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Responding to Climate Change



There isn’t a single answer
Every landowner is different

?
Management 

goal

Wildlife

Timber

Carbon

Each decision is unique and 
will vary based upon:

Place: Location & Site 
Conditions

Purpose: Goals & Objectives

People: Values, Culture, & 
Resources

Practices: Equipment, 
Procedures, & Methods



Forest Adaptation Resources

Adaptation Workbook


Strategies & Approaches


Menu of adaptation actions

Swanston et al. 2016; 
www.nrs.fs.fed.us/pubs/52760

• Structured process to 
integrate climate 
change considerations 
into management

• Workbook approach

http://www.nrs.fs.fed.us/pubs/52760


Translating ideas to actions
What actions can be 

taken to
help a system to cope 

with change 
and

meet management 
goals and objectives?



Swanston et al. 2016; www.nrs.fs.fed.us/pubs/52760

1. DEFINE area of 
interest, management 

objectives, and time 
frames. 

2. ASSESS climate 
change impacts and 

vulnerabilities for the 
area of interest.

3. EVALUATE 
management objectives 
given projected impacts 

and vulnerabilities.

4. IDENTIFY and 
implement adaptation 

approaches and tactics . 

5. MONITOR and 
evaluate effectiveness 

of implemented 
actions.

Adaptation Process



Adaptation Process: Deciphered

1. Where are you 
and what do you 

care about?

2. How is that 
particular place 

vulnerable to 
climate change?

3. What challenges 
or opportunities 

does climate 
change present?

4. What actions 
can help systems 
adapt to change?

5. How can you 
know whether 

those actions were 
effective?

Swanston et al. 2016; www.nrs.fs.fed.us/pubs/52760



Develop local examples
of adaptation

Forestadaptation.org/demos

+225
Projects 

underway



Format
Adaptation Workbook: 
“Turbo” version

For each step:
• Example (Forests, WI)
• Thinking/discussion 

(choose your own 
adventure)

Use handout to follow 
along



1. WHERE ARE YOU AND WHAT
DO YOU CARE ABOUT?



Forest Example: Spruce Grouse Habitat 

The Chequamegon Nicolet National 
Forest

 Lowland conifer complexes or 
adjacent
 Stands that are of sufficient size

www.forestadaptation.org/

1. Where are you and what do you care about?  

Goals & Objectives:
Maintain and improve habitat for 
spruce grouse

1. Maintain current habitat 
where it exists

2. Create new habitat for 
spruce grouse as 
opportunities arise

Photo: Tom Matthiae, 
retired USFS



Where?

“400 acres of county owned forest dominated by 
scrub oak, salvaged after drought; Florence 

County, WI.”

Location is important:

“Headwaters of Ranch Creek. Dixie National 
Forest; Garfield County, UT.”



1. WHERE ARE YOU AND WHAT
DO YOU CARE ABOUT?

• Grab 1-2 neighbors
• Select a location and 1 

main management goal 
& objective



Sample Goals & Objectives:
GOAL: Maintain and improve existing 

habitat for populations of cutthroat 
trout.
 Improve in-stream connectivity
 Maintain and create cool-water 

refugia

Your Example:
Sample Goals & Objectives:
GOAL: Sustainably produce high-quality 

wood fiber from a variety of native 
trees.
 Encourage valued tree species (x,y,z) 

at all management stages.



2. HOW IS THIS PARTICULAR
PLACE VULNERABLE TO

CLIMATE CHANGE?



2. How is this particular place vulnerable to  climate change?

Altered precipitation & drier 
conditions
 Lowland conifers may receive less 

runoff during the growing season.
 Increased likelihood of peatland fire 

– extensive due to low road density.

Projected declines in many  common 
northern species
 Many species on the CNNF are 

projected to have reduced habitat 
suitability, including black spruce, 
balsam fir, and tamarack.

Forest Example: Spruce Grouse Habitat 



2. HOW IS THIS PARTICULAR
PLACE VULNERABLE TO

CLIMATE CHANGE?

Take a few minutes to 
reflect with your group 



3. WHAT CHALLENGES OR
OPPORTUNITIES DOES

CLIMATE CHANGE PRESENT?



3. What challenges or opportunities does climate change present?

Challenges

• Decreased regeneration of 
species important for spruce 
grouse habitat is likely – e.g. black 
spruce, balsam fir. 

• Reduced and fluctuating water 
levels could result in trees that a 
have morphology less suitable for 
spruce grouse.

• Encroachment of non-preferred 
tree species could make stands 
less suitable for spruce grouse.

Forest Example: Spruce Grouse Habitat 



3. What challenges or opportunities does climate change present?

Challenges

 Decreased regeneration of black 
spruce and balsam fir is likely. 

 Reduced and fluctuating water 
levels could result in trees that a 
have morphology less suitable for 
spruce grouse.

 Encroachment of non-preferred 
tree species could make stands 
less suitable for spruce grouse.

Forest Example: Spruce Grouse Habitat 

Opportunities

 Drier conditions could affect 
open  bog/peatland systems, 
making them more suitable to 
spruce grouse.

 Lowland conifer systems could 
gradually become suitable for 
other short-needled conifers, like 
jack pine..



3. What challenges or opportunities does climate change present?

Forest Example: Spruce Grouse Habitat 

• High (Short-term)
• Low/Extremely low 

(Long-term)

Feasibility

1. Maintain current 
habitat where it 
exists

2. Create new habitat 
for spruce grouse 
as opportunities 
arise

Objectives

• High



3. WHAT CHALLENGES OR
OPPORTUNITIES DOES

CLIMATE CHANGE PRESENT?

Share one big challenge 
and one big opportunity.



3. WHAT CHALLENGES OR
OPPORTUNITIES DOES

CLIMATE CHANGE PRESENT?

Slow down!
Are you going to continue with 
these management objectives?



4. WHAT ACTIONS CAN HELP
SYSTEMS ADAPT TO CHANGE?



www.forestadaptation.org/demos

What adaptation looks like:

+225
Projects 

underway



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

*individual results will vary

What adaptation looks like:



4. What actions can help systems adapt to change?

Already 
doing/ 
small 
tweaks

Forest Example: Spruce Grouse Habitat 

Adaptation 
Approach Tactics

1.2 - Maintain or 
restore hydrology. 

•Manage flow at roads or other control 
points that affect hydrology for spruce 
grouse peatland complexes. 

4.2 - Prioritize and 
maintain sensitive 
or at-risk species.

•Conduct assessment to identify and rank 
Spruce Grouse Habitat Complexes (high, 
medium, low). 



4. What actions can help systems adapt to change?

Already 
doing/ 
small 
tweaks

Forest Example: Spruce Grouse Habitat 

Adaptation 
Approach Tactics

1.2 - Maintain or 
restore hydrology. 

•Manage flow at roads or other control 
points that affect hydrology for spruce 
grouse peatland complexes. 

4.2 - Prioritize and 
maintain sensitive 
or at-risk species.

•Conduct assessment to identify and rank 
Spruce Grouse Habitat Complexes (high, 
medium, low). 

7.2 - Create habitat 
corridors through 
reforestation or 
restoration. 

•Connect large lowland conifer peatland 
complexes with suitable upland habitat; e.g. 
convert key stands to short-needled conifer 
types. 

1.2 - Maintain or 
restore hydrology. 

•Artificially supply or drain water in high 
priority sites.

New & 
Different



4. WHAT ACTIONS CAN HELP
SYSTEMS ADAPT TO CHANGE?

Discuss current actions, 
small tweaks, and WILD 

& CRAZY ideas.



5. HOW CAN YOU KNOW
WHETHER THOSE ACTIONS

WERE EFFECTIVE?



5. How can you know whether those actions were effective?

Monitoring items

 Pre/Post hydrological 
surveys (after road 
decommissioning, culvert 
replacement, etc.)

Forest Example: Spruce Grouse Habitat 

7.2 - Create habitat 
corridors through 
reforestation or 
restoration. 

1.2 - Maintain or 
restore hydrology. 

Actions

 Establishment of short-
needled conifers in key 
stands.

 Occurrence of spruce 
grouse in key stands.



5. HOW CAN YOU KNOW
WHETHER THOSE ACTIONS

WERE EFFECTIVE?

Share 1 idea.



NICE WORK! 

Photo: Tom Matthiae, retired USFS



Accept uncertainty.

Use new information & ideas.

Take action, focusing on win-wins.

Be creative & flexible.

Work and learn with others.

A few final thoughts…



THANK YOU

Kristen Schmitt
kmschmit@mtu.edu
906-482-6303 x1314

mailto:kmschmit@mtu.edu


Tiffany Cummins, M.S.
Assistant Forest Plan Revision Team Lead
Manti-La Sal National Forest – USDA Forest Service

Climate and Forest Plan Revision
Intermountain Region – Climate Assessment Workshop

May 22, 2018



Purpose

• Provide an overview of the Forest Plan Revision 
process and how it relates to the IAP / R4 Climate 
Assessment effort.

• Provide some examples and lessons learned from 
current Plan Revision Efforts. 



Overview

• Plan Revision – What is it and Why? 

• Understanding the Plan Revision Process

• Plan Revision and IAP / R4 Climate Assessment

• Climate and Drafting A Revised Plan

• Developing a Monitoring Plan

• Climate Variables, Models, and Maps

• Plan Revision and Climate Lessons Learned

• Weblinks & Additional Resources



Plan Revision – What is it and Why?



Plan Revision – What is it and Why?

• National Forest Management Act
• Require a Land and Resource Management Plans
• Updated every 15-years

• R4 Forest Plans
• Many over 30-years

• Intermountain Region Plan Revisions In Process
 Ashley National Forest 
 Manti-La Sal National Forest
 Salmon-Challis National Forest
 More to Come….



Plan Revision – What is it and Why?

• 4-year Timeline for Plan Revision Efforts

• Provides opportunity to developing tiering 
opportunities for project-level NEPA

• Current Planning Rule (36 CFR 219)
• Published April 9, 2012
• Amended Dec. 12, 2016
• Provides policy for Forest Plan Revision Process



1 Statement of Tom Tidwell Chief of the Forest Service US Department of Agriculture before the Subcommittee on Public 
Lands and Forests Committee on Energy and Natural Resources, United States Senate on Nov. 18, 2009

“…climate change is already altering our Nation’s forests in 
significant ways and those alterations are very likely to 

accelerate in the future, in some cases dramatically. These 
alterations present significant challenges to sustainable 

management of these forests. Decisions being made today 
by policymakers and resource managers will have 

implications through the next century.”1

–Forest Service Chief
(Nov. 2009)



Understanding the Plan Revision Process



Understanding the Plan Revision Process

Current Planning Rule Includes Climate-specific 
Requirements:

 §219.5 Planning Framework
 § 219.6 Assessment
 §219.8 Sustainability 
 §219.10 Multiple Use
 §219.12 Monitoring



Plan Revision Process Framework

Three Phase Iterative Process
1) Assessment (pre-NEPA)
2) Plan Development / Plan Revision / Plan Amendment (NEPA)
3) Monitoring (Adaptive Management)

§ 219.5 Planning framework
“(a) …These three phases of the framework are complementary and 

may overlap. The intent of this framework is to create a responsive 
planning process that informs integrated resource management 
and allows the Forest Service to adapt to changing conditions, 

including climate change, and improve management based on new 
information and monitoring. “ *

(*all emphasis added)





Plan Revision and the 
IAP / R4 Climate Assessment



Plan Revision and the IAP / R4 Climate Assessment 

Phase 1 - § 219.6 Assessment

• ”… An assessment must be completed for the development of a new 
plan or for a plan revision…”

• The purpose of the Assessment is to provide snapshot of existing 
conditions, trends, identify available data resources as well as data 
gaps. 

• 15 Required Topics / Resource Areas



Assessment Topics / Resource Areas

IAP Chapters / 
Resource Areas



Drivers and Stressors

Phase 1: Assessment and Phase 2: Plan Revision
Drivers: dominant ecological processes that shape the ecosystem –
natural disturbance regimes; predominant climatic regimes; 
broadscale system drivers; natural vegetation succession.

Stressors: factors that may directly or indirectly degrade or impair 
ecosystem composition, structure, or ecological processes in a 
manner that may impair ecological integrity. 



Climate Related Content Requirements
Phase 1: Assessment

§ 219.6(b)(3): Content of the Assessment

Phase 2: Plan Revision
§219.8(a)(1)(iv): Sustainability

§219.10(a)(8): Multiple Use

“System drivers, including dominant ecological processes, 
disturbance regimes, and stressors, such as natural 

succession, wildland fire, invasive species, and climate 
change; and the ability of terrestrial and aquatic 

ecosystems on the plan area to adapt to change”*

(*all emphasis added)



Drivers –
Climate

Stressors –
Changes in 
Climatic 
Variables

Spatial 
• IAP Subregion
• National Forest
• Project Area

TRENDS

Resource Areas (Assessment / IAP)
• Terrestrial and Aquatic Ecosystems, & 

Watersheds
• Air, soil, and water resources and quality
• Carbon Stocks
• At-Risk Species (SCC & TES)*
• Social, Cultural & Economic
• Ecosystem services
• Multiple Uses & Contributions to Local, Regional, 

&National Economies
• Recreation and Scenic Character
• Renewable and Nonrenewable Energy & Minerals
• Infrastructure (Rec Facilities, Roads, Utilities)
• Areas of Tribal Importance (Cultural and 

Historical)
• Land status/Ownership, Use, and Access Patterns
• Designated Areas (Wilderness*, WSR*, etc)

IMPACTS
In

flu
en

ce

*Concurrent Processes



Drivers and Stressors

There are two basic considerations for evaluating 
climate change:

1) How climate change is likely to modify conditions on the planning 
unit?

2) How management of the planning unit may influence levels of global 
greenhouse gases, carbon stocks and thus climate change?



Climate and Drafting a Revised Plan



Drafting a Revised Plan

• NEPA

• Public Participation

• Ecosystem Approach

• Best Available Scientific Information (BASI)



(1) At-Risk Species 

(2) Ecosystems/Communities 

(3) Plan Components

(4) Indicators/Monitoring 

Ecosystem Approach

Climate Impacts 



Revised Plan Content/Elements

• Purpose and Need

• Distinctive Roles and Contributions

• Geographic and Management Areas

• Plan Components
• Desired Conditions
• Objectives
• Standards
• Guides
• Goals (optional)



Revised Plan Content/Elements

• Management Strategy

• Timber Suitability

• Multiple Uses

• Alternatives

• Affected Environment



Climate and Revised Plan Development

• Climate change information should be integrated in 
appropriate sections of the plan, the Environmental 
impact statement (EIS) and the planning record. 

• The affected environment section of the EIS is a 
good place for a basic description of the influence of 
climate change on the planning unit.



Climate and Revised Plan Development

• Most of the focus of the evaluation for plan revision will 
be to understand how climate change is affecting the 
planning unit to determine what parts of the plan need 
to be changed to maintain the commitment to 
sustainability. 

• The evaluation should also include some discussion of 
how management of the planning unit may influence 
climate change.



Content Should Address

• Identify assumptions, limitations, and uncertainty for any 

data/models used.

• Identify risks and vulnerabilities within the planning unit.

• Discussions of ecological adaptations likely on the planning unit.

• Discussions of how management of the unit can also adapt.

• Focus on expected climate change factors that are most likely to 

influence the decisions of the plan such as goals and desired 

conditions, and convey how (or why) they could be affected. 



Content Should Address

• Identify current conditions may be difficult to maintain in the future.

• Recognized in the evaluation of the habitat requirements for some 

species.

• Identify potential risks that may lead to ‘undesirable conditions’ from 

climate change.

• Identify ecosystems that are most at risk due to climate change.

• Provide analysis at the appropriate scale using the best climate 

change information available.



Developing a Monitoring Plan



Drivers and Stressors

Phase 1: Assessment and Phase 2: Plan Revision
Drivers: dominant ecological processes that shape the ecosystem –
natural disturbance regimes; predominant climatic regimes; 
broadscale system drivers; natural vegetation succession.

Stressors: factors that may directly or indirectly degrade or impair 
ecosystem composition, structure, or ecological processes in a 
manner that may impair ecological integrity. 

Indicators: quantitative or qualitative variables that can be monitored 
or described, and when observed periodically, show trends.

Phase 3: Monitoring 



Climate Related Content Requirements
Phase 3: Monitoring

§ 219.12(a)(1)(vi): Plan Monitoring Program

“Measurable changes on the plan
area related to climate change and
other stressors that may be affecting

the plan area.”*

(*all emphasis added)



Developing Monitoring Content

• Develop a monitoring program for the revised plan with 
an awareness of climate.

• Rely on regional scale and other cooperative monitoring 
to develop basic information specifically about climate 
change.



Climate Variables, Models and Maps



Scale:

1. IAP / R4 Climate Assessment Subregions

2. Planning Area 



IAP / R4 Climate 
Assessment 
Subregions



Planning Area 



IAP / R4 Climate Assessment
Climate Map Variables – Charlie Luce 
Precipitation
 Historical
 Absolute Change
 Percent Change

Snow Residence Time 
 Historical
 Absolute Change
 Percent Change
 Future

Snow Weight Equivalent
 Historical
 Absolute Change
 Percent Change
 Future

Temperature
 Historical
 Absolute Change
 Percent Change



IAP Area – Temperature / Precipitation

Historical (1979-2009) mean 
annual monthly temperature (°F) 
across the Intermountain Region 
(USDA 2016).

Historical (1979-2009) total annual 
precipitation (inches) across the 
Intermountain Region (USDA 
2016)



Forest – Temperature  / Precipitation

Historical winter average temperatures 
across the Manti-La Sal National Forest. 
Map generated using methodology from 
Abatzoglou and Brown (2012). 

Historical average precipitation across the 
Manti-La Sal National Forest. Map generated 
using methodology from Abatzoglou and 
Brown (2012).



Plan Revision and Climate Lessons Learned



Lessons Learned

• Identify climate resources and variables early.

• Plan time to incorporate into concurrent processes.

• Make sure that all resource specialists understand:
 How climate impacts their resource.
 What resources area available. 
 Historical and predicted trends for the plan area.

• Make sure all resource specialists are referencing the 
same climate base line data and resources. 



Weblinks & Additional Resources 
• IAP Website: http://www.adaptationpartners.org/iap/webinars.php

• Intermountain Region Forest Plan Revision: 
https://www.fs.usda.gov/detail/r4/landmanagement/planning/?cid=fseprd52
2028

• RMRS Intermountain Region (R4) Climate Change Maps: 
https://www.fs.fed.us/rm/boise/AWAE/projects/NFS-regional-climate-
change-maps/regions/intermountain-region-r4.html

• EMC Plan Revision SharePoint Site: https://ems-team.usda.gov/sites/fs-
emc- plngrule2012/SitePages/Home.aspx

• Manti-La Sal NF Plan Revision SharePoint Site: 
https://ems-team.usda.gov/sites/fs-r04-mlsfpr/_layouts/15/start.aspx#/

http://www.adaptationpartners.org/iap/webinars.php
https://www.fs.usda.gov/detail/r4/landmanagement/planning/?cid=fseprd522028
https://www.fs.fed.us/rm/boise/AWAE/projects/NFS-regional-climate-change-maps/regions/intermountain-region-r4.html
https://ems-team.usda.gov/sites/fs-emc-plngrule2012/SitePages/Home.aspx
https://ems-team.usda.gov/sites/fs-r04-mlsfpr/_layouts/15/start.aspx#/


Closing Thoughts

Thoughtful planning, content and planning 
structure in addressing climate in the revised 

plan can provide a platform which future 
project-level NEPA projects can be tiered. 
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