
Managing biome-scale threats



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
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The Science and Technology Behind the NRCS’s 
First Biome-Scale Framework for Conservation Action in America’s Grasslands 



Science is well-positioned to support the scaling-up of conservation in the Great Plains



Morford et al. in review 

The Top Threats to the Great Plains Grassland Biome:
Land Use Conversion & Woody Encroachment
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The potential to track dynamic transitions at large scales only recently became possible



NRCS State Leadership Responded Overnight to Insights from New Technology



Conservation Reserve Program

PROS CONS
• Since 1985 CRP has 

incentivized grass re-
establishment

• Communities benefit from 
$2B infusion from set-aside 
payments

• CRP conserved 4.5M 
songbirds, and met 
recovery goals for 8 species

• Still losing a million acres of  
grassland annually in U.S.

• With federal acreage caps 
declining, competition is 
intense to stay in program

• More than half  of  willing 
landowners are unable to re-
enroll expiring fields

Outlook concerning because acreage exiting CRP is the 
largest source of  grassland loss in the nation



Improving CRP retainment and transitioning 
to working grasslands

• 58% rate of grassland retention a 
decade after CRP expiration –
revealing high landowner interest

• Retention rates are twice as high in 
lower productivity landscapes and 
where grazing cultures persist in a 
more intact grassland matrix

NRCS Strategy in GP Framework:

Retain grassland exiting CRP by 
replacing lost annual payments with 
revenues from livestock grazing 
(ACOGS)
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Systems-Level Outcomes for Ranching, Wildlife, and General Public



NRCS Strategy in GP Framework:

Arrest woodland expansion through 
preventative management and 
targeted restoration
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$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

The Great Plains Biome is Collapsing

Uden et al. 2020; Twidwell et al. 2021
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Roberts et al. 2019; 2021

Large-scale vegetation transitions serve as early 
warning for grassland wildlife



Woodland expansion takes land out of agricultural production

Kansas > 2M tons lost in 2019

Morford et al. in review

*Preliminary model estimates; county values in pounds



Rangeland production statistics for Osborne County, KS

Rangeland production statistics will soon match 
the rest of agricultural communications

Morford et al. in development



Landowner Groups 
Winning the War are 
Reducing Risk and 

Vulnerability






