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Wind erosion control requires
continued vigilance and
maintenance.

Hereford, TX
June 2006
Chadron, NE
March 2013
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MT Hwy 87, Chouteau County, Montana
March 2019
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. p - TX Hwy 87, Lynn County, Texas
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Dust Fatality
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Fig. 4. Spatial distribution of dust storms (red circles) and dust fatalities (background shading) from
2007 to 2017 in the United States. The dust storm data are obtained from the IMPROVE network fol-
lowing Tong et al. (2017) and fatality data are the state totals from the fused FARS and Storm Data.

Tong, D., et al. "How many people were killed by windblown dust events in the United
States?." Bulletin of the American Meteorological Society 104.5 (2023): E1067-E1084.
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Fig. 7. Comparisons of total fatalities of major weather hazards from 2007 to 2017 in the United States.
Dust fatality data are taken from this study while those from other disasters are from the Natural Hazard
Statistics.

Tong, D., et al. "How many people were killed by windblown dust events in the United

States?." Bulletin of the American Meteorological Society 104.5 (2023): E1067-E1084.

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


https://journals.ametsoc.org/view/journals/bams/104/5/BAMS-D-22-0186.1.xml
https://journals.ametsoc.org/view/journals/bams/104/5/BAMS-D-22-0186.1.xml
https://journals.ametsoc.org/view/journals/bams/104/5/BAMS-D-22-0186.1.xml
https://journals.ametsoc.org/view/journals/bams/104/5/BAMS-D-22-0186.1.xml

USDA Natural Resources Conservation Service
_ U.S. DEPARTMENT OF AGRICULTURE

300-acre field
%4 inch of topsoil

$7,875 available fertlllty lost

Liberty County, Montana
April 2022

|
Available Soil Test, Ib/ac Fertlllzer Cost
(0 - 6inch) (Jan 2023)

$0.70/ unit N
$0.80/unit P,0;
$0.65/unit K,0

$1.04/unit

Total

Jones CIaln and Kathrln Olson Rutz Montana State University Exten5|on 2017 F/r‘
and Drought Effects on SOII Nutr/ents

i 7 RN s s
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https://landresources.montana.edu/soilfertility/soilscoop/ss_FireDrought.html#:%7E:text=Intense%20forest%20and%20shrubland%20fires,coming%20from%20ash%20or%20fertilizer.
https://landresources.montana.edu/soilfertility/soilscoop/ss_FireDrought.html#:%7E:text=Intense%20forest%20and%20shrubland%20fires,coming%20from%20ash%20or%20fertilizer.
https://landresources.montana.edu/soilfertility/soilscoop/ss_FireDrought.html#:%7E:text=Intense%20forest%20and%20shrubland%20fires,coming%20from%20ash%20or%20fertilizer.
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Function of Topsoil and Organic Matter

= Regulating water

= Filtering and buffering
potential pollutants

= Cycling nutrients

= Providing soil structure
and support

= Sustaining plant and
animal life

= Providing a food
source for soil biota

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Wwind Erosion
Mechanisms
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Video: Ryan Cassillas, near Great Falls,
MT, Jan 2021

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




More dust

o R
i I ) \\ .

N

.#a.

N
. _
.: ‘-.. - h‘-
(% < ‘
. “ :

\ Iu



Wind Energy vs Wind

0.5 (air density) (area \(wind Speed)3

Texhoma, TX, April 2016
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18 mph @ 33 ft

2 B Free Stream Air Flow

13 mph @ 1 ft

smooth bare soil rough cloddy soil

Image: Tatarko, J. Trujillo,W. and Schipanski, M. 2019.
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Gome - Prevailing
Energy Wind

Direction

Critical
Wind
Erosion
Least Period

Vegetation
and
Residue

November through April
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Critical Wind Erosion Period
Lubbock, TX

C‘j Wind Station Data N - :

Station Interpolated (33.61020° N, 101.8... |+ Threshold (5.0 m/s

Elevation 984 Avg Energy 2,209
Jan | Feb Mar Apr May  Jun Jul | Aug | Sep Oct Nov . Dec

Critical Erosion Period = December through April
Prevailing Wind Direction = from the southwest, at 225° J

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

= Download the WEPS WebStart bootloader at
https://www.nrcs.usda.gov/resources/tech-tools/wind-erosion-

prediction-system

@3 WEPS Project: Oregon Training Live Demo Jan26

~ |Planned_NT_1Opctharvest_bale

Project Run ViewOutput QuickPlots | Teols| Help
0Dle /B X c* R g m Database Reports »
= = I Send Email Alt-E
Runs Location end g PN Alt-B
(1| C:\Users\Susan Tallman\DocumentSSmiigblay Wind Station Info Alt
Client Information 2= AT
. SDM Soil Selections for Local Access
Client Name  |Benchmark Run ) ) o
—————— Refresh Mgt and Soil Selection Choice List Alt-{
Farm No 3
Tract No ::resh S‘»IP 504" Cache o
Alt-C
Field No it Configuration i : :
Orientation |-38.0
Simulation
Run Mode | |
Water Erosion  [0.00 | yagyr
Region Slope |Use value from Soil DB ‘v‘
Soil DB Value 0.01 ft/ft
Rock Fragments |Use value from Soil DB |v|
Soil DB Value 0.0 f2/f2

Notes

Test run in location with low wind energy

FARM PRODUCTION AND CONSERVATION

(s X
-
Location
"‘ OREGON
ft
ft POLK |~
| ac i Please Select Field Location |
| -
Latitude:  [44.90 N | deg
Longitude: [123.41 W | deg
Elevation: [328 | 1
Cligen:
DALLAS 5.6 mi
indgen: < 150.0 n
EM /MCNARY 20.3 mi
Barriers
)N |none > / =
(S |none -
(JE |none -
)W |none v

Edit Selected Barrier

FSA | NRCS | RMA | Business Center
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Wind Station Data

C‘j Wind Station Data

o —
Station ’US OR SALEM/MCNARY Dnreshold 8.0 mis
Elevation T Avg Energy 405

Jan  Feb Mar  Apr May Jun Jul Aug Sep | Oct Nov  Dec

Winds > Threshold |5 = Z.5 5.8 3.3 16 1.0 0.9 0.8 1.6 2.9 7.1 87
Energy kJim*2jday 996 725 564 222 66 31 29 24 71 242 861 1,023
Monthly Percent 20 5 14.9 116 4.6 14 06 0.6 0.5 1.5 5.0 17.7 21.1
Preponderance | 5.7 7.3 5.0 2.8 1.5 1.3 1.6 2.0 3.3 6.2 7.9 9.3

PWED |5-180 |5-180 [5-180 |5-180 |S-180 |N-0O NME-22 |[N-0 5-180 |5-180 |S-180 |5-180

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Wind Energy Comparison

Monthly Average Wind Energy

18,000
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kji/m2/day

e Havyre, MT s Garden City, KS = == Threshold
Lubbock, TX  =—=@Chicago, IL
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Particle Transport

: b

Very Fine Sand, Silt, Clay, and Organic Matter

-

Fine and Medium Sand

Saltation

S

Creep and saltation initiate suspension

Sand = more vulnerable to wind erosion
Image: Tatarko, J. Trujillo,W. and Schipanski, M. 2019.

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



Exponential process = avalanche effect
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Particle Transport
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Deposition

Photos: Larry Mayer, Billings Gazette, March 2015

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Deposition - fine particles

g 4

I e - - i

Fig. 2. Overlay of NASA MODIS true color observations of a 3 Oct 2009 dust storm in Washington that
caused one death on Highway 1-90. The dots in cyan and red indicate the locations of the 2009 wreck
and four others in the same region, respectively.

Tong, D., et al. "How many people were killed by windblown dust events in the United
States?." Bulletin of the American Meteorological Society 104.5 (2023): E1067-E1084.
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SOLUTIONS

Increase high carbon residue

. Increase vegetation

‘ Decrease unsheltered distance

e 7/\) Increase surface roughness
; Increase soil moisture

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Increase high carbon residue

-~

| The cardinal rule of wind erosion control is to
strive to keep the land covered with vegetation or

crop residue at all times.

Jinhba NRCS National Agronomy Manual, 2011 1ess Center
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Residue = mature, dead plant
material left after crop harvest

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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HIGH CARBON RESIDUE LOW CARBON RESIDUE
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Residue and ET

_Transpiratio

Source: USGS public domain
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Standing residue is 2-5x more effective than flat

standing
residue

—)

no residue flat residue

Image: Tatarko, Trujillo, and Schipanski, 2019

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

=20
—

Prevailing Wind

LESS MORE
EROSIVE EROSIVE
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Row Orientation
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Increase high carbon residue
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Conservation Tillage

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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No till with stripper header
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Increase high carbon residue

Effective Management
~1 yr implementation Markets
Low cost Equipment
Best for large-scale Economics in high-value
commodity crop systems crop systems
Crop failure is biggest risk

Requires redundancy in
dry climates

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

FARM PRODUCTION AND CONSERVATION
FSA | NRCS | RMA | Business Center
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Historical rotation changes

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



USDA Natural Resources Conservation Service

Sl US. DEPARTMENT OF AGRICULTURE

Increase in soybean acres

U.S. soybean acreage increased an Researchers looked at soybean production changes across farm

2002-2022 resource regions designated by USDA, Economic Research Service

Acres (millions)

120
Northern
100 Great Plains
/_ faYa
N BU
Basin and Range
60 —_
\_’\/\
40 Fruitful Rim |
Corn
—— Soybeans 20
— Wheat

T T T T T T T T T T 0
P\_\) s,\ /,‘Vr.,oav‘n_ t\“ r\,\ A‘o n\_o O -
DSBS DS S S o Fruitul Rim
/ice using data from USDA, National Agricultural | Source: USDA, Economic Research Service.
ication. STatistics Service, Crop Production publ

Vaiknoras, K. & Hubbs, T. (2023). Characteristics and Trends of U.S. Soybean Production Practices, Costs, and
Returns Since 2002. U.S. Department of Agriculture, Economic Research Service. ERR-316.

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



https://www.ers.usda.gov/publications/pub-details/?pubid=106620
https://www.ers.usda.gov/publications/pub-details/?pubid=106620

USDA Natural Resources Conservation Service
Sl U-S. DEPARTMENT OF AGRICULTURE

HIGH CARBON RESIDUE LOW CARBON RESIDUE
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AINIMUM 60% COVER 10-15" TALL V,;
WITH HIGH RESIDUE CROPS g

T i T

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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rop Rotation Guidelines

50% or more of the rotation years
IN high carbon residue crops with
proper residue management.

No two low carbon residue Crops
or fallow grown in sequence.

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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ysrthern Plains Crop Rotation - Before

1 High Carbon Residue Crop (60% cover
and 10" height)
« 2 Low Carbon Residue Crops or Fallow
« 3 years total

33% of rotation is high carbon residue crop |

1\
R A ) i A %1 \ b1 I G R 5 P B . A 3
SR / RS T 1A o ol AN ) i TUATAN R S L o R F oMy ik A\ Vs

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



USDA Natural Resources Conservation Service

Sl US. DEPARTMENT OF AGRICULTURE

orthern Plains Crop Rotation - After

2 High Carbon Residue Crops (60% cover
and 10" height)
|+ 1Low Carbon Residue Crop or Fallow
« 3 years total

67% of rotation is high carbon r

UM i L ~ ARV RS S R {¢ , ‘
e AR LN i A Y L) B A AR ol AR FaN

sidue crop

/
A%

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Corn Belt Example Before c
e Bl s

O High Carbon Residue Crop (corn silage
B as less than 60% cover and 15" height)
&) - 2 Low Carbon Residue Crop or Fallow
i -+ 2 years total

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Silage Corn vs Grain Corn

50% or more of the rotation in
high carbon residue crops with

-

Ty

proper residue management. [<

.

EROSIVE [

- W

Image: UNL Crop

FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center
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Corn Belt Example

2o
S

1 High Carbon Residue Crop (grain corn has
60% cover and 15" height)

%t ° 1Low Carbon Residue Crop or Fallow

Wal © 2 years total

high carbon residue crop

- o b¥

'\ h
LA f“?o‘\.f

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

« 4 High Carbon Residue Crop (60% cover
and 10 - 15" height)

1 Low Carbon Residue Crop or Fallow

5 years total

80% of rotation is high carbon residue crop

" % : el . . o 3 L oy’ -

M /mage: Dakotalakes.com

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

Wind Erosion Processes and Control

Wind Erosion: The Problem

> » & 005/232 v s @ & It

3 Part Video Series from USDA-
ARS Wind Erosion Research Unit

Wind Erosion Processes and Control,
an extension guide from Colorado State
and USDA-ARS 3. How to Control Wind Erosion

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



https://www.youtube.com/watch?v=ETRK0tUKMjA
https://extension.colostate.edu/docs/pubs/crops/xcm180.pdf
https://www.youtube.com/watch?v=4RXmD_QJYdw&t=6s
https://www.youtube.com/watch?v=4RXmD_QJYdw&t=6s
https://www.youtube.com/watch?v=p7HC2ZxF7aw&t=1s
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QUESTIONS?

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