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An evolutionary leap forward,
the missing link, and/or
something else entirely?



Safety Goal:

Reduce Crashes & SAVE LIVES
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Safety Analysis/Analytics

http://www.iowadot.gov/mvd/stats/daily.pdf

Fatalities

http://www.iowadot.gov/mvd/stats/daily.pdf
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Iowa Severe Injury Trends

Fatalities
Major Injuries

Major Injuries

Fatalities
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Iowa Severe Injury Rates

decline somewhat deceptive
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Multi-faceted

Much relies on driver but 
doesn’t relieve road and 
vehicle responsibility…

Why?



 Iowa DOT
Local Systems
Systems Planning
District Offices
Transit
Rail
Transportation Data
Driver Services
Traffic and Safety
Motor Vehicle Division

 Iowa State Patrol
 Bandy Motorcycle Training
 Iowa-Illinois Safety Council
 Governor's Traffic Safety Bureau
 Iowa Northland Regional Council of Gov
 University of Iowa

 Public Policy Center
 Human Factors Research
 College of Engineering

 Department of Public Health
 Emergency Medical Services

 Iowa Department of Natural Resources
 State Farm Insurance
 Federal Motor Carrier Safety    

Administration
 State of Iowa Public Health

 MAPA
 Federal Motor Carrier Safety Admin.
 National Highway Traffic Safety Admin.
 Marion Police Department
 AARP Driver Safety
 North Iowa Area Council of Governments
 EMC Insurance Co
 United Parcel Service
 Office of the Iowa Attorney General
 Iowa State University

 Center for Transportation Research 
and Education
 Safety Circuit Rider
 Iowa Traffic Safety Data Services

 Prosecuting Attorneys Training Council
 Cambridge Systematics
 Quality Traffic Control, Inc.
 3M Company Traffic Safety Systems
 ABATE of Iowa
 Tips/Think First 
 Safety Engineer Consultant
 Bi-State Regional Commission
 Iowa Health Systems
 Blank Children’s Hospital

 Court and Juvenile Justice Planning 
(CJJP) 

 Iowa Department of Public Health
 Customized Management Services
 CH2M Hill
 East Central Intergovernmental 

Association
 Iowa Pupil Transportation Association
 Department of Elder Affairs
 Iowa Association of School Boards
 Gold Wing Road Riders
 AAA Minnesota-Iowa
 Federal Highway Administration
 State Farm Insurance
 Iowa State Patrol
 MPO’s
 RPA’s
 APWA
 Iowa Attorney General's Office
 Office of the Governor
 AARP Driver Safety Program
 Blackhawk County Engineer
 Iowa Safety Educators Association
 Traffic Control Corporation

Safety Stakeholders
Iowa’s 5Es (2006)
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A Safety Analysis Continuum

Less MoreUser Interaction
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Questions…(a few of many)

Many nice tools & resources
with

Many nice features and more to add

BUT

Do the users use/understand what they have? 
Do they need/want everything they have?

Can they do it themselves?
How can we facilitate?
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Iowa 2010-2014
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Iowa 2010-2014
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Iowa 2014-2015

???



Traditional Data Sources

 GIS-based  LRS in-progress & nearly complete/updated
 Crash data (point) – 10 years – MMUCC 2001+ & MMUCC 4th

 Crash, driver, vehicle, injury, workzone, derived, etc.
 Timeliness vital

 Roadway data (line) –Redesign underway
 Geometry, traffic, class, sufficiency, etc.
 Vital to planning/safety activities
 Intersection point, Interchange representation, Curve locations

 Rail (point & line)
 River (line)
 Structures (point)

 Bridges, culverts, etc.
 Pavement data (line)
 Enforcement (point)

 Local, citation, criminal, vehicle inspection, OWI
 Crash Outcome Data Evaluation System (CODES)

 Hospital
 Trauma
 Crash 14



Crash Form (2001/MMUCC)

201 fields
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Code Sheet (2001/MMUCC)

437 data elements
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Road Engineering Data Uses
(involving crash data)

 AASHTO-based topics
 Single-vehicle ROR
 Milled shoulder rumble 

strips
 4’ paved shoulder policy
 Offset right-turn lanes
 Passing lanes
 More/longer turn lanes
 Rural, 2-lane corridors
 Low cost improvements

 Curve signs/chevrons
 Curve improvements
 High crash curve 

locations

 Candidate Safety 
Projects
 Paved shoulders
 Milled shoulder rumble 

strips
 2-lane shoulder widening
 Severe crash 2-lane, rural 

roads
 High crash curves
 Centerline rumble strips
 Cross-median, head-on
 Severe crash 

intersections
 Expressway intersections
 Older driver-oriented 

improvements
 (7 ROR-related) 17



 Vehicle Occupancy
 Sufficiency System (DOT 

Planners)
 Safety Improvement 

Candidate Locations (SICL)
 Comparables – road type, 

VMT/DEV, severity, trends
 Regional (county) analysis
 Safety Conscious Planning 

(Planning, MPOs/RPAs)
 Planning Study Evaluation 

Matrix (Systems Planning)
 Corridor Enforcement 

(GTSB/ISP)
 Older Drivers 

(GTSB/MVD/TAS)

 Problem ID (GTSB)
 Don’t Veer for Deer 

(GTSB/SMS)
 Crash Facts (MVD ODS)
 School Age Pedestrians
 Rail Crossings
 Bridge considerations
 Workzone training
 Risk Management & 

Litigation
 Winter Maintenance
 CODES linkages
 Driver/Licensing 

Issues/Training
 Key Emphases Areas (per 

AASHTO)

Data Uses
(involving crash data)
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Candidate Site Listings

 5% Severe Safety Needs
 http://www.iowadot.gov/crashanalysis/fivepercent/fivepercent.htm

 Safety Improvement Candidate Listing (SICL)
 http://www.iowadot.gov/crashanalysis/top200.htm

 County Profiles
 http://www.iowadot.gov/crashanalysis/county.htm
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http://www.iowadot.gov/crashanalysis/fivepercent/fivepercent.htm
http://www.iowadot.gov/crashanalysis/top200.htm
http://www.iowadot.gov/crashanalysis/county.htm


Crash Mapping

 Crash Analysis Tools (SAVER, CMaT, IMAT)

 5% Severe Safety Needs
 County Profiles

20



Frequencies (by Severity)
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Rate and Density

 Rate
 CR (seg) = N / [AADT x (Y x 365) x L] x 108

 CR (int) = N / [DEV x (Y x 365)] x 106

 Density
 CD (seg) = N / L

http://www.iowadot.gov/crashanalysis/comparablesprofilesmain.htm 22

http://www.iowadot.gov/crashanalysis/comparablesprofilesmain.htm


Visual/analytical displays

 Stacking
 Collision Diagrams
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Report Generation

 Speed-related
 Vehicle types
 Day/Night
 Weather/Surface Conditions

Animal-related
Driver age (young & old)
Impairment-related
Fixed objects
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Pattern Searching

 Further analysis required?

 Querying?

 Revisit Prior Analytical Steps?
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Iowa’s Progression

 Mainframe ALAS 
 PC-ALAS

 Issues/Problems
 Dual effort

 Access-ALAS (internal)
 GIS-ALAS (external)

 Intersection Magic
 Iowa MMUCC
 CMAT/Access-ALAS
 SAVER + Magic Wands

 web-SAVER

 Former input method
 APS
 MARS/OIM

 Advantage Safety

 Iowa MMUCC
 TraCS

 MMUCC 4th Ed
 web-TraCS

Analysis Collection

TAS MVD

1970s

1980s

1990s

2000+

2015+
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Analysis Tools
Progression

web-SAVER
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SAVER Live Demo
 web browser-based
 server/client-based
 GIS-based
 open access

 Safety Analysis, Visualization, and Exploration 
Resource (SAVER)

 http://iowadot.greatarc.com/saver/

(alternate) 28

http://iowadot.greatarc.com/saver/


Alternative Analytical Options
 web-based information:
 Traffic Safety Data and Analysis (TSDA)
 http://www.iowadot.gov/tsda/

 Zero Fatalities
 http://ia.zerofatalities.com/

 Safety Performance Measures
 http://www.iowadot.gov/performance/safety.html

 Iowa Traffic Safety Data Service (ITSDS)
 http://www.ctre.iastate.edu/itsds/

 others…canned, assistive, ad hoc
29

http://www.iowadot.gov/tsda/
http://ia.zerofatalities.com/
http://www.iowadot.gov/performance/safety.html
http://www.ctre.iastate.edu/itsds/


30
30

Data
Universe
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New Definitions
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Data Explosion!
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Iowa 2001 Crash Form:
201 fields
437 data elements

How much of these data used?
• Crash
• Road
• Other?

How much needs to be?
How to determine?
Who determines?  Anyone?



Newly Developed/
Available Data (Iowa)
 Crash data (point) – MMUCC 4th

 New data fields
 Timeliness stepped up and improving

 Roadway data (line) – redesigned management and access system
 Intersection database
 Interchange database
 Curve database

 Horizontal
 Vertical

 Safety feature tracking
 Segmentation

 Pavement data (line)
 Improved collection and storage
 Greater coverage

 Videolog
 Improved collection and imaging
 Greater coverage
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How to incorporate and 
use to our advantage?

This list is incomplete!
• Sign
• Culvert
• Guardrail
• Lighting
• etc...



Potential Additional
Data Sources
 Weather

 Roadway Weather Information System (RWIS)
 Plow locations and activities

 Driver
 Vehicle
 Citation
 Criminal History
 Emergency Medical Service (EMS)

 Response
 Outcomes
 Facility proximity
 Capabilities – equipment and training

 Social Media/Apps
 Facebook
 Twitter
 WAZE
 INRIX
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How to incorporate and 
use to our advantage?

Are they available?  
(Can we obtain/access?)

What can they tell us?
How do we sieve/filter?

Should we utilize data from inadvisable activities?
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Seattle, 
WA

Tampa, 
FL

Raleigh/Durham, 
NC

State College, 
PA

Erie County, Buffalo, 
NY

Bloomington, 
IN

SHRP 2 NDS and RID

What does this wealth of 
information gain us? 

What knowledge might 
be gained? 

What questions could 
we answer?  (perhaps 
questions previously 
conceived but no data, 
perhaps new questions)

Dream
Devise

Innovate
Explore

Question!
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Data Explosion!

Knowledge Explosion!  ???
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Trend Continuation

Fatalities

Major Injuries

Safety Goal:  Reduce Crashes & SAVE LIVES
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 Iowa DOT
Local Systems
Systems Planning
District Offices
Transit
Rail
Transportation Data
Driver Services
Traffic and Safety
Motor Vehicle Division

 Iowa State Patrol
 Bandy Motorcycle Training
 Iowa-Illinois Safety Council
 Governor's Traffic Safety Bureau
 Iowa Northland Regional Council of Gov
 University of Iowa

 Public Policy Center
 Human Factors Research
 College of Engineering

 Department of Public Health
 Emergency Medical Services

 Iowa Department of Natural Resources
 State Farm Insurance
 Federal Motor Carrier Safety    

Administration
 State of Iowa Public Health

 MAPA
 Federal Motor Carrier Safety Admin.
 National Highway Traffic Safety Admin.
 Marion Police Department
 AARP Driver Safety
 North Iowa Area Council of Governments
 EMC Insurance Co
 United Parcel Service
 Office of the Iowa Attorney General
 Iowa State University

 Center for Transportation Research 
and Education
 Safety Circuit Rider
 Iowa Traffic Safety Data Services

 Prosecuting Attorneys Training Council
 Cambridge Systematics
 Quality Traffic Control, Inc.
 3M Company Traffic Safety Systems
 ABATE of Iowa
 Tips/Think First 
 Safety Engineer Consultant
 Bi-State Regional Commission
 Iowa Health Systems
 Blank Children’s Hospital

 Court and Juvenile Justice Planning 
(CJJP) 

 Iowa Department of Public Health
 Customized Management Services
 CH2M Hill
 East Central Intergovernmental 

Association
 Iowa Pupil Transportation Association
 Department of Elder Affairs
 Iowa Association of School Boards
 Gold Wing Road Riders
 AAA Minnesota-Iowa
 Federal Highway Administration
 State Farm Insurance
 Iowa State Patrol
 MPO’s
 RPA’s
 APWA
 Iowa Attorney General's Office
 Office of the Governor
 AARP Driver Safety Program
 Blackhawk County Engineer
 Iowa Safety Educators Association
 Traffic Control Corporation

Safety Stakeholders
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Expand on the 5Es??? Engage EVERYONE Else
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Government University

Industry

Consulting

Others

Engineering

Business
Policy

Health

Economics

Anthropology

Vehicle Manufacturers

Detectors

SignalsSigns

Analytics
BI

Traffic Safety

Traffic Safety

Statistics

Education

Advocates

Insurance

Software

• Collegial & Collaborative  mutual benefit

• Expertise vs. Discovery-oriented

• Fostering w/ intent

• Learning, questioning, progressing

NOT a complete listing

Reduce Crashes 

& SAVE LIVES

more overlap 
than displayed
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Word Clouds
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Sankey
Diagrams
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Decision
Trees
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Other 
options?

Open Slate



Future Safety 
Analysis/Analytics

52

• An evolutionary leap forward?

• The missing link?

• Something else entirely?

• Other comments…
• better yet  questions???

Discussion:

How to incorporate and use to our 
advantage?

Are they available?  (Can we 
obtain/access?)

What can they tell us?
How do we sieve/filter?

Should we utilize data from inadvisable 
activities?

How much needs to be?
How to determine?
Who determines?  Anyone?

What does this wealth of information 
gain us? 

What knowledge might be gained? 

What questions could we answer?  
(perhaps questions previously 
conceived but no data, perhaps new 
questions)

Who?

Dream
Devise

Innovate
Explore
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In the end, should we just…

Let the “robots”* drive?

* after ensuring application of the Three Laws of Robotics

https://en.wikipedia.org/wiki/Three_Laws_of_Robotics
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