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THE SYSTEMIC ANALYSIS APPENDIX EXAMINES DIFFERENT
REPRESENTATION RATIOS OF ROAD AND INTERSECTION
CHARACTERISTICS THAT ARE KNOWN TO INCREASE THE RISK OF
CRASHES.
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REPRESENTATION RATIOS

Representation ratios are a valuable tool for identifying roadway types that experience disproportionately high or
low rates of severe crashes relative to their presence in a transportation network. By highlighting roadway types with
higher concentrations of fatal and serious injury crashes, this analysis helps prioritize areas for safety improvements.
Representation ratios can uncover patterns that may not be immediately apparent from crash data alone, offering
critical insights for targeting resources and developing effective countermeasures to enhance roadway safety.

WHAT ARE REPRESENTATION RATIOS?

A‘“representation ratio” is a metric used to evaluate the relative safety of different roadway types by comparing the proportion of fatal
and serious injury (KA) crashes to the proportion of the total roadway length for that type within the county. It is calculated by dividing
the share of KA crashes occurring on a specific roadway type by the share of centerline miles that roadway type represents in the county.

KA Crashes by Roadway Type / Total County KA Crashes

Representation Ratio =
Centerline Miles by Roadway Type / County Centerline Miles

For instance, if 20% of McHenry County's fatal and serious injury crashes occur on roadways that make up only 10% of
the total countywide roadway length for that type, the representation ratio for that roadway type would be 2.0. A ratio
of 1.0 indicates that the share of KA crashes is proportional to the roadway type’s length across the county, reflecting no
over- or underrepresentation. Ratios below 1.0 suggest that KA crashes occur less frequently per mile on that roadway type
compared to the countywide average. Conversely, ratios above 1.0 indicate that KA crashes are more frequent per mile on
that roadway type than the countywide average, potentially highlighting areas that require targeted safety interventions.
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FIGURE 7: REPRESENTATION RATIOS NEAR METRA

URBAN VS. RURAL AREAS

A comparison between urban and rural areas shows
that pedestrian and cyclist crashes are four times more
likely in urban settings, attributed to higher population
densities and increased pedestrian activity. These
insights underscore the need for targeted safety
measures in urban communities to address the specific
risks faced by vulnerable populations.

PROXIMITY TO SCHOOLS

Areas located within 0.5 mile of a school or college
are classified as having school proximity. The findings
indicate that being near schools increases the likelihood
of all-mode injury crashes. However, the proximity to
schools does raise the risk of injury crashes involving
VRUs more severely, likely due to the higher levels
of walking and biking activity near these educational
institutions. This suggests the need for targeted safety
measures in these zones to protect pedestrians and
cyclists.

PROXIMITY TO TRANSIT

Areas located within 0.5 mile of Metra stations exhibit
a heightened risk for both all-mode injury crashes and
VRU injury crashes due to greater exposure to road
users. The probability of overall injury crashes more
than doubles in these vicinities, while the risk for VRU
crashes increases even more dramatically, being 7.6
times higher within 0.5 miles of Metra stations than
in areas further away. This significant discrepancy
underscores the urgent need for enhanced safety
measures and infrastructure improvements around
Metra stations to protect all road users.
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NUMBER OF LANES

Representation ratios for both all-modes and VRUs show a
stark contrast between roads with two lanes and roads with
four lanes. Roads with four lanes demonstrate a significantly
higher overrepresentation of crashes for both all-modes
and VRUs. This is likely due to four lane roadways carrying
higher volumes of traffic, increasing the crash risk. Roads
with two lanes see an approximately equal representation
ratio for all-modes and VRUs, indicating fewer lanes result
in safer outcomes for all road users.

SPEED LIMIT

Previous traffic safety studies have demonstrated a strong
correlation between traffic speed and the severity of injuries
in crashes. For instance, the likelihood of a pedestrian
suffering a fatal injury in an crash with a passenger car is
about 10% at 23 mph, rises to 50% at 42 mph, and escalates
to 90% at 58 mph. Due to the challenge of measuring actual
travel speeds on each road segment, this analysis utilizes
speed limits to gauge how speeds impact injury crash risks
in McHenry County.

Both the all-mode and VRU analyses indicate that streets
with a speed limit of 25 mph or lower are generally the
safest for all road users. However, the risk of crashes does
not consistently escalate with higher speed limits. Notably,
roadways with speed limits of 30 mph or 35 mph show the
highest overrepresentation in injury crashes.

ANNUAL AVERAGE DAILY TRAFFIC (AADT)

Roadways with higher AADT tend to see more crashes due
to increased traffic volumes. Roads with over 20,000 AADT
see the highest representation ratio for both all-modes
and VRUs, likely seeing high traffic volumes and speeds.

Above 5,000 AADT, crashes tend to skew to impact all-
modes at a higher rate, compared to VRUs. Interestingly,
VRUs have a lower representation ratio on roadways with
5,000 to 10,000 AADT as compared to roadways with
2,500 to 5,000 AADT. This may be due to lower pedestrian
presence and less infrastructure. Although, VRUs still face
overrepresentation in crashes on all roadways with over
2,500 AADT.
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FUNCTIONAL CLASSIFICATION

Functional classification is a system used to categorize roadways based on the character of service they are intended to
provide, from the highest level of vehicular mobility to the highest level of access to properties. This classification impacts
roadway design, speed limits, and the volume of traffic, all of which influence the likelihood and severity of crashes.

In McHenry County, the systemic analysis indicates a correlation between the functional classification of a road and the
risk of injury crashes. Interstate highways, which represent a higher functional classification, show a disproportionate risk
despite comprising only 0.37% of roadway centerline miles. They account for 1.83% of the injury crashes, illustrating that
the high-speed environment significantly increases the severity and likelihood of crashes. The risk of injury crashes on these
roadways is nearly five times the average and 16 times higher than that on local roads or streets, which are designed for
lower speeds and less volume.

The analysis also extends to VRUSs, such as pedestrians and cyclists. Arterial roads, which are designed to deliver high traffic
volumes at moderately high speeds, also present a higher risk to VRUs compared to collectors and local streets, which
typically have lower speeds and less traffic. The restricted access for pedestrians and cyclists on Interstate highways likely
explains the absence of VRU injury crashes on these roads in McHenry County between 2018 and 2022. However, arterials
still pose significant dangers due to their design and the mix of high speeds and direct access points.

This pattern underscores the need for targeted safety measures based on the functional classification of roads. Strategies
may include reconfiguring roadways, enhancing pedestrian and cyclist infrastructure on arterials, implementing traffic calming
measures on local streets, and improving signage and crosswalks across all classifications to reduce the risk of injury crashes.

FIGURE 11: REPRESENTATION RATIOS BY FUNCTIONAL CLASS SYSTEM
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JURISDICTIONAL RESPONSIBILITY

Nearly half of the roadway miles in McHenry County fall under the jurisdiction of a local municipality, with an additional
32% managed by township or road districts. In contrast, only 8.0% and 9.6% of the roadway miles are under the jurisdiction
of the State and the County, respectively.

Despite representing a smaller fraction of the road network, roads managed by the lllinois Department of Transportation
exhibit a significantly higher occurrence of injury crashes, with a representation ratio of 4.09. This indicates that these
state-managed roads, possibly due to higher speeds and larger volumes of both commuter and commercial traffic, are
more prone to crashes. Similarly, roads under county jurisdiction also show a higher risk for injury crashes, which could
be attributed to similar factors such as traffic density and road design.

On the other hand, roads under local jurisdictions, including municipalities, townships, or road districts, tend to be relatively
safer for road users. These areas likely benefit from lower speed limits, less heavy vehicle traffic, and more controlled
intersections, which collectively contribute to their lower incidence of injury crashes. This disparity underscores the
need for targeted safety interventions on roads managed by state and county authorities to address the elevated risks.

FIGURE 12:REPRESENTATION RATIOS BY JURISDICTION
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FIGURE 13: REPRESENTATION RATIOS WITH MEDIANS
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MEDIANS

Interestingly, roadways with medians are represented at
a higher ratio than those without. This is likely because
roads with medians are typically highways or major
arterials, which also tend to have other features that
increase crash risks, such as high traffic volumes and
more lanes.

In contrast, the representation ratio of medians in the
all-mode analysis is higher than in the VRU analysis.
This suggests that medians may offer some degree
of protection to pedestrians and cyclists, potentially
reducing the risk of crashes as they cross the street.

TRUCK ROUTES

The designation of a road as a truck route is correlated
with the risk of injury crashes. Injury crashes are 5.8 times
more likely to occur on truck routes compared to non-
truck routes. Furthermore, crashes involving pedestrians
and cyclists are 2.7 times more likely on truck routes.
This increased risk is likely due to the fact that trucks,
being larger and heavier, can cause more severe injuries
in crashes compared to smaller passenger vehicles.
Additionally, truck routes often correspond to roads with
higher functional classifications, which generally handle
more traffic and higher speeds.

BUS ROUTES

Bus routes typically link areas of high population
density, employment centers, and business districts. The
development density and the resultant traffic volumes
associated with these areas likely account for the high
frequency of injury crashes observed on bus routes.
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LAND USE

Land use patterns in McHenry County significantly impact transportation and roadway safety, influencing travel
behaviors and traffic dynamics. The map highlights Urbanization Perception in McHenry County, showing rural areas
in red and suburban areas in blue. Rural zones, marked by low density and agricultural use, contrast with suburban
regions that have moderate density and mixed-use development. The absence of urban areas indicates no regions
meet the high-density criteria typical of urban settings. Understanding this distribution aids in planning transportation
infrastructure that balances development with the needs of rural and suburban communities.
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IMAGE 56: HOUSEHOLD INCOME (AMI)
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An analysis of the Census Tracts within McHenry County shows that median household incomes vary significantly,
from $42,188 to $152,561. These tracts with lower median incomes are predominantly located in the western part
of the county, with smaller clusters to the eastern borders of the county. The areas reporting lower incomes are
mainly in regions of the county that are agricultural in nature.
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APPENDIX A3.

SECUN DARY THIS PAGE LEFT INTENTIONALLY BLANK.
DEMOGRAPHIC
ANALYSIS

THE SECONDARY DEMOGRAPHIC ANALYSIS APPENDIX EXAMINES
ADDITIONAL LAYERS OF DEMOGRAPHIC DATA TO PROVIDE DEEPER
INSIGHTS INTO THE SPECIFIC NEEDS AND CHARACTERISTICS OF
DIFFERENT POPULATION SEGMENTS WITHIN THE COUNTY.
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IMAGE 57:MEDIAN COMMUTE TIME IMAGE 58: VEHICLE COUNT BY TRACT
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PA c E H 0 U T Es The highest concentration of no-vehicle households' is generally in the western PI-\C E R 0 UT E s
More rural census tracts towards the northern and western portions of McHenry portion of the county. Generally, the census tracts with 7% or more no-vehicle
County see longer median commute times, while more urbanized census tracts households have a Metra station. This can be seen with the census tracts
towards the southeast see lower median commute times. This can be attributed to surrounding the Metra stations: Harvard, Woodstock, Pingree Road, Fox River

the increased density of jobs in southeast McHenry County, as well as increased Grove, and McHenry. Two census tracts in the Village of Algonquin have higher
access to transit. percentages of non-vehicle households but are not served by transit.
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