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Adaptation means taking action in preparation 
or in response to climate change.



Adaptation means taking action in preparation or in 
response to climate change (and still meeting your goals)



Adaptation actions are designed to intentionally address
climate change impacts and vulnerabilities in order to 

meet goals and objectives



Climate Change Adaptation

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.



Adaptation Resources
Where to get help?



wicci.wisc.edu



200+ 
Scientists & 
Practitioners 

60+
National and State 

Agencies, Organizations 
& Universities

14
WICCI Working 

Groups

The impacts of our warming 
climate on Wisconsin residents

WICCI 
Climate 
Assessment 
Report 

2021



Wisconsin Initiative on Climate Change Impacts
• Useful information!
• Forestry, Water 

Resources, Fisheries, 
Plants and Natural 
Communities, etc. 

• Links to climate maps, 
recorded presentations,  
vulnerability assessments, 
etc

www.wicci.wisc.edu/https://wicci.wisc.edu/



FORESTRY WORKING GROUP
wicci.wisc.edu/forestry-working-group/

Share information across the forestry 
community about climate change 
impacts, adaptation, and mitigation. 

Help foresters and land managers 
develop real-world actions to prepare for 
a changing climate.



Climate Change Response Framework

www.forestadaptation.org

http://www.nrs.fs.fed.us/niacs/


USED THROUGHOUT UPPER MIDWEST AND NORTHEAST



Adaptation Workshops

wwww.forestadaptation.org



Forest Adaptation Resources 

www.AdaptationWorkbook.org

Adaptation workbook …

1) Process to identify climate impacts and 
how they might impact your goals

and 

2) menu of adaptation strategies and 
approaches to select from

• Designed for a variety of landowners with diverse goals

• Does not make recommendations

• Online version! 

www.nrs.fs.fed.us/pubs/40543



Adaptation Menus

Forests
Urban Forests
Agriculture
Forested Watersheds
Tribal Perspectives
Forest Carbon Management
Recreation
Wetlands (non-forested)
Wildlife
Fire-adapted ecosystems

www.adaptationworkbook.org

• Great Lakes Coastal Ecosystems
• Grasslands*



Swanston and Janowiak 2012; 
f f d / b /40543

1. DEFINE
management 

objectives.

2. ASSESS
climate 

impacts.

3. EVALUATE
management 

objectives.

4. IDENTIFY
adaptation 

approaches. 

5. MONITOR
and evaluate 
effectiveness.

Adaptation Workbook

Menu

http://www.nrs.fs.fed.us/pubs/40543


Adaptation Menus

www.nrs.fs.fed.us/pubs/40543 and www.AdaptationWorkbook.org



Adaptation Menu: example

www.nrs.fs.fed.us/pubs/40543 and www.AdaptationWorkbook.org



Adaptation Menus: example

www.nrs.fs.fed.us/pubs/40543 and www.AdaptationWorkbook.org



Adaptation Menu: example

www.nrs.fs.fed.us/pubs/40543 and www.AdaptationWorkbook.org







Strategy 1: Sustain Fundamental Ecological Functions

Approaches:

– Reduce impacts to soils and nutrient 
cycling

– Maintain or restore hydrology
– Maintain or restore riparian areas
– Reduce competition for moisture, 

nutrients, light
– Restore or maintain fire in fire-

adapted ecosystems

Tactic: In spruce grouse habitat,
ID roads that can affect hydrology



Reduce Impacts of Biological Stressors

Approaches:
– Maintain ability to restore or resist 

pests and pathogens
– Prevent introduction and 

establishment of invasive species 
and remove existing 

– Manage herbivory to promote 
regeneration of desired species

Tactic: protect long-lived conifer 
seedlings with deer exclosures



Reduce risk and impacts of severe disturbances

Approaches:
– Alter forest structure and 

composition to reduce severity of 
wildfire, wind, and ice damage

– Establish fuel breaks to slow spread 
of fire

– Promptly revegetate sites after 
disturbance

Tactic: create fuel breaks along roads 
adjacent to KW habitat blocks



Maintain or Create Refugia

Approaches:
– Prioritize and maintain unique sites
– Prioritize and maintain sensitive or 

at-risk species, communities

Tactic: re-route roads or trails away 
from occupied habitat to reduce risk 
of introducing invasive species



Maintain and enhance species & structural diversity

Approaches:
– Promote diverse age class
– Maintain and restore diversity of 

native species
– Retain biological legacies
– Establish reserves to maintain 

ecosystem diversity

Tactic:  reserve conifer in transition 
zones between upland and lowlands



Increase ecosystem redundancy across the landscape

Approaches:
– Manage habitats over a range of 

sites and conditions
– Expand boundaries of reserves to 

increase diversity

Tactic: develop a network of reserves 
with adequate representation across 
ecological units



Promote landscape connectivity

Approaches:
– Reduce landscape fragmentation
– Maintain or create habitat corridors 

through restoration or reforestation

Tactic:  restore or enhance habitat 
features in riparian areas



Maintain and enhance genetic diversity

Approaches:
– Use seeds, germplasm, and other 

genetic material from across a 
greater geographic range

– Favor existing genotypes that are 
better adapted to future conditions

Tactic: retain some survivors of die-
back events rather than salvage all



Facilitate community adjustments 
thru species transitions

Approaches:
– Favor or restore native species 

that are expected to be 
adapted to future conditions

– Establish or encourage new 
mixes of native species

– Protect future-adapted 
seedlings and saplings

Tactic: release work around young oak, 
pine, and other drought-tolerant species



Realign ecosystems after disturbance

Approaches:
– Promptly revegetate sites
– Allow for areas of natural 

regeneration to test for future-
adapted species

Tactic: plant future-adapted species 



ADAPTATION DEMONSTRATIONS



Climate Change Field Guides 



Impacts by Forest Type

https://wicci.wisc.edu/forestry-working-group/



Tree Species Projections by Eco Section

https://forestadaptation.org/learn/resource-finder/tree-species-
projections-ecological-sections-southern-wisconsin



Climate Change projections for tree species 
for MN, WI, MI

Forestadaptation.org



Tree species projections for NW and UP
Forestadaptation.org



LESSONS FROM ADAPTATION EFFORTS

1) Many management actions are also good for forest 
adaptation to climate change

Look for win-wins and no-regrets.

2) There are a wide range of potential adaptation 
actions.

Even small steps are an important start.

3) We are all learning, and need to learn from each 
other.

Collaborate and communicate.
4) View all management through a climate change filter



Thank you!

http://www.nrs.fs.fed.us/niacs/






Adapt.

Adaptation = taking action to prepare 
forests for climate change. 

Adaptation activities can build on 
sustainable management, conservation, 
and restoration of forests

Parry et al. 2007, SCBD 2009, Groves et al. 2010



p    
Oak-Pine Management at Woodboro Lakes 
Wildlife Area, Oneida County

wicci.wisc.edu/forestry-working-group/



Mature aspen stands

Demonstration Projects

www.climateframework.org/node/218

http://www.climateframework.org/node/218
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Where are you working?

Step 1: DEFINE location, management goals 
and objectives, and time frames. 
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• What are your management 
goals and plans for this area?

Step 1: DEFINE location, management goals 
and objectives, and time frames. 
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5 Step 2: ASSESS site specific climate change 
impacts and vulnerabilities.

How might the area be uniquely 
affected by climatic change and 
subsequent impacts?



1 

2

34

5

How might broad impacts be 
different in the area of interest?

Step 2: ASSESS site specific climate change 
impacts and vulnerabilities

Broad-scale Impacts 
& Vulnerabilities

• Warmer temps, altered precip, 
drier summers

• Declines in many common 
northern species
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5
Step 3: EVALUATE management objectives and 
feasibility

What management challenges or 
opportunities might occur?  

 Can current management meet 
management goals?

 Do goals need to change?
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5 Step 4: IDENTIFY and adaptation approaches 
and tactics

What actions can be taken to 
enhance the ability of the area 
to cope with change and meet 
management goals?
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Adaptation 
Approach Tactic Consider: Recommend

Tactics?

•Favor or 
restore native 
species that 
are expected 
to be better 
adapted to 
future 
conditions.

•Thin  roadside 
aspen

•Plant white pine 
and red oak (to 
become minor 
component)

•Favor future-
adapted species 
on site

•Benefits
•Drawbacks
•Barriers
•Practicality

Yes

Yes

Step 4: IDENTIFY and adaptation approaches 
and tactics



Adaptation Options

Reduce impacts/ 
Maintain current 

system

Promote 
change, reduce 

future risk

Resistance TransitionResilience
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