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SOLUTIONS
Increase high carbon residue

Increase vegetation

Decrease unsheltered distance

Increase surface roughness

Increase soil moisture
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Soil Health

Increase vegetation

The cardinal rule of wind 
erosion control is to strive to 
keep the land covered with 
vegetation or crop residue 
at all times.

NRCS National Agronomy Manual, 2011
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Mechanism of surface roughness

Image: Tatarko, J. Trujillo,W.  and Schipanski, M. 2019. 
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Oriented and Random Roughness

ORIENTED 
RIDGES

RANDOM 
CLODS

RIDGES WITH CLODS
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Ridge orientation – Cross Wind Ridges (CPS 588)

LESS 
EROSIVE

MORE 
EROSIVE

N
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Angled ridges with stripcropping

Image: USDA-ARS. 2016. WEPS 1.5 User Manual 
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Clod Size and Effectiveness

Rough Surface = 
Less Erosive

Smooth Surface = 
More Erosive
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Smooth surfaces

Alfalfa Rolling or Land Leveling
• Operations outside the critical erosion period
• Minimize field size
• Windbreaks and barriers
• Sprinkler irrigation

Ridged Systems
• Immediate installation of ridges
• Minimize time field is a smooth 

surface
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The Importance of No-till Cover

Without adequate residue or 
vegetation, a smooth no-till surface 
can be highly prone to wind erosion.

Image: Ryan Cassillas, near Great Falls, MT, Jan 2021
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Roughness Breakdown and Soil Texture

Image: Tatarko, J. Trujillo,W.  and Schipanski, M. 2019. 

TIME 
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Soil Aggregation

Good Aggregation =
Less Erosive

Poor Aggregation =
More Erosive

• Disturbance physically degrades soil aggregates
• Disturbance accelerates residue decomposition

No-till, 
Continuous Crop

Tilled, 
Wheat-Fallow

Soil Health Demonstration: Infiltration video

https://www.youtube.com/watch?v=iTPjLaHLDP4&pp=ygUZbW9udGFuYSBucmNzIGluZmlsdHJhdGlvbg%3D%3D
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Soil Crusts

Crusted Surface =
Less Erosive

Non-crusted Surface =
More Erosive
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• Field-scale option for 
high tillage/low residue 
crop systems.

• Less effective on sandy 
soils.

• Not a stand-alone strategy 
as roughness degrades 
over time.

Pr
o
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Increase surface roughness
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SOLUTIONS
Increase high carbon residue

Increase vegetation

Decrease unsheltered distance

Increase surface roughness

Increase soil moisture
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Mechanisms of Soil Moisture

Image: Datta, S., S. Taghvaeian, J. Stivers. 2017. Understanding soil water content and 
thresholds for irrigation management. Oklahoma State Extension. BAE-1537.

Volumetric Water Content

Saturation Field Capacity Permanent 
Wilting Point

30 – 60% 20 – 40% 7 – 24%
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Soil Moisture and Wind Erosion

Chepil, W.S. 1956. Influence of moisture on erodibility of soil by wind. Soil Science Society 
of America Journal, 20 (2): 288-292

Soil Moisture

So
il 
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Oven-dried Permanent Wilting Point

20 mph

32 mph

26 mph

Assumes soil 
condition at 

surface or near-
surface conditions
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Permanent Wilting Point

“When pressed in the 
palm of the hand, the soil 
particles formed a fragile 
ball that crumbled readily 
as it was pressed between 
the fingers.”

- Chepil, 1956

USDA-NRCS. 1998. Estimating soil moisture by feel and appearance. 

https://nrcspad.sc.egov.usda.gov/distributioncenter/product.aspx?ProductID=199
https://nrcspad.sc.egov.usda.gov/distributioncenter/product.aspx?ProductID=199
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Soil Surface Conditions
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PWP = Water Content, 15 Bar

https://websoilsurvey.nrcs.usda.gov/app/
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Finding Information - Mesonet

https://www.mesonet.org/weather/soil-moisture/1-day-average-4-inch-bare-soil-fractional-water-index?ref=1257
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Timing of Fall Seeding and Soil Moisture

Minimize disturbance 
prior to critical wind 
erosion period (Nov – 
April).
Ok to seed in fall into 

adequate residue and 
moisture
 Soil moisture > Permanent 

Wilting Point
Consider waiting until 

spring if residue cover 
and soil moisture is low.
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Residue for Dryland

Image: USGS public domain



FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

Surface irrigation
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Irrigation Limitations

Do not install the Sprinkler System (CPS 442) practice for 
wind erosion control. Only use if it’s existing.
Use for intermittent or emergency use.
Not a long-term strategy for erosion control. 
Even if the system exists, water may not be available.
Moisture evaporates within 24 hours and needs to be re-

applied.
 Issues with groundwater depletion. 
Use additional solutions of minimum field size, surface 

roughness, cover crops, etc.
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Hydrology Manipulation

Drainage Water 
Management (CPS 554)

Subsurface Drainage  
(CPS 606)

Images: Ohio State University Extension
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Drought and Wind Erosion

Dust Bowl context = no cover + sandy soils + drought
Drought results in low residue and low vegetation. This 

creates a downward wind erosion spiral.
Reminder that WEPS looks at an average year, not a drought 

year. It is possible to be in compliance (2T) or meeting T with 
WEPS and still have a major wind erosion event. 
Plan for the worst case, not the average.
Build redundancy into these systems to provide insurance 

in case of drought.

Boise City, Oklahoma
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• Highly effective • Difficult to control
• Temporary - 24-hour 

maximum effectiveness
• Not a stand-alone 

solution

Pr
o

Co
n

Increase soil moisture
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Solutions
Increase high carbon residue

Increase vegetation

Decrease unsheltered distance

Increase surface roughness

Increase soil moisture
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Soil Health

Wind erosion control relies 
on prevention and getting 
ahead of the problem, not 
emergency control 
measures.
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Timing and Location

ASAP!
 Low cover areas
 Sandy soils
Knolls
 Treat upwind 

areas first.

Chadron, NE, March 2013
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Web Soil Survey - Wind Erodibility Group



FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

Emergency Tillage

Smith, J.A., D.J. Lyon. 2010. Emergency wind erosion control. University 
Nebraska Extension. G2006.

https://extensionpubs.unl.edu/publication/g2006/na/pdf/view#:%7E:text=Recommended%20practices%20include%20residue%20or,Wind%20Erosion%20and%20Its%20Control).
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Sandfighter and Crusting
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Residue addition

Image: Tatarko, J. Trujillo,W.  and Schipanski, M. 2019. 

2000 – 4000 pounds/acre
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Manure addition

6 – 8  tons/acre

Tatarko, J. Trujillo,W. and Schipanski, M. 2019. Wind erosion processes 
and control. Colorado State University Extension Publication. 

https://extension.colostate.edu/docs/pubs/crops/xcm180.pdf
https://extension.colostate.edu/docs/pubs/crops/xcm180.pdf
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Temporary Artificial Barriers

Images: Tatarko, J. Trujillo,W.  and Schipanski, M. 2019. 
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Irrigation
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Soil additives

Images: Tatarko, J. Trujillo,W.  and Schipanski, M. 2019. 
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Putting it Together Gather Information

1. Wind energy and 
preponderance info - 
WEPS

2. Wind Erodibility 
Group – Web Soil 
Survey

3. Document crop 
rotation and history

4. Look at field size 
history – aerial images
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Putting it Together Apply Solutions

1. Increase high carbon 
residue – crop 
rotation

2. Increase vegetation – 
Crop rotation, cover 
crops

3. Decrease 
unsheltered distance

4. Increase surface 
roughness

5. Increase soil 
moisture
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