(UN]DLN

—

=
United States Department of Agriculture

DA Southwester
ern Plains Climate Hub

September 20, 2019 https://dust.swclimatehub.info/




USDA

=
United States Department of Agriculture

The USDA Climate Hubs

Converting Science to Action

www.climatehubs.usda.qov
@USDACIimateHubs



http://www.climatehubs.usda.gov

USDA

= |
United States Department of Agriculture

Seailbrwwal hegass

Agricultural
Research
Service

Southeast Hub

Rdengh, ™(

VTLARTLE

DEEAN

P B Pl P B .




USDA

=
United States Department of Agriculture

CY19 NRCS Liaison Projects

Since 2016, NRCS has provided liaisons to work with the Climate Hubs program. Liaisons
and their projects for 2019 are listed below:

1.Stacey Clark is working with the Northern Forests Hub to advance climate adaptation
throughout the Midwest and Northeastern region, with a special emphasis on NRCS and
USDA partners.

2.Chris Miller is working with the Northeast and Southeast Hubs to provide an assessment
of how agricultural producers in vulnerable coastal areas of the Eastern US and Gulf Coast
can mitigate (short term) and adapt (long term) to more frequent coastal flooding and
saltwater inundation in order to reduce lost farm and forest productivity.

3.Charles Peacock is developing regional case studies to expand the “Adaptation
Resources for Agriculture: Responding to Climate Variability and Change in the Midwest
and Northeast” workbook developed by the Climate Hubs.

4. Justin Mount is working with the Midwest Hub to improve understanding of how
management factors/variables affect crop system wind and water erosion, water use
efficiency, crop growth and production estimates

5. Steve Smarik (18-19) has worked over the last two years to develop a wind erosion and
dust mitigation handbook, which you will be hearing more about today!



Chapter 1 - Impacts of
Particulate Matter

Greg Zwicke - USDA-NRCS
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Types of PM Impacts

. Health impacts

. Visibility impacts

. Deposition impacts




Chapter 2: Understanding Wind
Erosion

Climate Considerations

Brandon Edwards
Jornada Experimental Range
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Implications

Increased aeolian activity could have important ecological and
hazard implications

Overall, climate change is expected to increase vulnerability to
wind erosion in many landscapes of the Southwest

Understanding potential climate change impacts to wind erosion
and dust emission is important for applying appropriate
management and mitigation practices
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Climate Change Projections

* Observed changes inannual e gyrface winds in the US have

precipitation are more : ~100
variable, but annual drying declined by ~10% over the

trends have been observed last 30 years

for much of the Southwest * Patterns of seasonal wind-
* Ingeneral, drying in the speed projections for mid-

Southwest has been century are consistent with

observed during spring and h : :

summer ese evaluations but highly

®* Projections for annual gzl

precipitation by the mid-21st
century under RCP8.5 are
more uncertain than for
temperature but suggest
continued drying, with drier
winters and springs but
wetter summers.
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Potential Impacts on Wind Erosion

- Projected changes in atmospheric CO, concentration,
temperature, and precipitation will likely impact
vegetation production, cover, and community
composition in the Southwest

— Coupled warming and drying trends in the Southwest will likely
reduce overall net primary production, reducing vegetation
cover, and could favor shifts to more woody species

— Increased variability in precipitation also decreases overall
ecosystem productivity and promotes shrub productivity at the
expense of grasses, which could lead to shrub-grass
transitions

— Susceptibility to extreme events
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Potential Impacts on Wind Erosion

Incident wind
* Wind erosion frequency and
magnitude depend on the
degree of soil exposure to
the wind field, which is
largely controlled by
vegetation cover and
community structure

* Decreases in overall cover
and transitions from high-
cover grasses to shrubs
with bare interspaces
effectively increase long-
term vulnerability to wind
erosion

Vegetation structure

Soil texture and moisture

* Increased frequency of
convective storms could
also increase the frequency
of dust-related hazards

{/
/B
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Management Considerations

Given current vulnerability and uncertainty regarding future
trajectories of vegetation cover and community structure, potential
impacts of climate change on wind erosion should be explicitly
considered in management decisions

Management options to limit wind erosion are largely similar to
those to address other disturbances, such as drought, fire, invasive
species, and shrub encroachment

Implementing active, planned management now that has multiple
benefits, including for mitigating erosion, will very likely increase
resilience and adaptability in the future
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Chapter 3 — Wind Erosion
Models

Nick Webb — Jornada Experimental Range

Why use wind erosion models and what they estimate.
Wind Erosion Equation (WEQ).

Wind Erosion Prediction System (WEPS).

Aeolian Erosion (AERO) model.
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Wind Erosion Models

(empirical, high fidelity, less generalizable)

Output = Soil Loss

Dust Emission Models

(physics-based, generalizable, lower fidelity)

F
(g/m?/s)

Q
(g/m/s)

Output = Horizontal mass flux (Q)
Output = Vertical mass flux (F)
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Wind Erosion Equation (WEQ)

The WEQ was published in 1965 to estimate soil loss by wind from
agricultural fields.

Soil loss E= f(1,K,C,L,V)

where E is the average soil loss (tons/acre/year), | is the soil erodibility,
K is the soil ridge roughness, C is the climatic factor, L is the field length
along the prevailing wind erosion direction, V is the vegetative factor.

« Application limited to agricultural fields.
* Not physically based -> less generalizable.
« Does not represent effects of soil properties that are dynamic.
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Wind Erosion Prediction System

« WEPS is a process-based, daily time-step model.

» Simulates weather, field conditions and soil loss by wind erosion.

* Relationships for surface conditions and erosion developed from field
and laboratory studies.

 Includes sub-models for hydrology, crop growth and dynamic soil
properties.

* Represents management practices.

» Enables users to test scenarios and evaluate practice effectiveness in
reducing wind erosion.

» Applications currently limited to croplands.
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Aeolian Erosion (AERO) model a

(g/m/s)

» Available cropland wind erosion models (e.g., WEPS) do not currently
extend to rangeland applications.

 AERO was developed from a selection of the best-available physics-
based schemes to represent first-order controls on sediment transport
and dust emission processes.

* Criteria for scheme selection included:

1. High level of process fidelity.

2. Low model complexity.

3. Application to available soil and ecological monitoring data
collected by the NRCS National Resources Inventory (NRI) and
BLM Assessment, Inventory and Monitoring (AIM) programs.
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Chapter 4

Measuring Airborne Particulates

. How airborne particulates are measured
. How the information can be used
. Links to sites where the information can

be retrieved

- US Environmental Protection Agency (EPA)
Interactive Map of Air Quality Monitors.

- IMPROVE Program data portal
— National Wind Erosion Research Network



https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality-monitors
http://vista.cira.colostate.edu/Improve/
https://winderosionnetwork.org/
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Potential Evapotranspiration
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To put into context:

Some vegetation types will not survive in
their existing environments

Some seeds will lose their viability
Some adventitious plants may invade
Some soil microfauna will not survive
Naturalized pasture may require planting
of new varieties

Ecosystem collapse may occur?
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Extended Drought

Large areas of Navajo,
Apache and Coconino
Counties were in D4
drought status for nearly
a year, resulting in die-
off perennial
herbaceous vegetation.
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Idle Cropland

Realization that
surface and
groundwater
supplies are finite
. Temporary fallow
Long-term fallow
Permanently
abandoned




Chapter 5
Conservation Planning

. Introduction to Conservation Planning

. Assessing Wind Erosion and
Particulate Emissions

. Inventory the Resources

. Formulating and Evaluating
Alternatives

. Analyzing Effects of Conservation
Practices and Alternatives



USDA

=
United States Department of Agriculture

Introduction to Conservation Planning

1. ldentify problems and opportunities
2. Determine objectives
3. Inventory the natural resources
4. Analyze the resource data
5. Formulate alternatives
6. Evaluate the alternatives

/. Make decisions

8. Implement the plan

9. Evaluate the implemented plan
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Assessing Wind Erosion Resource Concern

. Cropland- assessing level of cover

- Perennial cover, residue cover, tillage
iIntensity

- Wind Erosion Prediction System (WEPS)

- Observation of aeolian deposits on fence
rows, ditches, etc.

Rangeland

- Range Health Assessment
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Inventory the Resources

. Solls
. Web Solil Survey
- Wind Erodibility Group (WEG)
- Wind Erosion Index (WEI)
- Ecological Site Description
. Utilize WEPS to evaluate existing
condition on cropland

- Collect field data, tillage, irrigation schedule,
crops grown, etc.

. Conduct Range Health Assessment




USDA

= |
United States Department of Agriculture

Part 618 — Soil Properties and Qualities
Subpart B — Exhibits

818.95 Wind Erodibility Groups (WEG) and Index

WEG
13457

Properties of Soil Surface Layer

Very fine sand, fine sand, sand, or coarse sand®

Loamy very fine sand, leamy fine sand, loamy sand, and
loamy coarse sand; very fine sandy loam and silt loam
with 5 or less percent clay and 25 or less percent very
fine sand: and sapric soil materials (as defined in

] =

Very fine sandy loam (but does not meet WEG criterion
2), fine sandy loam, sandy loam, and coarse sandy
loam; moncalcareous silt loam that has greater than or
equal to 20 to less than 50 percent very fine sand and
graater than or equal to 5 to less than 12 percent day.

Clay, silty day, noncalcarecus clay loam that has more
than 35 percent clay and nencalcareous silty clay loam
that has more than 35 percent clay: all of these do not
hawve sesquic, parasesquic, ferritic, ferruginous, or
kaolinitic mineralogy (high iron oxide content).

Calcareous® loam, calcareous silt loam, calcareous silt,
calcareous sandy day, calmresus sandy clay loam,
calcaregus clay loam, and calcareous silty day loam.

Noncalcarsous loam that has less than 20 percent clay;
nencalcareous silt loam with greater than or equal to 5
to less than 20 percent clay {but does not meet WEG
criterion 3); noncalcarecus sandy clay loam;
noncalcareocus sandy clay; and hemic soil materials (as
defined in Soil Taxonamy).

Noncalcareous loam and silt loam that have greater than
or equal to 20 percent clay; noncalcareous clay loam
and noncalcareous silty clay loam that have ; than or
equal to 35 percent day: silt leam that has parasesquic,
ferritic, or kaolinitic mineralogy (high iron oxide
content).

Moncalcareous silt; noncalcarecus silty day,

nancalcareous silty day loam, and nencalcarsous clay

that have sesquic, parasesquic, ferritic, ferruginous, or
initic mineralegy (high content of iron oxide} and

ols or Ultisols; and fibric soil materials (as

defined in Soil Taxonomy).

Saoils not susceptible to wind erosion due to rock

and pararock fragments at the surface and/for

wetness; and Folists,

Dry Soil
Aggregates More
Than 0.84 mm
{wt. o)

Wind Erodibili
Index (I)
(tons/ac/yr)

310
250
220
120
160

iz4
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Formulating and Evaluating Alternatives

. Utilize resource guides found in Section Il of
the Field Office Technical Guide (FOTG) to
determine practices that address the resource
concern.

. Consider the following resource concerns
- Soil Erosion- Wind
- Air Quality- Particulate Matter emissions
Consult Conservation Practice list for
appropriate practices acceptable to land user



https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/landuse/crops/npm/?&cid=nrcs143_026849
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Effects Quantification Rating
Substantial Improvement
Moderate to Substantial Improvement
Moderate Improvement
Slight to Moderate Improvement
Slight Improvement
Mot Applicable
Meutral
Slight Worsening
Slight to Moderate Worsening
Moderate Worsening
Moderate to Substantial Worsening

Substantial Worsening

Figure 5-1. Conservation Practice Physical Effects (CPPE) ratings.5°




Analyzing Effects of Conservation
Practices and Alternatives

. Utilize the CPPE database to assess

relative effectiveness of each practice’s
ability to address wind erosion or
particulate matter emissions.

. Or alternatively, use the RMS Planning
ool. This tool auto-searches the
database for practices that address
resource concerns with corresponding
CPPE value.



https://dust.swclimatehub.info/files/Exhibit_5-1.pdf
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|Consel'vation Practice Effects

Cover Crop (Ac) 340

Definition: Grasses, legumes, and forbs planted for seasonal vegetative cover.
Major Resource Concerns Addressed: Soil Erosion, Water Quality, Plant Productivity.
Benchmark Condition: Cropland, row crops, non-irrigated.

2016 Developer/Location: Hal Gordon, OR

Positive Effects Negative Effects

Seil
Reduce erosion from wind and water and
transport of sediment.
Maintain or increase soil health and
organic matter content.
Improve soil moisture use efficiency.
Minimize soil compaction.

‘Water
Reduce water quality degradation by
utilizing excessive soil nutrients.
Reduce drainage, seepage and soil
subsidence.
Increased organic matter will buffer salts.
Reduce runoff and increase infiltration.
Improves infiltration, seil structure, and
soil water storage.
Increase soil biological activity.
Reduce runoff and transport of
nutrients, pesticides, pathogens and
soluble salts.

Ground cover helps reduce wind erosion
and generation of fugitive dust.
Vegetation removes CO2 from the air
and stores it in the form of carbon in the
plants and soil.

Plants

+  Suppress excessive weed pressures and
break pest cycles.
Improved plant health, productivity and
crop vields.

Animals
+ Increased food and cover for wildlife.

Land

e No change in landuse

* Land utilized more intensely

Capital
Materials & planting costs.
Grass/Legume Seed.
Seeding Operation, No Till/Grass Drill.
Herbicide, ground application.
Mechanical or chemical crop kill.

Labor

* Increase in labor to plant, manage,
eliminate crop.

Management

e Increase time managing crop production.

Risk
Other farm activities delayed while
implementing the practice.
In dry climates (<20 inches/year) will
compete for crop moisture.
May recruit unwanted wildlife.
May have to convert to shorter season
crops in northern latitudes.
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NRCS Practice Name and Practice Code CPPE Value for Wind Erosion

Alley Cropping 311

Residue and Tillage Management, Mo-till 329

Residue and Tillage Management, Reduced Till 345

Stripcropping 585

Surface Roughening 609

Vegetative Barrier 601

Windbreak /Shelterbelt Establishment 380




Dust Mitigation on Cropland

. Interrupt creep and saltation processes
. Slow down the wind at the soil surface
. Divert wind flow

By:

. Reducing soll disturbance

. Binding the soll particles together

. Keeping the soil surface covered

. Increasing surface friction- roughness
. Creating barriers to wind
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NRCS Financial Assistance (dollars) 2013-2017

$300,000,000
$258,681,382

5250,000,000
5200,000,000
S150,000,000

5100,000,000 z .
263,057,951

546,959,259

550,000,000 AR50 523,270,432 . §21,685,660

$5,840,602
50

Figure 6-2. NRCS Financial assistance dollars spent on practices used to address wind erosion on cropland.
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NRCS Financial Assistance (dollars) 2013-2017
$1,800,000
$1,600,000 $1,532,643
$1,400,000
$1,200,000
$1,000,000
$800,000 $715,557

5177,359

5200,000 551367 595,613

5612,656
$600,000 $513,889 5505,050
5400,000 £331,559

5 &
&

%D
i

Figure 6-4. WRCS Finanecial assistance dollars spent on practices used to address wind erosion on eropland.
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North Dakota Conservation Practices 2013-2107
7000000 6507356

6000000
5000000
4000000
3000000
2000000

1000000
368786

100030 378398 191595 136540

ac ac ac ac ac ft ac ac

Cons Cover Crop No-Till Cover Crop | Reduce Till = Windbreak Field Board | Mulching
Rotation

327 328 329 340 345 380 386 484

ND
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California Conservation Practices 2013-2017
250000 235388

200000

150000

100000

15736 11199

1329 5408 956 540 500 2087
 Smme i— [ [ =

ac ac ac ac ac ac ac ft ac ft ft ac ft ft ft

Cp Rot No-Till Cv Crp No-Till Reduce FOER Wdbreak Fid Brd Hd Mich Veg Br
till Pinting

328 328 @ 340 345 376 380 386 422 484 601

CA
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Florida Conservation Practices 2013-2107

700000
600000
500000
400000
300000
200000

100000

ac ac ac ac ac ft ac ft

Cons Cov| CrpRot No-Till  CovCrp Reduce Wdbreak FldBrd Hed
Till PInting

327 328 340 345 380 386 422

584557
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Conservation Practices- Cropland

. Definition and description of each practice

. Hints on how best to implement the
practice

. Links to pertinent guides
. Photographs of practice

. Graphs depicting top states that
Implement the practice
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Cover Crops Implemented in NRCS Programs (acres)
2013-2017

923,686

421,549

368,418
300,774 297,344
231,238
201,215 191 595 180,591 15 830
225153,713
116,723 15 695
I I 80,183 80,140
IN 1A TN OH MN X ND NE Ml MO IL AR VT

Wi sD 45
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No-Till and Reduced-Till Installed Under NRCS Program
2013-2017

ND WA OK TX IM K5 1A MM WA AR OH MNE Fl D W

m MNo-Till mReduced Till

Figure 6-12. Top 15 States (by acres installed) installing Residue Management Practices during 2013-2017.
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So why all the graphs?

. Gives farmers, ranchers and conservation
practitioners a glimpse of what works in
their state

. Allows agencies to assess staffing
needs/organizational structure based on
expertise needed

. States might recognize new opportunities
. Share expertise
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VeMp ADEE PO T
Station #2383 - PHOENIX/SKY HARBOR INT'L ARFT, AZ

wara Sl (8

iblowing from]
Mdnight - 11FM

LB AR L3 B e AR S - B R RATR R

Figure 6-58. Wind rose for Phoenix for the month of March for years 1961-1g9g0. §'8
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PHOENIX LUKE AFB (AZ) Wind Rose

Jan. 1, 2009 - Aug. 30, 2019
Sub-Interval: Aug. 1 - Aug. 30, 0 - 23

Aduanbalg

Wind Speed (mph)

®13-1

®4-8

8-13

) 13-19

® 19-25

® 2532
32-39

@® 39-47

@ 47-



https://mrcc.illinois.edu/CLIMATE/
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cli-MATE

MRCC APPLICATION
TOOLS ENVIRONMENT

Hi Stephen!
Log out

Daily-Observed Data
Hourly-Observed Data
Climate Division Data
State Data

Gridded Data

Maps of Data

Charts and Graphs
Help

Send Feedback

Station Name: PHOENIX LUKE AFB
County: MARICOPA
State: AZ

More Info |
Select Hourly Station

Custom
Last 7 Days his Year
Last 30 Days

./ This Month

Sub-Interval Windows
Month/Day Window

Start Date: |March bt B L4
End Date: | April V14w

Units: MPH ™
Table Output: | Percents ~)

Element Filtering

Element: Filter Type:

/Last Month

eriod of Record

County: CHAMPAIGN
Synchronize State 11

stations | pore Info
> | Select Daily Station

WIND ROSE

Beginning Date
March V1w (2000 v
Ending Date:

September Vv |8 V| 2019 v

Hour Window (All times in LST)

Start Hour: |0 V|

End Hour: [24 V|

wind Speed Divisions: |[5E21

calm Threshold: | 1.3

Lower Bound: Upper Bound:

] None a9 1 [

MNumber of Compass Points: 30

MRCC

Midwestern Reglonal

Climate Center

Privacy Policy
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Access Control 472 1

Brush Management 314

Critical Area Planting 342

Dust Control on Unpaved Roads and Surfaces 373
Forage and Biomass Planting 512

Grazing Land Mechanical Treatment 548

Heavy Use Area Protection 561

Herbaceous Weed Control 315

Restoration of Rare or Declining Natural Communities 643
Riparian Forest Buffer 391
Riparian Herbaceous Cover 390

Road/Trail/Landing Closure and Treatment 654

Silvopasture Establishment 381

Water Well 642

Watering Facility 614
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Grazing Lands Practices

. Encouraging robust vegetative growth-
Prescribe Grazing

. Providing Cover- Heavy Use Area Protection
. Distributing livestock — Watering facilities

. Limiting traffic- Road/Trail/Landing Closure
and Treatment
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Grazing Lands Practices

* Practices with inherent + Prescribed Burning

risks « Brush Management
* Although practices are  « Grazing Land
meant to encourage Mechanical Treatment

vegetative growth
there is temporary
reduced cover

* Plan practices when
there Is least chance
of dust emissions
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Prescribed Burning (ac) 2013-2017

240,000
220,000
200,000
180,000
160,000

140,000

AR

120,000
100,000
80,000
60,000
40,000
20,000 I I
B B =
AL FL GA MS Ok KS MNC ME SC TX LA MO VA OR

Figure 7-35. Top 15 states (by acres) implementing Prescribed Burning (338) during 2013-2017.
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Chapter 8 — USDA Programs

. Highlights programs available to farmers,
ranchers, and private forest owners to
Implement conservation practices

. Focuses on programs of the Natural
Resources Conservation Service (NRCS)
and the Farm Service Agency (FSA)

. Information is based on current program
regulations but absent of unpublished rule
changes brought forth from 2018 Farm
Bill
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NRCS Programs — Environmental
Quality Incentives Program (EQIP)

. All practices discussed in this handbook
are available through this program, but
maybe not in your state

. Discusses financial assistance available

. Describes Payment Schedules, Payment
Rates, Practice Scenarios

. Requirement to follow Conservation
Practice Standard and Specifications
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NRCS Programs — Conservation
Stewardship Program

. Five-year contracts to maintain level of
stewardship and improve at least one
resource concern

. Practices similar to EQIP but include
“enhancements” to practices already applied

. Include bundled enhancements to address a
specific resource concern

. Opportunity to renew for another five years
. Must include all ag lands in the operation
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NRCS Programs — Regional Conservation
Partnership Program (RCPP)

. Partners sponsor / leverage funding to
address recognized resource concerns on
watershed, landscape or community scale

. Umbrella program that includes EQIP, CSP,
Healthy Forest Reserve Program, PL-566
Watershed Authorities, Ag Conservation
Easement Program

. 2018 Farm Bill authorizes RCCP funding and

three funding pools- state, multi-state, and
Critical Conservation Areas




FSA Programs — Conservation Loans

. Loans available to farmers and ranchers
to implement practices recommended by

NRCS

. Helps pay for up front costs of
Implementing practices

. Can include wind erosion practices
including establishing and improving
permanent pastures.
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FSA Programs — Conservation Reserve
Program (CRP)

. Long-term contracts (10-15 years) to
protect environmentally sensitive lands

. Repurposes sensitive ag lands to
conservation benefits by providing
permanent cover

. Must control soll erosion, improve water
quality, and/or reduce loss of wildlife habitat

. Includes a rental payment and cost-share to
establish vegetative cover




FSA Programs — Conservation Reserve
Enhancement Program (CREP)

. Partner Program
. Requires state agreement/contribution

. 10-15 year contracts similar to CRP
requirements



FSA Programs — Emergency
Conservation Program (ECP)

. Restoring farmland and conservation
structures that have been damaged by natural
disasters

. Cannot be used to remedy or address
conservation problems that existed before the
applicable natural disaster
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FSA Programs — Emergency Forest
Restoration Program (EFRP)

. Provides financial assistance to eligible owners of
nonindustrial private forest (NIPF) land for use in the
emergency restoration of land damaged by natural
disasters

. Natural disaster must have resulted in damage that if
untreated would impair or endanger the natural
resources

. Land also must be suitable for growing trees and
have had tree cover immediately before the natural
disaster
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For more information:

NRCS contact: Southwest Climate
Hub contacts:

Greg Zwicke

greg.zwicke@usda.gov Emile Elias

emile.elias@ars.usda.gov

Skye Aney
sierra25@nmsu.edu
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