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Wave Climate Changes

 Komar & Allan (2008) - Increases
in summer significant wave
heights (Hs) since 1975

* 0.7m increase over 30 years
(Cape Hatteras, NC)

* Along Eastern U.S.
* Decreasing effect to North

e Coincides with increasing
tropical storm activity
(Emanuel, 2005)

5 omificant wave height, H, {mi

5.0 | =

Buoy 441001 - East of Cape Hatteras, NC

Suoy #41002 - East of Charleston, 5C
Exddidas *n:;.: < X I
T kb Falok]

Huncanes Seazon

® e 00ie. 11808

1950 34 2(KMD 2005
Yaar

Fgure 5. Trends in annwal everages of the signifieant wave heighes
higher than 3 m, those generated by hurrcanes and recorded by the East
Coast buoys,

From Komar & Allan, 2008




NC Wave Climate Change
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From Moore et. al, in review

In NC, more large waves from the east & northeast which leads to an increasingly
asymmetric, high-angle (>45°) wave climate (McNamara et. al, 2011).
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Cape Hatteras
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 Shifts in areas of
erosion/accretion
since 1975
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Cape Fear, NC

* Morphologically similar to Cape Hatteras and Cape
Lookout

* Likely same degree of wave climate alteration

* More human influence
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Nourishment Graph

Volume (m3)

w
i

w
o

™
U

N
o

=
«n

=
(=]

bt
i

o
o

Cumulative Volume of Nourishment
North Flank of Cape Fear, NC
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Coastline Evolution Model

e Uses PDF to select daily offshore wave angle.

e Starting in 1970 - linear increase in waves
approaching from left (east/northeast)

e Assumes refraction over shore parallel
bathymetric contours




Coastline Evolution Model Set-up

Wave Angle Relative to Shoreline
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Areas nourished in the model approximate locations of high-volume
nourishment.

Nourishment from 1940 — 1980 limited to dark grey bars

Nourishment expanded in 1980 to reflect observations (light grey bars).




Observations
" No Wave Climate Change
Wave Climate Change
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Conclusions

e Cape Fear shoreline change observations don’t
reflect the geomorphic sighature of an increasingly
asymmetric wave climate.

e Rates of nourishment increase ~ 1970, coinciding
with changes in wave climate.

e Effects of wave climate change are discernible in
patterns of shoreline stabilization.
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