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How is crash risk affected by natural 
light?

Differences between night and day:
Ambient light

Alcohol

Fatigue

etc.

Isolating light via seasonal and DST changes 
(assume exposure is linked to clock, not sun)



Some Background Reports:

UMTRI-93-33

UMTRI-95-44

UMTRI-99-21

UMTRI-2001-33



Crash ratios night/day (Burgett et al., 1989) 
versus dark/light (UMTRI-2001-33) for various 
single-vehicle crashes (FARS)
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Annual Solar Cycle & DST
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Civil Twilight (Fall PM)
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United States Counties



Crash counts around the fall, PM 
return to standard time
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Dark/light ratios 
in DST data from 
UMTRI-2001-33



The Effect of Darkness on Pedestrian 
Fatal Crashes by Posted Speed Limit
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Analyses of FARS data for glare

Related factors, driver level, in the vehicle 
file (DR_CF1 etc.):  Vision obscured by, (62) 
Reflected glare, bright sunlight, headlights

Possible problems with coding:  underuse, 
overuse, misuse
• Probably doesn’t tell us everything

• But maybe more than nothing



Coding of “glare” for night, fatals by 
crash category (1987-2001)
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Coding of “glare” for night, fatals by 
crash category (1987-2001)
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Dark/light for DST by crash category
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Dark/light and “glare” by crash type

R2 = 0.5901
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Trafficway Flow 

Levels:
• 1 Not Physically Divided (Two Way Trafficway)

• 2 Divided Highway, Median Strip (Without Traffic Barrier)

• 3 Divided Highway, Median Strip (With Traffic Barrier)

• 4 One Way Trafficway

Relationship to glare



Glare light from median TH low beams 
for one- and two-lane lateral offsets
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Glare coded for fatal pedestrian crashes 
at night by trafficway flow (counts)
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Glare coded for fatal pedestrian crashes 
at night by trafficway flow (percentage)
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Dark/Light Fatalities by Trafficway 
Flow (DST, age > 15) (counts)
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Dark/Light Fatalities by Trafficway 
Flow (DST, age > 15) (percentage)
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Nonpedestrian Fatalities by Month and Hour 
(1987-2002)



Pedestrian Fatalities by Month and Hour 
(1987-2002)



Conclusions:

Pedestrian visibility is the key safety issue in 
the dark

Coding of glare in crash databases may not 
be fully reliable, but it’s probably rational

Risk for pedestrians in the dark is reduced 
for roadways where glare maybe reduced, 
but risk is still substantial 

Fixed lighting may be partly responsible for 
reduced risk on those roadways 



Thank you


