


Increasing drought frequency

Increasing temperatures

Increasing Rainfall



Increasing Relative Densities  

Woodall & Weiskittel . 2021

Increased Risk toInsects and Disease

Krist et al. 2018



Have changes in forest structure and composition resulted in increased 

vulnerability to climate, insects and disease?

Are there any specific regions in which these changes are occurring or not 

occurring?

Are these changes consistent in both overstory and understory?



Spruce Fir  

Soren Donisvitch (L) and Shane Miller (R) Photo: J. Zukswert.

Maple-Beech-Birch

Photo: Patricia Swain

Pitch Pine - Oak

Oak-Pine

Hemlock-Hardwoods



Individual species 

scores 
Potter et al., 2017

Vulnerability to Climate

Potter et al., 2017

Vulnerability to Insects 

and Disease
Potter et al., 2019

Adaptability 

MODFACs

Mathews et al., 2012
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Number of  plots = 25713

Median Time Difference = 15 years

Average ROI plot score error ~ 0.014

Time 1

Å1998-2012

ÅN=25713

ÅPlot ðPlot

ÅFilter score 
error

Time 2

Å2013-2021

ÅN=25713

ÅPlot ðPlot

ÅFilter score 
error

Apply Scoring 

Frameworks to 

individual species for 

tree and seedling plots

2 sample* comparison approach  

* Following methodology employed in Woodall & Weiskittel . 2021

Select and 

Filter

Plot-plot max 

time



T test p-value = 1.535113e-12
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* Note tree plots had scores calculated using biomass weighting 



ÅSpatial patterns show 

regions with higher 

vulnerability to climate 

ÅNortheastern Maine 

and central Acadian 

transition 

ÅRegions with less 

vulnerability to climate

ÅNorth Adirondacks 



ÅSpatial patterns show 

regions with greater 

vulnerability to Insects 

and Disease

ÅEastern Maine and 

central Acadian 

transition 

ÅRegions with less 

vulnerability to Insects 

and Disease

ÅNorthern 

Adirondacks 



ÅSpatial patterns show 

regions with less 

Adaptability

ÅNortheastern Maine 

and central Acadian 

transition 

ÅRegions with greater 

Adaptability 

ÅCentral coastal Maine
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Å Spatial patterns show regions 

with decreased Adaptability

Å Northern spruce 

hardwoods

Å Regions with increased 

Adaptability

Å Sporadic changes in 

Hudson river valley 

(seedlings)

Å Largest changes in 

understory  

p = 0.30

p = 0.00


