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e Alignment of Practice Purpose statements
with Science?

Prescribed Grazing

Prescribed Burning

Brush Management

Range Planting

Riparian Herbaceous Cover

Upland Wildlife Habitat Management
Herbaceous Weed Control

e Findings:

Broadly supports many NRCS
purpose statements.

Unable to determine magnitude or
trend of conservation benefits.

More long-term studies needed.

“This synthesis provides a foundation upon which the next
generation of rangeland conservation practice standards can

be designed and implemented.”
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Presentation Notes
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical/nra/ceap/blr/?cid=stelprdb1045811



Query research findings that have been linked to:
 Resource Concern Categories
« Conservation Practices

Provides:
* Annual Percent-Change Rates extracted from research studies.
* Probabilities and Uncertainty of conservation treatments.
* Plots of research results vs. NRCS Practice Points and CPPE values.

Can be used for:
« CEAP for assessments and ecosystem service valuation work.
« Updating practice standards.
« Target the most effective treatment types.
« Capture probable direction and magnitude of change.
* Bunches of stuff!
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The Conservation Outcomes Research Explorer (CORE) web application is being developed by Loretta Metz, Carrie-Ann Houdeshell, and other CEAP-Grazing Land partners. 

CORE is a PostgreSQL database where approved subject matter experts (SME) can enter research results from peer-reviewed papers. In the background, calculations are performed to determine Annual Percent Change, Probabilities, and Uncertainty values of all measured metrics within a research study. The SME is responsible for linking each study to one or more of the NRCS Resource Concern Components, and to one or more Conservation Practices. 

CORE provides a clear data entry flow for SMEs. More importantly, it provides a clean, user-friendly interface for anyone to query the data it contains, to determine how effective certain practices are at treating resource concerns. Graphs and charts of metrics are eye-appealing and informative, helping tell the story of conservation practice effects on different land uses, as a function of research findings. As soon as a new research paper is entered and has been quality-verified, the CORE output values and graphics instantly update in the user interface.

CEAP-Grazing Land is planning to release CORE v.1 for use by mid-summer 2022. 


CORE - Conservation Outcomes Research Explorer

Draft and subject to change

Draft; Subject
to Change
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Choose your land use to explore associated research findings.
Research studies are marked on the map with blue pins.
Land Resource Regions are a map layer.
The relationships of practices is shown on the right. The thicker the chord in the chart, the stronger the relationship among practices. For example, the thickest chord connects Range Planting to Herbaceous Weed Control, meaning that it was not uncommon for research studies to use both practices together. This supports the NRCS approach of using suites of practices, rather than individual practices, to more effectively achieve objectives.

Drilling deeper into the Herbaceous Weed Treatment practice, these violin plots show the annual percent change (y-axis) plotted against the resource concern component (x-axis) that are linked to the research metrics.

The Red Dot plots the CPPE value, and the blue line plots the Practice Points Index value. Plotting both of those in relationship to the research values is a quick display of how those subjective values actually align with research findings. The 0 value on the y-axis is the “no change” baseline from the literature.



Ecosystem Service Valuation on Rangelands

52-page electronic report



Ecosystem Service Valuation on Rangelands

Change in Ecosystem Service Metrics Due to Rangeland Management Practices

Year
® 2008
2009
2010
2011
2012
2013
2014
2015
2016

Soil and Site Stability Hydrologic Function Biotic Integrity Ecosystem Service Values
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Average Percent Change Average Percent Change Average Percent Change Average S/acre/year Change

| |
0.02% 0.23% 0.01% 0.27% 0.64% 6.12% $7.01 $61.60

https://www.eartheconomics.org/conservation-and-communities
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Ecosystem Service Valuation on Rangelands

https://www.eartheconomics.org/conservation-and-communities
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So what did we find? When NRCS applied Brush Management and Prescribed Grazing, either individually or together, the value of ecosystem services increased anywhere from $2.28/acre/year to $4.93/acre/year.

Multiplied across the entire Central Great Plains study area, those two practices account for an estimated $1.7M to $3.6M/year increase in the value of ecosystem services that benefit the public.
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Ecosystem Service Valuation on Rangelands

https://www.eartheconomics.org/conservation-and-communities
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We are currently analyzing ecosystem service values in the pink area on the map, with a final report expected by January 2023. 
We would love to continue expanding this work to the Northern Great Plains and other areas, to ultimately use the values of ecosystem services in the conservation planning process. 


Ecosystem Service Valuation on Rangelands

are NRI
on non-federal
rangeland.

Green dots are BLM
on their rangeland.

156% more data
points with BLM
included.

Average of $171
million/year EQIP
spent on federal
lands.

https://www.eartheconomics.org/conservation-and-communities
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This will be a combined NRCS and BLM analysis, because a significant portion of the region is BLM managed lands, and the private ranching enterprises utilize BLM lands.
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Tools for Grazing Land Users
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In addition to assessing conservation benefits, we are building tools for ranchers, conservationists, and others to use. We actively try to link Financial, Community, and Ecological benefits, …on both sides of the fenceline.


rSVI (water)

Conservation planning layer to identify risk potentials for water and wind
erosion on rangelands. Bare soil analysis (100% bareground).

Uses official soil data from NRCS, RHEM (Rangeland Hydrology and
Erosion Model) water erosion model runs, and wind erosion modeling with
the Aeolian Erosion (AERO) model.

Key soil properties used to determine soil vulnerability:
o Surface Texture, both mineral and organic
» Percent Slope
» Percent Surface Rock Cover

Integrated into planning and assessment tools such as CART to help
identify vulnerable rangeland soils for more targeted and effective
conservation delivery.
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Soil erosion (by water or wind) can have detrimental effects on ecological resources, such as forage amount, quality, plant health, air and water quality. To aid initial resource assessments to determine potential risks of soil loss on rangelands, the Conservation Effects Assessment Project – Grazing Land (CEAP-GL) component developed the rangeland Soil Vulnerability Index (rSVI). 



rSVI —rangeland Soil Vulnerability Index rSVI (water)
rSVI (wind)
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Draft risk maps for water and wind losses on rangelands.


Pardon the Oklahoma maps!... You get the jist.

rSVI —rangeland Soil Vulnerability Index rSVI (water)
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This geospatially-based index was developed using research on wind and water erosion that occurs on rangeland and pairs specific soil characteristic values with NRCS SSURGO soil data to determine a risk class by soil component for both water and wind. 
Our ARS partners in Tucson, AZ modeled sediment yield, soil loss, and runoff values based on 6,000 unique model runs using the Rangeland Hydrology and Erosion Model (RHEM). Estimated losses were then grouped according to soil surface texture, slope percent, and rock cover percent. Those grouped losses resulted in the four Vulnerability (or Risk) Classes you see here. Every soil component within every map unit was placed in a risk class, and the soil map unit was then assigned the risk class with the greatest acres of all soil components in the map unit.
We are currently refining the rSVI (wind) vulnerability index using model runs from the Aeolian Erosion (AERO) model, developed with ARS-Jornada and CEAP-GL. Because the rSVI ratings are based on dry, unvegetated soil conditions, use may be limited to helping producers understand the importance of maintaining vegetation cover within their adaptive grazing plans. 
CEAP-GL is also developing a rangeland Ecological Vulnerability Index (rEVI) geospatial layer that will incorporate various vegetation cover and distribution thresholds onto the rSVI, offering risk categories of water and wind erosion for different vegetated conditions by soil component.


Pardon the Oklahoma maps!... You get the jist.

rSVI —rangeland Soil Vulnerability Index rSVI (water)
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Rather than view a static map with risk classes displayed (previous maps), we can interact with the data. We can choose the minimum amount of Rangeland per HUC12, and the number of watersheds to display, with their total at-risk acres. There are also various other ways to display and analyze the risk values for each soil and soil map unit that are currently being built.


Choose MLRA, then go through the 14 filter categories on the left to find soils with
those properties.



Rangeland Brush Estimation Tool

MLRA 84
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Example of RaBET output for MLRA 84.  You’ll be able to zoom into a ranch or pasture, or down to a 30m pixel, and obtain woody canopy cover data over time within each MLRA on rangeland.

The RaBET web application is being developed by Loretta Metz, Dr. Chandra Holifield (ARS), and other CEAP-Grazing Land partners. 

RaBET uses a combination of ground-collected data, 10cm color-infrared aerial imagery flown over the ground data plots and to greater extent, NAIP imagery, and additional field data to develop unique algorithms by MLRA applied to Landsat imagery. The output provides woody canopy cover estimates over time, by 30m pixel. RaBET is a field-scale woody cover estimation tool, appropriate for field office use in conservation planning. 

CEAP-Grazing Land is planning to release RaBET v.1 for use by mid-spring 2022. Beta-testing to start January 2022.



 Producers, Organizations

« Ranchers, Society for Range Management, National Cattlemen’s
Beef Association

 Federal & University Partners
* ARS, NRCS, ERS, FSA, NASS, USFS, USFWS, BLM, Universities

ARS Univ’'s

o Across all NRCS Deputy Areas



MODELING RESOURCE
CHANGE & RISK

BRINGING ECOSYSTEM
SERVICES INTO
PLANNING

USING NEW
TECHNOLOGIES
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