
Forest Management Workshop:
Managing Today’s Forests for Tomorrow’s Challenges 

Pre-Workshop Webinar 
March 12, 2026
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Introductions 

In the chat, share your:

▪Name

▪ Position

▪ Location 



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



Translating Climate Science into 
Action

Mission: 
deliver science-based, 
region-specific information 
and technologies, with 
USDA agencies and 
partners, to agricultural 
and natural resource 
managers that enable 
climate-informed decision-
making, and to provide 
access to assistance to 
implement those decisions.



Science and data syntheses
Translating and delivering relevant information

Decision-support tools and information
Supporting climate-informed planning and decision-making

Outreach, convening, and training
Facilitating engagement, discovery, and exchange

USDA Climate Hubs: Workstreams



Webinar Agenda
▪Welcome & Purpose

▪What to Expect at the Workshop 

▪Climate Projections, Tools, & 
Resources

▪Projected Shifts in Tree Habitat 
Suitability

▪Preparing for the Workshop

▪Q&A 



What to Expect at the Workshop



Workshop Goals
▪ Consider climate change impacts and 

vulnerabilities specific to dry-mixed conifer 
forests in the Black Hills, and how those 
might affect the ability to meet project goals 
and objectives 

▪ Identify actionable silvicultural strategies 
that increase resilience to expected future 
environmental shifts within Black Hills 
forests while meeting goals and objectives 

▪ Explore silvicultural tactics across the 
resistance-resilience-transition adaptation 
spectrum 

▪ Discuss how to monitor adaptation actions 
for success 



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?



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: https://doi.org/10.2737/NRS-GTR-87-2 or use online at  www.AdaptationWorkbook.org

https://doi.org/10.2737/NRS-GTR-87-2
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.



The Role of Silviculture in 
Climate Adaptation

▪ Silviculture is the toolbox for carrying out 
forest management on the ground

▪ Inherent to silviculture is the process of 
clearly defining desired future conditions, 
and then planning and implementing actions 
that will direct ecosystem development to 
achieve those conditions

▪ Silviculture is iterative – the lessons of the 
past inform and refine the decisions of the 
future

“the art and science of 
supporting and 

stewarding forest and 
woodland ecosystems 

and their ability to adapt 
in order to foster the 

diverse values of forest's 
contributions to people, 

including landowners, 
rights holders, 

communities and 
society.”  

– Puettmann et al. 2025



Desired Future Condition

TIME

Climate 
Change
Trajectory

?

Climate-Driven Changes



What actions can be taken to
enhance the ability of a 

system to cope with change 
and

meet goals and objectives?



Managing Risk – A Spectrum of Adaptation Options

Attribute Resistance Resilience Transition No Action 

Experimental 
treatment 
definitions 
(sensu Nagel et 
al. 2017)

Actions that improve the 
defenses of the forest 
against anticipated change 
or directly defend the forest 
against disturbance to 
maintain relatively 
unchanged conditions

Actions that accommodate 
some degree of change, but 
encourage a return to a 
prior condition or desired 
reference conditions after 
disturbance

Actions that intentionally 
accommodate change and 
enable ecosystems to 
adaptively respond to 
changing and new 
conditions

Given that climate change 
impacts all forests globally, 
under the “no action” 
forests are allowed to 
respond to climate change 
in the absence of direct 
silvicultural intervention as 
an appropriate baseline

TRANSITIONRESILIENCERESISTANCE

Reduce impacts/maintain current conditions Forward-looking/promote change Nagel et al. 2025



Intentionality

▪ Explicitly consider and address 

climate change 

▪ Sure we might get lucky… 

▪ Intentionally assessing risk and 

vulnerabilities makes our plans 

more robust!



Breakout Group Assignments

Battle Creek
Friendshuh Game 

Production
Greyhound Fire 

Restoration
Rankin Ridge 

Grassland Restoration
Boxedler Creek 

Stuart Adrian David Mallett Lee Imrey Ian Torrence Mike Ray

Scott Adrian Kylie Hammett Shamla Imrey Jessica Sunderland Jamie Dedic

Mike Beck Karen Brammer Ken Kuhle Nina Steinmetz Scott Guffey

Lilly DeLange Jerry Brammer Kat Rowe Nina Wajrowski Laura Bosworth

Sterling Smith Rayma Daigle Harrison Brookes Mike Baldwin Robert Burns

Doak Nickerson Ian Lilya Dick Terry Gabe Dirksen



Climate, Drought, & Weather:  Tools & resources
Hannah Rodgers, Extension Specialist & Climate Hub Coordinator

Callie Surber, Extension Educator



What’s a weather impact you’ve experienced recently?
How does it affect you?
If this weather continues, how might you adapt?





● Yearly study (since 2008)
● Climate opinions and 

behaviors
● Nationally representative 

sample 
○ (n = 1,031 in 2024) 

● Represents all 50 states 
and all 3,142 counties 

Yale Climate Opinions Study - 2024

https://climatecommunication.yale.e
du/visualizations-data/ycom-us/



● Percent of adults who are 
somewhat or very worried 
about global warming
○ US average: 63%
○ South Dakota: 54%

Yale Climate Opinions Study - 2024 
South Dakota



https://climatecommunication.yale.edu/visualizations-data/ycom-us/



https://climatecommunication.yale.edu/visualizations-data/ycom-us/

Risk perceptions, South Dakota 



https://climatecommunication.yale.edu/visualizations-data/ycom-us/

Who should act? South Dakota 



https://climatecommunication.yale.edu/visualizations-data/ycom-us/

Behaviors, South Dakota 

Behaviors, US Average 



1. Temperature & Precipitation Trends
2. Hail & Fire Trends
3. GrassCast
4. Historical & Future Climate Tracker

TOOLS FOR 
PREDICTING & 

ADAPTING



webapps.jornada.nmsu.edu/climate-quick-guides/



Source: EPA, 
19january2021snapshot.epa.gov/climate-indicators/climate-change-indicators-us-and-global-temperature_.html

Changes 
are not 
uniform!

Observed U.S. Change in Temperature 
(1900-2020)



Observed U.S. Change in Precipitation
(2002-2021 compared to 1901-1960)

Source: Fifth National Climate Assessment 2023, https://repository.library.noaa.gov/view/noaa/61592

Changes 
are 

seasonal



Observed U.S. Change in Precipitation Intensity
(Total precip on heaviest 1% of days)

(2002-2021 compared to 1901-1960)

Effective 
precipitation 

= water 
available for 
plant growth



Hail: What can we expect in the future?

What do we expect in the 
future?

● Complex process: understanding 
is evolving, variable across the US

● Warmer temps → fewer days 
with hail

● Stronger storms & updrafts → 
LARGER hailstones

Raupach et al. 2021: https://doi.org/gmnsrf

Golf ball sized hails need 60 mph updrafts to form

South Dakota lies in 
“Hail Alley,” the most 
hail-prone area in North 
America



Change in summer hail over 70 years  (~1990 → 2060)

               Hail Size   (cm)

Brimelow et al. 2017: doi.org/10.1038/nclimate3321 

Worse

Better

Hail Damage Potential (size+frequency)

https://doi.org/10.1038/nclimate3321




Predicted Changes in Wildfire Conditions
May-Oct extreme weather conditions associated with very large fires

NCA5, https://nca2023.globalchange.gov/chapter/7#fig-7-4

4x more days 
conducive to 

large fires



Area burned by wildfire across the western U.S. is twice 
what would have burned if climate change had not 
occurred (Abatzoglou and Williams, 2016)
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How many fires are caused by climate change?3 – 6 x more area burned 
at stand replacing severity 

(Parks et al., 2023)

https://doi.org/10.1016/j.foreco.2023.121232
http://doi.org/10.1016/j.foreco.2023.121232


grasscast.unl.edu

Grass-Cast: The Grassland Productivity Forecast
National Drought Mitigation Center, NRCS, USDA

● Predicts percent change in total 
production (lbs/acre) compared to 
historical average (1989-2024)

● Not available in areas with <36 
years of data

*new maps released 
April - August



grasscast.unl.edu

Grass-Cast: The Grassland Productivity Forecast
National Drought Mitigation Center, NRCS, USDA



Grass-Cast: The Grassland Productivity Forecast
National Drought Mitigation Center, NRCS, USDA

Growing season 
weather (rain, snow, 

temperature)

Seasonal climate 
predictions 

(NOAA)

Historical 
relationship: 

weather ↔ 
forage growth

Model
(DayCent)

Growing season 
weather (rain, 

snow, temp)

Predicted forage production 
(relative to past 40 years)

Proactive decisions!

trigger 
dates

grazing 
rotations

stocking 
rates



Grass-Cast: The Grassland Productivity Forecast
National Drought Mitigation Center, NRCS, USDA

Things to keep in mind
● Model predicts vegetation production for each 6x6 mile grid cell (NOT just 

grass) 
● Most accurate in cells dominated by grasses 

○ Forested ecosystems not as applicable 
● Predications improve over the course of the growing season

○ Updates every 2 weeks 
● Should be used in combination with other decision making processes 

(not a standalone tool)  



Historical Climate Tracker
Western Water Assessment, NOAA, UC Boulder

climatetoolbox.org/tool/ 
Historical-Climate-Tracker

We’re not getting as cold winter days as we used to…Have the Black Hills (Custer County) been getting windier?

     Above 
     average

    Below  
    average



Historical Climate Tracker
Western Water Assessment, NOAA, UC Boulder

climatetoolbox.org/tool/Historical-Climate-Tracker

We’re not getting as cold winter days as we used to…Has rainfall been changing in Custer County?

Gained ~15 days of growing season



Different 
climate 
models:

Future Boxplots
Western Water Assessment, NOAA, UC Boulder

climatetoolbox.org/ 
tool/future-boxplots

What will the future look like?

~0.6 in more 
rain / year

~12 more 
growing 
season days

~8 more 
High Fire 
Danger days



Climate Tracker Activity: looking back

What climate trend have you noticed in your 
area? In what season?

○ Min, Max or Mean Temperature
○ Humidity
○ Wind
○ Potential evapotranspiration
○ Date of last spring / first fall freeze
○ Drought severity

1. Go to climatetoolbox.org/tool/historical-climate-tracker 
(click “go to tool”)

2. Set your location and season on the left (for 
yearly, choose Jan - Dec)

3. Choose variable
4. Click “add best-fit line”

What did you find?

http://climatetoolbox.org/tool/historical-climate-tracker


Climate Tracker Activity: Looking forwards

1. Tools (at top) → Future Boxplots

2. Set your location and calendar time period

3. Choose variable

What did you find?



Breakout Room Discussions

1. What ideas do you have for using these tools in your work?

2. If predicted trends (temperature, precipitation, hail, etc.) for 
your region occur, what ecosystem management actions 
would you need to take to adapt now (next the 1 - 5 years)? 



Thank you!

Questions or ideas? Please reach out!

Hannah Rodgers, Extension Specialist & 
Climate Hub Coordinator
University of Wyoming
hrodger3@uwyo.edu

Callie Surber, Extension Educator 
University of Wyoming
csurber@uwyo.edu Give us feedback 

and download our 
slides here:

https://uwyo.sjc1.qualtrics.com/jfe/fo
rm/SV_9tN70hvLBhl2Qke



Projected shifts in 
tree habitat 

suitability
Forest Management Workshop: Managing Today’s 

Forests for Tomorrow’s Challenges 

Katie Nigro, ORISE Postdoc 

Rocky Mountain Research Station

Northern Plains Climate Hub



Management goals

restoring 
ecological 
function & 
structure

preparing the 
land for uncertain 
future conditions



Restoring ecological 
function & structure 



Seedlings grow best in 
cold/wet environments

Cover 
change 
per year

Rodman et al., 2024

Climate water deficit (CWD) = 
400 mm

CWD = Amount of additional water plants and 
soil would evaporate, if it were available



Interior ponderosa pine

Interior 
PIPO

Black Hills



Black Hills is 
relatively cool 
and wet for 
ponderosa pine



Future Black 
Hills climate in 
ponderosa 
pine’s range

• By the end of the 
century, the majority of 
ponderosa’s current 
range in the Black Hills 
is expected to exceed 
the 400mm CWD 
threshold

12% 21%

38% 78%

Annual Climate Water Deficit (mm) Annual Climate Water Deficit (mm)

Annual Climate Water Deficit (mm) Annual Climate Water Deficit (mm)
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Preparing the land for 
uncertain future conditions



Future population suitability

Planting site: 6,700ft elevation

The population currently inhabiting the site 
should still be suited to the 2060 climate.

The optimal source of seed is ~500 ft lower 
in elevation.

low high

Seed Suitability

Not 
suitable

Planting site



Moving seedlots uphill increases survival

Marshall et al., 2024

*Plantings occurred between 2005-2018

Elevation planting site – elevation seedlot

Moved uphillMoved downhill

Ponderosa & Doug-fir



2011-2040

Emissions scenarios: ssp370 (upper-middle) vs ssp585 (upper end)

2041-2070 2071-2100

Species Potential Habitat Tool



Vegetation Futures Tool

• Uses climate analog approach
• Looks for pixels on the landscape that have similar climate now to the area of 

interest in the future to determine what veg types are likely

• Climate variables: actual evapotranspiration, climate water deficit, 
max temperature, min temperature

• Based on LANDFIRE biophysical settings vegetation types (climate 
suitability)
• Shows what vegetation types the land could support based on the current and 

future climate NOT what it currently is or necessarily will become (that 
depends on management decisions! And disturbances…)

Hoecker et al. 2026



Vegetation Futures Tool

• +2°C future (roughly mid-century)

• Based on LANDFIRE biophysical settings vegetation types (climate 
suitability)
• Shows what vegetation types the land could support based on the current and 

future climate NOT what it currently is or necessarily will become (that 
depends on management decisions! And disturbances…)



Report for Black Hills NF area Pine woodland 
and savanna

Interior aspen-
mixed conifer

Mixedgrass
prairie

Shortgrass 
prairie



Report for Black Hills NF area

• 29% of the 
area’s 
vegetation is 
likely to 
transition to 
another type



Report for Black 
Hills NF area



Report for Black Hills NF area
High agreement

Low agreement

1 1 1 1 1 1



Report for Black Hills NF area
Likely to change

Likely to stay 
the same

Pine woodland 
and savanna

Interior aspen-
mixed conifer

Mixedgrass
prairie

Shortgrass 
prairie

More uncertain



Pine woodland 
and savanna

Mixedgrass
prairie

current
+2C

(~2050)

Greyhound 
Fire



Thanks!

Questions? 
Katherine.nigro@usda.gov



Reducing wildfire risk
and other disturbances…



Thin + Rx burn reduces 
wildfire severity the 
most

Davis et al., 2024



• Rx fire kills:
• ~90% ponderosa seedlings < 1 ft tall

• ~50–60% seedlings 1 – 4.5 ft tall

• ~18-46% saplings 

Battaglia et al., 2008 & 2009

•Need repeated treatments
• 10 years post-Rx fire: most regen still less than 1m
• 20 years post-Rx fire: ladder fuels present
• 30 years post-Rx fire: crown fire likely

Seedlings

Saplings



Wider spacing = bigger trees & more drought 
tolerance

Tinkham et al., 2021

Black Hills Experimental Forest

Tree Density Tree Density
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Mountain pine beetle infestation

Prob infestation  
(6%)

Prob infestation  
(55%)

Basal area of trees >10 inch dbh
< 26 ft2/ac

Basal area of trees >10 inch dbh
> 26 ft2/ac

Prob infestation  
(32%)

Prob infestation  
(68%)

Stand density index < 203; 
Relative density <45%

Stand density index > 203; 
Relative density >45%

Study: Negron et al., 2008 Slide from M. Battaglia

Uneven-aged stands & 
heterogeneity can help 
buffer against multiple 
disturbances



More regeneration closer to live trees and in 
cooler/wetter microsites

Chambers, Fornwalt, et al., in prep

Litter & duff cover (%)
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Distance from surviving forest Average water deficit (mm)

Black Hills

Laramie Mts

Front Range

Bonnet et al., 2005 (Jasper fire)

• Closer to burn edge

• Scorched needles on mineral soil 

• Less herbaceous cover

More
seedlings



Preparing for the Workshop



Game Plan 

▪Workshop Location: 
▪ Outdoor Campus – Rapid City 

South Dakota Game, Fish, and 
Parks

▪ 4130 Adventure Trail, Rapid City, 
SD 57702 

▪ 8 A.M. – 4 P.M. 

▪ Lunch on your own 
(we will have a 1-hour break) 



Pre-Work Request
▪ Review the project summary information and climate change impacts 

handouts for your assigned breakout group 
▪ Battle Creek (Stuart Adrian, Scott Adrian, Mike Beck, Lilly DeLange, Sterling Smith, 

Doak Nickerson) 

▪ Friendshuh Game Production (David Mallett, Kylie Hammett, Karen Brammer, 
Jerry Brammer, Rayma Daigle) 

▪ Greyhound Fire Restoration (Lee Imrey, Shamla Imrey, Ken Kuhle, Kat Rowe, 
Harrison Brookes, Ian Lilya) 

▪ Rankin Ridge Grassland Restoration (Ian Torrence, Jessica Sunderland, Nina 
Steinmetz, Nina Wajrowski, Mike Baldwin, Dick Terry) 

▪ Boxelder Creek (Mike Ray, Jamie Dedic, Scott Guffey, Robert Burns, Laura 
Bosworth, Gabe Dirksen) 

▪ Skim the reading by Larson and Churchill on Ecological Silviculture for 
Interior Ponderosa Pine and Dry Mixed-Conifer Ecosystems



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: https://doi.org/10.2737/NRS-GTR-87-2 or use online at  www.AdaptationWorkbook.org

https://doi.org/10.2737/NRS-GTR-87-2
http://www.adaptationworkbook.org/


Step 1: DEFINE location, project, and time frames.

1. Where are you working?

2. What are your management goals and objectives for this area?

Photos: Dixie National Forest, USDA Forest Service

1 

2

34

5



• Location: Describe the geographic location and unique features of your project area. 

• Management Topics: List the major management topics for your project which 
could include major ecosystem types, management topics, or other relevant 
categories (e.g. dry-mixed conifer forest, wildlife habitat, fire adaptation, insect and 
disease management, etc.)

• Management Goals: a broad, general statement, usually not quantifiable, that 
expresses a desired state or process to be achieved  

• Management Objectives: a concise, time-specific statement of measurable planned 
results that correspond to pre-established goals in achieving a desired outcome

• Time Frames: List approximate time frames for implementing management actions 
and for achieving goals and objectives 

Key Definitions



Step 1 Prep

Project leads provided management goals and objectives for your breakout group. 

Resource Areas Goals (examples) Objectives (How/ where/ how 
much?)

Fire Adaptation • Maintain fire in fire-adapted ecosystems 

• Implement a prescribed burn 
every 15 years to reduce stand 
competition and remove ladder 
fuels  

Wildlife Habitat/ 
Grassland 
Restoration 

• Improve habitat for bison, elk, mule deer, 
prairie dogs, black-footed ferrets, and 
Western bumblebee

• Increase native grass and forb 
cover; increase prairie area to 
historic extent

Recreation • Improve visitor safety and experience
• Reduce visual, line-of-sight 

barriers, especially along 
Highway 87



Goals and objectives can be 
developed from your existing 
Management Plan or similar projects 
as a starting point.

Goals and objectives do not need to 
be climate-informed! The Adaptation 
Workbook process will help you meet 
your goals in a climate-informed way.

Goals & Objectives - Tips



Purpose: Consider how climate change may specifically affect the project area

Key Questions:

• How might the area be uniquely affected by climatic change and subsequent 
impacts?

• How might regional impacts be different in the project area?

• What are the climate impacts in the area if no action is taken?

1 

2

34

5 Step 2: ASSESS climate change impacts and vulnerabilities



Regional Impacts:
• Warmer temperatures

• Longer growing season

• Less snow and shorter winters

• Altered seasonal precipitation and streamflows

• Increased summer moisture stress and drought

• More frequent heavy precipitation events

• Less suitable habitat for northern & alpine species

• More suitable habitat for southern species

• Increases in insect pests and forest pathogens

• Increases in non-native plants

• Potential changes in wildfire regimes

How will my site be 
uniquely affected???

List of impacts is based 
on your location

1 

2

34

5 Step 2: ASSESS climate change impacts and vulnerabilities



Questions? 



Thank you! 
See you on March 24th ready to go at 8:00 A.M.! 

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

