[-t]
-—
=
i —
-
|7
r—
[=]
| —
©
D
[
D
(==
.
=
D
[
D
o

%Y




o

Assessing dune
dynamics from space

Relevant temporal and spatial scales

_Major research questions

I\/Ieasunements of dune dynamics

Examples ofsehanges that could be/are belng
detected from remote sensing data

Measurement needs and-constraints
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Fundamentals of
dune dynamics
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Wind ripples I\/Iegé Dune (draa)



MODIS
LANDSAT
ASTER

Geo-Eye
Ikonos

UAV

Scales of dune processes
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Major questions

ow do dunes and dune systems change
nrQugh time?

1a-to ifiteract with
hanging boundary conditions?

I_
t
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I._

ow do dunes and dune systems orlglnate
and evoIve? -

~ » What are the rates of processes in dunes?

= M"anifesté”‘d by 'changeé' in morphology and sand
e volume that can be assessed in the field or
g O i remotely



Dune-scale processes




Primary
wind
direction
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Avalancho
AT

Airflow patterns

/ Primary flow /

* Mapped using wind ripple orientations
* Primary and secondary flow directions
* Changes in winds (event, seasonal)



High resolution, low altitude aerial photographs




Erosion/deposition (mm)

Erosion/Deposition (mm)

Erosion and deposition patterns
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Remote monitoring of erosion and deposition

Lidar DEM difference image (2007-2008)
Kocurek et al. (2011)

WMFI image analysis using 2002 and 2006
ASTER data (Scheidt and Lancaster 2013)



Dune change

* Migration downwind and laterally

— Rigid or plastic ! 1
( \/
* Extension M f
— Dune ti B 4 bl
F.) \”!/ ./? \ \\/” V}”
e Changes in dune volume /,Cﬂ \ //'//
— Dune growth or wasting @ \4\1,‘/

Product of erosion and deposition patterns



GIS comparison of dune positions

Keeler Dunes
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COSI-Corr dune change
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Inverse Dune Migration Rate (m yr')

Dune Migration from COSI-Corr (m yr')
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Dune migration via COSI-Corr
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Dune Migration from GIS (m yr')

Dune Migration from GIS (m yr')
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Dune-dune interactions = pattern
development

Merging Lateral linking
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Lateral Linking
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From Ewing and Kocurek, 2010



Challenges

* Signal —noise ratio
— Small magnitude of changes relative to dune size
— Complexity of changes
* Change detection

— Unambiguous
— Event, seasonal, annual

» Boundary conditions

— Need to correlate observed change to weather/
climate data

— Magnitude and frequency of events
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— Change dettlon
—'f’attern recdgnmon and description
* Metrics to parameterize dune dynamic




DUNE CONDITIONS
'ARE ALWAYS
CHANGING

BE
PREPARED

FOR SUDDEN
DROP-OFFS
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