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Outline

• Brief background on resilience 
• How forest resilience thinking was 

applied on Tug Hill
• Development of landowner 

geared Forest Health Scorecard



Project Team

Project funded in part by the Wildlife Conservation Society Climate 
Adaptation Fund through the Doris Duke Charitable Foundation. 

Project Team
• Cornell Cooperative Extension Onondaga County – emphasis on 

outreach
• SUNY ESF – with emphasis on the monitoring
• USFS – Northern Institute Applied Climate Science  
• Cornell University – project design and outreach



What is resilience?
• The capacity of the woods to recover 

from disturbance or change and return 
to normal function and development 
following disturbance



Why does resilience matter?

D. Camern, NSDNR



Principles of resilient forest management. 

Applying principles of “good forestry” 
sustain a healthy, productive and 

resilient forest. 

• Keep forests as forests
 Larger, contiguous blocks of forest 

tend to be less impacted from 
stressors

 Consider long-term protection tools 
like legacy planning and conservation 
easements

• Reduce stressors
 Forests under pressure are more 

susceptible to pests and pathogens
 Nurture and encourage healthy, 

younger trees

• Address vulnerabilities
 Encourage a diversity of age, species, 

and structure



The Conservancy's history on “the Hill”

In 2002, purchased 45,000 acres.
TNC retained 15,000 acres and 

transferred the rest to DEC 
with a conservation 
easement. 

Currently, we hold about 17,000 
acres



Tug Hill not just a lot of snow

• Snow
• Easily over 200” a season 

(12.5ft)

• Not many people
• Less than 50 people per sq mile. 

• And lots of trees
• Third largest forested area in 

NY, 75% of the four county area.

• Today the region supports 
7,000 forest based jobs; 



Strive for the past, or 
plan(t) for the future? 

The Conservancy evaluated if we should 
focus on restoration, or 
adaptation/resilience for the 
future.  



Current Forest Condition (issues extend 
across northeast)

• Years of high grade logging (“cutting the best and 
leaving the rest”) have:
• Created young even aged forest stands with poor 

regeneration
• Altered stand complexity (vertical structure)
• Reduced tree species diversity
• Eliminated mature forest characteristics (snags, 

coarse woody debris)
• Generally have maximized short term gains for 

long-term losses. 



Current condition compounded by potentially altered 
weather patterns. 

Decreased snow pack:  
• Increasing deer pressure on regeneration
More frequent storms: 
• Lack of diversity in species reduces resilience
Vulnerable to pests and pathogens
• Already present beech bark disease; with emerald ash borer, hemlock wooly 

adelgid on the way. 
Compacted soils criss-cross the stands from years of harvesting.



Warming temperature and changing precipitation…

…means altering species ranges (sugar maple)



Northern Red Oak



2041-2070



2071-2100



Adaptation forestry actions

• Increase species diversity
• Planted some potential climate 

winners. 
• Shift towards multiple age classes 

• Created small gaps, favoring large 
trees to help them to grow faster

• Improve Regeneration
• Removed interfering vegetation

• Increase Coarse Woody Debris
• Removed and girdled large beech





In 2015 we purchased 
a “clean slate”

• Planted over 35,000 trees:
• Refugia Trees: 

• Maples
• Cherry

• Transitional:
• Oaks (Red/White)
• Hickory (Mockernut, 

bitternut)
• Hemlock Hedge:



Climate adaption planting





Pre-treatment type

No Tree Tube Tree Tube

Tree Species Thriving (%) Dead (%)
Thriving 

(%) Dead (%)
Black Cherry 76 0 86 4

Maple 66 11 86 6
Oak 69 7 71 6

White Pine 41 26 23 49
White Spruce 32 31 22 41
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Comparison of pre-treatment type on seedling vigor

Fecon Brush Cut H/S  & Foliar





Forest Vegetation Management - Method and Mode

Brush saw Hack-n-squirt
Basal bark

Pulverizing
Machine Head Mist blower

Method
Mechanism of Control

Mechanical Chemical
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Select a management option(s) that is compatible with owner 
objectives, efficient, effective, and minimizes negative impacts

Examples



Three Project Areas Treated (multiple stands)

1. Two stands with patch 
cuts (image)

2. “Matrix”
• Forest Vegetation 

Management (FVM) to: 
• Increase diversity
• Regulate size distribution
• Favor seedling 

development



• Patch cuts
• Stump treatment 

with glyphosate 
BEE REM

• 4 exclosures

• High-Grade
• Fecon areas
• Brush saw
• Herbicide

• TSI in matrix





Preparing your woods for more frequent 
disturbance.

Gregg Sargis:
The Nature Conservancy – New York

gsargis@tnc.org
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Forested Stands –



Overstocked Understory 

• Using current stand data and reference data of 
mature uneven-aged northern hardwood stand 
determined small size classes way over stocked. 
• Strategy to remove on average a couple hundred 

stems/ac in small size classes of beech and red maple.
• Using brush saw/basal treatment and hack/squirt.  







Timber Stand Improvement –





The Forest Resilience Scorecard:
An entry point for landowners



The Forest Resilience Scorecard:
An entry point for landowners

• Intended to guide the conversation of 
landowners with foresters or trained 
peer-to-peer volunteers

• Identifies potential risks and highlights 
management practices that may help a 
forest cope with changing conditions, 
increased pressures

• Intersects with assessment and planning 
for health and productivity of your 
woodlot

• Not intended to take the place of 
professional consultation or advice of a 
forester

Four categories essential to 
forest health and productivity:

• Forest Diversity and 
Composition

• Forest Structure
• Regeneration
• Site Level Risks



The Forest Resilience Scorecard:
An entry point for landowners



Forest Structure



Forest Structure - Strategies



Where can you download the score card?

https://www.forestadaptation.org/NY-checklist



Monitoring Long-term Trends

• Seedling survival; 
seedling height growth

• Forest condition
• Tree growth
• Structure
• Natural regen

• Cost/time/ROI
• Carbon projections



Thank you!
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