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Introduction

Anthropogenic effects significantly govern the morphological evolution of some tidal basins. Ley Bay
IS a part of such a tidal basin, namely the Osterems basin in the East Frisian Wadden Sea.

Resulting morphological processes of erosion after dyke breaching during storm surges, silting up
and successive land reclamations accelerated sedimentation in the Ley Bay. This inturn affected the
iInland drainage and navigational requirements which cost millions of Euros annually in order to
execute these activities by pumping and dredging respectively.

As an alternative, the Leyhorn peninsula was constructed in 1984 facilitating inland drainage and
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navigational access.
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Scenarios Wave boundary

Short-term (i.e. one day) simulations were separately undertaken
for the selectd 73 wave conditions applying online coupling of
Delft3D and SWAN models. With resulting sedimentation/erosion

Study used different scenarios to investigate the bed evolution
In the Ley Bay area. Only following three scenarios are hereon

Measured wave data at an offshore location (close to Norderney)
from 1975 to 1990 were used in this analysis. It was assumed
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which indicate, how bed levels of reduced number of wave
conditions resemble with that of the 73 wave conditions.
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Maximum tidal flow occurs at mid-tidal
water level in the Wadden Sea tidal
basins (Dissanayake et al., 2009)
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condition shows strong velocities in
the Ley Bay channels (red) compared
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Morphological evolution of the Ley Bay

Bed evolution

Basin area-depth hypsometry Evolution of channel cross-sections

Data at 1990 show strong sedimentation in the Ley Bay, disappearing Norder Auldentief and
Greetsieler Wattfahrwasser channels while pronouncing Leysander Priel channel.

Hypsometry indicates the overall morphology in
the Ley Bay area. S2 reasonably agrees with the
1990 data while S3 shows larger basin area
Implying sediment import and losing respectively.
Wave effect generally deepens the bay area. This
IS under investigation and expected due to strong
bed level updating or coupling interval between
wave and hydrodynamic modules.

From 1975 to 1990, channel sections have
significantly become shallow. B and C have shifted
away from Leyhorn indicating possible effect of

Models with tidal boundary forcing only (S1 and S2) predict stronger channel pattern compared to the dumping on the left-bank.

data. However, including both tidal and wave boundary forcings (S3) has resulted in strong
sedimentation in the channels while deepening middle of the bay. Furthermore, strong sedimentation
Is apparent at the west of Leyhorn and on Utlandshorner Watt under S3. Predicted Mittelplate areas
(> 1.5 m+NN) are similar to that of the 1975 bed whereas it is wider on the 1990 bed implying the
growth of salt marsh areas in nature. Application of a single sediment fraction (S1) shows the deepest
channels in the bay compared to the cases of applying multiple sediment fractions with initially
distributed bed composition (S2 and S3).

Deep sections (A and B) show agreement with the
1990 bed in all cases. Under S3, shallow sections
(C and D) strongly resemble to the data than that of
S1 and S2 indicating strong filling in the channels.
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