


(Vp)]
O
(Y2]
o
©
N
I
o
(O]
| -
©
(oT0]
| -
s
>
o]
wn
Q
| -
-}
o
=
(a

ilcance

Signif

of dune
processes

Dust Storm
April 2009




Proximity of vegetation-stabilized
dunes to infrastructure and agriculture

Reactivation of dunes a a result
of climate change and variability
may impact agriculture and other
activities

Many dunes on the Great Plains
were reactivated in the 1930’s
droughts and previously in mega-
droughts (e.g. 1390, 670, 470,
240, 140, and 70 years ago)

[ :7" Center pivot irrigation,
oil and gas wells
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DISTRIBUTION OF EOLIAN SAND IN
THE SOUTHWESTERN UNITED STATES

Eolian sand, mostly stabilized

Eolian sand with at least some active dunes

Desert vegetation zones

Mubhs et al %USGS




Dunes of the SW USA and northern

Mexico
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More dunes occur in northern Nevada and Idaho From Dan Muhs, USGS



Dune landscapes

Many dune areas highly
vulnerable to effects of
extended drought



Dune field response to climate variability

Gran Desierto,Mexico
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Evidence for past activity widespread

Mojave Colorado Plateau Chihuahuan Desert
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Great Sand Dunes response to climate change

After Forman et al., 2006
Lancaster 2003

Annual Prrecipitation (cm)

Summer PDSI

Number of OSL ages



« On timescales of years to decades, sand
trapsport rates and dune mobiity are-a
functien.ofswind energy and vegetation
cover

« \Vegetation cover IS controlled by
precipitation/evaperation ratio

o Also consider indirect effects of climate
change (e.g. on sediment supply)




Dune mobility index
(Lancaster 1988)

 Potential for dune surface activity




Dune mobility index A
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Testing the index
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Sand flux (kg/miyr)

Testing the mobility index
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Dune mobility in the SW USA
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Response to change in the SW USA
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Coupling of
mobility index
with climate
model output

Predicted
3—month
dunefield
activity
after 2070

Thomas et al., 2005
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An interdisciplinary approach to understand
dunefield response to climate change

Geomorphology

Plant Ecology

Climate
Modeling

-
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Numerical modeling
Simulation



Navajo Dunes
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Dune system response to climate on the
Great Plains, USA

Increased temperature

Increased

Increased gustiness o
evapo-transpiration

¢

Decreased
vegetation cover

|

Decreased rainfall

of flood flows

Increased variability Change to

intermittent flow

Y

Formation of wide, braided
sandy channels

Increased aeolian activity

Y

Increased
sand supply

After Muhs and Holliday, 1995



