Seamless and cross-scale modelling of the ocean:
from regional to shelf-coastal and harbour scale
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rModc—alling approach

@perational Forecasting and Unstructured-grid modelling )
( Motivation and aim )

Development and implementation of operational modelling systems based on SHYFEM model
SHYFEM (Umgiesser et al., 2004; Bellafiore and Umgiesser, 2008; Ferrarin et al., 2018) model: finite-
element three-dimensional thermo-hydro-dynamic model (baroclinic), solving the Navier-Stokes
equations by applying hydrostatic and Boussinesq approximations.
« Unstructured-grid approach based on Arakawa B with triangular meshes (Bellafiore and Umgiesser,

2010; Ferrarin et al., 2013), which provides an accurate description of irregular coastal boundaries.

1) Reproduce a seamless transition of different oceanographic scales (detailed focus on
shelf-coastal, narrow straits and harbour scale) with a unique-continuum grid and
appropriate variable resolution

2) Exploit this continuity to investigate the exchanges of inter-connected basins

3) Downscaling from consolidated models
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Model configuration 3

Hor. res.: 3km open-sea, 100m in coastal area, 20m in the main harbours

of Apulia; Impact of large and shelf-coastal
Vert. res.: 99 levels, 2m until 40m, then progressively (stepwise) irculation in harbours  and vicinity of
; harbours

increased;

Bathymetry: GEBCO (30arc-sec) + high res digitalized from Italian Navy
Atmospheric forcing: ECMWF (12km)
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Circulation in Marmara Sea:

Surface circulation: plume of relatively fresher water
propagates from Black Sea into Marmara sea through
Bosphorus Strait generating the Bosphorus Jet (Aydogdu
et al, 2018); the main pattern is a westward current that
remains strong up to Dardanelles Strait.
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[Comparisons with obs. and modelsh -

Validation with Satelite SST has been
performed considering Mediterranean
Sea sub-regions subdivision here
reported (following the subdivision of
Quality Information Documents of
CMEMS - MFSva.1)

Circulation at 3om: jets characterizing surface circulation
are much weaker at 30 m; currents at strait are in
opposite direction in respect with the surface; the main
circulation is dominated by an anti-cyclonic formation
that resembles its counterpart at surface.
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literature studies (e.g. Tsimplis, 1995; Ferrarin
etal, 2018). )
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Copernicus Marine The Savannah city is set on the coastal plain and

(CMEMS),  GLO-MFC is surrounded by flat and low marshland and

(1/12) > Operational Horizontal  resolution: higher land. Saltwater marshes due to river

Forecasting s opemsea o vom at | overflow on banks and low-lying flooding are
generated when high tides occur. \
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