summary of 
hazards.  These are essentially a one page preplans with a building 
footprint with general hazards of a building.  Approximately 80% of 
hazards in our community are mapped this way. 

2. Level 2 or Command and Control plans are preplans with the same 
information as the Level 1 preplans but also includes floor plans, aerial 
photos, pictures of the building, and detailed data about hazards that may 
exist 

3. Level 3 or Unified Command preplans are preplans that contain all of the 
information from the previous two levels plus information that may be 
helpful for law enforcement.  These preplans are mainly the schools. 

Categorizing preplans have helped us reduce unnecessary work that was done 
previously with out any work flow. 
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Using ArcPAD for field mapping 
 
KFD is still in the pilot stages of using ArcPAD for field collection.  We still use 
ArcPAD 6.0 and unfortunately it doesn’t like the complex map symbols that are 
used in ArcGIS for preplans.  We have substituted a lot of the symbols for 
temporary symbols that we used for collection purposes only.  The hurdle that we 
have to overcome include 

 Improving symbols (or getting ArcPad 7) 
 Training of firefighters 

 
Using CMS Dialog to increase usability of ArcMAP 
 
Forms are a very helpful tool to edit and add information in the attribute tables.  
CMS dialog is a handy extension that can create forms that are embedded in the 
geodatabase to edit data.  The tool can be downloaded and purchased at 
http://www.cmsgis.com   
 
3D Mapping using SketchUp and Google Earth 
 
There are a few scripts that can be downloaded from the ArcScripts website that 
create KML files that can be read in Google Earth and eventually ArcExplorer-
ArcGIS.  SketchUp is a 3d graphics program that can import building footprint 
information and then export into a Geodatabase or a KML file.  With Sketchup 
you can modify the look of the building and add building features like doors and 
windows and some textures.  This has increased the quality of information our 
preplans and ability to view information. 

 
 



Tips and Tricks for Using ArcGIS for Fire Pre-Incident Planning  

Created on 6/29/2006 9:25:00 AM 
Page 9 of 11 

Community Risk Assessment 
 
With mapping safety hazards you can globally zoom out and identify risks to your 
community.   
 
The Pros and Cons 
Pros Cons 

• Can be used in conjunction with 
departments mapping program 

• Allows a lot of flexibility in creating 
layouts 

• Symbols can be changed globally 
• Combines the functionality of a 

graphics program and database 
• Helps to conform to global standards 

like symbols and layout design 
• Can be used for limited text reporting 
• Increases interoperability between 

departments 
• Dynamic labeling with GIS layers 
• Reduced time in creating layouts 
• Community Risk Assessment 
• 3d modeling of hazards 
• Increased speed in creating diagrams 

(most of the work is already complete 
with the GIS layers!) 

• Steep learning curve 
• Not out of the box 
• Expense of ArcGIS 
• Must have at least a minimum of GIS 

data (Ortho Photos) 
 

 
 
Conclusions 
 
Using ArcGIS for pre-incident planning is an interesting way to create pre-
incident plan diagrams.  By creating a strong set of base information, a fire 
department can manage their pre-incident information on the fly and with room to 
grow.   
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