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Study system – Sierra Nevada 
mixed conifer

▪ Fire suppression and climate 

change 

= altered fire regimes

▪ Increased incidence and patch 

size of high severity

– ↑ distance to conifer seed 

sources

– = ↑ potential for type 

conversion?
GOAL:

Create a tool to predict the spatial patterns of conifer regeneration in 

yellow pine/mixed conifer forests across an entire fire event



Building the Tool

Shive et al. 2018, Ecological Applications; Welch et al. 2016, Ecosphere

■ Observed field data:

– 24 wildfires

– >1,800 field plots 

(~40% in high 

severity)



Building the Tool

■ Predictors: Widely available remotely 
sensed data

– Burn severity

– 30-year climate averages

■ Annual precipitation

■ Actual evapotranspiration

■ Climatic water deficit

■ April snowpack

– Topography

■ Aspect

■ slope

– Seed availability 

■ (modelled from estimated basal 
area maps and burn severity 
maps)

Shive et al. 2018, Ecological Applications

2014 King Fire



Creating Seed Availability 
proxies (SAPs)

■ Euclidian distance

■ Neighborhood seed 

availability

– Convert basal 

area/species to 

estimated 

annual seed 

production

– Kernel density 

smoother at 

range of scales 

(50m-500m)



2014 King Fire

Post-fire  Restoration Planning 
Tool

Prediction Classes (probability of 

observing ≥1 conifer at 5 years postfire)
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The Product & Interpretation

Publication available at: https://www.fs.usda.gov/treesearch/

Research Brief coming soon – California Fire Science Consortium

https://www.fs.usda.gov/treesearch/


Differences under drought 
mortality conditions
■ Spatial pattern and composition 

of residual trees likely drivers 

■ Residual live seed tree patterns 
are more spatially complex than 
in large high severity areas

■ More similar to low-moderate 
severity fire areas

– No change in surface litter

– No post-disturbance 
change in basal area 
imagery 

– Species composition ID at 
landscape scales remains a 
problem


