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Ideal method for mapping beach changes should be 
accurate on both short and long time scales 

Profiles do not work well on short-time 
scales at beaches with morphologic 

variability, such as beach cusps

The shoreline- 
change proxy 

does not work 
well when 

profile shape is 
variable on 
short-time 

scales;- 
improves with 
time because 

magnitude of 
change 

exceeds profile 
variability 

Do Estimates of Volume Change from Beach Profiles and the Shoreline 
Change Proxy Improve With Time at Beaches with Varying Morphologies and 

Shoreline Response?
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F2 constantly eroding; ephemeral beach cusps
F5- near-neutral erosion rate; high decadal variability in the rate; ephemeral beach cusps

F7- Nourished bi-annually

Terrestrial Laser Scanning Beach Profiles Shoreline Change

-Biannual surveys (May and Sept since 2008)
-TLS data used as benchmark to compare 
against profile and shoreline change

-Sliced transects for each biannual Survey
-assumed each transect was the only one for that 

site and calculated volume change between surveys
-Performance= % of transects within 10% benchmark

-Extracted MHW shoreline (0.36 m)
-Measured shoreline change using 
Digital Shoreline Analysis System

(Thieler et al., 2009- DSAS) 

Does Beach Profile Performance
Improve With Time?

does Performance of the shoreline-change 
Proxy Vary with morphologic change?

Small-scale variability 
(e.g. changes associated 

with cusps) matters more 
with low net volume change

Beach Survey Method Recommendations

F2 F5New River Inlet Browns Inlet

intracoastal waterway

F7

Seasonal/Annual: beaches with low along-beach variability
Multi-Year: Beaches that are consistently eroding or accreting- as time increases magnitude 
of any variability exceeded 

Beach Profiles

Shoreline Change Proxy
Seasonal to Multi-Year: Beaches with consistent erosion or accretion; Foreshore and 
backshore responses similar; Nourishment that is graded to a ramp-like morphology

LIDAR
Seasonal/Annual: Beaches with high along-beach morphologic variability
Multi-Year: Beaches that oscillate between erosion and accretion on 
decadal scales- short-term variability influences proxy methods on 
longer time scales at beaches with high interannual variability in 
shoreline change rates
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<1 year (R2=0.75, p= 0.0012)
All points (R2=0.83, p<0.001)

<1 year (R2=0.13, p= 0.30)
All points (R2=0.27, p=0.041)
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F2 
Nov 2007- 
MaY 2008

Nov 2007- 
MaY 2011

F5 
Nov 2007- 
MaY 2008

Nov 2007- 
MaY 2011

F7 
May 2008-
Sept 2008

May 2008-
MaY 2011

F2 
Nov 2007-
May 2010
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Nov 2007-
May 2010

F7
May 2008-
May 2010

TLS Volume Change = 
-4830 m3

Shoreline Movement=
18 m Landward

TLS Volume Change = 
-562 m3

Shoreline Movement=
5 m Seaward

TLS Volume Change = 
-1240 m3

Shoreline Movement=
8 m Landward
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