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Coastal Geomorphology

“It is essential to understand this geologic framework before attempting to model

the large-scale behavior of these types of coastal systems.”
(Riggs et al, 1995)
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Alongshore Morphometrics
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Bicoherence

Shoreline Change Rate (EPR)
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ARFIMA Modelling

» Autoregressive fractionally-integrated moving average
(ARF||\/|A) (Fraley et al, 2012)

« Evaluate short- and long-range dependencies (SRD and
LRD)

(p, d, q) model:

p 2 SRD (autoregressive)
d 2> LRD

g =2 SRD (moving average)

AN

ARFIMA modelled using fracdiff R package (Frayley et al. 2012)
m ;FE‘I}(V%SR é‘I&M Wernette et al. (in prep) Marine Geology
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Directional Dependency
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Alongshore Current (direction of sediment transport gradient)
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PAIS Development
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(Weise and White, 1980)
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Framework Geology Context

Alongshore Current (direction of sediment transport gradient)
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PAIS Development

/4
—_Offshore et
sJbmerged bars

& NSl _Short, segmented
-~ barrier 1siands — Long, continuous
Guif of Boy barrier islands
Orowned ol
\::e,‘ Mexice Gulf of Gulf of
Mexico Mexico
\\
N \
_\ . \‘ ——
\\\A \v7
a. 18,000 years ogo » ) f) 4 500 years aqo C. 2,800 years ago d Present
End of Wisconsin b(ocuil Stage End of Holocene Sea level same as present
Sea level —300 to -450 feet "  Sea level —I5 feet
2 l

MAINLAND
BARRIER
& ‘

S € STORM BREACH ‘
(Tidal Channel) |
™ |
OCEAN }

‘

BARRIER ISLAND

MAINLAND

SAND ADDED

b. Spit accretion by longshore drift. ‘

(Weise and White, 1980)

T TEXAS A&M Wernette et al. (in prep) Continental Shelf Research
AlM |

UNIVERSIT Yo

Q. Evolution from an offshore shoal or bar.




Barrier Island Geomorphology
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e Spatial variations in
framework geology affect
dune morphology

— Influence barrier island
transgression

— Persist through time

« Directional dependencies
possible
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