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Presentation Notes
Good morning! I’m thrilled to be here and have been asked to provide a big-picture overview of how climate change is affecting forests and what options are available to adapt.

mailto:maria.janowiak@usda.gov
http://www.forestadaptation.org/


Effects on Forests
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Of course, it’s hard to summarize the vast amount of information that’s out there on the topic– new information comes available everyday, and Jen highlighted several new reports. 



Effects on Forests
SHIFTING SEASONS | SHIFTING SPECIES | SHIFTING STRESSORS
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But, when forced to, I would summarize climate change effects on forest ecosystems across three big ideas:Shifting seasons,Shifting species, and Shifting stressors. It seems that most climate impacts fall into at least one of these themes, so let’s explore each briefly. 
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THE GOOD: 
Longer growing 

seasons.
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First: shifting seasons. We’re already seeing the signs of an altered climate. Almost every person I talk to who spends significant amounts of time in the woods can point to a change that they have observed. Some of these changes could be beneficial for forests. For example, warmer weather creates a longer growing season for our northern forests. 
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THE GOOD: 
Longer growing 

seasons.

THE BAD: 
Shorter, warmer 

winters.
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But seasonal changes can also cause problems. Foresters, loggers, and others who work in the woods are reporting that warmer and more variable winter conditions limit their work. Recently released studies point to shorter winter seasons reducing the winter skiing season and altering important belowground processes.
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SHIFTING SEASONS | SHIFTING SPECIES | SHIFTING STRESSORS

THE GOOD: 
Longer growing 

seasons.

THE BAD: 
Shorter, warmer 

winters.

THE UGLY: 
More extreme 

events.

NY DEC
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And more extreme events just create lots of trouble. We’ve seen tremendous increases in many types of extreme weather.
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As the seasons shift, forest species will also shift in response to those chances. I’ll focus on tree species, but of course fish and wildlife will also be affected. 
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SHIFTING SEASONS | SHIFTING SPECIES | SHIFTING STRESSORS

Many northern/boreal species are 
projected to decline in the region–
contract to more northerly and 
higher-elevation locations

Many species common farther south 
are expected to see increased and 
new habitat within the region.
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The forests that many of us work in are dominated by northern species adapted to the cold climate of this region, and these species are expected to be at greatest risk into the future. Many of these species provide critical ecosystem functions– if they decline, it’s unclear what species may replace them.
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Likely to decline
 Balsam fir
 Black, red, & white spruce
 Northern white-cedar
 Eastern hemlock

 Black ash
 Paper birch
 Quaking aspen
 Tamarack

Mixed model results
 American beech
 Sugar & red maple
 Yellow birch
 White pine

Potential “winners”
 American elm
 American basswood
 Black cherry
 Eastern hophornbeam
 Gray birch
 Northern red oak
 Serviceberry
 Silver maple
 Sweet birch
 White oak

New habitat (esp. south)
 Black hickory
 Chinkapin oak
 Common persimmon
 Hackberry
 Loblolly pine
 Osage-orange
 Shortleaf pine
 Southern red oak
 Sweetgum
 Virginia pine

www.forestadaptation.org/ne-species
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In the vulnerability assessment we conducted for New England and northern New York, we used three forest impact models to understand how different tree species may change into the future. The results vary based on where you are located in the region, but the general trend is for our northern conifers and aspen-birch to be at greatest risk.The results are less clear for some other important species, but the general trend is that the more the climate warms and changes, the more vulnerable tree species like sugar maple and white pine will be. Other species may have increased habitat in the future, but it remains unclear whether and how much these species will be able to expand.

http://www.forestadaptation/org/ne-species
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SHIFTING SEASONS | SHIFTING SPECIES | SHIFTING STRESSORS

Location, Location, Location
Research and assessments describe broad trends but local 

conditions and management make the difference. 
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More than anything, as you can all appreciate, it’s important to recognize that individual species will respond differently based on where they are in the landscape and the local conditions at a particular site. Local expertise is key for anticipating species response.
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Lastly, climate change shifts ecosystem stressors in myriad ways.



Climate change is a 
“threat multiplier”
 Chronic stress
 Disturbances
 Insect pests
 Forest diseases
 Invasive species

Interactions make all 
the difference.

Effects on Forests
SHIFTING SEASONS | SHIFTING SPECIES | SHIFTING STRESSORS

Drought

Injury

Pests and 
Disease

Image: Bartlett Tree Experts
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Years ago, the Department of Defense characterized climate change as a “threat multiplier” for national and international security. This term is equally applicable when we think about ecosystems. Forests are already facing many threats, independent of and influenced by climate change. Stressors and the interactions among them make all the difference.



Responding to Change
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So what are our options?



Responding to Change
Adaptation is the adjustment of systems 

in response to climate change. 

Adaptation actions are designed to specifically 
address climate change impacts and vulnerabilities 

in order to meet goals and objectives
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So what are our options?There is growing interest among forest and natural resource professionals in working to enable ecosystems to adapt to changing conditions.



RESISTANCE RESILIENCE TRANSITION

 Improve defenses of 
forest against change 
and disturbance
 Maintain relatively 

unchanged conditions

 Accommodate some 
degree of change
 Return to prior reference 

condition following 
disturbance

 Intentionally facilitate 
change
 Enable ecosystem to 

respond to changing 
and new conditions

Millar et al. 2007

A Spectrum of Adaptation Options

Millar et al. 2007, Swanston et al. 2016, Nagel et al. 2017
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And because climate change will affect each place differently, they have to consider what risks climate change brings to their lands and their management objectives. There is a range of options available, and managers have to consider which makes the most sense for a particular place.Where– and when– should we resist the effects of climate change and invest in protecting high-value ecosystems from alterations?Where do we work with ecosystems to enhance their resilience so that they can withstand changes without becoming fundamentally altered?And where and under what circumstances do we recognize that change is inevitable and work to facilitate transitions that align systems to future conditions?



More than 50 projects in New England

Millar et al. 2007

Real-World Adaptation Projects

www.forestadaptation.org/demos
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Many of you are familiar with our work to help natural resource professionals integrate climate change into their work (and if you’re not, I’m happy to talk more with you). We have worked with hundreds of managers across the region to consider how their lands are vulnerable to climate change and assist them in identifying actions for adaptation.As we’ve accumulated more and more real-world examples of climate change, we are able to look across the wide variety of actions that people are taking. Every project is unique to match that particular situation. But we can also start to look across all these projects and see what trends emerge.



RESISTANCE RESILIENCE TRANSITION

Millar et al. 2007

Adaptation Options in Projects

Preliminary data via T. Ontl

21%

32%

46%

43%

33%

25%
Northern New England:

Southern New England:
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A few quick observations.One is that across the region, we see that resilience actions are the most common. This makes a lot of sense when you look at what people are doing-- People are talking a lot about Increasing the diversity of forests to provide more options into the future and Working to reduce stressors and improve forest health to help forests withstand unknown future impacts. But we also see hints of regional differences, where land managers in southern New England in particular are starting to question what the future looks like. It seems that the more stressors we are seeing– whether it be from human land use, drought, storms, invasives, pests, or deer– the more people are beginning to wonder what the forest could and should look like in the future. 



Learning by Doing

Image: USGCRP/Kareiva et al. 2010

Every action 
becomes an 

experiment in an 
era of change, 
increasing the 

need to record and 
evaluate our 

actions. 
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As we design new approaches to responding to climate change, monitoring becomes absolutely critical. In an era of non-stationarity, we can’t assume what has worked in he past will work in the future. Every management action has the potential to become an experiment, and there’s increasing need to record and evaluate our actions.
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Image: USGCRP/Kareiva et al. 2010

Every action becomes an experiment in an 
era of change, increasing the need to 

record and evaluate our actions. 
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As we design new approaches to responding to climate change, monitoring becomes absolutely critical. In an era of non-stationarity, we can’t assume what has worked in he past will work in the future. Every management action has the potential to become an experiment, and there’s increasing need to record and evaluate our actions.



Thank you!
Maria Janowiak
maria.Janowiak@usda.gov 



Summary
Forests are changing.
 Shifting seasons, species, and stressors

Match adaptation actions to the need.
 Resistance, resilience, and transition
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And because climate change will affect each place differently, they have to consider what risks climate change brings to their lands and their management objectives. There is a range of options available, and managers have to consider which makes the most sense for a particular place.Where– and when– should we resist the effects of climate change and invest in protecting high-value ecosystems from alterations?Where do we work with ecosystems to enhance their resilience so that they can withstand changes without becoming fundamentally altered?And where and under what circumstances do we recognize that change is inevitable and work to facilitate transitions that align systems to future conditions?



Vulnerability Assessment

www.forestadaptation.org/vulnerability-assessment

 Synthesize existing assessments and scientific literature

 Incorporate new results from forest impact models

 Draw on local expertise of scientists and land managers

 Describe state-of-knowledge for anticipated changes  
in climate and response of forest ecosystems

NEW
Mid-Atlantic 

Report!!
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PROB DELETEFor the first part of my presentation, I’ll be drawing largely from the vulnerability assessments that our team from NIACS has prepared, as well as from the research that many of you are doing. 



Millar et al. 2007

The Process of Adaptation

Swanston et al. 2016

1
• DEFINE project area and management goals.

2
• ASSESS climate impacts and vulnerabilities.

3
• EVALUATE challenges and opportunities.

4
• IDENTIFY adaptation actions for implementation.

5
• MONITOR whether actions were effective.



Millar et al. 2007

Adaptation Actions in Projects

Preliminary data via T. Ontl

1. Sustain fundamental ecological functions.
2. Reduce existing biological stressors. 
3. Reduce impacts of severe disturbances. 
4. Maintain or create refugia. 
5. Enhance species and structural diversity. 
6. Promote ecosystem redundancy. 
7. Increase landscape connectivity. 
8. Enhance genetic diversity. 
9. Facilitate species transitions. 
10. Realign after disturbance. 



If you want a single “answer” for how to 
respond to climate change, it’s 

“It depends”

It depends on where you are working 
and what you’re trying to achieve.
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