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Coastal Geomorphology

NearshoreBeachDunes

G e o l o g i c  F r a m e w o r k

“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)

Storm-impact Model Barrier Island Resiliency

(Sallenger, 2000) (Houser et al, 2015)



Padre Island National Seashore 

(PAIS)



Alongshore Morphometrics

(see Wernette et al, 2016 Geomorphology)

Time-series vs. Spatial-series



CWT modelled using biwavelet R package (Gouhier et al. 2004)

Wernette et al. (in prep) Earth Surface Processes and Landforms



Peak Spectral Density

White noise (slope ~ 0)

Pink noise (slope ~ 1)

Red noise (slope ~ 2)

Shoreline change (long-term)

slope = 2.27

Surface morphometrics

slope ~ 1

Wernette et al. (in prep) Earth Surface Processes and Landforms



WTC modelled using biwavelet R package (Gouhier et al. 2004)

Wernette et al. (in prep) Earth Surface Processes and Landforms
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WTC modelled using biwavelet R package (Gouhier et al. 2004)

Wernette et al. (in prep) Earth Surface Processes and Landforms



Bicoherence

Bicoherence modelled after Elsayed (2006a, b)

Wernette et al. (in prep) Earth Surface Processes and Landforms



ARFIMA Modelling

• Autoregressive fractionally-integrated moving average 

(ARFIMA) (Fraley et al, 2012)

• Evaluate short- and long-range dependencies (SRD and 

LRD)

(p, d, q) model:

p  SRD (autoregressive)

d  LRD

q  SRD (moving average)

ARFIMA modelled using fracdiff R package (Frayley et al. 2012)

Wernette et al. (in prep) Marine Geology
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ARFIMA modelled using fracdiff R package (Frayley et al. 2012)

Wernette et al. (in prep) Marine Geology



Directional Dependency

Wernette et al. (in prep) Marine Geology



PAIS Development

?

?

(Weise and White, 1980)

Wernette et al. (in prep) Continental Shelf Research

?



GPR

Wernette et al. (in prep) Continental Shelf Research



Framework Geology Context

Baffin Bay seismic profile (Simms et al, 2010)

Wernette et al. (in prep) Continental Shelf Research



PAIS Development

?

?

(Weise and White, 1980)

Wernette et al. (in prep) Continental Shelf Research



Barrier Island Geomorphology

• Spatial variations in 
framework geology affect 
dune morphology

– Influence barrier island 
transgression

– Persist through time

• Directional dependencies 
possible

(Houser et al, 2015)

NearshoreBeachDunes

G e o l o g i c  F r a m e w o r k
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