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Abstract

This dataset contains the results of wind-wave parameter modelling in the area of the
Gulf of Gdansk (Southern Baltic). For the simulations, a high resolution SWAN model
was used. The dataset consists of the significant wave height, the direction of the wave
approaching the shore and the wave period during 21 historical, extreme storms. The
storms were selected by an automatic search over the 44-year-long significant wave
height time series.
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Specification table (data records)

Subject area Physical Oceanography, Coastal Zone, Wind-waves

More specific subject area | Extreme storm conditions

How the data was acquired | Numerical modelling using SWAN

Data format Text files

MOST Wiedzy Open Research Catalog, Gdansk University of

Data source location Technology, Gdansk, Poland

The dataset is accessible and is publicly and freely available for any

Data accessibilit .
Y research or educational purposes
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Background

The principal goal of the calculation performed is to gain some preliminary insights
into the intensity of water movement generated by wind waves in the Gulf of Gdansk (lo-
cated in the southern Baltic Sea) during severe storms. Baltic storms appear to be impor-
tant phenomena from several points of view: first, as threatening to the safety of human
activity, and secondly, they may have beneficial effects on the natural environment caus-
ing oxygenating inflows from the North Sea and refreshing waters in deeper layers, and
in particular, the bottom waters. The third point is that Baltic storms may set in motion
sediment transport in the coastal zone and may induce sedimentation processes at the
bottom (Cieslikiewicz et al., 2017).

In the area of the Gulf, the generation and transformation of waves is limited by an
open water fetch distance and complex bathymetry. A sheltering effect in the Gulf reduc-
es wave energy compared to open coast areas and protects the Gulf from storms (Cies-
likiewicz et al., 2016).

This dataset contains the results of SWAN (Booij et al, 1999) modelling in the area of
the Gulf during 21 extreme storms selected based on hindcast wind wave data in the pe-
riod 1958-2001. The wind wave fields’ characteristics over the Baltic Sea were taken from
the 44-year hindcast generated within the framework of the HIPOCAS project (Cieslik-
iewicz and Paplinska-Swerpel, 2008) using the WAM model (WAMDI Group, 1988).

Methods

Wave parameters during 21 extreme storms (output from the WAM model running
in coarse resolution), as well as wind parameters, were used as the boundary conditions
for the SWAN model operating in a high resolution grid covering the area of the Gulf
of Gdansk. The SWAN numerical model allows the estimation of surface gravity wave
parameters for a given seabed topography, wind field, sea state, and the current field.
SWAN determines the generation of waves by wind and wave propagation in time and
space, taking into account a number of physical phenomena determining the wave field.
These are mainly shoaling, refraction, nonlinear interaction between waves, and wave
energy dissipation caused by whitecapping. Additionally, it includes energy dissipation
by friction of the bottom and refraction due to ocean currents (Urbanski et al., 2008).
The SWAN model simulation was performed in this study on a grid with a spatial reso-
lution of 200m x 200 m, covering the entire Gulf of Gdansk. Boundary conditions in the
form of monochromatic wave parameters were set on the Gulf of Gdansk’s open border.
This northern border of the computational grid of the SWAN model includes 11 WAM
grid points. All of the analysed extreme storms occurred during similar wind conditions,
namely with a similar wind speed of several metres per second from the northern direc-
tion. All of the SWAN simulations were performed in stationary mode, and the results
are given for the peak of each storm. For the modelling, high-resolution bathymetric data
provided by the Naval Hydrographic Office in digital form prepared by the Maritime
Institute in Gdansk was used.
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Data records

The dataset contains SWAN model output in the form of text files: significant wave
height, peak period and wave direction for 21 extreme storms (63 files in total). The sig-
nificant wave height (Hs) and mean wave period (T) are integral wave parameters calcu-
lated from the wave spectrum. The physical meaning of Hs is the average of wave height
taken over the given time interval, calculated from the highest one-third of all waves. The
T parameter can be interpreted as the averaged time interval between two corresponding
points on the wave, i.e. troughs.

Data quality and availability

The SWAN model has been successfully applied in extreme wave conditions but not
in the Baltic Sea. Although there have been several studies focussed on the modelling of
the wave field in this region, SWAN model was only applied in a few cases (e.g. Reda and
Papliniska, 2002). These data are accessible in the MOST Wiedzy Open Research Catalog.

Dataset DOI
10.34808/b8ar-2651

Dataset License
CC-BY
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