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Northern Institute of Applied Climate Science

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.

Climate

Carbon

Multi-institutional collaborative chartered by USDA Forest Service, 
universities, and non-profit and tribal conservation organizations



Living Guide Principles

• Recognize context
• Use best available science and knowledge
• Network and learn together 



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: What are they?

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



Published: 
• Forestry
• Urban Forestry
• Forested Watersheds
• Tribal Perspectives
• Agriculture
• Forest Carbon Management
• Recreation
• Non-Forested Wetlands
• Inland Glacial Lake Fisheries
• Wildlife Management 
• Fire-Adapted Ecosystems

In Preparation: 
• Grasslands
• Great Lakes Coastal 

Ecosystems (in review)
• Ocean Coastal Ecosystems

Adaptation Menus

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



Example: Wildlife Adaptation Menu

forestadaptation.org/wildlife

1) Maintain and enhance genetic diversity 
2) Establish and maintain connectivity between populations
3) Facilitate shifts in the geographic range of the species in anticipation of future conditions 
4) Manage interspecific and biotic interactions
5) Maintain a sustainable population size by managing reproduction, survival, and dispersal
6) Adjust harvest regulations to manipulate populations
7) Plan for and reduce human disturbance and human-wildlife conflict
8) Restore and maintain sources of food, water, and cover as components of habitat
9) Adjust management of food, water, and cover to align with expected future conditions 
10) Establish and enhance protected areas or habitat reserves
11) Promote wildlife habitat conservation on lands outside of protected areas 
12) Intentionally chose to take no action
13) Engage human communities in wildlife conservation

Strategies in the menu: 
Po

pu
la

tio
ns

H
ab

ita
t

Xt
ra



forestadaptation.org/wildlife

Example Approaches and Tactics
3. Facilitate shifts in the geographic range of the species in anticipation of future conditions

3.1. Establish corridors and minimize barriers to movement to new suitable habitats 
Tactic: Create highway crossing structures that span barriers to northward movement.
Tactic: Connect mature northern or boreal forest habitats that are oriented north-south across the landscape to facilitate northward 
migration of northern flying squirrels. 

3.2. Prepare suitable habitat in anticipation of future introduction, reintroduction, or natural range shift of a species
Tactic: Provide technical assistance to enable private landowners to create grassland
habitat for quail and other grassland birds. 
Tactic: Identify and improve anticipated future stopover or wintering habitat for migratory birds. 

3.3. Move and release individuals into a population where conditions are now suitable and expected to improve
Tactic: Release wild turkeys from mid-Atlantic states into New England.
Tactic: Move eastern tiger salamanders from populations in south-central Minnesota to
populations in north-central Minnesota, where conditions may be more suitable as
the prairie-forest border shifts to the northeast. 

Example: Wildlife Adaptation Menu



Climate Adaptation Workbook and 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)

Swanston et al. 2016 
(2nd edition)

Download at: www.nrs.fs.fed.us/pubs/40543 or use online at  www.AdaptationWorkbook.org

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


1. DEFINE 
location, 

objectives, and 
time frames. 

2. ASSESS climate 
change impacts 

and 
vulnerabilities.

3. EVALUATE 
management 

objectives.

4. IDENTIFY and 
implement 
adaptation 

actions. 

5. MONITOR and 
evaluate 

effectiveness.

Menu of 
Adaptation 
Strategies & 
Approaches

Adaptation Workbook

Download at: www.nrs.fs.fed.us/pubs/40543 or use online at  www.AdaptationWorkbook.org

Swanston et al. 2016 
(2nd edition)

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


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

Adaptation Menu Development

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

• Lit review and synthesis
• Binning, organization
• Testing with managers
• Publication

Recommendation Count
Establish and enhance protected areas 596
Maintain or create optimal cover 298
Promote a ‘wildlife-friendly’ landscape matrix 276
Facilitate shifts in the geographic range of the species 124
Reduce existing threats 119
Prevent or limit human alteration of habitat 115
Maintain or restore water resources 107
Maintain metapopulation processes 106
Maintain a viable, socially acceptable population size 93
Sustain positive and reduce negative 
interspecific/biotic interactions 93
Other 72
Maintain or mimic disturbance regimes 66
Enhance genetic diversity 45
Prevent or limit human disturbance 41
Maintain or create adequate food sources 35
Take no action/laissez faire 30
Maintain or enhance reproduction 26
Prevent or control wildlife disease 26
Plan for and reduce human-wildlife conflict 24
Maintain or enhance survival 14
Total 2306



Traditional Ecological Knowledge 

• An adaptation planning tool that 
integrates Indigenous knowledge, 
culture, science and perspectives with 
western science and perspectives

• Helps facilitate culturally appropriate 
climate adaptation between Tribes and 
non-Tribal partners

• Created by a diverse team! 

Adaptation menu available at: www.forestadaptation.org/tribal-climate-adaptation-menu

Best available science and information



Real World Adaptation Projects

▪ Adaptation Demonstrations 
– 500+ examples of climate-
informed management via 
the Climate Change 
Response Framework 
(www.forestadaptation.org)

http://www.forestadaptation.org/


Thank you!



New FS technical report (GTR-NRS-203) contains an Urban 
Forest Climate and Health Adaptation Menu highlighting urban 
forestry actions for climate adaptation, carbon, and human 
health benefits.

Updates 2016 menu with additional information on human 
health and carbon mitigation!

Urban & Community Forestry Resources

Links available at: www.forestadaptation.org/climate-health

Climate & Health Action Guide on the 
Vibrant Cities Lab provides a quick 
overview of the Adaptation Workbook 
process, adaptation menu, and more.



Most managers aren’t looking for rules or prescriptions…

More useful: Tools that support flexibility and decision-making, and connect 
climate adaptation concepts to a discipline of natural resource mgmt. 

Image: USFS Image: USFS Image: Keweenaw Community 
Foundation

Wildlife habitat management Forestry Recreation 

Folks manage ecosystems from a variety of perspectives, such 
as…

“Adaptation Planning”



Vulnerability Assessment Regions:

Chicago
Detroit

Washington, D.C.

New York City

Boston

Synthesize Climate Change Impacts
Urban Adaptation Areas:

www.forestadaptation.org/urban www.forestadaptation.org/vulnerability-assessment

http://www.forestadaptation.org/vulnerability-assessment
http://www.forestadaptation.org/vulnerability-assessment


Resources for Professionals & Landowners

www.forestadaptation.org



Tribal Engagement
• 5 in-person workshops (35 projects)
• Incorporated into National Forest NEPA project 

planning (IDT meetings)

• Working with Tribal Nations and R9 National 
Forests to advance Tribal Forest Protection Act 
projects

• Manoomin project (NOAA Funding)

• 2019 Climate Adaptation Leadership Award 
Winner

• 2022 Minnesota Climate Adaptation Award 
Winner

Cloquet Forestry 
Center

January 2019


