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Past Forest Challenges 

Chestnut trees 

Past land use history 

1938 Hurricane 



Forest Stressors 

 Forest Conversion 
 

 Invasive Plants 
 

 Invasive Insects & Disease 
 

 Deer Browse 
 

 Climate Change 
 



Stressor Interactions 

 Stressors don’t act in isolation, increasing their 
negative impact. 
 

 Early growing season > CO2 fertilization > more 
frequent, more intense storms > favor invasive plants 
 

 Deer preferentially browse native plants > favor 
invasive plants 

 Increased temps. > don’t keep diseases/insects in check 
 

 Drought > predisposes trees to insects disease 



Important to Address Stressors 
in an Integrated Way 

 There are excellent resources that address most of 
these stressors individually. 

 

 However, there is no framework to address them in 
an integrated way. 
 

 Help critical decision makers increase forest 
resiliency in a way that is specific  
to their forest and mindful of  
their time energy and resources 
 



Characteristics of Resilient Forests 



Formal Plans for the  
Future of the Property 

 Formal plans to pass the land on in order to 
maintain the  greatest amount of forest cover 
and the biggest parcel as possible. 



Minimal Forest Stress 

 Each landscape has a unique combination of 
stressors and exposure to them 



High Forest Complexity 



High Forest Complexity - Species 
Predicted Change in Suitable Tree Species Habitat 



High Forest Complexity - Structure 

 Elements of a forest ecosystem and their spatial 
distribution (e.g., big trees, little trees, deadwood, understory plants) 

 
 









Healthy Soil and Water 
 Soils with ample organic matter that is not 

compacted or eroding 
 Forested buffers around resource areas 



Protection for T&E  
and At-risk Species 

 This includes, providing refuge for species 
predicted to be less competitive (e.g., red spruce). 



Landscape Characteristics  
of Resilient Forests 

 Low conversion rates 
 Large continuous areas of connected forest 
 Diverse soil and growing conditions 



Goals of Forest Resiliency 
 Goal 1:  Keep forest as forest and connected 

 

 Goal 2:  Reduce stressors 
 

 Goal 3:  Reduce Vulnerability 
 

 Goal 4:  Provide Refuge 



 
Where does your forest fall on the 

gradient of forest resiliency? 
 

Which characteristics make it resilient? 
 

Which characteristics make it vulnerable 

Gradient of Forest Resiliency 



gr 



Continued 



 Step 1 gives you an understanding of the 
characteristics of your forest that make it 
resilient and those that make it vulnerable. 
 

 Monitor those characteristics that make it 
resilient. 

 

 Take action to reduce vulnerability and 
increase resiliency. 



Critical Roles to  
Increasing Forest Resiliency 

 Family forest owners dominate the landscape 
 Many communities own land & engage in land use 

planning 
 Increasing amounts of land owned by land trusts 
 Foresters work with all of them! 



Goal 3:  Reduce Vulnerability 

Silviculutre provides the opportunity  
to change forest structure and species composition.  



Variable Density Thinning 
Diversifying Species and Structure 

• Goal is to introduce heterogeneity to relatively homogenous stands    
   (i.e., much of our present landscape) 
 

Density of trees > 8” DBH  
in 290-year-old old-growth forest 20% skip (dark green) 

20% gaps (yellow) 
60% thinned (light green) 

Slide Credit: Tony D’Amato 



Variable Density Thinning 
Implementation 

 Tie cell treatments to existing features 
 Gaps in areas already containing natural gaps or 

advance regeneration 
 

 Skips over existing large snags/logs, unique patch of 
vegetation, or sensitive habitat 

 

Slide Credit: Tony D’Amato 



 

Age-class diversity 

Species/functional diversity 

Stand- and landscape-level 
asynchrony 

Slide Credit: Tony D’Amato 



Prioritizing Actions 

 Maintain forest as forest 
 

 Let resources, interests, and landowner goals 
guide actions 
 

 Even single actions add up across the landscape! 



 Forests are dynamic and constantly changing 
 Stressors continue to advance and evolve 
 Evaluate past stewardship actions to verify it 

was successful 
 Great opportunity to engage neighbors and 

citizen scientists! 



Framework for  
Increasing Forest Resiliency 



Conclusions 
 We must address our stressors in an integrated way 
 

 Forest resiliency is a gradient 
 

 Increasing a forest’s resiliency leaves ample room 
for unique landowner goals (e.g., wildlife, carbon) 
 



Thank You 

 To request copies: paulcat@umass.edu or 
download the PDF at  www.MassWoods.net  

 
 Funding for the publication was provided by  

the Renewable Resources Extension Act  
 
 
 

 Thank you to our partners for additional support 
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