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• Practical information on 
climate adaptation and 
carbon management

• Adaptation resources

• Technical assistance
www.niacs.org



Outline

• What climate-related stresses do 
forests face over the next 50-100 
years?

• What local factors may influence 
change at my site?

• What tools can I use to address these 
changes? 



Forests are a key component 
of a “healthy” watershed

- Regulate streamflow
- Purify regional air quality

- Reduce erosion
- Maintain clean water supplies

- Sequester carbon

… and more!

Barten 2008, Center for Watershed Protection



Brenda Cataldo via bolton.govoffice.com 

Climate –
What you expect. 

Long term trends.

Weather –
What you get!

Day to day.

Climate Affects Everyone



Our climate is already changing
Historic Change in Average Annual Temperature from 1950-2019: 2-3 degrees F

Find more at WICCI (UW 
Nelson Institute Center 
for Climatic Research, 
WICCI 2020): 
wicci.wisc.edu/wisconsin
-climate-trends-and-
projections/

https://wicci.wisc.edu/wisconsin-climate-trends-and-projections/


Our climate is already changing

Find more at WICCI (UW 
Nelson Institute Center 
for Climatic Research, 
WICCI 2020): 
wicci.wisc.edu/wisconsin
-climate-trends-and-
projections/

Historic Change in Average Annual Precipitation from 1950-2019: 5-20% change

https://wicci.wisc.edu/wisconsin-climate-trends-and-projections/


It’s been “different” lately

Houghton, Michigan
Father’s day Flood, June 17, 2018

Weather.gov



Future climate: Temperature will increase

Maps: UW Nelson Institute Center for Climatic Research, WICCI: https://wicci.wisc.edu/wisconsin-climate-trends-and-projections/

Mid-Century 2051-2070

~7-8F

~4-5F

End of Century 2071-2090

~10-11F

~6-7F

https://wicci.wisc.edu/wisconsin-climate-trends-and-projections/


Key Climate Change Impacts …
1. Less cold / more heat
2. Longer growing season
3. More rain in winter/spring
4. Less snow
5. More extreme rainfall
6. More Flooding
7. Reduced Water quality
8. More drought stress
9. Species may shift
10. Cumulative stressors can affect habitat quality

Photos: Aaron Carlson



Why Should I Care?



What does it mean for our 
forests and trees? 

Hiawatha National ForestHuron-Mainstee National Forest



Ecosystem Composition will change

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.



Tree habitat is expected to shift 

US Forest Service – Tree Atlas tool. Visit: www.fs.fed.us/nrs/atlas

Current (present day, based on USFS FIA) 

Quaking Aspen habitat

Importance 
Value

Low

High

  

  

  

  

  

  

2070-2100 Low (less warming)

2070-2100 High (very warm)

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


Likely to Decrease
 Balsam fir
 Black ash
 Black spruce
 Northern white-cedar

 Paper birch
 Quaking aspen
 White Spruce
 Yellow birch

Mixed Results
 Bigtooth aspen
 Eastern hemlock
 Green ash
 Red maple

Potential “Winners”
 American basswood
 American elm
 Ironwood
 Black cherry
 Black & Bur oak

 American honrbeam
 Northern red & pin oak
 Silver maple
 Swamp oak
 White ash
 White oak

Future Tree Species Range Shifts: N. Wisconsin

Learn more at: www.forestadaptation.org/Northwoods_treehandouts

May decline
 Balsam poplar
 Eastern white pine
 Jack pine
 Sugar Maple
 Tamarack



Migration may not be easy for all species
• Less able to migrate if habitats are fragmented
• Some species are confined to particular habitats on the landscape

• hydrologic regimes, soil types, or other reasons

Changes in forests

Ex: Sugar maple (WI state tree)

• Limited to soils that are rich in nutrients like 
calcium. 

• May have less available suitable habitat than 
might be projected solely from temperature 
and precipitation patterns. 



Some are just more tolerant than others
Forest systems that are more tolerant of drought, flooding, or fire are 
expected to be better able to withstand climate-driven disturbances…
…. Up to a certain point

Dry-Mesic Woods. Image: Mywisconsinwoods.org

Changes in forests

Ex: Dry pine forests and woodlands
• Might benefit from drier conditions with more 

frequent fire 

• However, these systems might also convert to 
savannas or open grasslands if fire becomes too 
frequent or drought becomes too severe

Nowacki and Abrams, 2008, Gustafson and Sturtevant, 2013.



Diverse ecosystems = good!
• Greater resilience to extreme conditions
• Better recovery from disturbance
• Genetic diversity within a species: may hedge risks over time

Image: www.stateforesters.org/districts/wisconsin/

Changes in forests



Challenge: could make systems more 
susceptible to existing or new stressors

Chronic stress
Disturbances
 Invasive species
 Insect pests
Forest diseases

Janowiak, 2014. Image: Bartlett Tree Experts

Drought

Injury

Pests and 
Disease

Interactions make all the 
difference

Changes in forests



What can I do? 



Every landowner is different

?
Goal

Wildlife

Coastal protection

Carbon

Each decision is unique and will vary 
based upon:

People: Values, Culture, & 
Resources

Place: Location & Site Conditions

Purpose: Goals & Objectives

Practices: Equipment, Procedures, 
& Methods

Adaptating to climate change: There is no single answer



Adaptation in the wild
• Loss of urban forest canopy due to Emerald Ash Borer. 
• Increased frequency of drought and flooding.

Plant native species, understory and 
shrub layers to buffer climate extremes.
• Replace 11% canopy due to EAB
• Increase species diversity, adaptability, insect resistance
• Mulch and water mature trees
• Disfavor maladapted species (various maples)

Reforestation of site considering climate change

More info at: forestadaptation.org/riverside-reforestation

Riverside, IL



Adaptation in the wild
Too wet, Too dry - May inhibit plant establishment and persistence

• Flooding (earlier)
• Increased frequency, duration, and magnitude of storms (winter-spring)
• Reduced soil moisture and dry and droughty conditions may affect plant 

establishment.

Plant diverse species that can tolerate a 
broad range of moisture regimes 
(including inundation and drought)
• Seed broadly across gradients to allow plants to 

occupy species according to moisture and nutrient 
tolerances

Restoration of site considering climate change

More info at: forestadaptation.org/BohnFarms

WDNR
(WI Wetland 

Conservation Trust)



What can I do? Chart a path forward.

Take home messages:
1. Keep Forests as Forests
2. Reduce Stressors
3. Address Vulnerabilities

Use the Wisconsin “Woods Health” Scorecard to
• Asses the condition of your forest
• Take Action to improve forest resilience

Forestadaptation.org/climate-scorecard-Wisconsin



What can I do? Read more. 

Forestadaptation.org/northwoods



Click for case 
study info!

Adaptation Demonstrations

Forestadaptation.org/demos

What can I do? Learn from the community.



• Create custom adaptation plans using 
Adaptation Workbook

In-person - 1-2 day interactive workshop

Online – Free
• Distance learning course
• 8 weeks – 1 session/week
• Access to adaptation coaching

What can I do? Make a plan!

Upcoming 
Course:

Fall 2020!

Forestadaptation.org/training



Don’t take your forests for granted

What you can do:
• Diagnose site vulnerabilities.
• Prioritize critical areas in 

planning.
• Intentionally take actions to 

respond to climate change.
• Make a plan!

Contact me!
Danielle Shannon 
(dshannon@mtu.edu)

www.ForestAdaptation.org



Links from this presentation

• wicci.wisc.edu/wisconsin-climate-trends-and-projections/ 
• Forestadaptation.org/Northwoods_treehandouts
• Forestadaptation.org/climate-scorecard-Wisconsin
• Forestadaptation.org/northwoods
• Forestadaptation.org/demos
• Forestadaptation.org/training
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