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– Iowa Crash Analysis Tool
– COVID-19 effect on crashes
– Crash Reduction Factors
– Safety Performance Functions
– Crash Prediction Tool
– Intersection Configuration 

Evaluation process

Traffic Safety Analysis Efforts



https://icat.iowadot.gov/

Iowa Crash Analysis Tool (ICAT)

http://icat.iowadot.gov/


– Ability to upload a KML/KMZ to select 
crashes

– Show a thematic view of crashes, such as 
by year or by severity

– Created 12 tutorial videos:
https://iowadot.gov/traffic/icat-tutorial

Recent ICAT Enhancements

https://iowadot.gov/traffic/icat-tutorial


– Five-year comparison (through Sept. 2020)
– Crash rates (crashes per hundred million 

vehicle-miles traveled)
– Three-month rolling average
– Less traffic yielded more excessive speeders, 

but how did this affect crashes?

COVID-19 Effect on Crashes



COVID-19 Effect on Crashes
Crash Rates (all crash types, all severities)



COVID-19 Effect on Crashes
Crash Rates (fatal crashes, all crash types)



COVID-19 Effect on Crashes
Exceeded Posted Speed Crash Rates (all severities)



COVID-19 Effect on Crashes
Exceeded Posted Speed Crash Rates (serious injury crashes)



– Iowa-specific list of planning-level CRFs
https://iowadot.gov/traffic/pdfs/CRFListVersion.pdf

– Countermeasure  expected crash reduction %
– Segments, curves, intersections, bike/ped, etc.
– For now, factors for all crash types and all 

severities
– Plans to update with crash types and severities

Crash Reduction Factors (CRFs)

https://iowadot.gov/traffic/pdfs/CRFListVersion.pdf




Used to determine how well an 
intersection is performing, safety-wise

Safety Performance Functions (SPFs)



Iowa Intersection Potential for Crash Reductions
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Intersection Safety Improvement Candidate List 
(SICL)

Historic Intersection Assessment



Iowa Intersection Potential for Crash Reductions
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Statewide Average – Crash Rates

Historic Intersection Assessment



Iowa Intersection Potential for Crash Reductions
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Safety Performance Functions (SPFs)
Predict average number of crashes 
per year at a location.

Use of Empirical Bayes statistical 
method to increase the accuracy 
and reliability of crash estimates.



Iowa Intersection Potential for Crash Reductions
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Current Efforts
Summary Statistics of Intersection SPFs Data (2014-2018 
Crashes; 2016 GIMS)

Category ID Category Description # of Intersections
1 High Speed Traffic Signal Control 262
2 Divided High Speed Partial Stop Control 1,102
3 Divided Low Speed Traffic Signal Control 625
4 Divided Low Speed Partial Stop Control 1,299
5 Undivided High Speed Partial Stop Control (1 - 1,500 AADT) 28,049
6 Univided Low Speed Traffic Signal Control 1,568
7 Undivided Low Speed Partial Stop Control (1 - 1,500 AADT) 49,305
8 Roundabouts & Other Circular Intersections 89
9 All Way Stop Control 5,618

10 Uncontrolled 22,047
11 Yield Control 5,538

115,502



Iowa Intersection Potential for Crash Reductions
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Current Efforts - Results

Potential for Crash 
Reduction (PCR)



Iowa Intersection Potential for Crash Reductions
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Current Efforts - Results
Potential Crash Reduction for all intersections:

Category ID Category ID Descriptions Road 1 Road 2 County City
All (KABCO) Crashes

PCR/Year Overall Ranking Category 
Ranking

3 Divided Low Speed Traffic Signal Control US 69 W 1ST ST & E 1ST ST Polk Ankeny 14.916 1 1
8 Roundabouts & Other Circular Intersections US 30 IA 1/1st Ave Linn Mount Vernon 12.182 2 1
3 Divided Low Speed Traffic Signal Control US 6/Euclid Ave US 69/14th St Polk Des Moines 9.687 3 2
6 Univided Low Speed Traffic Signal Control KEO 19TH ST NE EXIT RAMP 19TH ST Polk Des Moines 8.701 4 1
6 Univided Low Speed Traffic Signal Control 6TH AVE, N DAY ST, W Polk Des Moines 8.303 5 2
3 Divided Low Speed Traffic Signal Control US 69 E PARK AVE Polk Des Moines 8.192 6 3
4 Divided Low Speed Partial Stop Control US 6 E Douglas Ave Polk Des Moines 8.181 7 1
6 Univided Low Speed Traffic Signal Control GRAND AVE, E 9TH ST, N Polk Des Moines 8.069 8 3
1 High Speed Traffic Signal Control IA 27 Viking Rd Black Hawk Cedar Falls 7.977 9 1
6 Univided Low Speed Traffic Signal Control 7TH ST SCHOOL ST/7TH ST SW EXIT RAMP Polk Des Moines 7.613 10 4
1 High Speed Traffic Signal Control IA 415 IA 160 Polk Ankeny 7.474 11 2
6 Univided Low Speed Traffic Signal Control US 69 SW 3RD ST & SE 3RD ST Polk Ankeny 7.111 12 5
3 Divided Low Speed Traffic Signal Control IA 163 Hubbell Ave Polk Des Moines 6.519 13 4
7 Undivided Low Speed Partial Stop Control US 69 DES MOINES ST Polk Des Moines 6.495 14 1
3 Divided Low Speed Traffic Signal Control US 69 LINCOLIN WAY/GRAND AVE Story Ames 6.489 15 5
6 Univided Low Speed Traffic Signal Control 3RD ST PIERCE ST Woodbury Sioux City 6.460 16 6
6 Univided Low Speed Traffic Signal Control E 14TH ST E 14TH NW ENTRANCE RAMP Polk Des Moines 6.394 17 7
3 Divided Low Speed Traffic Signal Control US 6 SYCAMORE ST Johnson Iowa City 6.366 18 6
6 Univided Low Speed Traffic Signal Control E 53RD ST ELMORE CIR Scott Davenport 6.346 19 1
1 High Speed Traffic Signal Control I- 29 SPECIAL CASE NE US HWY 77 Woodbury Sioux City 6.161 20 3
3 Divided Low Speed Traffic Signal Control SERGEANT RD S LAKEPORT ST Woodbury Sioux City 6.072 21 7
3 Divided Low Speed Traffic Signal Control IA 163 UA 69 Polk Des Moines 6.029 22 8
6 Univided Low Speed Traffic Signal Control US 6 E38th St Polk Des Moines 5.872 23 8



Iowa Intersection Potential for Crash Reductions
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Sneak Peak



Iowa Intersection Potential for Crash Reductions
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Develop interactive 
website

Segments

Other ideas: 
Interchanges
Curves

1

2

3

Future SPF Efforts 



Pedestrian Safety and Accessibility

Photo Credit: GHSA 

2016 witnessed the 
most pedestrian 
fatalities since 1990.

In 2016, pedestrian deaths accounted for 
16% of the total motor vehicle deaths.  
(Source: NHTSA)



Iowa 10 Year Trend
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Iowa 10 Year Trend Subtotals

Total Urban Rural

Crashes 4180 3908 243

Fatalities 220 147 73

Serious Injuries 695 608 80

Minor Injuries 1949 1833 101

Poss. Injuries 1628 1559 58

Note: Not all subcategories equal total figures due to potential reporting 
issues related to urban/rural locations not noted in crash reports



We are all pedestrians at some point.



Many people do not drive.



Other modes depend upon walking.



It is good for local business.



Walking is healthy exercise.

Photo Credit: 
Dan Burden



Pedestrians cross where it’s most convenient



Every Day Counts (EDC) – FHWA Initiative 
via Center for Accelerating Innovation

https://www.fhwa.dot.gov/innovation/everydaycounts

https://www.fhwa.dot.gov/innovation/everydaycounts


EDC-5 Innovation (2019-2020 Program) 
Safe Transportation for Every Pedestrian (STEP)

• Over 74% of pedestrian fatalities occur at non-intersection locations (NHTSA 2018)

• By focusing on all pedestrian crossing locations, urban and rural, and taking a systemic 
approach, agencies can comprehensively address a significant national safety problem and 
improve quality of life for pedestrians of all ages and abilities.
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• Crosswalk Visibility Enhancements
• Raised Crosswalks
• Pedestrian Refuge Island
• Rectangular Rapid Flashing Beacon (RRFB)
• Pedestrian Hybrid Beacon (PHB)
• Leading Pedestrian Interval (LPI)
 Road Diets

STEP Spectacular Seven Countermeasures
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Speed Affects Crash Avoidance

High speeds equate to greater reaction and stopping distance
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Guide for Improving 
Pedestrian Safety at 

Uncontrolled Crossing 
Locations 

(July 2018, Updated)
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https://safety.fhwa.dot.gov/ped_bike/step/docs/
STEP_Guide_for_Improving_Ped_Safety_at_Unsig_
Loc_3-2018_07_17-508compliant.pdf

https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf
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Resources
• Guide for Improving Pedestrian Safety at 

Uncontrolled Crossing Locations
• https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improving

_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf

• Field Guide for Selecting Countermeasures at 
Uncontrolled Pedestrian Crossing Locations

• https://safety.fhwa.dot.gov/ped_bike/step/docs/pocket_version.pdf

• EDC5 STEP Website
• https://www.fhwa.dot.gov/innovation/everydaycounts/edc_5/step2.cfm

• FHWA Pedestrian Safety Website
• https://safety.fhwa.dot.gov/ped_bike/
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https://safety.fhwa.dot.gov/ped_bike/step/docs/STEP_Guide_for_Improving_Ped_Safety_at_Unsig_Loc_3-2018_07_17-508compliant.pdf
https://safety.fhwa.dot.gov/ped_bike/step/docs/pocket_version.pdf
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_5/step2.cfm
https://safety.fhwa.dot.gov/ped_bike/


Additional Resources
• Pedestrian Safety Guide and 

Countermeasure Selection System 
(PEDSAFE) 

• http://www.pedbikesafe.org/PEDSAFE/index.cfm

• Iowa LTAP Webinars
• https://iowaltap.iastate.edu/webinars/

• Safety – General Safety
• Countermeasures for Pedestrian Safety (2 days)

• Operations & Maintenance
• Accessible Sidewalks and Curb Ramps: Design 

to Installation (2 days)

• No cost
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http://www.pedbikesafe.org/PEDSAFE/index.cfm
https://iowaltap.iastate.edu/webinars/


Systemic Safety Analysis
Bicyclists and Pedestrian



Bicyclists and Pedestrian Systemic Safety Analysis 
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“The systemic approach to 
safety involves widely 
implemented Improvements 
based on high-risk roadway 
features correlated with 
specific severe crash types. 
The approach provides a 
more comprehensive method 
for safety planning and 
implementation that 
supplements and 
complements traditional site 
analysis.” *

Systemic
Safety Analysis

*FHWA. 2013. Systemic Safety Project Selection Tool. Safety.fhwa.dot.gov/systemic/fhwasa13019/. U.S. Department of Transportation, Federal 
Highway Administration. July.



Bicyclists and Pedestrian Systemic Safety Analysis 
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“Evaluate Key safety challenges 
pertaining to bicycling and walking and 
develop crash reduction strategies”

Iowa in Motion 2045

“Conduct enforcement campaigns 
related to bicycle and pedestrian 
awareness at targeted intersections”

Iowa SHSP

Iowa Bicycle and Pedestrian Long 
Range Plan

“Identify the primary urban and rural crash types 
occurring in Iowa and develop strategies for 
reducing crashes”

“Develop methodology for bicycle and pedestrian 
safety audits of high crash corridors and 
intersections to identify adequate counter 
measures”



Bicyclist and Pedestrian Systemic Safety Analysis 
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Bicycle and 
Pedestrian 

Crashes

Pedestrian

Urban

Segment Intersection

Rural

Segment Intersection

Bicycle 

Urban

Segment Intersection

Rural

Segment Intersection



Bicyclist and Pedestrian Systemic Safety Analysis 

45

• Attributes included
– AADT
– Intersection Angle
– Intersection type
– Number of Lanes
– Number of Legs
– Speed Limit
– Traffic Control

Intersections



Bicyclist and Pedestrian Systemic Safety Analysis 
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• Attributes included
– AADT
– Median Type
– Number of Lanes
– Parking Type
– Shoulder Rumble
– Shoulder Type
– Shoulder Width
– Speed Limit

Segments



Bicyclist and Pedestrian Systemic Safety Analysis 
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• Normalization
– For each element a rate is developed based on the number 

of crashes and associated mileage related to that attribute.
– A normalized Score of 1-10 is developed based on the 

range of possible values for each element attribute. 
• Weighting

– Once all the elements have been normalized to a common 
scale a weighting multiplier is applied. 

– This is essentially done for two reasons
• To eventually have a composite score from 0-100
• In the future the ability to emphasize elements over each other. 

• Composite Scores
– After weighting, all the weighted element scores are added 

together for each segment or intersection which makes up 
a composite score.  

Normalization, Weighting, and Composite score



Bicyclist and Pedestrian Systemic Safety Analysis 
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Outputs and Results



Bicyclist and Pedestrian Systemic Safety Analysis 
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Outputs and Results



Bicyclist and Pedestrian Systemic Safety Analysis 
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• Spatial Elements
– Proximity to existing non-motorist infrastructure
– Proximity to transit stops
– Proximity to schools

• Crash Data
– Segment level non-motorist crashes

• Estimated exposure
– University of Iowa study/analysis

Additional Elements to Consider



THANK YOU FOR YOUR TIME AND ATTENTION

Samuel Sturtz
Transportation Planner

Systems Planning Bureau
515-239-1788

Samuel.Sturtz@iowadot.us

Sarah Okerlund
Urban Engineer

Local Systems Bureau
515-239-1291

Sarah.Okerlund@iowadot.us

Chris Poole
Safety Programs Engineer

Traffic & Safety Bureau
515-239-1267

Chris.Poole@iowadot.us
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