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Wind erosion and dust mmpacts
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Aeol1an-vegetation
Interactions

« Smaller vegetation gaps provide
more shelter to soil surface
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e Perennials
Increased from
2001-2010 but have
decreased over the
last decade
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« Bare ground
Increased from
2001-2010, neutral
trend from 2011-
2020
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Consequences of
climate change for
dust emission

« Competitive
advantage for
woody vegetation

e Grassland to
shrubland
transitions
INncrease dust
emission potential

e INCcrease 1In
extreme weather

events
 Wildfire frequency
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Impact of
vegetation
community
transitions
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| (large bare patches)
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| 5.1 Lehman’s lovegrass (15-50%)
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5. Exotic perennial grassland | 3. Bunchgrass/mesquite

| 4. Shrubland state

Transition pathways (=) T4a l T T6a
T1a. Mesquite establishment (seed transport by cattle) . -
R1. Shrub removal (herbicide or fire) ST R

(erosion)

T1b, T2a. Heavy grazing in drought (black grama loss) Bunchgrasses (5-35%)

T2b, T3. Soil erosion during low grass cover and high winds

T3b. Invasion by Lehmann’s lovegrass, dominance increased by fire
T4a. Sequences of wet years lead to colonization of bunchgrasses : =
T6a. Drought or overgrazing leads to widespread bunchgrass mortalit 6 'Grassy snrubland
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Tools to address wind erosion
and dust emission

« Aeol1an EROsion (AERO) model

« National Wind Erosion Research Network (NWERN;
nttps://winderosionnetwork.org/)

 Landscape Data Commons (LDC;
nttps://landscapedatacommons.org/)

« Rangeland Analysis Platform (RAP;
nttps://rangelands.app/)



https://winderosionnetwork.org/
https://landscapedatacommons.org/
https://rangelands.app/

Landscape Data Commons enables
data-i1nformed management
» 2004-present

» 85,000 plots sampled
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National Wind Erosion Research Network

« 27 passive sediment sampler
masts (MWAC).

e 2 DustTrak Environmental
Monitors.

e 3 dust deposition t

Monitoring Manual
for Grassland, Shrubland, and
Savanna Ecosystems
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« Vegetation data:
« LPI (foliar cove
« Gap iIntercept
« Vegetation height
« Soil surface propertles-
ms.

National Wind Erosion Research Network Sites
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AERO-=

Aeolian EROsion Model

* Generalizable wind erosion model
e Leverages standardized monitoring data

e Integrated with Landscape Data Commons

* Provide decision support for land management

e Research across scales
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AERO and the Landscape Data Commons

a LANDSCAPE DATA COMMONS
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Explore relationships among wind
erosion estimates and 1ndicators

 Assess 1mpacts of
management actions

 Investigate
relationship among
wind erosion and othe

~| Horizontal sediment flux (g m-1 d-1)
e 0.00-0.13
* 0.14-0.90
0.91 - 3.90

2 01 12 ON
Horizontal sediment flux and vegetation in the
Chihuahuan Desert

indicators, e.g., % ;
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Critical needs

« Extend network of PM10, PM2.5 monitoring sites 1nto dust
source areas instead of population centers

« Resources for dust on snow—critical 1ssue In four corners
region. Location and ecology of source areas and dust source
mitigation. Simultaneous support communities that need to
adapt to changing water availability for agriculture

« More research 1s needed to understand wind erosion responses
to rangeland vegetation change. Need to i1dentify Important
thresholds to assess risk so that managers can prioritize
conservation practices and restoration

« Understand contribution of both extreme high magnitude-low
frequency and high frequency-low magnitude emissions to
aerosol concentrations and adverse Impacts

« Anticipate change and make no regrets management decisions
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