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Road Facts 
- 6.3 million km of public roads (1.1% of land area)

- Average density 0.75 km/km2

- Private roads may add another 60% to total roads

- Only modest expansion of road network (0.2%/year)

Distance to nearest
public road

20% within 127 m

50% within 382 m

82% within 1, 000 m

97% within 5,000 m 

Riitters and Wickham 2003
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Road-Effect Zone

Road improvement spurs development – often an 
unmitigated consequence
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UNDERSTANDING THE 
EFFECTS OF ROADS

ON WILDLIFE

– Roadkill hotspots – resulting in 
“legacy effects”

– Threshold of road density
– Collision models
– Solutions

ROAD-KILL HOTSPOTS

Moose collisions
in Maine

TIME LAG

TIME

P
O

P
U

LA
T

IO
N

 S
IZ

E

HABITAT
LOSS

MORTALITY

ISOLATION

RISK OF
EXTINCTION

ROAD
CONSTRUCTION
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ROAD LEGACY EFFECT



3

Life history strategy
• Low nest & juvenile survival
• Delayed maturity (15+ years)
• High adult survival (≥ 0.95 annually)
• Reproduce over decades (≥ 77 years)

All disjunct eastern populations are 
in trouble

Blanding’s turtleBlanding’s turtle

Premium on adult survival
Slow recovery from declines

courtesy B. Compton

Road mortalityRoad mortality

courtesy B. Compton

2% annual
roadkill

2% annual
roadkill

Annual road mortality 
rates of 2-3% can 
extirpate populations.

Annual road mortality 
rates of 2-3% can 
extirpate populations.
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(Marchand and Litvaitis 2004)

DENSITY THRESHOLDS
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Bobcat records collected 
since 1990 in relation to 

areas ≥34 km2 of forest and 
wetland not interrupted by 

Class 1 or 2 Roads

Hoving 2001

ESTIMATING 
WILDLIFE COLLISIONS

USING COLLISION MODELS N =  vehicles per minute
a =   width of kill zone 
v =   velocity of animal moving 

through kill zone

Pkilled  =  1 – (e -Na/v)

PROBABILITY OF BEING STRUCK 
DURING ROAD CROSSING

Hels and Buchwald (2001)

ROAD-ASSOCIATED MORTALITY

=  number of road crossings/year
dependent on animal movements and road density 
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Forecasting impact 
with future changes 

resulting from 
population growth

Blanding’s turtles in Nottingham, NH

500 vpd = 6% chance of 
collision/crossing

with 3 crossings/year 
roadkill probability = 17% 
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Blanding’s turtles in Nottingham< NH

1500 vpd = 16% chance of collision

with 3 crossing/year
roadkill probability = 41%

What can we do to help 
animals get across roads??

and movement

Seiler (2001)

FACTORS AFFECTING COLLISION RATES
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Openness ratio is defined as height x width/length. An animal's perspective is that 
the opening at the other end of the underpass appears smaller as the length 
increases. The smaller opening at the other end may be intimidating to many 
animals. 

Rijkswaterstaat, the Netherlands

Fauna passage, Hoge Veluwe, The Netherlands

If you build it, will they come ?
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Considering landscape-level connectivity

Monitor movements
of 

transmitter-equipped
to identify corridors

Least-cost 
pathways

Do other animals use these corridors?
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Paul Rego


