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Model for oil-spill emergency response: GNOME
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GUI desktop version
2D Eulerian/Lagrangian
model

Needed inputs:
- coastline map
- data of oil movers, 

such as surface 
currents and winds

- spill details



Support to oil-spill emergencies
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Data processing for GNOME: CMEMS currents
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INPUT DATA

Content: current velocity fields

Format: NetCDF

Type: both forecast (3D) and reanalysis (2D)

Model: MFS by CMCC

Horizontal resolution: 1/24° (ca. 4 km)
Vertical resolution: 141 levels for forecast

Temporal resolution: 1 h

FOR GNOME

Operations to do:
• data cut to retain only those relevant to 

the sea surface and to the area of interest
• time axis shift
• variable renaming and attribute change to 

be compliant with GNOME standard
• merging of single-day datafiles into a 

unique file



Data processing for GNOME: WRF winds
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INPUT DATA

Content: wind velocity fields at 10 m

Format: NetCDF

Type: analysis

Model: WRF at ARPA FVG - CRMA 

Horizontal resolution: 2 km for AlpeAdria
10 km for Italy

Temporal resolution: 1 h for AlpeAdria
3 h for Italy

FOR GNOME

Operations to do:
• merging of files contaning data of a single 

component
• variable renaming and attribute change to 

be compliant with GNOME standard



Data processing for GNOME: SHYFEM currents
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INPUT DATA

Content: current velocity fields

Format: SHY

Type: both hindcast and forecast

Model: SHYFEM at ARPA FVG - CRMA

Horizontal resolution: variable, up to tens of 
meters in the lagoon 
Vertical resolution: variable

Temporal resolution: 1 h

FOR GNOME

Operations to do:
• conversion from SHY to NetCDF to be 

loadable by GNOME
• extraction of grid boundary nodes and 

lines, and classification of boundary lines
• insertion of a new variable in the NetCDF

file, with information about boundary lines 
• variable renaming and attribute change to 

be compliant with GNOME standard
• data cut to retain only those relevant to 

the sea surface

NB: joint work with A. Minigher



SHYFEM grid as viewed via GNOME
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Daily processing of forecast data
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Work flow is managed by Gnome_movers
ecFlow suite
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Availability of daily GNOME inputs to external users
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Public access webpage

Zip archive

Contribution to 
deliverable 4.3.1 of 
FIRESPILL project



Model for oil-spill risk assessment: pyGNOME
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Can be installed 
on C3HPC cluster

Python scripting Suitable to run many 
simulations

GNOME + new features

Simulation tests



Planned activities for risk assessment (1)
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For each source, simulations of hourly 
occurrence of an oil spill for a whole year1.

Identification of possible 
sources, for instance by means 
of the analysis of shipping routes

2.



Planned activities for risk assessment (2)
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3. Output analysis and interpretation 4. Risk maps



Complementary activities
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Model validation via remote 
sensing tools

costeLAB
Pre-operative platform for 
monitoring coastal areas through 
satellite image processing



Communication to stakeholders
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Presentation of pilot concepts to target groups

Deliverable 4.1.2



What’s next?
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Adding daily SHYFEM 
forecasts for 
emergency response 
with GNOME 

Proceeding with oil-spill 
risk assessment

Introducing 
MEDSLIK-II model

Using STELLA software for 
system dynamics modeling
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