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NE US forester’s concerns about global change

S
c
h

a
tt

m
a
n

 e
t 

a
l.
 (

in
 r

e
vi

e
w

)

N=338 (rural=131, urban=207)



Project Goals and Objectives

• Goal: Increase application of adaptation strategies that confer 

resilience to climate change and associated invasive pest and 

disease impacts. 

• Objectives: 

1) Evaluate outcomes and effectiveness of already implemented 

adaptation strategies

2) Co-produce, site-tailored best adaptation practices with 

resource managers for addressing climate change and 

invasive species impacts



Project Team
• Maria Janowiak, Danielle Shannon, USDA Forest Service Northern Research 

Station Northern Institute of Applied Climate Science

• Sam Myers, Ali Kosiba, Tripp Whiting, Peter Clark, Grace Smith, University 

of Vermont
• Amanda Mahaffey, Erika Rowland, Forest Stewards Guild

• Kevin Evans, Dartmouth College Woodlands
• Sean Ross, Lyme Timber

• Ethan Crumley, Vermont Forests, Parks and Recreation

• Jeremy Goetz, US Fish and Wildlife Service

• Chris Zimmerman, The Nature Conservancy-New York



Outcomes of Adaptation in Practice



Outcomes of Adaptation in Practice

30 Adaptation Demonstration Sites in 

northern hardwood, mixedwood, and spruce-

fir forests across the Northern Forest region

Forestadaptation.org

200+ adaptation demonstrations co-

developed by NIACS

forestadaptation.org


Measuring outcomes
• Forest structure, composition, and function

• Aboveground carbon

• Regeneration conditions, including growth 

and survival of planted trees

➢ Document approaches that confer 

greatest adaptation potential



• Spatial variability in harvest severity and adaptation pathways

Disturbance severity of harvest at 0.1 acre scale
Wikle et al. (in prep)

Functional outcomes of adaptive silviculture



Outcomes of Forest Adaptation Planting



Interest & applications of planting in Northern Forest

Survey of 

managers from 

demos (n=42)

Clark et al. (in prep)



Species being planted in ME, NH, NY, VT

Species Migration type

red oak*** Enrichment

white pine*** Enrichment

red spruce* Enrichment

black cherry Enrichment

bigtooth aspen Enrichment

sugar maple Enrichment

basswood Enrichment

white oak Range expansion

bitternut hickory Range expansion

black birch Range expansion

American chestnut Range expansion



Outcomes of Forest Adaptation Planting
Tug Hill Plateau, NY (Nature Conservancy)

Photo: C. Zimmerman

Tug Hill Adaptation Demonstration

Established in 2018-2020 at TNC Tug Hill Conservation Area

Patch selection with reserves across ~36 acres

Planted with 8,500 seedlings projected to gain habitat (red oak, white 

oak, white pine, sugar maple (southern)
Photo: P. Clark



Four-year survival and height growth

Outcomes of Forest Adaptation Planting
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Clark et al. (in prep)



Effectiveness of Forest Adaptation

Barker Plotkin et al. (2021)

Potential resilience of red spruce and sugar maple under different adaptive 

management strategies

•  Examining non-structural carbohydrates as proxy for resilience

Photos: T. Whiting



Co-producing best adaptation practices



Guide to best adaptation practices
• Development of Managers Guide to Adaptation

• Integration of adaptation demonstrations, discussions with 

managers, outcomes of experiments and demos (objective 1) 





• Finish synthesizing outcomes of adaptation demos and 

experiments and their effectiveness (completion summer 2024)

• Release final adaptation guide (March 2024 at NESAF)

• Please come to working session at 3 PM to provide feedback

Next steps



• Project partners: USDA Forest Service Northern Institute of 
Applied Climate Science, Vermont FPR, Green and White 
Mountain NFs, USFWS, Dartmouth College Woodlands, Forest 
Stewards Guild, NH Fish and Game, Vermont Land Trust, The 
Nature Conservancy, American Chestnut Foundation, Redstart 
Forestry, NH Forests and Lands, Lyme Timber Company, 
Vermont Fish and Wildlife
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