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Summary:

Over the next several decades, the effects of climate change will evolve and may cause significant changes in weather patterns 
affecting commerce, travel and operations. Regional governments have taken particular interest in the predicted changes in 
winter weather, as roadway maintenance, snow removal and incident management constitute a large portion of the budget 
in many locations. The roadway network of California is an ideal location to observe the effects of climate change, as the state 
maintains three numbered state highways throughout the winter that receive over 1000cm of snow per year, including one 
freeway, Interstate 80. Examining the current impact of winter weather and forecasting future weather due to climate change 
will allow agencies to plan for upcoming winter seasons. With each injury collision costing approximately $129,000 according 
to the Federal Highway Administration, the difference from a snowy week to a clear week could be millions of dollars. The 
objective is two-fold: to identify how winter weather is changing on California roadways, and to investigate the hypothesis 
that a reduced number of snowfall events will lead to fewer crashes and reduced winter maintenance costs. To address these 
questions, winter seasons over a decade were examined. During each winter season, 20-25% of all days with snow consistently 
accounted for 50% of the seasonal snow total. However, compared to years of high snowfall, during seasons of lesser amounts 
the 10 days with the highest snowfall accounted for a higher percentage of the seasonal total. This may imply that as seasonal 
snowfall decreases in California, the number of severe snowfalls will not decrease as substantially. Concurrently, crash rates 
confirmed the costs of severe snowfalls, as rates increased dramatically when examining only days with snowfall. Overall 
crash rates were 1.6 during the winter season, but were as much as five times higher during days of heavy snow (>12cm). 
Furthermore, during days with heavy snowfall, crashes represented 44% of the total calls to the local police within the 80km 
study area, versus 37% for the overall three-month winter study period. These findings suggest that climate change may 
decrease crash-related costs during the winter season.
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