Introduction

Overwash and inundation transport sediment el 2 b
onshore. This onshore transport can potentially
ensure the aggradation of barrier islands, particularly r—

along the Dutch coast. To allow for vertical growth of O Tl

these barrier island in times of sea-level rise, the re- Wadden Sea
opening of dunes and dykes in uninhabited areas in e
the Netherlands is considered. But first it is necessary
to gain more insight into the processes that govern
sand transport during inundation.

Research Questions

 What is the magnitude and direction of sand
transport during inundation?

* What is the relative importance of waves and
currents for sand suspension and transport

processes?

* How do transport processes vary over time and
between inundation events?

Field site Methods

.Schiermonnikoog Noord

- Schiermonnikoog

Instrumentation

4 stand-alone pressure sensors measured at 10 Hz continuously, while 1 ADVO (pressure and
currents) and 5 STMs (suspended sediment concentrations), mounted on a frame (Figure 2),
measured at 4 Hz during inundations only.

Data analysis

Bulk data is averaged over 15 minutes. Velocities were bandpass filtered to estimate infragravity

| (0.005-0.05 Hz) and short wave (0.05-1 Hz) velocities. STM availability varied due to burial and un-

burial of sensors. To account for variations in sensor height, sand concentrations were linearly
fitted to yield concentrations Cy;; at height z and depth-integrated:
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Figure 1. The barrier island of Schiermonnikoog is located in the

%
North Sea and is separated from the Dutch coast by the Wadden where d is the water depth. The net total depth-integrated transport () was calculated as:
Sea. The field site was located on the eastern tip of the island.
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e sz P4 _ U is the velocity vector at height z, estimated by a log-profile (Karman-Prandtl boundary
E rame . . . . . .
£ 1 _ equation) from the single point measurement. The forcing is estimated by the Shields parameter
K2 .
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Figure 2. Initial (grey line) and final (magenta line) cross-island . . . . . . . ) . .
profiles with the North Sea to the left and the back barrier area and p. is the density of sand, g is the gravitational acceleration and ds, is the median grain size
Mitelem Ses)) 1o dne fight. el eels MeleEie lie o iens e (203 um). We present here 3 out of 7 recorded floodings, chosen for their different

stand-alone pressure sensors, the yellow triangle shows the

location of the instrument frame.
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Figure 3. Inundation depths (a.), infragravity
(b.) and short (c.) wave heights at P2 for 3
different floodings. The x-axis shows the
time relative to high tide (0 hours).
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Figure 4. Water level gradients (a.), depth-
averaged cross-shore (b.) and alongshore (c.)
velocities at the frame. Negative dWL/dx and
positive u are landwards , while positive v is
approximately towards the East. The x-axis

shows the time relative to high tide (0 hours).
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Figure 5. Net depth-integrated suspended sediment
concentrations, (a.), cross-shore (b.) and alongshore (c.) sand
transport. Positive Q, is landwards, while positive Q, is
approximately towards the East. The x-axis shows the time
relative to high tide (0 hours).
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Main Findings
Sastelss
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R > POSPHOUE NN ]  Sand suspension and transport were usually highest at the onset
8 . flooding 1 of inundations, dependent on the magnitude of the mean
S °Q current velocities. Cross-shore velocities were affected by the
2 1y %0000 . " eqQ,, water levels in the Wadden Sea (Figure 4).
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2 05 o | * Sand transport was directed almost entirely onshore and towards
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g 4L . . . the East. Offshore transport was negligible (Figure 5).
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T seo “""“"."..‘ * High concentrations of suspended sediment were mainly forced
0-5/ ccssos® ®2p0® by the combined bed shear stresses of infragravity waves and
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time * The dominant cross-shore sand transport mechanism was the
Figure 7. The relative contribution of mean-flow Qg mean cross-shore current. Short wave transport was negligible,
(black), infragravity waves Q,,;, (blue) and short hile inf . b . h
waves Q. .. (green) were calculated by dividing the while InTragravity wave transport became important when mean
respective values by (| Qe [ +]Quig |+ Quport |): currents were ~ < 0.5 m/s (Figure 7).

Positive transport is landward, while negative
transport is seaward directed. The x-axis shows the

time relative to high tide (0 hours). * Even though water levels and waves were similar during
floodings 1 and 2, cross-shore currents and therefore the net
depth-averaged sand transport was higher during flooding 2

| | | (~5660 m3/(m width)) compared to flooding 1 (~1049 m3/m) due
Figure 6. Instantaneous depth-integrated suspended sediment . . .
concentrations (a and d), measured at the lowest STM, to the stronger water level gradlent. Durmg floodmg 3~11190

compared to depth-averaged cross-shore velocities (b and e) m3/m of sand were tra nsported landwards
and Shields parameters (c and f) for flooding 2. The red dashed '

line in (f) shows the critical Shields parameter for suspension.
Note the different vertical scales.

Discussion
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