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Modelli a scala globale



© DHI

MWM – Mediterranean Wind Wave Model
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Un database di vento ed onda nel Mar Mediterraneo
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Master (head) node

2 x 6 cores/node => 12 cores

96 GB RAM

24 compute nodes

2 x 6 cores/node => 288 cores

700 GB RAM

Virtual Private Network

UniTS datacenter - GARR

InfiniBand Interconnection

Parallel processing 

Storage

≈ 82 TB FiberChannel - RAID 6

Hardware Infrastructure

ISC12 FM R2 - SubSet_GC.ppt
ISC12 FM R2 - SubSet_GC.ppt


WRF-ARW (NCAR, Boulder) + CFSR (NCAR-NCEP) / GFS

Resolution = 0.1° - 0.03°

Atmospheric Model



Wave Model

MIKE 21 SW (DHI)      - Resolution up to 0.03°

Database GEBCO offshore

Nautical charts < 500 m water depth and 

nearshore



MIKE 21 SW (DHI) - Resolution up to 0.03°

Bathymetry: GEBCO + Nautical Charts

Wave Model



• > 50 configurations tested, accuracy checked against measurements  

− statistical parameters (BIAS, RMS, SI….)

− time series 

Wave Model

• 30 frequencies (1.6 < T < 25.0 s) x 24 directions

• Air-sea interaction: uncoupled formulation

• Main calibration parameters: dissipation due to white capping



Extensive validation of model data against measurements….

http://www.emodnet-physics.eu/Map/



Ponza LON 12.95 LAT 40.87 

Validation agaist buoys - Thyrrenian Sea 

Hs



Validation agaist buoys - Aegean Sea 

Athos LON 24.72 LAT 39.96 

Hs



Validation agaist buoys - Aegean Sea 

Mykonos LON 25.46 LAT 37.51 

Hs



…and satellite data

7 missions used:

• Envisat

• ERS-2

• Geosat FO

• Jason-1 

• Jason-2

• Topex-Poseidon

• CryoSat

19 sub-domains

Reliable

estimation of 

Ws

Hs



Validation agaist satellite data - Alboran Sea (2002-2011) 

  t=0h  .1 t=3h 

Envisat, Hs



Validation agaist satellite data –Thyrrenian Sea (2002-2011) 

  t=0h  .1 t=3h 

Envisat, Hs



Validation agaist satellite data - Aegean Sea (2002-2011)  

  t=0h  .1 t=3h 

Envisat, Hs



• 39 years of hindcast data (1979-2017)

• Spatial resolution: 0.1°(~10 km) for wind and up to 0.03°(~3km) for waves

 Wind speed, WS [m/s]

 Wind direction, WD [deg]

 Significant Wave height, Hs [m]

 Mean wave period, Tm [s]

 Peak wave period, Tp [s]

 Zero crossing period, Tz [s]

 Mean wave direction, MWD [deg]

 Peak wave direction, PWD [deg]

 Directional standard deviation, DSD [deg]

• Spectral data available on 0.1° x 0.1° grid (10 km x 10 km)

Available products
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Downscaling of global / regional models



The 3D model of Ligurian Sea is an example of downscaling of the Mediterranean
model MFS, characterized by spatial resolution 1/16° x 1/16° (~ 6.5 x 6.5 km) 
available within Copernicus Marine Services

MFS provides forecast and hindcast of:

surface parameters:

• surface elevation

• total heat flux

• radiative flux

water column parameters:

• temperature

• salinity

• zonal component of velocity

• meridional component

3D model of Mediterranea Sea (MFS)



3D model of Ligurian Sea
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MIKE 3 HD 

Ligurian Sea 

MFS LAM

Runoff








