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Climate

Carbon

NIACS is a collaborative partnership 
of Federal, research, conservation, higher education, and tribal organizations 

led and supported in part by the USDA Forest Service.

The Northern Institute of Applied Climate Science (NIACS) 
develops synthesis products, fosters communication, 
pursues science, and provides technical assistance in 
climate change adaptation and carbon management.

Northern Institute of Applied Climate Science



USDA Northern Forests Climate Hub 

Established in 2014 to: 

§ Develop and deliver science-
based, region-specific information 
and technologies to agricultural 
and natural resource managers 
that enable climate-informed 
decision-making, and to 

§ Provide assistance to implement 
those decisions 

www.climatehubs.usda.gov/hubs/northern-forests

http://www.climatehubs.usda.gov/hubs/northern-forests


Tour de Adaptation Menus

What is a 
menu?

How are they built?

Why are they 
important?

Show me some 
examples

www.forestadaptation.org/strategies

Origins of Menus 



Adaptation - the adjustment of systems in response to 
climate change. 

Ecosystem-based adaptation activities build on 
sustainable management, conservation, and restoration.
• What do you value?
• How much risk are you willing to tolerate?
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What actions can be 
taken to

enhance the ability of 
a system to cope with 

change 
and

meet goals and 
objectives?

Photo: https://www.fs.usda.gov/midewin

https://www.fs.usda.gov/midewin


TRANSITION

▪ Intentionally facilitate 
change

▪ Enable ecosystem to 
respond to changing 
and new conditions

RESILIENCE

▪ Accommodate some degree 
of change

▪ Return to prior reference 
condition following 
disturbance

RESISTANCE

▪ Improve defenses of forest 
against change and 
disturbance

▪ Maintain relatively 
unchanged conditions

Managing Risk

Reduce impacts/maintain current conditions Forward-looking/promote change

Millar et al. 2007, Swanston et al. 2016, Nagel et al. 2017



Millar et al. 2007, Swanston et al. 2016, Nagel et al. 2017 

Adaptation Concepts
RESISTANCE RESILIENCE TRANSITION

Schuurman et al. 2020

Resist Accept

Direct

Persistence Change

All of these are meant to help you communicate what you’re trying to do 
and be explicit about intent.



Intentionality

• Explicitly consider and address 
climate change 

• Sure we might get lucky… 

• Intentionally assessing risk and 
vulnerabilities makes our plans 
more robust!



Adaptation Planning 

What should I 
do here?



Adaptation Planning 

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

“It depends”

…ecosystem, objectives, climate pressure, risk tolerance, 
capacity…



Adaptation Workbook & Adaptation Resources
§ Flexible 5-step workbook designed for a variety of 

landowners with diverse goals

§ Works at project level

§ Centers around manager’s expertise, and judgement

§ Creates clear rationale for actions by connecting them to 
broader adaptation ideas

§ Does not make recommendations

§ Includes: 
• Adaptation workbook
• Adaptation strategies for different resource areas 

(menus)

Download at: www.fs.usda.gov/research/treesearch/52760 or use online at  www.AdaptationWorkbook.org

http://www.fs.usda.gov/research/treesearch/52760
http://www.adaptationworkbook.org/


Adaptation Workbook
1. DEFINE 
location and 
management 

objectives.

2. ASSESS 
climate impacts 

and vulnerabilities.

3. EVALUATE 
management 

objectives.

4. IDENTIFY  
and implement 

adaptation tactics. 

5. MONITOR 
and evaluate 
effectiveness.

Vulnerability 
assessments, scientific 

literature, TEK, etc.

Adaptation 
Strategies and 

Approaches

Download at: www.fs.usda.gov/research/treesearch/52760 or use online at www.AdaptationWorkbook.org

MENUS! 

http://www.fs.usda.gov/research/treesearch/52760
http://www.adaptationworkbook.org/


Adaptation Workbook = Climate Change Filter

Use the Adaptation Workbook to ensure ALL of your goals and objectives are robust to 
climate change impacts.
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www.nrs.fs.fed.us/pubs/40543 and www.AdaptationWorkbook.org

A “menu” of possible 
actions that allows you 

to decide what is 
most relevant for a 

particular location and 
set of conditions.

Adaptation menus available at: www.forestadaptation.org/strategies

Adaptation Menus of Strategies and Approaches

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION



Adaptation Menus of Strategies and Approaches

Published: 
2012: Forestry
2016: Urban Forestry
2016: Agriculture
2019: Forested Watersheds
2019: Recreation
2019: Non-Forested Wetlands
2019: Inland Glacial Lake Fisheries
2019: Tribal Perspectives
2020: Forest Carbon Management
2022: Fire-Adapted Ecosystems
2022: Wildlife Management 
2022: Great Lakes Coastal Ecosystems 

In Preparation: 
• Grasslands
• Ocean Coastal Ecosystems
• Arid Grassland Ecosystems

Adaptation menus available at: www.forestadaptation.org/strategies



The National Compendium for Climate Change 
Adaptation Actions provides a searchable database of 
adaptation strategies for different geographic regions 
and resource areas.
www.fs.usda.gov/ccrc

Adaptation Menus of Strategies and Approaches
The Adaptation Workbook contains browseable lists of 
NIACS adaptation menus, as well as a tool for adaptation 
planning.
www.adaptationworkbook.org/strategies

http://www.fs.usda.gov/ccrc
http://www.adaptationworkbook.org/strategies
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Adaptation Menu: Benefits

Address challenges in implementing 
adaptation:

1. Connecting broad ideas to specific 
actions

2. Making actions intentional

3. Communicating your ideas

4. Boosting creativity

www.AdaptationWorkbook.org/strategies



Options:
• Foundational adaptation concepts:
• Resistance, Resilience, Transition

Strategies:
• Broad adaptation responses that consider:

• Regional ecological conditions
• Overarching management goals

Approaches:
• More detailed responses that consider:

• Site-level conditions
• Site-level management objectives

Tactics: 
• Prescriptive actions designed for:

• Specific site conditions
• Specific management objectives

1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Resistance (persistence) 

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Strategy 1: Sustain fundamental 
functions in grasslands

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Approach 1.4: Maintain or 
restore hydrology

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Maintain suitable litter cover to 
sustain soil moisture in drier 
grasslands.

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Convert agricultural land that is 
declining in productivity or 
frequently flooded to natural 
grassland cover. 

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Approach 7.4: Convert non-
grassland systems to grasslands if 
the climate can no longer 
support the current land cover 
(forest, savanna, marginal ag) 

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Strategy 7: Facilitate species or 
community transitions to align 
with expected climate conditions

http://www.adaptationworkbook.org/niacs-strategies


1. Translating broad concepts to specific actions

www.adaptationworkbook.org/niacs-strategies

OPTION
STRATEGIES

APPROACHES

TACTICS

ACTION

Example: 
Direct/Transition (change) 

http://www.adaptationworkbook.org/niacs-strategies


My goal is to ….
(Options and 
Strategies)

So I will ….
(Approaches
and Tactics)

forestadaptation.org/strategies

2. Making Actions Intentional



Adaptation
Menus

Management Goals & 
Objectives

Climate Change 
Impacts

Intent of Adaptation 
(Option)

Make Idea Specific
(Strategy, Approach)

Action to Implement
(Tactic)

Challenges &  
Opportunities

Why it’s important:
Helps connect the dots from broad 

concepts to specific actions for 
implementation.

Workbook + Menu



Adaptation
Menus

Management Goals & 
Objectives

Climate Change 
Impacts

Intent of Adaptation 
(Option)

Make Idea Specific
(Strategy, Approach)

Action to Implement
(Tactic)

Challenges &  
Opportunities

Why it’s important:
Helps connect the dots from broad 

concepts to specific actions for 
implementation.

Workbook + Menu

Monitoring



3. Communicating Your Ideas

forestadaptation.org/demos

Real-world examples of 
climate-informed forest 
management.

Over 500 projects 
have used the 
Adaptation Workbook 
to consider climate 
change and identify 
adaptation actions.



4. Boosting Creativity

forestadaptation.org/strategies
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How are Menus Created?

Recipe:
• A need from the community
• Partners
• Literature review
• Vetting in real-world situations
• Peer-review
• Publication

forestadaptation.org/strategies



Grassland Adaptation Menu
Core team:
• NIACS (Stephen Handler) 
• USFS (Leslie Brandt) 
• USGS (Christine Ribic) 
• University of Wisconsin-Madison (Ben Zuckerberg, 

Scott Nelson) 

Audience includes conservation planners, 
specialists, and technical service providers. 

Key Climate Impacts:
•Increasing seasonal, annual, min and 

max temperatures
•Changing precipitation patterns
•Increasing drought frequency 
•Lengthening of frost-free season 
•Encroachment of new species
•Increases in wildfire risk 
•Loss of wetland habitats
•Species shifts from C3 to C4 grassland 

communities
•Phenological shifts 

https://climatechange.lta.org/impacts-to-grasslands/

https://climatechange.lta.org/impacts-to-grasslands/


Grassland Adaptation Menu 
§ Strategy 1: Sustain fundamental functions in 

grasslands
§ Strategy 2: Reduce the impact of physical and 

biological stressors on grassland communities
§ Strategy 3: Enhance plant genetic, species, and 

functional diversity and structural 
heterogeneity

§ Strategy 4: Restore or maintain the extent of 
grasslands across the landscape

§ Strategy 5: Provide for landscape-scale 
grassland resilience under future climate 
scenarios 

§ Strategy 6: Adjust management actions to 
account for changing conditions

§ Strategy 7: Facilitate species or community 
transitions to align with expected climate 
conditions

§ Strategy 8: Engage human communities in 
grassland conservation and adaptation
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Management Objectives: 
§ Ensure the continued diversity of ecological communities in 

the Sandhills by sustaining the range and distribution of 
habitats needed by all species 

§ Prevent the spread of invasive plants to uninvaded sites and 
reduce the dominance/impact of those species where they 
have become established 

§ Ensure that land management in the Nebraska Sandhills 
sustains the health and productivity of both human and 
ecological communities that rely on the landscape

Grassland Menu Project Example: Nebraska Sandhills

https://www.nature.org/en-us/about-us/where-we-work/united-
states/nebraska/stories-in-nebraska/nebraska-climate-change/

Climate Challenges:
§ Increased woody plant invasion
§ Drier, hotter summers and wetter springs and falls 

may limit windows for prescribed fire
§ High water in the early part of the growing season 

makes it difficult to access or manage wet areas for 
invasive species control 

§ Areas frequently covered in standing water provide 
no livestock production value to ranchers, making it 
less likely ranchers will actively focus on invasive 
species management there 

§ Warmer and wetter springs (and falls) will favor cool 
season species like reed canarygrass and creeping 
foxtail 

https://www.nature.org/en-us/about-us/where-we-work/united-states/nebraska/stories-in-nebraska/nebraska-climate-change/
https://www.nature.org/en-us/about-us/where-we-work/united-states/nebraska/stories-in-nebraska/nebraska-climate-change/


Strategy 6: Adjust management actions to 
account for changing conditions
§ Approach 6.2: Adjust the timing, frequency, 

or intensity of grazing to align with current 
and projected climate conditions

§ Tactic: Consider options for adapting grazing 
strategies to account for a changing plant 
community/forage base and to help suppress 
the dominance of invasive cool-season 
grasses in uplands. Graze cattails to decrease 
dominance while avoiding key areas for 
wildlife habitat (open water for waterfowl; 
shoreline shallow water for shorebirds, 
dabbling ducks) 

Nebraska Sandhills – Adaptation Strategies

https://ianr.unl.edu/growing/majestic-resource-preserving-nebraska-sandhills

https://ianr.unl.edu/growing/majestic-resource-preserving-nebraska-sandhills


Strategy 8: Engage human communities in 
grassland conservation and adaptation 
§ Approach 8.4. Develop economic 

incentives for grassland adaptation and 
conservation on private lands

§ Tactic: Look for other ways to generate 
income from lakes and wetlands that take 
advantage of the higher water levels (e.g., 
leases to water hunting outfitters?) and 
help incentivize/pay for invasive species 
management

Nebraska Sandhills – Adaptation Strategies

https://ncta.unl.edu/news-releases/sandhills-ranch-becomes-outdoor-classroom

https://ncta.unl.edu/news-releases/sandhills-ranch-becomes-outdoor-classroom


Same actions– climate 
change just makes 

them that much more 
important

Small “tweaks” that 
improve effectiveness

New & different actions 
to consider, even some 
that may seem wild & 

crazy

Adaptation Actions Can Be…

Adaptation actions may not look that different from 
current management actions, especially in the near term.



Climate Adaptation Strategies and Approaches
More Information

forestadaptation.org/strategies



ACTIVITY!
▪ Find your way to menti.com

▪ Access on your computer or use your phone!

https://www.menti.com/alqyfucuwamj

https://www.menti.com/alqyfucuwamj


Discussion - Which adaptation strategies from the 
menu do you already utilize in your management?



Discussion - Are there missing topics in the menu?



How can FWS 
utilize the 

grassland menu 
in planning and 

implementation?

Photo: Central Grasslands Roadmap



Questions?
Thank you!

Courtney.Peterson@colostate.edu
Stephen.Handler@usda.gov
www.forestadaptation.org

mailto:Courtney.Peterson@colostate.edu
mailto:Stephen.Handler@usda.gov
http://www.forestadaptation.org/

