
Vegetation Trends and Cycles in  
the Fire-Prone Landscapes of Lake, 
Napa and Sonoma Counties

WHY DO WE NEED TO UNDERSTAND INTERACTIONS BETWEEN 
FIRE AND VEGETATION?

Some of the most destructive and deadly wildfires in the history of the  
US West have recently occurred in California’s coastal Mayacamas 
Mountains Range spanning the counties of Lake, Napa, and Sonoma.  
Yet the relationship between fire and vegetation regrowth, and how  
these processes unfold as a cycle over time, is poorly understood in our 
region. The goal of this project is to better characterize historical fire  
and vegetation cycles to inform hazard reduction and forest resilience 
strategies and to advance public awareness needed to improve fire 
readiness. This is a critical information gap we need to fill in order to 
reform our approach to forest management to better protect life, 
property, and forest health.

How does this historical detective work reveal these patterns?
Ecologist Arthur Dawson has pioneered an approach using historical 
Government Land Office and other data sources to date and map fire 
perimeters and post-fire vegetation recovery cycles across the 
Mayacamas. These data sources show that much of the 2017 Nuns Fire 
footprint also burned in major fires in 1964, 1936, 1923 and 1880.  
The Valley Fire in Lake County, Napa’s Atlas Fire, and the Tubbs Fire  
in Sonoma County share similar histories. 

This project will build a high-resolution empirical record of historical 
change in wildfire extent, frequency, and vegetation response over time 
for the Mayacamas. We will use this record to see how key watershed and 
landscape variables serve as wildfire drivers or constraints to improve our 
basic understanding of interaction between wildfire and patterns of 
vegetation succession in California’s Coast Ranges.

Inspiring conservation through science



HOW CAN HISTORY INFORM THE FUTURE?

Managing such a varied and ever-changing landscape under the California 
Forest Carbon Plan requires an understanding of the factors that drive 
landscape variability in fire frequency and vegetation recovery. To meet 
goals including minimizing wildfire emissions and maximizing carbon 
sequestration and other ecosystem services, site-specific treatments may 
need to occur at variable time-scales based on landscape characteristics. 
By using historical sources to better understand the outcomes of 
Indigenous land stewardship practices, we will be incorporating 
consideration of Traditional Ecological Knowledge in our analysis. 
Capturing and communicating these patterns can improve long-term 
hazard reduction and forest resilience strategies. Results will inform 
ecosystem management targets, forest treatment strategies, and climate 
adaptation strategies for one of the highest hazard zones of Northern 
California. 
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