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Subaerial volume change measurements

Beach Profile




Short-term beach volume changes

e Beach profiles do not work well on short time scales at
beaches with morphologic variability (e.g. beach cusps)

Post Nor’Easter 2008
‘?',

288600 288650

288600 288650 288700

* Shoreline change proxy 1"!- .
does not work well e
where profile shape is
variable

— Improves with time
because magnitude of Outer Banks, NC Outer Banks, NC
change exceeds profile 348 awse 3604 3612 O han7s | Jan76 | Jdan77
variability (Farris and e oniiyear
List, 2007)

ot
ot

;
L ]

=
=Y
.
Correlation Coefficient

Correlation Coefficient
.

2
o
.




Do estimates of volume change from beach profiles
and the shoreline change proxy improve with time
at beaches with varying morphologies and
shoreline response?

* Consistent shoreline erosion + beach cusps
* Erosion one year, accretion the next + beach cusps
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NCDCM Shoreline Change Rate (mlyr)

Lingar Regrassion Shoraline Change Rate
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Terrestrial Laser Scanning (TLS)
~ .

—

F5 May 2009

e Biannual monitoring surveys (May and September since 2007)
e TLS data used as benchmark to compare against profile and shoreline change data




Profile-Derived Volume Change
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300 transects

Sliced at the grid spacing (0.5 m)

100 200

Transect Number

 Sliced transects for each survey (e.g. May 2008)

* Assumed each transect was only transect for that site---calculated
volume change between surveys

* Performance = percentage of transects within 10% of benchmark
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Does profile performance improve with time?
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Does profile performance improve with time?
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Shoreline Change Proxy

\Jan 2010

\ Mar2010 \

 Extracted MHW shoreline from DEMs
 Measured shoreline change using Digital Shoreline
Analysis System (DSAS) (Thieler et al., 2009)
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How does the shoreline change proxy perform at
sites with




Site F2: Consistent Erosion
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* Shoreline change correlates well with volumetric change

* Increasing time improves the proxy
— Magnitude of change exceeds magnitude of variability



Site F5: Low Volume Change; High
Decadal Variability

Site F5
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Shoreline change does not correlate with volume change

MHW shoreline predicts erosion when volume change is positive
Beach cusps form on backshore

MHW line does not capture backshore response



Conclusion

* Proxies do not
accurately
measure volume
change at beaches
with variable
shoreline response
—Short-term

variability
influences proxy

performance On Along Beach Distance (m)
longer time scales
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