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Altered disturbance regimes can challenge forest resilience 

Novel
interactions=+
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Sudden oak death alters forest fuel profiles



Interactions between SOD + wildfire = altered fire severity

Sudden Oak Death causes widespread 
tree mortality & alters fuel profiles.

+

Mixed severity, moderate 
interval fire regime

Mid disease stage, 
ҧ ǎǘŀƴŘƛƴƎ ŘŜŀŘ ŦǳŜƭǎ

Late disease stage =
ҧ ŎƻŀǊǎŜ ǿƻƻŘȅ ŘŜōǊƛǎ

ҧ ǎǳǊŦŀŎŜ ŦƛǊŜ ǎŜǾŜǊƛǘȅ ǿƘŜǊŜ 
coarse woody debris is abundant

=

ҧ ŎŀƴƻǇȅ ǎŜǾŜǊƛǘȅ ǿƘŜǊŜ 
standing dead trees are abundant

Early disease stage, 
Little mortality

Metz et al. 2011 in EcolApps, 2013 in Ecology



Do interactions between SOD & wildfire impact 
forest regeneration & resilience?

Belowground 
survival &

resprouting

Seedling 
regeneration



280 long term forest 
monitoring plots across 
the Big Sur region

Å 2006: Measurements of forest 
structure, host mortality, 
pathogen occurrence

Å 2008: Basin & Chalk fires
Å 2008-09: Fire severity, tree 

mortality
Å 2010-2016: Regeneration from 

seedlings and sprouts 2-7 years 
post fire; pathogen occurrence



Do SOD-fire interactions alter patterns of 
resprouter survival?

N= 1154 tanoaks and 184 redwoods from 34 burned plots

Posterior predictions from Bayesian Bernoulli model  w/varying intercept by plot

Pre-fire tree basal area,
(converted to diameter in cm)

Pre-fire tree basal area,
(converted to diameter in cm)
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Simler et al.2018, Ecology

Heat damage to 
belowground 

tissue



Do pre-fire SOD impacts alter post-fire 
resprouting vigor?

N= 439 tanoaks from 15 plots, 121 redwoods from 19 plots
Posterior predictions from Bayesian negative binomial model  w/varying intercept by plot
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(converted to diameter in cm)
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Simler et al. 2018, Ecology

Decreased
stand density



Do SOD-fire interactions impact seedling regeneration?

Declining seed 
sources will impact 
replacement and 
regeneration of 
susceptible hosts.

N= 45 burned plots

Posterior predictions 
from Bayesian negative 
binomial model  
w/varying intercept by 
forest type

Surviving conspecific basal area (cm^2)
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Do SOD-fire interactions impact seedling regeneration?

N= 45 burned plots

Pre-fire 
disease 
impacts  
increase gap 
availability/ 
opportunities 
for seedling 
regeneration?

Posterior predictions from Bayesian negative 
binomial model  w/varying intercept by forest type

Pre-fire host CWDPre-fire standing dead hosts
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Do SOD-fire interactions impact seedling regeneration?

N= 45 burned plotsFire-related tree mortality (basal area in cm^2)

Fire-related tree mortality (basal area in cm^2)
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Does disease history impact post-fire seedling survival rates?

N= 1141 seedlings in 45 burned plots

HIGH
MEAN
LOW

HIGH
MEAN
LOW

Pre-fire SOD-
related mortality

Decreased stand-
level competition


