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Conservation Effects Assessment Project (CEAP)
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USDA/NRCS CEAP
Charlie Rewa, CEAP-Wildlife
Lori Metz, CEAP-Grazing
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Jeremy Malczyk

Univ. of Nebraska
Dirac Twidwell, Lincoln
Dan Uden, Lincoln

Univ. of Idaho
Jason Karl, Univ. of ID



Source: Bloomberg

Range and pasture: 
>1/3 of the US

654M acres
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Plants provide the foundation for profitable livestock production, 
abundant wildlife habitat, healthy soils, and clean water

Photo: Mirr Ranch Group
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When you Google “rangeland monitoring”….
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Field sampling is essential but…how can we monitor an allotment or pasture?
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Field sampling is essential but…how can we monitor a region?
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Field sampling is essential but…how can we monitor statewide?
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2017

2004

Field sampling is essential but…how can we monitor through time?
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Landsat – an exceptional history of  earth observation
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 438 miles above Earth
 4.7 miles/second
 1 orbit = 99 minutes 
 115 mile wide swath
 16 Days = entire Earth 

surface coverage

115 miles 

Day 1 Day 15

Landsat 8

Images courtesy of USGS & NASA



Variability not captured by past products
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Field Plots + Landsat + Cloud-Computing = Innovation
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Field Plots + Landsat + Cloud-Computing = Innovation
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The Rangeland Analysis 
Platform (RAP)



If  you collected NRI or AIM data…THANK YOU!
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Methods

31,000+ NRI & AIM plots from 
2004-2016 converted to 

percent cover of:

Field Plots Predictor Variables

Elevation
Soils

Landsat Reflectance
Vegetation Indices

Climate Data

… 215 layers

Random Forests 
machine learning 

algorithm

• Train Random Forests model 
• Build data cubes from 1984-2017
• Predict % cover at 30m from 

1984-2017 of:

Geographic 
Coverage at 30m

Land Surface 
Variability

Temporal Coverage 
Historic to Present*

*Maps immediately 
produced at year’s end

Machine Learning and Cloud Computing

Annual Forbs & Grasses, 
Perennial Forbs & Grasses,
Shrubs, Bare Ground, Trees

Annual Forbs & Grasses, 
Perennial Forbs & Grasses,
Shrubs, Bare Ground, Trees
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The Land Cover Maps
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Peer Reviewed Publication
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Applications #1 – Wildfire and Cheatgrass
Percent Annual Herbaceous 2017

0 >50%

Applied 2015

Applied 2016

Herbicide Treatment Areas

www.rangelands.app
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Applications #1 – Wildfire and Cheatgrass
Percent Annual Herbaceous 2017

0 >50%

Applied 2015

Applied 2016

Herbicide Treatment Areas
Photo: The Oregonian

Annual Forbs & Grasses
Perennial Forbs & Grasses
Shrubs
Bare Ground
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Applications #2 – Grazing and Rangeland Health
2002 2010
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Perennial Forbs & Grasses
Annual Forbs & Grasses
Shrubs
Bare Ground
Precipitation

Photos: BLM. Billings, MT



Applications #3 – Prescribed Fire & Woody Plant Expansion

Photo: Tri-State Livestock News
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It’s a Model, there is error.

Cover Class Annual Forbs & Grasses Perennial Forbs & Grasses Shrubs Trees Bare Ground

Mean Absolute Error (%) 7.8% 11.2% 6.9% 4.7% 7.3%

www.rangelands.app



It’s a Model, there is error.

Cover Class Annual Forbs & Grasses Perennial Forbs & Grasses Shrubs Trees Bare Ground

Mean Absolute Error (%) 7.8% 11.2% 6.9% 4.7% 7.3%
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Years with Limited Landsat Data

www.rangelands.app



Why doesn’t RAP match my expected cover value?

What is your percent tree 
cover estimate?

www.rangelands.app

Photo: NRCS



Why doesn’t RAP match my expected cover value?

300 yards

SWA Tree cover mean = 4.5%
RAP Tree cover mean = 4%

Visual estimates may vary 
significantly from aerial or 

satellite estimates.

www.rangelands.app

Photo: NRCS



RAP is another tool for your toolbox

This tool DOES NOT replace boots on the ground.
The maps and data provided by RAP are intended to be used alongside local 
knowledge and site-specific data.

This tool IS NOT for precision monitoring and management.
The RAP should not be used in isolation to quantify rangeland resources, to define 
thresholds, or to evaluate the efficacy of management practices or treatments.

RAP provides a historical and spatially complete view of your area.

Use RAP to examine land cover trends through time.

Use RAP to assess land cover variability in your area of interest.

Use RAP alongside local knowledge and data to inform conservation and 
management action plans.

www.rangelands.app



RAP is your tool for monitoring rangelands across 
space and time as never before.

www.rangelands.app
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