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 FOR WILDLIFE WORKSHOP FOR WILDLIFE WORKSHOP

AGENDA - DAY 1

7 - 8:30 a.m. 

8:30 a.m. - 
12 p.m.

BREAKFAST

GENERAL SESSION

WELCOME & HOUSEKEEPING
Dean Krehbiel, State Resource Conservationist, Kansas NRCS - Moderator

INTRODUCTION OF KEYNOTE SPEAKER
Clint Evans, State Conservationist, Colorado NRCS
Cade Rensink, Great Plains Grasslands Initiative Landowner Board 

KEYNOTE ADDRESS: Importance of Private Lands to Conservation 
Robert Bonnie, Under Secretary for Farm Production and Conservation, USDA

PANEL: Landowners on the Front Lines 
Shelly Kelly, Executive Director, Sandhills Task Force - Moderator 
Landowner Panelists: 

Sara Grimm, South Dakota 
Russell Blew, Kansas 
Tell Deadrich, Nebraska

BREAK 

WLFW PANEL: How Did We Get Here and Where Are We Going? 
Steve Jester, Executive Director, Partnerscapes
Tim Gri昀케ths, National Coordinator, West Working Lands for Wildlife, USDA 
David Naugle, WLFW Science Advisor, Wildlife Biology Professor, University of 
Montana 

DEFEND THE CORE, GROW THE CORE: A Winning Strategy
Jeremy Maestas, National Sagebrush Ecosystem Specialist, USDA-NRCS West 
National Technology Support Center 

12 - 1:15 p.m. LUNCH
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 FOR WILDLIFE WORKSHOP FOR WILDLIFE WORKSHOP

AGENDA - DAY 1

1:30 - 2:15 p.m. GENERAL SESSION 

REDUCING WOODY ENCROACHMENT TO CONSERVE RANGELAND 
PRODUCTION IN THE GREAT PLAINS
Dirac Twidwell, WLFW Science Advisor, Professor, University of Nebraska-
Lincoln 

2:30 - 3:30 p.m. BREAKOUT SESSIONS  REDUCING VULNERABILITY TO WOODY 

3:30 - 4 p.m. 

4 - 5 p.m. 

5:30 - 7 p.m. 

ENCROACHMENT 

Northern Great Plains - Konza Prairie ABC 
Ritch Nelson, State Wildlife Biologist, Nebraska NRCS - Moderator
Southern Great Plains - Kaw Nation / Big Basin 
Brandon Reavis, State Range Management Specialist, Oklahoma NRCS - 
Moderator

Sagebrush Steppe - McDowell / Tuttle / Alcove 
Connor White, Range and Wildlife Conservationist, Pheasants Forever and Quail 
Forever - Moderator 

BREAK 

GENERAL SESSION 

TECHNICAL TRANSFER: MOVING FROM AWARENESS TO ACTION
Jeremy Maestas, National Sagebrush Ecosystem Specialist,  
USDA-NRCS West National Technology Support Center - Moderator 

Panelists:  
Dillon Fogarty, University of Nebraska-Lincoln 
Doug Spencer, State Grazing Land Management Specialist, Kansas NRCS 
Dusty Tacha, Area Range Specialist, Kansas NRCS 

EVENING RECEPTION 
Flint Hills Discovery Center



WESTERN WORKING LANDS WESTERN WORKING LANDS 

 FOR WILDLIFE WORKSHOP FOR WILDLIFE WORKSHOP

AGENDA - DAY 2

7 - 8 a.m. 

8 a.m. - 
10:15 a.m.

11 a.m. - 
6:30 p.m.

BREAKFAST

GENERAL SESSION

OPENING REMARKS
Dean Krehbiel, State Resource Conservationist, Kansas NRCS - Moderator

NEW TECHNOLOGY ALERT: LANDSCAPE EXPLORER AVAILABLE!  
Scott Morford, Associate Director, WLFW Science Team, Research Scientist, 
University of Montana

PANEL: Spotlight on Wyoming Migratory Big Game Project
Moderator: Tim Gri昀케ths, National Coordinator, West Working Lands for Wild-
life, USDA 

Panelists:  
Arthur Middleton, Senior Advisor, Wildlife Conservation, USDA  
Jackie Byam, State Conservationist, Wyoming NRCS 
TJ Wilson, Deputy Director, Conservation Division, USDA Farm Service Agency 

BREAK

KEEPING GRASS GREEN-SIDE UP: USING BOTH SHORT-TERM AND LONG-
TERM CONSERVATION OPPORTUNITIES
Alan Lange, Natural Resources Specialist, Farm Services Agency
David Naugle, WLFW Science Advisor, Wildlife Biology Professor, University of 
Montana

CLOSING REMARKS
Dean Krehbiel, State Resource Conservationist, Kansas NRCS - Moderator

FLINT HILLS GRASSLAND TOUR
Mushrush Red Angus
Tallgrass Prairie Preserve
Spring Creek Ranch

6:30 p.m. - 
9 p.m.

EVENING EVENT
Clover Cli昀昀 Ranch 

Scan here to go directly 
to the Working Lands For 
Wildlife Workshop Website



Landowners on the 

Front Line

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Landowners on the Front Line

• Shelly Kelly
Executive Director, Sandhills Task Force

• Tell Deatrich
Nebraska

• Russell Blew
Kansas

• Sara Grim
South Dakota

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Shelly Kelly
Sandhills Task Force

Broken Bow, Nebraska







Tell Deatrich
Loess Canyons Rangeland Alliance

Curtis, Nebraska



Vision: Regenerating the land, with cattle, to create 

human flourishing.





Russell Blew
Red Hills, Kansas





Reclamation Burn



July 2023

November 2022



2019 Before 

Native Prairie Restoration 

2021 After 

Native Prairie Restoration 



Sara Grim
https://www.youtube.com/watch?v=UagyMHht9AY

Bonesteel, South Dakota

https://www.youtube.com/watch?v=UagyMHht9AY
https://www.youtube.com/watch?v=UagyMHht9AY




2023 WESTERN WORKING 

LANDS FOR WILDLIFE 

WORKSHOP



How Did We Get Here and 
Where Are We Going?

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Working Lands for Wildlife
• Steve Jester

Executive Director, Partnerscapes

• Tim Griffiths
National Coordinator, West Working 
Lands for Wildlife, USDA

• David Naugle
WLFW Science Advisor, Wildlife Biology 
Professor, University of Montana

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

A FRAMEWORK FOR CONSERVATION ACTION
2021-2025

Working Lands for Wildlife:

Where have We Been,
Where are We Going



Working Lands for Wildlife (WLFW)

1. Where have we been?

 A. Birth of Sage Grouse Initiative (SGI)

 B. Expansion to other species

 C. Creation of Frameworks

 D. Proven ingredients for success

 2. Where are we going?

 A. Alignment with FSA

 B. Expansion of geographies 



2012





WLFW in the West…



Is Synonymous with Grasslands

90% 



How to be successful 
working with ranchers

Viewing producer as part of the 

solution instead of the problem

Developing strategies that work for 

wildlife and agriculture

Helping the agricultural community

tell their success stories



Sage Grouse Initiative

From a Bird to an Ecosystem



Nailed the Shared Vision

“What’s good for the herd is good for the bird”

Wildlife conservation through sustainable agriculture



Focused on the Big Rocks



Balanced Benefits for
Wildlife & People



Shared Vision: Wildlife conservation through 

sustainable agriculture

1. Remove threats to wildlife and improve

     sustainability of working lands

2. Implement enough of the right practices

     in the right places to benefit populations

3. Assess effectiveness, quantify benefits, 

    adapt program delivery, and tell the story

EST. 2010



75% of birds in 25% of area Priority Areas for Conservation

The Right Location



The Right Practices



The Right Scale

Degraded

Restored



12%    population growth rate

Olsen and Naugle et al. 2021 - Ecosphere

Producing measurable benefits to sage grouse!



+12% population growth

2 more weeks of water 60% more forage

50-80% more songbirds

And so much more



Voluntary Conservation on Par with Regulatory Mechanisms

Historic Outcome

43X



From Short-Term Initiative to
Primary Mechanism

2010-2015

2016-2020

2021-Today



Facilitates linkages to other 
regional efforts



Fast Forward 13 Years…

2,813 Ranches

9,701,598 Acres

2010-2022



1. First half of both frameworks are identical

2. ‘Defend the Core’ branding from the Great Plains

3. GPGI innovates funding diversity and extension

Cross-pollination Expands Geography



Updating Frameworks for
Another Five Years



NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

Frameworks 

include FSA as 

equal sister agency

Conservation Reserve Program



NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

Framework for 

Big Game 

Migrations 

rounds out 

portfolio

… following 

successful pilot in 

Wyoming



Spatial game plan for targeted delivery

Coproduce science for targeting and outcomes

Communicating conservation success stories

Framework for Action



New 5-year Agreement to Support Frameworks

Science

Technology transfer

Operations

Communications



Science

1. Build targeting tools to prioritize

where we work

2. Conduct outcome-based evaluations

to assess effectiveness

Scientists embedded as members of larger team

No Loading dock



RAP 

Annuals 

Layer

RAP 

Tree 

Layer

New Targeting Tools RAP Applications

Invasive 

Annuals 

Threat

Cheatgrass Challenge

Woodland 

Expansion 

Threat

Redcedar Transitions



A decade of science is 
baked into our current

5-year Framework



Dr. Dirac Twidwell 

Rangeland Ecologist

University of Nebraska

Dr. Jerod Merkle

Big Game Ecologist

University of Wyoming



Technology transfer

Workshops to learn 
from one another

Trainings across 
Framework 
boundaries

Technical materials 
and guides

>2,500 trained 
professionals 

since 2016



Enlisting the help of leading experts



Operations

Cheatgrass Challenge

GPGI
Filling 
pinch 

points in 
human 

capacity



Communications

53 sq miles
restored



NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

Enhanced 
Communications

Capacity ratchets 
up communications 
for Frameworks

Heightened 
coordination to 
share working lands 
messages



WLFW.org

E-News



NATURAL RESOURCES CONSERVATION SERVICE

A FRAMEWORK FOR CONSERVATION ACTION 

A FRAMEWORK FOR CONSERVATION ACTION

2021-2025

Have a Great Workshop!



Jeremy Maestas
National Sagebrush Ecosystem Specialist

USDA-NRCS West National

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Defend the Core, Grow the Core: 
A Winning Strategy



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 



Photo: Colette Kessler, NRCS



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Morford et al. 2022

A
cr

e
s 

o
f 

G
ra

ss
la

n
d

s 
Lo

st
We’re still losing rangelands



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

1/2 million acres per year lost to 
invasive annual grass dominance

Smith et al. 2021, Kleinhesselink et al. 2022



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Are we just rearranging 
furniture in a house 

that’s burning down?



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Proactive Reactive

Threat dominatedNo/low threats

In which of these landscapes is 
management more likely to be effective?



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

A New Spatial Game Plan is Born:
Defend the Core, Grow the Core



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Old Way

New Way

Flipping the script



Broadly applicable to 
large-scale threats



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Identify cores to anchor 

conservation efforts!

This way of thinking is scalable

Biome/Region/State

County/District/Watershed
Ranch/Pasture



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 
NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

WLFW Frameworks for Conservation Action



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 
NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Woodland Expansion in 
Sagebrush Biome

NRCS-Funded Conifer Removal

>1 Million Acres Treated



Exotic Annual Grass Invasion in Sagebrush Biome



rangelands.app



Idaho Cheatgrass Challenge







Woody Encroachment in the Great Plains



Great Plains Grassland Initiatives (GPGI)
“Rancher driven, science informed, agency supported”





NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Cultural 

Will

Intact 

Core 

Ecosystem 

Services & 

Values

Bringing it all together for societal wins



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 

Cultural 

Will

Intact

Core 

Ecosystem 

Services & 

Values

Bringing it all together for societal wins



Dirac Twidwell
WLFW Science Advisor, Professor

University of Nebraska-Lincoln

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Reducing Woody Encroachment to Conserve 
Rangeland Production in the Great Plains

Dirac Twidwell
University of Nebraska



A grand challenge for the 21st century is to avoid transitions in nature that are so severe 
their consequences go beyond the traditions of any single discipline.

Scientists now hypothesize that the most 
catastrophic transitions are those that 

transcend scale



Scholtz and Twidwell 2022

• Only seven grassland regions remain relatively intact at large scales
• More grassland regions are nearly entirely converted than remain intact
• All remaining grassland regions share similar threats 



(Scholtz and Twidwell 2022)

The Last Remaining Grassland 
Regions of the Great Plains



For grasslands to have a future, the profession needs to support 
the scaling-up of conservation in the Great Plains



Rangeland Analysis Platform

Rangeland Cover

• 0-100% aerial cover

• 5 vegetation groups

• Annual time-step

Rangeland Production

• lbs/acre

• 2 vegetation groups

• Annual time-step

• 16-day time-step



The Great Plains Biome 
is Collapsing

$177M spent in last Farm Bill

Southern Plains:   $164.5 M
Southern Mountain:     $59.6 M
Pacific:       $25.9 M
Northern Plains:      $12.5 M
Northern Mountain:         $8.5 M

Uden et al. 2020; Twidwell et al. 2021



The Great Plains Biome 
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$177M spent in last Farm Bill

Southern Plains:   $164.5 M
Southern Mountain:     $59.6 M
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Windbreaks

1.14M NRCS practices; 

Cady et al. in prep

The Problem of the ”Improvement then Restoration” Paradigm



Brush Management

1.14M NRCS practices; 

Cady et al. in prep

The Problem of the ”Improvement then Restoration” Paradigm



1.14M NRCS practices; 

Cady et al. in prep

The Problem of the ”Improvement then Restoration” Paradigm



The Top Drivers of Grassland Loss in the Great Plains Biome:
Land Use Conversion & Woody Encroachment

Morford et al. in 2022



Biome-level consequences:  Rancher livelihoods, 

Wildfire danger, Human health, Water, Endangered 

species, School funding, Regulatory pressure





South Dakota

Nebraska

Kansas

Oklahoma

National Rangeland Statistics



National Rangeland Statistics

Equivalent to 698K Round Bales

Nebraska



We are working with landowner groups, agencies, and industry across the 

Great Plains to demonstrate the 1st large-scale solutions to biome collapse



THE ULTIMATE EXPERIMENT:

Is it possible for some grassland 

regions to withstand biome collapse?

USFS/USFWS/NGPC 

Sandhills 

Gypsum 

Hills

Southwest NE prairies

Red Hills

Loess Canyons Flint Hills

Verdigris

Osage 

Smoky Hills

Noble 

Mid-MO 

River Valley

Lower Brule

OK Central 

Prairies 

Guardians of the Grasslands Project







Early Outcomes

• 1st evidence of halting regional transitions to woody 

dominance in temperate grasslands (Fogarty et al. 2021)

• Ecoregion-scale increase in grassland bird richness 

(Roberts et al. 2022)

• Increased population abundance of the American burying 

beetle (previously endangered; Ludwig et al. in prep)

• Increased plant species richness (Ludwig et al. in prep)

• Reduced wildfire danger (Donovan et al. 2023)

• Restoration of grassland productivity following juniper 

woodland collapse with fire (Bielski et al. 2021)

• $226K increased revenue potential on 76K acres (2019 vs. 

2015) in Loess Canyons, NE (Twidwell et al. in prep)

• 1st evidence of ecoregion-scale restoration of grassland 

productivity in Gypsum Hills, KS (Twidwell et al. in prep)

• National/International Communication of Success Stories 

(National Geographic, Wired, BEEF, Fence Post)



Cost to Treat 

Dispersal Zone Once 

1991: $1.2 billion

2021: $1.2 billion

Cost to Treat 

Encroached/Woodland Zone Once 

1991: $16.4 billion

2021: $25.8 billion
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Cost to Treat 

Encroached/Woodland Zone Once 

1991: $661 million

2021: $1.8 billion

Cost to Treat 

Dispersal Zone Once 

1991: $88 million

2021: $117 million



Hugh Hammond Bennett 

helped establish Conservation 

Districts and SCS/NRCS in the 

1930’s due to extensive soil 

erosion in the Great Plains

The collapse of our 

grassland biome in 

the Great Plains is of 

comparable 

significance

Dealing with Large-Scale Collapse Requires Bold Actions, Collective 

Action, and Unity across the entire Natural Resource Profession

Adapted from Jeff Nichols



For the 1st Time in America’s History, 
We Now have a Grassland Conservation Movement



State of the Birds 2022 
Highlights Importance of Defending the Core for Biodiversity



1st ever national policy in ag 
industry (2022)



"Eastern red cedars and other 
invasive trees are harming our 
environment and our economy,"  
Dobrinski said. 

"This program will help us 
determine solutions to protect our 
water supply, our grazing lands and 
wildlife habitats, and will help us 
reduce the risk of wildfires."





Great Plains Grassland Initiatives

• Unprecedented private lands buy-in
• State-based implementation of new national guidance for grassland 

conservation
• Focus is on addressing drivers of large-scale grassland loss



What Can Be Done Now?



Thank You!

Additional links:
Reducing Woody Encroachment in Rangelands: A Guide for Risk and Vulnerability https://wlfw.rangelands.app/great-plains/woodland-expansion/ 

Working Lands for Wildlife’s Great Plains Grassland Biome Framework: https://wlfw.rangelands.app

Rangeland Analysis Platform: http://rangelands.app

Eastern redcedar science literacy website: http://cedarliteracy.unl.edu

Loess Canyons Science Report: https://www.lpcinitiative.org/wp-content/uploads/Loess-Canyons-Experimental-Landscape-Report-LOW-RES-FINAL-102121.pdf

https://wlfw.rangelands.app/great-plains/woodland-expansion/
https://wlfw.rangelands.app/
http://rangelands.app/
http://cedarliteracy.unl.edu/
https://www.lpcinitiative.org/wp-content/uploads/Loess-Canyons-Experimental-Landscape-Report-LOW-RES-FINAL-102121.pdf


Technical Transfer: Moving from 
Awareness to Action
• Jeremy Maestas

National Sagebrush Ecosystem Specialist, 
USDA-NRCS West National Technology 
Support Center

• Doug Spencer
State Grazing Land Management Specialist, 
Kansas NRCS

• Dusty Tacha
Area Range Specialist, Kansas NRCS

• Dillon Fogarty
Research Assistant Professor, Woody 
Invasions Ecologist, University of Nebraska-
Lincoln

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP
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• Dusty Tacha
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Kansas Awareness 

Early warnings - 1990

Early warnings - 2020

Landscape Reality



Traditional Views

Past Strategies 

Brush Management

• Because of the potential aesthetic, economic, and recreational value of wildlife, 

scattered stands of woody plants are compatible with livestock production.

• Once brush is reduced to tolerable levels, good grazing and pasture management can 

limit recurrence.

Additional context was lacking with these recommendations.



Past Strategies 

Grassland with Few 

Woody Plants

Tolerance              Threshold

Woody Plants          “Tolerable”

GRASSLAND

Brush 

Management 

(314)

Grassland with Excessive 

Woody Plants

Transition to 

Woody State

removal, reduction, 
or manipulation

ESD State            Threshold

Action



New Strategy 

Defend the Core, Grow the Core – Reduce Vulnerability



Recognizing Phases/Stages of WPE 

The Vulnerability Lens

Dispersal

E

RR

R

EE

EEIntact

One seed-producing tree exposes at least 26 acres to WPE!



Mapping Phases/Stages of WPE 

How we understand it now…

Tree Density / CanopyGrass

How we used to see it…



Inventory 2021, 2022, 2023

186,900 acres

Local Reality in Core Grasslands 

Geoportal Data – Browser App

Flint Hills Smoky HillsGypsum Hills

Inventoried grasslands are less than 50% intact.



Integrated Approach 

INTACT GRASSLAND CORES

Prevent seed dispersal into intact grasslands

Avoid allowing seedlings to become seed sources

Monitor the encroachment stages as they change

Suppress the problem by eliminating seed sources

Deciding 
the Actions 
to Take



Integrated Plan 

A system that combines an integrated pest management (IPM) decision-making process with 

natural resource conservation to address pest and environmental impacts. 

INTACT GRASSLAND CORES

Pest Management Conservation System 

(595)
Prevention 
Avoidance

Suppression

Monitoring

Practice

Brush 

Management 

(314)

Prescribed 

Burning 

(338)
Prescribed 

Grazing (528)

Firebreak 

(394)

Access Control 

(472)

Safety

Fuel 

Load

Grassland 

Vigor

Woody 

Residue 

Treatment 

(384)

https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/download?cid=nrcseprd1672254&ext=pdf


Outcomes 

Reducing Vulnerability 
& Monitoring Progress

Monitoring

Benchmark

Monitoring

Vision



Great Plains Grassland Initiative 



Technical Transfer: Moving from 
Awareness to Action
• Jeremy Maestas

National Sagebrush Ecosystem Specialist, 
USDA-NRCS West National Technology 
Support Center

• Doug Spencer
State Grazing Land Management Specialist, 
Kansas NRCS

• Dusty Tacha
Area Range Specialist, Kansas NRCS

• Dillon Fogarty
Research Assistant Professor, Woody 
Invasions Ecologist, University of Nebraska-
Lincoln
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A Look On the Ground 

The Land and The People



Goal: Large Tracts of Intact Grassland 



Phases of Woody Encroachment 

Encroached Woodland State Transition



A Typical Starting Point 



Reality of the Starting Point 



Mechanical Brush Management 



Mechanical Brush Management 



Mechanical Brush Management 

Before After

Photo Credit: Michael Coleman, PF Photo Credit: Michael Coleman, PF



Mechanical Brush Management 

Extreme terrain, yet no tree left behind.



Is This Now Intact? 



Prescribed Burning Essential to Success  

Photo Credit: Michael Coleman, PF



Remaining Risk and Maintenance 



Hurdles to Success 

Cultural Dimension
• Recognizing the problem

• Paradigm shift on viewing and addressing the problem

• Formerly not finishing the job

• Former desire to attack the worst first.

• Operator vs Owner

• Absentee ownership

• Ag vs Recreational land use

• Financial limitations

• Implementation of fire where not culturally accepted

• Changing traditional burning 

• Cultural will

Logistics
• Extreme terrain

• Planted Windbreaks

• Cultural or ESD Exempt Trees



Vehicles to Action 

• Prescribed Burn Associations (PBAs)

• Neighbor-to-neighbor relations

• Peer Pressure – “Tree Shaming”

• Outreach and Educational Events

• Publications – i.e. Vulnerability Guide

• Coordination amongst Govt. agencies and NGOs



Gyp Hills Prescribed Burn Association 



Early Adopting Producers Identify the Problem    

Seeing the Science for the 

First Time

The Problem Gets 

Personal!



Gyp Hills Conservation Coordination Group



Landscape Problem Requires Landscape Solution



First Adopters and Neighbors = Micro Cores 



Coordination and Promotion  



Macro Core of Intact Grassland



Technical Transfer: Moving from 
Awareness to Action
• Jeremy Maestas

National Sagebrush Ecosystem Specialist, 
USDA-NRCS West National Technology 
Support Center

• Doug Spencer
State Grazing Land Management Specialist, 
Kansas NRCS

• Dusty Tacha
Area Range Specialist, Kansas NRCS

• Dillon Fogarty
Research Assistant Professor, Woody 
Invasions Ecologist, University of 
Nebraska-Lincoln

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



New Order of Business
Maintain Your Intact Grasslands

• Saves $25-500 per acre compared to traditional 
brush management. 

“We can remove isolated parent trees from 
otherwise treeless pastures for just $1-2 per acre, 
which allows our managers to cover more ground 
and get ahead of encroachment.” 

–Julie Bain, Bessey Ranger District, U.S. Forest Service

• Saves $25-500 per acre compared to traditional 
brush management. 

“We can remove isolated parent trees from 
otherwise treeless pastures for just $1-2 per acre, 
which allows our managers to cover more ground 
and get ahead of encroachment.” 

–Julie Bain, Bessey Ranger District, U.S. Forest Service
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New Order of Business: Recognize and
Reduce Vulnerability on our Grasslands
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Where We Should Workvs. Where We Usually Work

Old Approach New Approach
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landscape?

a. mostly intact

b. mostly contaminated

c. mostly infested
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Which of the following best describes 
this landscape?

a. mostly contaminated

b. mostly infested

c. a mixture of both contaminated AND infestedU
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Which of the following best describes 
this landscape?

a. mostly intact

b. mostly contaminated

c. mostly infested
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Develop a Plan for Every Acre and Track 
Progress Over Time
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Recommendations for the Inventory Process 
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New Decision Support Process
Developing solutions to reduce grassland vulnerability to woody 

encroachment.
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Windbreak Management





Landscape Explorer 

Scott Morford
WLFW science team
University of Montana

A conservation tool to visualize 

and communicate landscape 
change.



Working lands science innovation through co-production

2016 2019 

SGI Mapping 

Platform

Rangeland 

Analysis Platform

2021 2022

Production 

Explorer

Yield Gap 

A track record of tools you can use….



The science of everywhere. Everywhere.



Tools that promote cross boundary collaboration 

and building shared narratives.



Scale mismatch complicates the communication of 

ecosystem threats.





Enchanted Mesa near Albuquerque, NM. 

From Allen et al. 2002.

1889

1977

Near Prineville Oregon

From Miller 2005.





Army Map Service Achieve at the USGS





Introducing 

LandscapeExplorer.org

Ø Explore how our landscapes have changed with an easy-
to-use map showcasing modern and historical aerial 

imagery. 

ØWall-to-wall coverage of the Great Plains and Sagebrush 
Biomes

Ø Historical imagery from the mid 20th century captures 
more than 70 years of change.

Ø Interpretive pages highlighting landscape threats and 
conservation successes by WLFW.

Ø Shareable: highlight change in a specific area and send 

via email or share on social media.

Ø Downloadable: Use these historical images in your own 

projects, including GIS compatible images.



Live demo 

https://LandscapeExplorer.org



Upcoming:  Historical Imagery in Google Earth



• LandscapeExplorer.org is live! 

• Expanding to the Pacific Coast in August

• Improved functionality on mobile in coming weeks.

• Check out the WLFW newsletter and WLFW.org for upcoming tech-transfer opportunities!

Lake McDonald 

 Glacier National Park

1954



Scott Morford

University of Montana

scott.morford@ntsg.umt.edu

406.461.4910

Financial and technical

assistance from: 

THANK YOU!

LandscapeExplorer.org



Spotlight on Wyoming 
Migratory Big Game Project

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Spotlight on Wyoming 
Migratory Big Game Project
• Tim Griffiths

National Coordinator, West Working Lands 
for Wildlife, USDA

• Arthur Middleton
Senior Advisor, Wildlife Conservation, USDA

• Jackie Byam
State Conservationist, Wyoming NRCS

• T.J. Wilson
Director, Conservation Division, 
USDA Farm Service Agency

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Joe Riis

With the advent of satellite tracking and remote 

sensing, we can see further into the hidden lives 

of ungulates: their movements, their impacts on 

other species, what threats they face. 



Research and mapping efforts have been accelerating across the western states.



Joe Riis



Joe Riis



Joe Riis



Joe Riis



Joe Riis



Joe Riis



Elk movements illustrate the richness 

and power of new data and mapping.

Agencies, universities, ranchers and 

tribes have mapped migrations of 16+ 

major, partially migratory populations.

In total, some 20,000-30,000 females 

undertake these migrations seasonally.

Their average spring departure is May 

11 (+/- 24 days); average fall departure is 

about November 2 (+- 22 days). Their 

migrations range from 30-140 miles. 

This amounts to 10-12,000,000 pounds 

of biomass moving in and out of core 

areas of GYE twice each year.

Herds spend significant time on private 

and some on tribal working lands.

Middleton, A.D., et al. 2020. Conserving transboundary wildlife 

migrations: recent insights from the Greater Yellowstone 

Ecosystem. Frontiers in Ecology and the Environment 18:83-91
Wyoming Migration Initiative and University of Oregon Infographics Lab



biodiversity and trophic complexity

Photo: Dan Stahler, NPSPhoto: Joe Riis



climate resilience and 

mitigation



Photo: Jason BaldesPhoto: Joe Riis

Photo: Lee Livingston

Cultural values, economic opportunity, recreation



Wilderness values and 

“the visitor experience”



Invasive species

Land use conversion

Conflicts over disease, forage

RoadsFences

Conflicts over crop damage









Formal partnership between 

USDA and State of Wyoming

Internal NRCS-FSA partnership 

to offer diverse tools for short, 

medium and long term 

conservation and restoration and 

increase their complementarity

Priority areas to focus efforts

• 4 with State of Wyoming

• 1 with Eastern Shoshone and 

Northern Arapaho Tribes

About $1m invested to date in 

ecological and social science 

research at the University of 

Wyoming

Commitments of about $22m in 

ACEP and EQIP to Wyoming in 

2022 and 2023

A commitment of at least $40m 

in ACEP and EQIP to Wyoming, 

Idaho, and Montana for 2024



Keeping Grass Green-Side Up

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Keeping Grass Green-Side Up
• Alan Lange

Natural Resources Specialist, USDA Farm 
Service Agency

• David Naugle
WLFW Science Advisor, Wildlife Biology 
Professor, University of Montana

WESTERN WORKING LANDS FOR WILDLIFE WORKSHOP



Keeping Grass Green-Side Up

Alan Lange
FSA Natural Resource Specialist

&

David Naugle
USDA Science Advisor



Landowner

leadership





FSA is 

investigating 

woodland 

encroachment

on CRP 



Theobald et al. (2020)





Two Primary Threats Limiting Grassland

South Dakota

sod busting

eastern

Montana



Where We Stand Today:

• 25% still core and currently at low risk
             to cultivation / encroachment

• 17% currently vulnerable to cultivation,
            encroachment or both

• 58% Already cultivated or severely 
            degraded by encroachment



Marginal Soils

• 70% of new croplands produced 

yields below the national average, 

with a mean yield deficit of -6.5%

• Reduced yields come at high cost to 

wildlife, water quality, soil health

    & carbon

• Rates of loss in PPR rival those of 

Brazilian Amazon rainforest



NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 
NATURAL RESOURCES CONSERVATION SERVICE
A FRAMEWORK FOR CONSERVATION ACTION 



• Since 1985 CRP has 

incentivized grass 

     re-establishment

• CRP the single largest 

program capable of 

restoring grassland in

     core areas

 

• CRP conserved 4.5M 

songbirds, and met 

recovery goals for 8 species

Conservation Reserve Program



Today, CRP enrollment is approximately 23 million acres,

or 63% of its former 36.7 million-acre high

CRP Enrollment History



Our Primary Toolbox in 

USDA-FPAC

• ‘Traditional’ CRP Yearly 

payment to remove 

cultivated land from 

production and plant back 

grasslands 

• Grassland CRP Yearly 

payment to conserve 

grasslands as grazing or hay 

lands; no crop history 

required

• EQIP – Technical and 

financial assistance to 

develop grazing system, 

install fencing and water

• ACEP – Easements provide 

lump sum to protect intact 

grassland from cultivation 

in perpetuity

FSA NRCS







1. Prioritize Grassland Restoration to

Grassland Cores

• All USDA programs focused on grassland cores

• For FSA, Traditional CRP is the primary mechanism

• For NRCS, EQIP grassland plantings

EBI N1-7 for rankings?

State & National Priority 
Zones?

CART mechanism?



2. Transition Traditional CRP to Working Lands

Retain grassland exiting 
Traditional CRP by replacing lost 
annual payments with revenues 

from livestock grazing

• Many of these former farm fields 
lack a grazing plan and 
infrastructure, so…

• NRCS or FSA can help producers 
transition from idled lands to 
working lands

• Including technical know-how 
and financial assistance for 
fencing and water



3. Alleviate current cultivation risk on

existing grasslands

In cores, use Grassland CRP to maintain existing grasslands

Avoided Loss to Proactively Maintain Working Grasslands



• Show you from a science 
perspective why this approach 
will work

• Evidence that we have the 
tools in place to help

• Culmination of work by
   3 universities over past 8 years

Scientific Underpinnings



Quantifies probability of cultivation using soils, climate,

topography, and other inputs

2016

2021

2023
Funded in part by 

FSA & NRCS

What the Spatial Scientists Taught Us



What the Social Scientists Taught Us

Funded by FSA

in 2020



Funded by FSA & 

NRCS in 2021

Cowboy Boots Meets Big Data at K-State

Recommendation: Need to understand biophysical factors 

that promote grassland persistence after CRP to maximize 

program benefits for rural communities and wildlife



Study Design

• 6 states

• 10,879 CRP 
grasslands

• Contracts expired in 
2007

Two Questions

1. How many CRP 
fields remain as 
grassland a decade 
after contracts 
expire?

2. What biophysical 
factors contribute 
to grassland 
persistence?



Legacy Effect

58% of CRP fields

remained in grass

Persistence

varied 36-76%

Interact early with 

producer or lose 

40% of decision 

space



Tillage Risk
Grassland Abundance 

in 20 sq mile area

Variation in Grassland Persistence

Annual variation in crop prices and drought severity also influenced durability



Persistence is

4x higher in

low-risk 

landscapes

Influence of Cultivation Risk on Persistence



We have the technology to do this everywhere



RECAP

Defend and expand 
grassland cores

Saturate priority areas 
knowing persistence 

will be high

Maintain Grazing 
Cultures



Significant Easement Investment

SW

Wyoming

Idaho’s

Pioneer 

Mountains

Montana’s

Hi-Line

717,060 Acres   $427.3M Invested     265 Ranches



Tackling Both Threats Together,

Not Separately,

and Align FSA and NRCS

Vision is to provide the entire buffet of Farm Bill 

programs to producers for grassland conservation



Conservation Plan Producer Decisions

Framework for Action
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