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NIACS is a collaborative, multi-institutional partnership led by the 
USDA Forest Service and comprised of federal, forest sector, 

conservation, higher education, and tribal organizations.

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 Change Adaptation Forest Carbon Management

Northern Institute of Applied Climate Science



Manage for a range of plausible futures:

Least 
Projected 

Change

Most 
Projected 

Change

Insensitive model
Low emissions (SSP2-4.5)

Sensitive model
High emissions (SSP3-7.0)

Certainty is a myth. 
Embrace uncertainty 

and manage risk.

What is your risk 
tolerance?

https://www.amazon.com/Hasbro-Gaming-Risk-Game-Domination/dp/B004MRZGC4 IPCC 2021, AR6

Uncertainty and Climate Scenarios
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Adaptation Mitigation

Greenhouse Gases

Climate Change

Impacts

Actions that reduce 
greenhouse gas emissions 
and enhance carbon sinks.

Actions to reduce the 
vulnerability of systems to 
climate change effects. 

How can we respond to climate change?



Climate mitigation potential of 21 Natural Climate Solutions in the U.S.

Joseph E. Fargione et al. Sci Adv 2018;4:eaat1869

Copyright © 2018 The Authors,  some rights reserved; exclusive licensee American Association for the 
Advancement of Science. No claim to original U.S. Government Works. Distributed under a Creative 
Commons Attribution License 4.0 (CC BY).

Janowiak et al. 2018: 
www.nrs.fs.fed.us/pubs/55635

A changing climate puts those forests and 
the carbon they sequester at risk



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?



What actions can be taken to

 enhance the ability of a 
system to cope with change  

and 

meet goals and objectives?



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, 
traditional 

knowledge, etc.

Adaptation 
Strategies 

and 
Approaches

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

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


Climate Change Response Framework ~ Tools

https://climateframework.org/ 

https://climateframework.org/


National 
Advanced 

Silviculture 
Program 

Module 1: Ecological Systems

Module 2: Inventory and Decision 
Support

Module 3: Landscape Ecology

Module 4: Advanced Silviculture

Module 5: Regional Modules & 
panel defense



ASCC Network Website: www.adaptivesilviculture.org 2025: 11 core sites, 3 affiliate sites

Courtney Peterson 
ASCC Program Manager

Colorado State University 
NIACS, SWCH

Linda Nagel, Lead PI
Professor and Dean

Utah State University

Maria Janowiak, Lead PI
USDA Forest Service 

Northern Research Station
Director, NIACS, NFCH

Chris Swanston, Lead PI
USDA Forest Service 

Associate Deputy Chief
Research and Development

Maria Vicini 
ASCC Coordinator

Colorado State University 
NIACS, SWCH

Adaptive Silviculture for Climate Change Network

http://www.adaptivesilviculture.org/


ASCC is Testing a Spectrum of Adaptation Options

Identify and implement actions that are 
robust across a range of potential future conditions

Millar et al 2007, Swanston et al 2016, Nagel et al 2017, www.adaptivesilviculture.org  

TRANSITIONRESILIENCERESISTANCE

http://www.adaptivesilviculture.org/


ASCC is Testing a Spectrum of Adaptation Options

Millar et al 2007, Swanston et al 2016, Nagel et al 2017, www.adaptivesilviculture.org  

http://www.adaptivesilviculture.org/


✔ Develop and implement an experimental 
framework testing a suite of climate-adaptive 
management actions with practical, real-world 
relevance 

✔ Evaluate and compare intentionally designed 
silvicultural treatments of resistance, resilience, 
and transition to identify forest adaptation 
interventions 

✔ Foster diverse, collaborative science-
management partnerships, which leads to more 
direct actionable science delivery and 
implementation of adaptation actions

✔ Provide valuable insights to the broader 
community of researchers, managers, and others 
actively responding to climate change

Network Goals



Top Left: Art displayed at the "Transition" plots at Crosby Farm. 

Art By Willard Malebear, North Hennepin Community College. 

• The largest experimental silviculture 
program focused on climate adaptation in the 
North America including 14 statistically robust, 
operational, and diverse experimental sites, 
with 12+ years of existing data at our oldest site

• Over 500 natural resource professionals have 
been directly trained in applying climate-
adaptive silviculture using ASCC site examples 
through the Forest Service’s National Advanced 
Silviculture Program

• Over 200 management and science 
collaborators are sharing lessons learned 
from ASCC to train and advise FS staff and 
partners on climate-informed management.

• The RRT Framework approach directly 
informs larger-scale land management 
policies and implementation (eg, FS 
Adaptation Plan, reforestation and assisted 
migration plans, adaptation guidance for NEPA)

Impact



Thank you!

For more information: www.adaptivesilviculture.org
Linda Nagel: Linda.Nagel@usu.edu
Professor and Dean 
S.J. & Jessie E. Quinney College of Natural Resources
Utah State University, Logan, UT, USA

http://www.adaptivesilviculture.org/
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