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Summary  

This dataset was originally created in September 2019 as part of the Project ATLAS initiative at NCDOT to 

support the Multimodal Transportation Group with project delivery in the development phase.  

 

The Bicycle and Pedestrian Crash Factors Summary layer was developed as a data-driven support tool for 

multimodal project selection in the SPOT P6 process. This layer incorporates the results of bicycle and 

pedestrian (bike/ped) crash screening to highlight roads with common characteristics that are present in most 

North Carolina bike/ped crashes. The proportion of crashes that noted these risk factors informed scoring of all 

local and NCDOT roadways where pedestrians are permitted travel. A roadway’s score is a weighted calculation 

based on available data, and it should not be used to predict the likelihood for future crashes or as a standalone 

measure for bicycle or pedestrian safety. This dataset is a tool for identifying the need to consider bicycle and 

pedestrian accommodations or improvements, and it should be used in consultation with local agencies and 

engineering judgement.  

 

Other caveats and recommendations for the layer’s application include:  

 

· The final crash risk score is relative to a statewide scale and conditions. It is not relative to a specific city or 

county.  

 

· The final crash risk score should not replace the use of bike/ped crash history to describe current conditions 

for the safety of cyclists and pedestrians along a roadway.  

 

· Crash risk scores could be used, in combination with other metrics, to compare and rank roadways per their 

importance for developing bike/ped safety improvements.  

 

· The crash risk score is an example of a systemic analysis, learning from past crash patterns in context of 

roadway conditions, land use, and development patterns. The analysis was performed by combining bike/ped 

crashes reported by public agencies between 2007-2016. The analysis may be updated in the future to include 

more recent crash data and risk factors.  

 

· The SPOT P6 bike/ped workgroup helped determine the weight applied to individual risk factors included in the 

crash risk analysis. 

Description  

The Bicycle and Pedestrian Crash Factors Summary provides a scaled bike/ped risk score for every public road 

in North Carolina. The analysis excluded interstate highways and interstate highway crashes, as bicyclists and 

pedestrians are not permitted on these facilities. It incorporates and weights five characteristics of a roadway to 

categorize it in terms of potential safety risk for cyclists and pedestrians. Each category describes a contributing 

factor that influences the potential for bike/ped crashes on a particular roadway. 



· Urbanity (1), indicated by municipal and extraterritorial jurisdiction (ETJ) boundaries, and land use (2) are 

indicators of bike/ped volumes and exposure. North Carolina cities have since 1959 had the authority to apply 

their land development regulations to a perimeter area around the city. This area is the municipal 

extraterritorial planning jurisdiction, commonly referred to as the city “ETJ.” 

· Roadway configuration (3), defined as the direction of vehicular travel (one-way or two-way) and the presence 

of a median, provides roadway geometry as a risk factor. Due to the unreliability of number of travel lanes data 

in crash coding, number of lanes was not included in the final score. 

· Speed limits (4) are a proxy indicator for vehicular speed. 

· Motor vehicle traffic (5), indicated by annual average daily traffic (AADT), incorporates vehicular exposure to 

correspond with bike/ped exposure.  

Datasets developed under Project ATLAS do not replace any Multimodal Transportation field work for future 

projects and may not be used as a replacement for site visits / field surveys by licensed professionals and hence 

should be used only as a supporting platform for decision making. Use of this dataset for project scoping or 

screening is merely pre-decisional. 

Credits  

The ATLAS Multimodal Transportation Group within NCDOT was tasked to create this dataset. 

 

Annual maintenance of this dataset is handled by the Multimodal Transportation Group. Support and 

maintenance of the enterprise spatial database where this data resides is handled by NCDIT's Transportation 

GIS Unit. 

Use limitations  

The North Carolina Department of Transportation shall not be held liable for any errors in this data. This 

includes errors of omission, commission, errors concerning the content of the data, and relative and positional 

accuracy of the data. This data cannot be construed to be a legal document. Primary sources from which this 

data was compiled must be consulted for verification of information contained in this data. 

Datasets developed under Project ATLAS do not replace any Multimodal Transportation field work for future 

projects and may not be used as a replacement for site visits / field surveys by licensed professionals and hence 

should be used only as a supporting platform for decision making. Use of this dataset for project scoping or 

screening is merely pre-decisional. 
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Lineage  ► 

LINEAGE STATEMENT  
The primary source of roadway information is NCDOT’s Road Characteristics Arcs. This digital 

inventory of the State’s roadway system is comprised of both State and non-State maintained roads 

in North Carolina. Each route arc, where available, contains detailed geometric and posted speed limit 

data along the primary inventory direction for each route. Due to this limitation, only the primary 

direction of each digital road centerline was included in the analysis. This dataset provided the 

basemap geometry of the Bicycle and Pedestrian Crash Factors Summary layer. These data were 

supplemented by additional datasets provided by SPOT P6 consultants during the spring and summer 

of 2019. These datasets, which included additional speed limit and roadway median data, were 

spatially joined to the existing NCDOT route characteristics file; if there were discrepancies between 

the original NCDOT data and the subsequent supplementary datasets, the supplementary values 

superseded any values that existed in the original NCDOT data. 

 

Municipal boundaries were provided by NCDOT’s GIS Unit. ETJ boundaries were obtained from the 

North Carolina Chapter of the American Planning Association (NC APA). Extraterritorial jurisdiction 

(ETJ) is the legal ability of a government to exercise authority beyond its normal boundaries. 

 

Land use was defined at the Census block-level, and data were provided by license to NCDOT by 

UrbanFootprint. Census blocks were spatially joined to the centerline base layer according to a 100-

foot search distance. If a road segment was associated with multiple land uses, the land use with the 

highest associated value was used as the primary land use for determining the final overall risk score. 

 

Traffic data were obtained from NCDOT’s Traffic Survey Group. Each road segment was spatially 

assigned its corresponding AADT value for each year between 2013 and 2016 (and supplemented with 

2019 values where available). The average AADT value for all available years between 2013 and 2016 

and 2019 was the final value included in the analysis. Table 1 outlines each component’s data source 

and version used in the final analysis. 

 

Table 1. Data Sources and Version 

Component                                                  Source                                                                                                                                        

Date/Version 

 

Bicycle & Pedestrian Crashes -                  NCDOT/University of North Carolina (UNC) Highway Safety 

Research Center (HSRC)     2007-2016 

 

Road Centerlines                                         NCDOT                                                                                                                                      

2019 Q1 

 

Traffic Volumes                                            NCDOT                                                                                                                                      

2013-2016 & 2019 

 

Roadway Configuration                               NCDOT                                                                                                                                      

2019 

& Traffic Operations  



 

Speed Limits                                                 NCDOT                                                                                                                                      

2019 

 

Land Use                                                      UrbanFootprint via NCDOT                                                                                                      

Q3 2018 

 

Municipal Boundaries  

& Extraterritorial Jurisdiction                       Municipal Boundaries: NCDOT,                                                                                                

Municipal Boundaries: 2018, 

                                                                      ETJ: NC APA                                                                                                                              

ETJ: 2011 
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PROCESS STEP  ►  

DESCRIPTION  
Polyline data was reviewed in ESRI's Data Reviewer tool to verify geometry. 
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PROCESS STEP  ►  

DESCRIPTION  
Table 2: 

Crash Risk Category        Value (…% of Bike/Ped Crashes)                   Assigned Weight(Out of 100) 

 

Urbanity                                                                                                                              10% 

                                           • Within a municipal and/or ETJ boundary….....81.2% 

                                           • Outside a municipal and/or ETJ boundary…..18.8%      

Land Use                                                                                                                            20% 

                                           • Commercial…………………………………………………..42.3% 

                                           • Farms, Woods, Pastures…………………………..13.1% 

                                           • Industrial…………………………………………………………0.4% 

                                           • Institutional…………………………………………………….2.6% 

                                           • Residential…………………………………………………….41.5%  

 

Roadway Configuration                                                                                                      20% 

                                           • Two-Way, Divided…………………………………………21.5% 

                                           • Two-Way, Undivided…………………………………..74.3%  

                                           • One-Way…………………………………………………………4.2%  

 

Speed Limit                                                                                                                         20% 

                                           • 5-15 mph…………………………………………………………3.1% 

                                           • 20-25 mph…………………………………………………….16.5% 

                                           • 30-35 mph…………………………………………………….42.6% 

                                           • 40-45 mph…………………………………………………….23.9% 

                                           • 50-55 mph…………………………………………………….13.3% 

                                           • 60 mph and above……………………………………..0.6%  

 

Traffic Volume                                                                                                                    30% 



                                           • <2,000…………………………………………………………….9.9% 

                                           • 2,000-5,999……………………………………………………20.2% 

                                           • 6,000-8,999……………………………………………………12.8% 

                                           • 9,000-14,999…………………………………………………20.6% 

                                           • 15,000-44,999……………………………………………….34.7% 

                                           • 45,000+……………………………………………………………1.8%  

 

 

Table 2 details the results of the analysis of bike/ped crashes that occurred between 2007 and 2016, 

as well as the associated weight assigned to each risk category by the NCDOT SPOT P6 bike/ped 

working group. These categories were developed from NCDOT crash codes, and NCDOT annually 

publishes a companion analysis of five-year bike/ped crash trends1. Certain subcategories, such as 

each subcategory of AADT volume, were derived from guidance that establishes thresholds for bicycle 

and pedestrian countermeasure implementation. For instance, 15,000 AADT is a typical threshold for 

considering more robust pedestrian safety infrastructure at uncontrolled crossings. 

 

If the original road centerline dataset did not provide a posted speed limit or AADT value, the road 

segment was assigned a value based on its NCDOT-assigned functional classification. Table 3 outlines 

the assumed posted speed limit and AADT for each functional classification category. While the posted 

speed limit did not vary across the State, the assumed AADT value was defined based on the average 

AADT for each functional classification category by NCDOT division. 

 

Table 3: 

Functional Classification             Posted Speed Limit              AADT (Minimum – Maximum) 

7: Local                                                     25                                           107 – 249 

6: Minor Collector                                     25                                           1,326 – 3,775 

5: Major Collector                                     35                                           3,254 – 8,005 

4: Minor Arterial                                        35                                           6,801 – 18,450 

3: Principal Arterial-Other                        45                                           11,085 – 27,031 

2: Principal Arterial-Freeway                   45                                            7,206 – 60,207 

    or Expressway 
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PROCESS STEP  ►  

DESCRIPTION  
The proportion of crashes that occurred within each subcategory (i.e., the percentage of crashes that 

occurred near a commercial land use, on a road with AADT between 15,000 and 44,999, etc.) 

provided the final score for each of the five categories. The categories were then weighted according 

to their working group-assigned values and summed to generate the overall risk score for an 

individual road segment (Figure 1). 

 

Figure 1. Risk Score Calculation: 

0.1*(Urbanity)+0.2*(Land Use)+0.2*(Roadway Configuration)+0.2*(Speed Limit)+0.3*(Traffic 

Volume)=Final Score  

 

Figure 2 provides an example of this calculation for a road segment that is located within a municipal 

boundary, adjacent to a residential area, on a 25 mph, two-way undivided road, and carries 8,000 

vehicles per day. 

 

Figure 2. Example Risk Score Calculation 

0.1*0.812+0.2*0.415+0.2*0.743+0.2*0.165+0.3*0.128=0.384 

 

Final scores were then scaled according their percentile rank; this provides a final score of 0-100 for 

each record. If a record’s final score is 74.8, then 74.8 percent of all records in the dataset had a 

value less than that record. The layer was then dissolved so that each unique combination of route 

name, input data, and final score represents a single record in the dataset.  
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