
Climate Adapted Forest Management
Tools and Pilot Projects

Chris Zimmerman, Gregg Sargis and Brian Roat
The Nature Conservancy, NY



Forest Resilience

The ability of a forest to absorb 

disturbances and re-organize under 

change to maintain similar functioning and 

structure (Scheffer 2009). 

The capacity of a site to maintain diversity, 

productivity, and ecological function as the 

climate changes (Anderson et al. 2014).
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Road Map
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1. Forest Health and Resilience 
Outreach Tool

2. Applying Climate Adapted Forest 
Restoration on TNC’s Tug Hill Lands

• Climate adapted forest restoration 
planting 

• Diversifying forest structure 
through patch selection harvest 



Forest Health and Resilience Outreach Tool
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Three Components:
1. Guiding principles 
2. Forest Condition 

Scorecard
3. Strategy 

recommendations



Principles of Resilient Forest Management

• 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



Forest Health and Condition Scorecard
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1. Assess condition
2. Identify stressors and 

vulnerabilities 



The Forest Resilience Scorecard:
An entry point for landowners



Forest Regeneration
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Strategy Recommendations 
Taking Action to Improve Resilience

THE NATURE CONSERVANCY 9

Concerns Strategies



Applying Climate Adapted Forest Restoration on 
TNC’s Tug Hill Lands

TNC’s Tug Hill Ownership 
 In 2002, purchased 45,000 
acres.

 TNC retained 15,000 acres 
and transferred the rest to DEC 
with a conservation easement. 

 Current Ownership                
~ 17,000 acres.



Climate Adapted Forest Restoration Projects
1. Climate adapted planting
2. Patch selection harvest
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Climate Adapted Forest Restoration Planting 

• Acquired 415 parcel in 
2014 with ~ 300 acre 
high graded harvested 
area.  

• Planted 35,000 bareroot 
seedlings  across 50 
acres.  
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Tree species selected based on current and 
predicted distribution 

USFS Climate Change Tree Atlas 



Planted Tree Species with Range of Climate 
Vulnerability 



Pre-Planting Vegetation Management 

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



Climate Adaption Planting



Tree Survival – 2 Years Post Planting 
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Grouped Plant Species using Northern NY 
Vulnerability Assessment  
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PCM B1 GFDL A1FI Group

Larch small decrease small decrease Decrease 

White Spruce small decrease large decrease Decrease 

Eastern White Pine no change small decrease Decrease with high emissions  

Sugar Maple no change small decrease Decrease with high emissions

Red Pine no change large increase Increase with high emissions

Black Cherry no change small increase Increase with high emissions

White Oak small increase large increase Increase

Northern Red Oak small increase small increase Increase

Silver Maple small increase large increase Increase

Sweet Birch small increase small increase Increase



Tree Survival by Climate Change 
Vulnerability Groups 

THE NATURE CONSERVANCY 19

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

Losers Losers in high
emmissions

Winners high
emmissions

Winners

Alive Dead



Patch Selection Harvest in 2018 

Project Goals 
• Increase diversity of 

regeneration 
• Shift composition toward 

potential climate winners
• Established multiple age 

classes 
• Increase Coarse Woody 

Debris
• Increase snag density 
• Reduce interfering 

vegetation
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Forest Composition – Stand 32 and 57 
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Prescription and Harvest
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Assessing Early Regeneration Response
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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



Questions?
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