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● What is the effect of weather on the frequency of deer-vehicle 
collisions (DVCs)?

● The net effects are ambiguous a priori because weather affects both 
deer and drivers, potentially in opposite ways. For example, in hot 
or rainy conditions, drivers may be less attentive while deer are less 
active. 

Research Question

f

● There are 1-2 million DVCs every year in the USA, resulting in 
29,000 human injuries, 200 human fatalities and over $10 billion in 
economic losses.1, 2

● DVC rates are rising rapidly nationwide, despite broad scale efforts 
to mitigate them. 

● New engineering and communication strategies (e.g., sensors and 
dynamic signs) show promise; however, appropriate targeting 
requires understanding how road conditions affect DVCs

Significance

● Gain a better understanding of the interaction between changes in 
driver and deer behavior based on temperature and precipitation to 
forecast the likelihood of a DVC.

● Determine if human population, deer population, and wolf 
presence are associated with the frequency of DVCs when 
controlling for weather. 

Contributions to the Literature

● Panel dataset of 71 counties in Wisconsin spanning 1988 to 2016

● Variables: police-reported collisions and deer-vehicle collisions, 
human population, pre-hunt deer population, wolf presence, 
precipitation, and daily minimum and maximum temperature

● Over the study period, there were over 3.5 million reported vehicle 
collisions, of which about 500,000 – or 15% – were DVCs. 

Data

𝑙𝑜𝑔 𝐶𝑖𝑚𝑡 = 𝑿𝑖𝑚𝑡𝜷 + 𝛾𝑖 + 𝛾𝑚 + 𝛾𝑡 + 𝜀𝑖𝑚𝑡

𝐶$% is the crash count for county i, month m, and year t
𝑋$% is a matrix of independent variables

𝛾$ , 𝛾&,	𝛾% are vectors of fixed effects for county, month, and year

Model

● Warmer, drier conditions are associated with an increase in DVCs, 
but a decrease in non-DVCs. 

● The estimates for the other covariates are as expected:
• Larger deer populations increase DVCs
• Larger human populations increase non-DVCs
• Wolf presence reduces DVCs

Results

● Non-DVCs: The effects of minimum temperature and 
precipitation are consistent with the previous literature. 
However, we expected hot weather to increase non-DVCs due to 
driver inattention and slower reaction times; there may be a 
threshold effect that our model does not capture. 

● DVCs: The results suggest that deer are more active in warm and 
dry conditions. This is consistent with ecology as deer huddle in 
dense, protective cover in cold and rainy conditions. However, 
we expected fewer DVCs in high temperatures, since deer reduce 
movement to stay cool; there may be a threshold effect that our 
model does not capture. 

Discussion

● I am incredibly thankful for Professor Jennifer Raynor and her 
mentorship, support and guidance in completing this project. I 
would also like to thank the Quantitative Analysis Center for the 
funding and the opportunity to participate in the Summer 
Apprenticeship Program.
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● Weather is important for predicting the frequency of DVCs and 
should be included in future related work. 

● Dynamic signs and sensors may help to reduce non-DVCs during 
poor-weather conditions, but their effect on DVCs is likely to be 
limited due to the natural fall of DVCs during these periods.
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