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Background



WEPP Basics
• WEPP is a hillslope sheet and rill erosion prediction 

tool
• WEPP is a process-based model (7 subprocesses)
• Two other presentations at ASABE cover WEPP use 

and Conservation Resources – Land Management 
Operations Database (CRLMOD) more completely

• WEPP for NRCS hosted by ARS on website: 
http://brenton.nserl.purdue.edu/rest/weppcrtest/

• Used as supplemental planning tool by NRCS
• Extensive vegetation and operation library exists for 

conservation planners

http://brenton.nserl.purdue.edu/rest/weppcrtest/


WEPP Basics (continued)
• Popularity of industrial hemp created vegetation and 

operation need:
• Hemp, industrial, CBX
• Hemp, Industrial, fiber
• Hemp, industrial, grain

• Vegetation files built using multiple resources:
• WEPP technical documentation
• ARS and university input
• Conservation planner field observations

• New operations and vegetations shared with partners 
and public

Presenter Notes
Presentation Notes
-University of Kentucky Hemp Specialist Tom Keene provided a lot of input.-In 2021, over 54 thousand acres of industrial hemp were planted. Harvested value of IH over 700 million dollars. (NASS 2/17/22 release)



WEPP Basics (continued)
• Vegetation construction heaviest workload and focus 

of presentation
• Two new harvest operations also added:

• Harvest, biomass fiber
• Harvest, biomass manual

• Harvest operations simple to parameterize
• Little ground disturbance
• Similar to existing harvest biomass operations



Vegetation Parameterization 
Workflow



Vegetation File Creation Workflow

1. NRCS Agronomy 
Leadership Notified Potential 

Crop Record Missing

2. Verification New 
Crop Needed

3. Crop Growth Data 
Obtained

4. Similar Crop Identified

5. Key Growth Region Identified 
and Team Assembled

6. ‘Fixed’ Parameters 
Updated

7. Crop Growth Tested 
in Key Region

8. ‘Flexible’ Parameters 
Updated (if needed)

9. Testing Extended Across 
US (as applicable)

10. New Crop Released to 
CRLMOD and Partners

Presenter Notes
Presentation Notes
The plant population, growth characteristics were matched to Tom Keene, Kentucky State Agronomist Randy Smallwood, ARS scientists and other data available.  Results from WEPP history graphs were shared and confirmed with these experts.



Crop Record - Notification and Need
• Recommendations made by planners and partners
• NRCS State Agronomists, Regional Agronomists, and 

National Agronomist primary points of contact
• Key Questions:

• Does a similar vegetation file exist?
• If so, does it grow properly and have similar canopy 

cover, stature, population and residue properties?
• If not, how widespread is the vegetation use?
• What is the model erosion output being used for?



Obtaining Crop Growth Data
• Land Grant University (LGU) publications (both formal 

and informal)
• ARS publications
• NRCS Plant Material Center (PMC) publications
• LGU, PMC, and ARS Agronomists’ correspondence
• Photos and tabular growth data from NRCS 

conservation planners
• Personal interviews with agronomists and hemp 

specialists

Presenter Notes
Presentation Notes
For Hemp data, the University of Kentucky growth and yield data was key, along with nearby states. We also collected data from other states.



Similar Existing Crop Identification

Grain Sorghum and No-Till 
Soybeans



Similar Existing Crop Identification

Industrial Hemp – Seed Production – Photo Courtesy of Mike 
Kucera



Similar Existing Crop Identification

Industrial Hemp – CBD Oil 
Production – Photo Courtesy of 
Mike Kucera



Similar Existing Crop Identification

Presenter Notes
Presentation Notes
Over 150 crop choices exist for WEPP (and WEPS) in CRLMOD4



Parameterization Priorities

Step 1: Establish Fixed
Parameters

Step 2: Adjust Remaining
Parameters

Presenter Notes
Presentation Notes
Some of the fixed parameters are different between the three hemp types.



Adjusting Remaining Parameters

Canopy Cover Coef., Canopy 
Height Coef., and Biomass 
Energy Ratio Adjustments

Presenter Notes
Presentation Notes
Explain how these adjustments work for growth and canopy development



Identified Hemp Harvest System

Presenter Notes
Presentation Notes
Simple hemp management systems used for growth tests.



Simple Hemp Fiber Management

Presenter Notes
Presentation Notes
Key graphs from results analysis tab



Identified Hemp Harvest Systems



Testing Industrial Hemp Management Systems

Presenter Notes
Presentation Notes
Data provided from Tom Keene was also from yield trials across Midwest states as far away as North Dakota.



Questions?

USDA is an equal opportunity provider, 
employer, and lender.



Reference Section – Energy to Biomass

Presenter Notes
Presentation Notes
References for possible questions



Reference Section – Canopy Cover

Presenter Notes
Presentation Notes
References for possible questions



Reference Section – Canopy Height

Presenter Notes
Presentation Notes
References for possible questions
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