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Workshop OutlineWorkshop Outline
•• IntroductionIntroduction
•• Crash Mapping / AnalysisCrash Mapping / Analysis

•• Developed for Broward MPO, FloridaDeveloped for Broward MPO, Florida
•• Methods and IssuesMethods and Issues
•• Generic GIS tools vs. Customized GIS toolsGeneric GIS tools vs. Customized GIS tools
•• Demonstration (Demonstration (GeoCrashToolsGeoCrashTools))

•• Crash Database ManagementCrash Database Management
•• Developed for Palm Beach County, Florida, Developed for Palm Beach County, Florida, 

Public Works DepartmentPublic Works Department
•• System architectureSystem architecture
•• DemonstrationDemonstration
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IntroductionIntroduction
TEATEA--21 (21 (1998 1998 –– 2004 + extensions2004 + extensions))

Transportation Equity Act of the 21Transportation Equity Act of the 21stst CenturyCentury
Required Required DOTsDOTs and and MPOsMPOs to consider safety to consider safety 
explicitly in the transportation planning explicitly in the transportation planning 
processprocess

SAFETEASAFETEA--LU (LU (2005 2005 –– 20112011))
SafeSafe, Accountable, Flexible, and Efficient , Accountable, Flexible, and Efficient 
Transportation Equity Act Transportation Equity Act –– A Legacy of UsersA Legacy of Users
Provides more resources and places more Provides more resources and places more 
emphasis on safety than prior federal emphasis on safety than prior federal 
legislationslegislations
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Safety Conscious PlanningSafety Conscious Planning
Identify hazardous locationsIdentify hazardous locations for for 
safety studies and improvementssafety studies and improvements
Develop crash severity indexDevelop crash severity index for for 
prioritizing unfunded transportation prioritizing unfunded transportation 
improvement projectsimprovement projects
Forecast crashesForecast crashes at the planning levelat the planning level

IntroductionIntroduction
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•• Crash Mapping / Analysis Crash Mapping / Analysis 
SystemSystem
••Broward County, FLBroward County, FL
••MPO / PlanningMPO / Planning

Workshop Part IWorkshop Part I
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Broward MPOBroward MPO
Crash Mapping and Analysis SystemCrash Mapping and Analysis System

A crash mapping and analysis system A crash mapping and analysis system 
that allows the MPO to manage high that allows the MPO to manage high 
volume of regional traffic crash volume of regional traffic crash 
records with limited resourcesrecords with limited resources

• Use data already available from state 
departments and local law enforcement 
agencies

• Use GIS technology
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Crash MappingCrash Mapping:
• Develope tools to streamline the procedure and 

solve problems associated with geocoding  traffic 
crashes using GIS

• Preserve lessons learned

Crash AnalysisCrash Analysis:
• Develope GIS analysis methods and tools to:

Calculate crash rate and crash severity index

Identify high crash locations

Broward MPOBroward MPO
Crash Mapping and Analysis SystemCrash Mapping and Analysis System
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Crash DatabaseCrash Database:
• Develope data standards to be followed by all 

agencies involved in crash data collection

• Build a Transportation Data Model for crash 
analysis and data management

Broward MPOBroward MPO
Crash Mapping and Analysis SystemCrash Mapping and Analysis System
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The purpose of crash mapping is to get from here The purpose of crash mapping is to get from here ……

to to ……
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Prepare graphical presentation of crashes
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Hyperlink to other documents such as scanned crash reports
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Provide easy access to detailed information of crashes
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Compare crash rates at intersections
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Compare crash rates along road segments
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Rank projects based on crash severity index
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Crash AggregationCrash Aggregation
A 3D view from downtown Fort LauderdaleA 3D view from downtown Fort Lauderdale

NW 19 St @ 
NW 31 Ave

McNab Rd @ 
Rock Island Rd

NW 6 ST Andrews Ave

Prepare advanced graphical presentation of crashes (3D)
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Prepare advanced graphical presentation of crashes (animate thru time)
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Crash Mapping (Geocoding)Crash Mapping (Geocoding)
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Crash DatabaseCrash Database
Crash data are available from various agenciesCrash data are available from various agencies::

•• Florida Department of Highway Safety and Florida Department of Highway Safety and 
Motor VehicleMotor Vehicle

Available in table format onlyAvailable in table format only
long form crashes (approximately 50% of all long form crashes (approximately 50% of all 
crashes)crashes)
8 8 –– 12 months delay12 months delay

•• Florida Department of TransportationFlorida Department of Transportation
Already mapped in GISAlready mapped in GIS
State road crashes (approximately 60% of all State road crashes (approximately 60% of all 
long form crashes)long form crashes)

•• Local law enforcement agenciesLocal law enforcement agencies
Data collected by 20+ agencies include BSO, Data collected by 20+ agencies include BSO, 
FHP, and FHP, and 
Uncoordinated database systems and formatsUncoordinated database systems and formats
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Linear Referencing 101Linear Referencing 101

Route ID: 12345, 
Length: 2.150 miles

Route ID: 12345, 
Milepost: 0.360 mile

Route ID: 12345, 
From: 1.440 mile
To: 1.990 miles
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Department of Highway Safety and Motor VehicleDepartment of Highway Safety and Motor Vehicle
(DHSMV) Crash Data Tables:(DHSMV) Crash Data Tables:

1.1. EventsEvents
2.2. VehiclesVehicles
3.3. PropertyProperty

4.4. DriversDrivers
5.5. PassengersPassengers
6.6. PedestriansPedestrians
7.7. ViolationsViolations

8.8. DOT table DOT table -- Contains location and road Contains location and road 
information (information (location data available 2002 and later)location data available 2002 and later)

Crash DatabaseCrash Database
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Crash Mapping (Geocoding)Crash Mapping (Geocoding)
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Crash MappingCrash Mapping
Street level Street level basemapsbasemaps are available are available 
from various sourcesfrom various sources::
•• 911 street map maintained by local 911 street map maintained by local 

agenciesagencies
•• ESRI ESRI StreetmapStreetmap data (bundled with data (bundled with 

ArcGIS)ArcGIS)
•• Commercially available street mapCommercially available street map

TeleAtlas TeleAtlas DynamapDynamap ((Florida has statewide Florida has statewide 
license for FDOT and license for FDOT and MPOsMPOs))

•• Census 2000 TIGER/line fileCensus 2000 TIGER/line file
http://www.esri.com/data/download/census2http://www.esri.com/data/download/census2
000_tigerline/index.html000_tigerline/index.html
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TeleAtlas GDT

Broward Streets
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TeleAtlas GDT Broward Streets
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Crash Mapping (Geocoding)Crash Mapping (Geocoding)
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Crash MappingCrash Mapping

Address match / geocode Issues:Address match / geocode Issues:
•• Manual crash data location entries Manual crash data location entries ––

inherent probleminherent problem
Misspellings and abbreviationsMisspellings and abbreviations
Multiple street names (alias)Multiple street names (alias)

•• ““OffsetOffset”” from intersectionsfrom intersections
•• Special locations such as railroad Special locations such as railroad 

crossings, shopping center entrances crossings, shopping center entrances 
not present in the streets layernot present in the streets layer

•• GIS street layer changes over multiple GIS street layer changes over multiple 
yearsyears



3535

Crash MappingCrash Mapping

Solutions:Solutions:
•• Created models using ArcGIS Model Created models using ArcGIS Model 

Builder to:Builder to:
Prepare the data before geocodingPrepare the data before geocoding
Streamline batch geocoding using Streamline batch geocoding using 
multiple streets data and a points of multiple streets data and a points of 
interest layerinterest layer
Allow easy modification in the futureAllow easy modification in the future
Automate the process and preserve Automate the process and preserve 
the knowledge gained in the pastthe knowledge gained in the past
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Crash MappingCrash Mapping

Solutions Solutions –– cont.:cont.:
•• Customize geocoding  proceduresCustomize geocoding  procedures
•• Developed tools using ArcObjects and Developed tools using ArcObjects and 

VBA to:VBA to:
Build and apply a Build and apply a ‘‘data dictionarydata dictionary’’ to to 
clean up address locationsclean up address locations
Facilitate interactive geocodingFacilitate interactive geocoding
““Apply offsetApply offset”” –– place crashes at the place crashes at the 
specified distance from intersection specified distance from intersection 
when applicablewhen applicable
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Crash MappingCrash Mapping

Solutions Solutions –– cont.:cont.:
•• Coordinate with County GIS department Coordinate with County GIS department 

to improve street name aliasesto improve street name aliases
•• Use Linear referencing to preserve crash Use Linear referencing to preserve crash 

locations over different versions of locations over different versions of 
Streets layerStreets layer
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Crash MappingCrash Mapping
Prepare crash data for geocodePrepare crash data for geocode::
•• Exclude crashes already mapped by FDOTExclude crashes already mapped by FDOT
•• Exclude crashes occurred off public roads, e.g. Exclude crashes occurred off public roads, e.g. 

parking lot, driveway, etc.parking lot, driveway, etc.
•• Exclude crashes not mapped by FDOT but with Exclude crashes not mapped by FDOT but with 

mile markers in the location descriptionmile markers in the location description
•• Create crash address field Create crash address field –– to concatenate the to concatenate the 

crash location information from multiple fields crash location information from multiple fields 
into one thatinto one that’’s required for geocoding using s required for geocoding using 
ArcGISArcGIS

•• Add City ID field required for geocodeAdd City ID field required for geocode
•• etc etc ……
11 pages of instructions converted into an 11 pages of instructions converted into an 
ArcGIS tool using ArcGIS tool using ModelBuilderModelBuilder
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TyposTypos
Pine Island RoadPine Island Road

Pike IslandPike Island
PinaPina IslIsl
PinrPinr IslandIsland
Pine Pine IslaneIslane

AbbreviationsAbbreviations
Oakland Park BlvdOakland Park Blvd

OPBOPB
Oakland BVOakland BV
Oakland Oakland PrkPrk BlvdBlvd
Oakland ParkOakland Park
Oak Park Oak Park BlBl

Crash MappingCrash Mapping



4040Classification files located under Classification files located under 
arcgisarcgis\\geocodegeocode
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Crash MappingCrash Mapping
Handle alternative street names /aliasesHandle alternative street names /aliases
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Apply OffsetApply Offset
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Crash MappingCrash Mapping
Use Linear referencing to carry mapped crashes Use Linear referencing to carry mapped crashes 
into future versions of the reference layerinto future versions of the reference layer

Roads in the reference layer are 
constantly realigned to improve 
position accuracy
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This is just
The beginning
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Crash AnalysisCrash Analysis
Purpose:Purpose:
•• Identify problematic areas (hot spots) in order Identify problematic areas (hot spots) in order 

to prioritize funding for safety studies and to prioritize funding for safety studies and 
improvementsimprovements

Common Measures:Common Measures:
•• Crash RateCrash Rate:: number of crashes per million number of crashes per million 

vehicles (or vehicle miles) drivenvehicles (or vehicle miles) driven
•• Crash Severity IndexCrash Severity Index: takes into account the : takes into account the 

level of injury severity of crashes for a given level of injury severity of crashes for a given 
locationlocation

Requirements:Requirements:
•• Crashes aggregated to street intersections, Crashes aggregated to street intersections, 

road segments, or other points of interestroad segments, or other points of interest
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Crash Rate formula for intersectionsCrash Rate formula for intersections
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Crash Rate formula for Road SegmentsCrash Rate formula for Road Segments
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Crash Crash 
AggregationAggregation
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Crash Mapping Crash Mapping beforebefore AggregationAggregation
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Crash Mapping Crash Mapping afterafter AggregationAggregation
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Crash Analysis Crash Analysis -- contcont

Aggregation using Aggregation using ‘‘Collect EventsCollect Events’’::
•• Available in the ArcGIS ToolboxAvailable in the ArcGIS Toolbox
•• Assigns each unique location an Assigns each unique location an 

attribute value equal to the number of attribute value equal to the number of 
crashes occurred at that locationcrashes occurred at that location
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Crash Analysis Crash Analysis -- contcont
Aggregation using Aggregation using ‘‘Collect EventsCollect Events’’::
AdvantageAdvantage
•• Simple and quick resultsSimple and quick results
ShortcomingShortcoming
•• Does not aggregate crashes within a certain Does not aggregate crashes within a certain 

distance of any given locationdistance of any given location

Mapped crashes 
without aggregation

Mapped crashes
with aggregation



6363



6464

Spatial Analyst 101Spatial Analyst 101

Point Density calculates the density of point features around each 
output raster cell. Conceptually, a neighborhood is defined around 
each raster cell center, and the number of points that fall within 
the neighborhood is totaled and divided by the area of the 
neighborhood.

20

26
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Crash density analysis
(1 mile search radius)

Crash density analysis
(2 mile search radius)
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traffic density analysis
(1 mile search radius)

traffic density analysis
(2 mile search radius)
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traffic density analysis
(1 mile search radius)

Crash density analysis
(1 mile search radius)
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Crash density analysis
(2 mile search radius)

traffic density analysis
(2 mile search radius)
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Crash Analysis Crash Analysis -- contcont

Crash aggregation using nearest Crash aggregation using nearest 
node ID assignment:node ID assignment:
•• Each crash is assigned the nearest Each crash is assigned the nearest 

node ID and its distance from the node ID and its distance from the 
nearest node (offset)nearest node (offset)

•• The number of crashes at a given The number of crashes at a given 
node is derived by summarizing each node is derived by summarizing each 
unique node IDunique node ID

•• Distance from node is used to identify Distance from node is used to identify 
crashes within the influence area of an crashes within the influence area of an 
intersectionintersection
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Crash Analysis Crash Analysis -- contcont

9 crashes within 100 feet and 10 crashes within 250 feet
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Crash Analysis Crash Analysis -- contcont
Candidates for a Node layer Candidates for a Node layer 
for crash aggregation:for crash aggregation:
•• Signalized street intersectionsSignalized street intersections
•• UnUn--signalized street intersectionssignalized street intersections
•• Railroad crossingsRailroad crossings
•• Major shopping center entrancesMajor shopping center entrances
•• BridgesBridges
•• etc etc ……
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Crash Analysis Crash Analysis -- contcont
Aggregation using nearest ID assignmentAggregation using nearest ID assignment
Two methods to find the nearest feature Two methods to find the nearest feature 
(node or segment) for each crash(node or segment) for each crash
•• Apply the Apply the ‘‘NearNear’’ tooltool

requires requires ArcINFOArcINFO licenselicense
•• Apply the Apply the ‘‘Spatial JoinSpatial Join’’ in ArcMapin ArcMap

Does not require Does not require ArcINFOArcINFO
licenselicense
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Crash Analysis Crash Analysis –– cont.cont.
Common problems associated with Common problems associated with 
aggregating traffic crashes to aggregating traffic crashes to 
intersections using intersections using ““airair”” distancedistance
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Crash Analysis Crash Analysis –– cont.cont.
Aggregation using nearest node ID Aggregation using nearest node ID 
assignment assignment 
•• Custom Custom ‘‘Assign Node IDAssign Node ID’’ tool tool 
•• Finds the nearest Node along the networkFinds the nearest Node along the network
•• Developed using ArcObjects and VBADeveloped using ArcObjects and VBA
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Network Analyst 101Network Analyst 101
What does it solve?What does it solve?
•• Best RouteBest Route
•• Closest FacilityClosest Facility

Finds the best route from incidents to their Finds the best route from incidents to their 
closest facilities and returns the travel cost closest facilities and returns the travel cost 
for each routefor each route

•• Service AreaService Area
Find the lines or area that can be traversed Find the lines or area that can be traversed 
within a specified costwithin a specified cost

•• O_D cost matrixO_D cost matrix
Generate an Generate an ““ODOD”” matrix of the cost from matrix of the cost from 
each origin location to each destination each origin location to each destination 
locationlocation

ArcGIS version released with 9.1
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Crash Analysis Crash Analysis –– cont.cont.

Aggregation using nearest node Aggregation using nearest node 
ID assignment ID assignment 
•• Network Analyst Network Analyst ‘‘Closest FacilityClosest Facility’’

functionfunction
•• Finds the best route from incidents Finds the best route from incidents 

(crashes) to their closest facilities (crashes) to their closest facilities 
(intersection nodes) and returns (intersection nodes) and returns 
the travel cost (distance) for each the travel cost (distance) for each 
routeroute

•• Application of this method is Application of this method is 
explained in detail in the paperexplained in detail in the paper
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Crash Analysis Crash Analysis –– cont.cont.
Aggregation by roadway segmentsAggregation by roadway segments
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Crash Analysis Crash Analysis –– cont.cont.
Transfer Streets segment ID to MPO Transfer Streets segment ID to MPO 
roadway inventory IDroadway inventory ID



•• Purpose Purpose –– to assign crashes matched to to assign crashes matched to 
streets nodes and segments to MPO Network streets nodes and segments to MPO Network 
(Roadway Inventory) segments.(Roadway Inventory) segments.

•• Methods:Methods:
•• Select by locationSelect by location
•• Locate features along route using a Locate features along route using a 

route layer built using route layer built using cap_rptcap_rpt as route as route 
IDID

•• Locate features along route using a Locate features along route using a 
route layer built using Network Analyst route layer built using Network Analyst 
9.2 and a traversal node layer9.2 and a traversal node layer

Matching Streets with Matching Streets with MPO NetworkMPO Network
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Matching Streets with Matching Streets with MPO NetworkMPO Network
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Matching Streets with Matching Streets with MPO NetworkMPO Network
•• Create a traversal node layer with MPO network IDCreate a traversal node layer with MPO network ID
•• Match traversal nodes to Streets nodesMatch traversal nodes to Streets nodes
•• Network Analyst Network Analyst ‘‘Closest FacilityClosest Facility’’ function by IDfunction by ID
•• New feature available in ArcGIS 9.2 onlyNew feature available in ArcGIS 9.2 only
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Formulas:Formulas:
•• Crash Severity IndexCrash Severity Index

•• Crash RateCrash Rate

Crash Analysis Crash Analysis –– cont.cont.

Crash Severity Index ToolCrash Severity Index Tool

Custom tool to Calculate Crash Rates Custom tool to Calculate Crash Rates 
and Crash Severity Indexand Crash Severity Index
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Developed a geoDeveloped a geo--relational database relational database 
framework framework to integrate crash data and to integrate crash data and 
related transportation GIS data layersrelated transportation GIS data layers
•• Crash location layersCrash location layers

Multiple yearsMultiple years
Multiple sourcesMultiple sources

•• Master node layerMaster node layer
Signalized and priority intersections nodesSignalized and priority intersections nodes
Points of Interest (special nodes)Points of Interest (special nodes)

•• Roadway inventory network layer with Roadway inventory network layer with 
traffic volumes traffic volumes 

•• Multiple Street network layersMultiple Street network layers

Crash DatabaseCrash Database
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EntityEntity--Relationship Diagram exampleRelationship Diagram example
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Crash Database Crash Database –– cont.cont.
Related tables allow automatic crash Related tables allow automatic crash 
aggregation to roadway segments and aggregation to roadway segments and 
crash rate calculationcrash rate calculation
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Tracking AnalystTracking Analyst
•• Incidents can be stored in multiple Incidents can be stored in multiple 

layers as long as the attribute fields layers as long as the attribute fields 
for time are consistentfor time are consistent

•• Set Set ‘‘temporaltemporal’’ property to property to ‘‘display all display all 
events in the layerevents in the layer’’ and and ‘‘symbologysymbology’’
property to use property to use ‘‘time windowtime window’’ to to 
display events over multiple time display events over multiple time 
frame.frame.

•• Can only Can only ‘‘labellabel’’ layers added with a layers added with a 
‘‘tracktrack’’ field.field.

•• Can display incidents though time Can display incidents though time 
cyclescycles
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display crash incidents through time cycles display crash incidents through time cycles 
using Tracking Analystusing Tracking Analyst
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Demo of Broward Demo of Broward GeoCrashToolsGeoCrashTools

All models and tools All models and tools 
packaged into one packaged into one 
menumenu
Complete User Complete User 
manualmanual
Online help available Online help available 
in many placesin many places
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Model BuilderModel Builder
• Automate procedures
• Preserve knowledge
• Environment for future modifications

ArcObjects and VBAArcObjects and VBA
•• Build custom toolsBuild custom tools
•• Automate functions and processes Automate functions and processes 
•• UserUser--friendly interfacesfriendly interfaces

ImplementationImplementation
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ArcGIS Model Builder
• Does not support composite address 

locators
• Large and complex models can benefit 

greatly from careful design and 
documentation prior to model 
implementation

• Hard coded strings limit flexibility (e.g. 
query expression)

• Ultimate solution is VB or Python scripting

Lessons LearnedLessons Learned



108108

End of Workshop Part IEnd of Workshop Part I
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Workshop Part IIWorkshop Part II

•• Crash database management Crash database management 
SystemSystem
••Palm Beach County, FLPalm Beach County, FL
••Public Works DepartmentPublic Works Department
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IntroductionIntroduction
•• Safety Improvement Focus Areas:Safety Improvement Focus Areas:

•• Crash data collection methodsCrash data collection methods
•• Crash database management systemsCrash database management systems
•• Crash analysis / statistics (nonCrash analysis / statistics (non--location)location)
•• Crash analysis / statistics (location)Crash analysis / statistics (location)

Crash mapping / Crash rate calculationsCrash mapping / Crash rate calculations

•• Roadway information systemsRoadway information systems
•• Site specific safety analysisSite specific safety analysis
•• Safety conscious planning Safety conscious planning -- the BIG the BIG 

picturepicture
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County BackgroundCounty Background

•• Area: 2,023 square milesArea: 2,023 square miles
•• Population: 1.3 MillionPopulation: 1.3 Million
•• Employment: over 500,000Employment: over 500,000
•• Crashes per year: 42,000Crashes per year: 42,000
•• 76,000 vehicles involved76,000 vehicles involved
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Previous Crash Data SystemPrevious Crash Data System

• DOS-based

• Standalone

• Not integrated with GIS

• Non-standard database

• Limited user-access

• Difficult to use
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New Crash Data SystemNew Crash Data System

• Input crash data from multiple sources

• Web-based (client-server)

• Common RDBMS (Oracle)

• Integrated with Server/Web-based GIS

• Accessible to many user categories

• Simple user interface
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System ComponentsSystem Components

• Data Input

• Query/Analysis

• Mapping

• Reporting

• Administration
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Where can crash data come from?Where can crash data come from?

Long formLong form
Short formShort form
Update/continuation formUpdate/continuation form
Any and all form revisionsAny and all form revisions
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How is crash data acquired and How is crash data acquired and 
stored?stored?

Direct data entry with strict Direct data entry with strict 
validationvalidation
Import from HSMVImport from HSMV
Import from electronic site collection Import from electronic site collection 
e.g. from e.g. from TraCSTraCS, , SmartCopSmartCop
Data stored in relational databaseData stored in relational database
Geographic locations stored alsoGeographic locations stored also
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How does GIS add value?How does GIS add value?

Address and intersection data is validated Address and intersection data is validated 
during data entry or importduring data entry or import
Street segments and intersection nodes Street segments and intersection nodes 
create context for crash analysiscreate context for crash analysis
Crash events can be visualized as points Crash events can be visualized as points 
on mapon map
Crash aggregation can highlight Crash aggregation can highlight 
problematic nodes and segments visuallyproblematic nodes and segments visually
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How is analysis performed?How is analysis performed?

Query by:Query by:
•• date/timedate/time
•• intersectionintersection
•• linklink
•• corridorcorridor
•• any other crash attributeany other crash attribute

Output:Output:
•• table of all matching crashestable of all matching crashes
•• intersection diagramintersection diagram
•• summary of crashes by typesummary of crashes by type
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Report crash summaries by...Report crash summaries by...

Time of the dayTime of the day
Day of the weekDay of the week
Month of the yearMonth of the year
Alcohol useAlcohol use
Contributing causeContributing cause

Harmful eventHarmful event
Lighting conditionLighting condition
Vehicle typeVehicle type
Problem Problem 
intersectionsintersections
And more...And more...
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ClientClient--Server ArchitectureServer Architecture

Web browser
(viewer)

Web browser
(viewer)

Web browser
(viewer)

Crash data system

Web browser
(editor)

Internet

Crash Data Server

Crash Data Server
Internal network 

(Intranet)

Web browser
(editor)

Web browser
(editor)

Clients: governmental agencies - viewers

Clients: responsible agency – data editors
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Browser
(viewer/editor) Web Server

Web Service
Server

Map
Server

Database
Server

Business data

Spatial data

Web forms

Map images

Map
images

Map queries

System ArchitectureSystem Architecture
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Opportunities for integrationOpportunities for integration

Reference document repository for Reference document repository for 
scanned images of original crash scanned images of original crash 
reportsreports
Relate traffic volumesRelate traffic volumes
Relate traffic signal dataRelate traffic signal data
Relate medical recordsRelate medical records
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Data Entry InterfaceData Entry Interface
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Simple SearchSimple Search
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Preliminary Search ResultsPreliminary Search Results
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Analytical ResultsAnalytical Results



1919

Analytical ResultsAnalytical Results
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Query InterfaceQuery Interface
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Query Interface Query Interface –– cont.cont.
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Query ResultsQuery Results
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Number of Crashes = Radius of Pie

Severity of Crash    = Color of Slice

Map Analytical ResultsMap Analytical Results
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Analysis for Specific IntersectionsAnalysis for Specific Intersections
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Crash Types

Analysis for Specific IntersectionsAnalysis for Specific Intersections
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Analysis for Specific IntersectionsAnalysis for Specific Intersections

Crash Types
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End of Workshop Part IIEnd of Workshop Part II
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Address matching / Geocode is extremely Address matching / Geocode is extremely 
useful and important in many areas of useful and important in many areas of 
transportation planning:transportation planning:
•• Employment and School Data for travel demand Employment and School Data for travel demand 

forecastforecast
•• Traffic Signal locationsTraffic Signal locations
•• Car/Van pool programsCar/Van pool programs
•• Public involvement coverage (survey)Public involvement coverage (survey)
•• ParaPara--transit service (clients)transit service (clients)
•• Job Access and Reverse Commute (JARC)Job Access and Reverse Commute (JARC)

Additional TopicsAdditional Topics
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Additional example Additional example 
of relationship of relationship 

class applicationsclass applications
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FeatureFeature--linked annotation feature linked annotation feature 
class take advantage of class take advantage of 
relationship class to allow relationship class to allow 
automatic update of traffic automatic update of traffic 
information displayed in a map.information displayed in a map.
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Need a Geocode engine to automatically Need a Geocode engine to automatically 
transform  transportation projects described transform  transportation projects described 
in table format into GIS featuresin table format into GIS features

TO NW 18 STREETFROM N APPROACH RR BRANDREWS AVE EXT

INTERCHANGE IMPROVEMENT@I-95/SR-9SR-814/ATLANTIC BLVD

TO PALM BEACH COUNTY LINEFROM SAWGRASS EXPRESSWAYWESTERN BROW/PBC X

TO S OF COMMERCIAL BLVDFROM S OF 29TH STREETSR-7/US-441

TO S OF YOUNG CIRCLEFROM HALLANDALE BCH BLVDSR-5/US-1

TO E OF NE 19 AVEFROM POWERLINE RDSR-870/COMMERCIAL BLVD

TO EAST ACRE DRFROM UNIVERSITY DRBROWARD BLVD

TOFROMDESCRIPTION

Additional TopicsAdditional Topics
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Additional TopicsAdditional Topics
•• Safety Improvement Focus Areas:Safety Improvement Focus Areas:

•• Crash data collection methodsCrash data collection methods
•• Crash database management systemsCrash database management systems
•• Crash analysis / statistics (nonCrash analysis / statistics (non--location)location)
•• Crash analysis / statistics (location)Crash analysis / statistics (location)

Crash mapping / Crash rate calculationsCrash mapping / Crash rate calculations

•• Roadway information systemsRoadway information systems
•• Site specific safety analysisSite specific safety analysis
•• Safety conscious planning Safety conscious planning -- the BIG the BIG 

picturepicture
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…extreme importance of GIS workers' ability
to:
•• Identify the spatial components of a problem, Identify the spatial components of a problem, 

define one or more geospatial products that will define one or more geospatial products that will 
significantly contribute to the solution of the significantly contribute to the solution of the 
problem. problem. 

•• Identify the combinations of existing geospatial Identify the combinations of existing geospatial 
tools and data that are necessary to create each tools and data that are necessary to create each 
product. product. 

•• Learn from experience gained in solving geospatial Learn from experience gained in solving geospatial 
problems and apply what has been learned to the problems and apply what has been learned to the 
next problem.next problem.

Excerpts from 
“Defining the Components of the Geospatial Workforce—Who Are We?”
by Dr. Duane F. Marble (ArcNews Winter 2005/2006):

Food for ThoughtsFood for Thoughts
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Additional ResourcesAdditional Resources
Broward Broward GeoCrashToolsGeoCrashTools::
•• download web site: download web site: 

http://http://web.dcp.ufl.edu/ilir/download/GeoCrashToolsweb.dcp.ufl.edu/ilir/download/GeoCrashTools
.zip.zip

•• Project final reportProject final report
•• GeoCrashGeoCrash tools and manualtools and manual
•• Sample dataSample data



117117

ArcGIS Geocoding Rule Base Developer ArcGIS Geocoding Rule Base Developer 
GuideGuide
The ArcGIS Transportation Data ModelThe ArcGIS Transportation Data Model
•• NY DOY design posterNY DOY design poster
GIS Automates Synchronization of State GIS Automates Synchronization of State 
and County Dataand County Data
•• http://www.esri.com/news/arcnews/fall06articlhttp://www.esri.com/news/arcnews/fall06articl

es/gises/gis--automates.htmlautomates.html
Managing Linear Reference Model Managing Linear Reference Model 
Traversals with Network AnalystTraversals with Network Analyst
•• http://gis.esri.com/library/userconf/proc06/pahttp://gis.esri.com/library/userconf/proc06/pa

pers/papers/pap_2332.pdfpers/papers/pap_2332.pdf

Additional ResourcesAdditional Resources
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Additional Resources from TRBAdditional Resources from TRB

NCHRP Synthesis 321NCHRP Synthesis 321
•• Roadway Safety Tools for Local Agencies Roadway Safety Tools for Local Agencies –– A A 

Synthesis of Highway PracticeSynthesis of Highway Practice
•• http://www.trb.org/news/blurb_detail.asp?ihttp://www.trb.org/news/blurb_detail.asp?i

d=2393d=2393

NCHRP Research Results Digest 306NCHRP Research Results Digest 306
•• Identification of LiabilityIdentification of Liability--related related 

Impediments to Sharing Impediments to Sharing §§409 Safety Data 409 Safety Data 
Among Transportation Agencies and A Among Transportation Agencies and A 
Synthesis of Best PracticesSynthesis of Best Practices

•• http://www.trb.org/news/blurb_detail.asp?Ihttp://www.trb.org/news/blurb_detail.asp?I
D=7013D=7013
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Additional Resources from FHWAAdditional Resources from FHWA
FHWA Safety Homepage FHWA Safety Homepage ––
http://http://safety.fhwa.dot.govsafety.fhwa.dot.gov//
FHWA Transportation Safety Planning FHWA Transportation Safety Planning --
http://www.fhwa.dot.gov/planning/scp/http://www.fhwa.dot.gov/planning/scp/
FHWA Highway Safety Information System FHWA Highway Safety Information System ––
http://http://www.hsisinfo.orgwww.hsisinfo.org//
FHWA GIS Safety Analysis Tools v.4.0 FHWA GIS Safety Analysis Tools v.4.0 ––
http://www.hsisinfo.org/hsis.cfm?num=3&page=4http://www.hsisinfo.org/hsis.cfm?num=3&page=4

FHWA FHWA SafetyAnalystSafetyAnalyst --
http://www.safetyanalyst.org/http://www.safetyanalyst.org/ (under (under 
development)development)
FHWA GIS in Transportation FHWA GIS in Transportation ––
http://www.gis.fhwa.dot.gov/http://www.gis.fhwa.dot.gov/
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•• Florida Department of Highway Safety Florida Department of Highway Safety 
and Motor Vehiclesand Motor Vehicles

•• Florida Department of TransportationFlorida Department of Transportation
•• Broward County Planning Services Broward County Planning Services 

DivisionDivision
•• Broward County SheriffBroward County Sheriff’’s Offices Office
•• Cities of Coral Springs, Davie, Fort Cities of Coral Springs, Davie, Fort 

Lauderdale, Margate, Miramar, Lauderdale, Margate, Miramar, 
Pembroke Pines, Plantation, Pompano Pembroke Pines, Plantation, Pompano 
Beach, and SunriseBeach, and Sunrise

•• University of Florida research teamUniversity of Florida research team
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Thank You!Thank You!

Contact: Contact: 

Lina KulikowskiLina Kulikowski
954954--357357--66106610
lkulikowski@broward.orglkulikowski@broward.org

Ilir BejleriIlir Bejleri
954954--214214--78857885
ilir@ufl.eduilir@ufl.edu
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Comments / Questions ?Comments / Questions ?


