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1) Background & Motivation

4) Preliminary Observations and Bed Levels from

Small-scale sediment transport processes in the swash
zone are currently not well understood. The selfcontained, standalone conductivity concentration profiler
(CCP+) allows for instantaneous tracking of bed level
fluctuations, sheet flow sediment concentration profiles,
and autonomous data logging. This study marked the first
field deployment of the CCP+ system in the swash zone.

2) Site Description

Kure Beach

N

Figure 1. Cape Fear satellite image. Red square denotes Kure Beach.
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• The experiment was conducted at Kure Beach,
NC on July 24, 2020
• Data was collected on the foreshore spanning
one tide cycle on a modestly reflective beach
(foreshore slope of 1:6).
• The breaking waves in the inner-surf and swash
zones were of the collapsing/surging type.
• The sensors at the landward site were inundated
for about 6 hours while the station more
seaward was inundated for roughly 8 hours.

3) Field Experiment
• A pair of CCP+ units were installed on two rapid-deployable, pier-mounted
deployment rigs that were strapped and tensioned to the Kure Beach fishing pier,
spaced 5 meters apart in the cross-shore (8 Hz).
• An RBRSolo3 D | wave16, depth logger was installed adjacent to each CCP+ (8 Hz),
as well as a third RBR logger for atmospheric pressure, Patm.
• Sediment samples were taken at various cross-shore locations periodically
throughout the day.
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Figure 6. Two minutes of (a) Pressure and (b) ta displaying intraswash bed level fluctuations and respective pressure differences
(Site 1).
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Figure 4. CCP+ conductivity probes
with half the electrodes buried
below the sand surface.

Figure 5. Time-space diagrams of 45 minutes of sediment volume fraction measured by a CCP+ at Site 1 (top) and
Site 2 (bottom). Colors represent sediment volume fraction and correspond to the colorbar in Figure 6.

The bed level fluctuated up and down on the order of 3 cm over a span of
nearly 15 minutes at Site 2 (black curve, Figure 5), while bed levels at Site 1 are
not known beyond 3.9 hours because of accretion above the sample region.

Communication with the CCP+
sensors was achieved with a
Raspberry Pi 3B+ configured as a
router and DHCP server,
enabling remote control of the
CCP+ system and live access to
data via remote desktop.
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Smaller-scale intra-swash bed level
fluctuations on the order of 1 to 2
cm were also observed throughout
the duration of the field experiment.
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Incoming swash bores
make vertical
adjustments difficult!
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The CCP+ pair at Site
1 was raised near the
end of the time series
shown in Figure 5, to
undo
the
probe
burial. Records of the
vertical adjustments
were maintained by
using dial indicators
on the CCP+ mount
(Figure 2). However,
vertical adjustments
were not always easy
to perform, as shown
in Figure 7.

Figure 7. Vertical adjustments being made to Site 1.

5) Future Work
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Figure 2. Overall and close-up view of CCP+ rigs. Red box denotes pair of CCP+ sensors. Blue box
denotes RBRSolo3 D depth logger. Yellow triangles denote sediment grab locations.
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Figure 3. Raspberry Pi router (left corner) and a live view of data from a CCP+ being streamed
through the mobile field router.

•

Multiple vertical adjustments were made to the CCP+ rigs to align the probes
with the changing bed level, which requires the data to be vertically oriented
after collection
Perform time series analysis on the water depth versus bed level variations, to
determine forcing mechanisms
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