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Marine Institute operational

forecasting wave models
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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.
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Marine Institute from Irish rivers =
Foras na Mara 806.9 m3/S
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Freshwater inputs — Galway Bay

Clarin

Dunkellin

Kinvarra -
submarine

All inputs are near-real-time from the rating curves.
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Freshwater inputs — Galway Bay

Forecast:1 [18-Aug)  Forecast:? (1T-Aug]  Forecast:d (16-Aug)
temperature (*C) temperature (*C) temperature (“C)
16 17 16 7

53°15N

0
1 1 -1 53°12N
—2 -2
E 53°00'N
£ -3 -3 -3
(=T
%4 - 4 9*12W 9706w 97000 BRHAWY
5 5 5 Temp. | F.1 Fz | Fa
-H -5 £ | MAE RIASC | 0N G| DIDTC
Eﬂﬁnﬁf Sﬂlinll_? ﬂlll'lil.]" RMED 2T 0. C| OIDNC
ﬁ'!? n 35 g? M 35 g? 31 as CORR | -0.44 0.18 ore
Maxie) | 033%¢| 0.3c| e
=14 -1 -1 n 15 15 15

Sal F-1 F2 F-3
MAE | oz 0.28 0.26
RMSD | 028 0.29 0.29
CORR | 095 052 094
Maxje] | 041 0.48 041
n 15 15 15

A
h b e




ontext
Inner Galway Bay subtidal area 10,3

Wetting-drying & high res

Galway Bay, Clew Bay, Connemara

Inner Galway Bay intertidal area 2,111 ha
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Nesting in Copernicus IBl & NWS

Connemara

o

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 IBl and NWS
* Ashort 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).
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Nesting in Copernicus IBl & NWS

Connemara
Validation of SSTM
R
BlAS RMSE Correlation
Operational -0.23 0.51 0.54
1Bl -0.059 0.45 0.57
MNWS -0.12 0.45 0.57

Validation of tides at Galway Port
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Wave model - SWAN

\

Upgrades in recent years:
* Transition from GFS to ECMWF wind forcing

* From WaveWatch Il to the Copernicus at open boundaries — no significant
difference in skill

* Development of an operational Connemara wave model
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NE ATL Wave model — from GFS

to ECMWEF
o

HmMO skill
RMSE BIAS Correlation Coefficient
GF5 ECNIWE GFs ECMIWE GFs ECMWE
M2 0.19 0.19 -0.02 -0.04 0.96 0.96
M3 0.50 0.46 0.07 0.02 0.594 0.96
M4 0.52 0.47 -0.11 -0.18 0.92 0.95
M3 0.24 0.24 -0.08 -0.09 0.97 0.97
MBe 0.47 0.38 0.17 0.11 0.96 0.97
&Piddal 0.24 0.23 -0.15 -0.14 0.92 0.3
Belmullet Inner 0.45 0.45 -0.18 -0.22 0.52 0.53
Belmullet Outer 0.52 0.50 -0.19 -0.24 0.92 0.54
AVERAGE 0.39 | D.36 -0.06 0.09 0.93 0.95
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Connemara vs. NE ATL wave

models
\

Buoy HmO (m)} Tm02 (s) Ip(s)
Bias RMSE R Bias RMSE R Bias RMSE
(NRMSE %) (NRMSE %) (NRMSE %)
Conn | Eatl | Conn | Eatl | Conn | Eatl | Conn | Egtl | Conn | Eatl Conn | Eatl
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Selected operational services
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ADRIFT with OpenDrift st B

Implemented in Galway Bay, Tamar, Plymouth coast, English Ch.

ADRIFT

Marine Institute predicted sea surface tracking.
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Weather window tool
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http://www.digitalocean.ie/home/WeatherWindow

Oyster aquaculture and
restoration in Galway Bay

Contamination Source Retrieval

Particle density index:
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Oyster aquaculture and

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


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

Thank you

Model outputs:
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http://milas.marine.ie/thredds/catalog.html
https://erddap.marine.ie/erddap/index.html
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