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Marine Institute’s operational 
forecasting models

Inner GB 70 m

Bathymetry GEBCO & INFOMAR

Forcing • 1-Hourly ECMWF 0.1°

• Copernicus global ocean 

1/12°

• TPXO8 tides 1/30°

• River climatologies, 

Corrib operational

Forecast Period +3 days (daily)

Hindcast Period -7 days (weekly)

Output • 3D velocities, ssh, 

stresses @ 1 hourly

• T, S @ 3 hrs spatially

• 2265 stations @ 10 mins

Nested Domains 

(operational)

• Connemara (200m)

• Bantry Bay (200m)

• Inner Galway Bay (70 m)

Other Domains

(non-op)

Clew Bay (80m), 

Berthraghboy Bay (50m), 

Kenmare Bay (120m), 

Kilmakilloge Harbour (40m), 

SW Ireland (1 km)

Under dev:
• Celtic Sea
Future:
• Dublin Bay, main fisheries 

harbours



Marine Institute operational 
forecasting wave models

Model code SWAN

Model Grid Rectangular 0.025° and 200 m

Bathymetry GEBCO & INFOMAR

Forcing • 1-Hourly ECMWF 0.1°

• Copernicus GLO wave model

Forecast 

Period

+6 days (daily)

Hindcast 

Period

-7 days (weekly)

Output • significant wave height, wave 

period, wave spectra

• @ 3 hrs spatially

• 20 stations @ 0.5hr 

Other 

Domains

West Coast 0.004°



Freshwater inputs

• Daily climatologies were used until recently

• Recent upgrades include specification of near-real-time 
flows for Irish rivers. Sources:
• https://waterlevel.ie/ - flows are published there 

operationally. For one river we apply a rating curve 
to convert stage to a flow.

• Electrical Supply Board (ESB) - provide daily/hourly 
hydrometric information for each of the hydro 
schemes managed by ESB. Published in PDF format 
– we read the flow from PDF

Flows are then fixed for a duration of the forecast and 
updated next day.

Total LTA discharge 
from Irish rivers = 
806.9 m3/s

https://waterlevel.ie/


Freshwater inputs – Galway Bay
Corrib

Clarin

Dunkellin

Kinvarra -
submarine

All inputs are near-real-time from the rating curves.



Freshwater inputs – Galway Bay



Wetting-drying & high res
Galway Bay, Clew Bay, Connemara

Context
Inner Galway Bay subtidal area 10,352 ha
Inner Galway Bay intertidal area 2,111 ha

200 m                                    200 m                              70 m

Corrib

Clarin

Dunkel
lin

Kinvarra
-
submari
ne



Nesting in Copernicus IBI & NWS
Connemara

Motivation: to avoid having to go through an intermediate step of the NE Atl model 
when forcing coastal scale models

• 10 min. forcing from NE ATL vs. 1-hourly from IBI and NWS
• A short 6-weeks test carried out.

Basic conclusion: the skill of the Connemara model when forced by IBI or NWS 
boundary data is similar to that of the operational model (and superior when it 
comes to tidal heights).



Nesting in Copernicus IBI & NWS
Connemara

Validation of SST at Spiddle Buoy

Validation of tides at Galway Port



Wave model - SWAN

Upgrades in recent years:

• Transition from GFS to ECMWF wind forcing

• From WaveWatch III to the Copernicus at open boundaries – no significant 
difference in skill

• Development of an operational Connemara wave model



NE ATL Wave model – from GFS 
to ECMWF

Hm0 skill



Connemara vs. NE ATL wave 
models



Selected operational services



ADRIFT with OpenDrift
Implemented in Galway Bay, Tamar, Plymouth coast, English Ch.

14



Weather window tool

www.digitalocean.ie/home/WeatherWindow

http://www.digitalocean.ie/home/WeatherWindow


Oyster aquaculture and 
restoration in Galway Bay

https://forcoast.eu/ Horizon 2020 FORCOAST project

Contamination Source Retrieval

https://forcoast.eu/


Oyster aquaculture and 
restoration in Galway Bay

https://eurosea.marine.ie/Galway-Bay H2020 EuroSea project  

Marine Conditions Mapping Service – particular interest in low salinity events

https://eurosea.marine.ie/Galway-Bay


Thank you

Model outputs:

http://milas.marine.ie/thredds/catalog.html

https://erddap.marine.ie/erddap/index.html
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