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Key Findings
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Atmospheric Drivers 

- The ocean and the atmosphere are a ‘tightly coupled 
system’ with heat, momentum and mass continuously 
exchanged between the two. 

- North Atlantic modes of Variability: The North 
Atlantic Oscillation (NAO) is the leading mode of 
climate variability in North Atlantic, but we need to 
look at other modes of atmospheric drivers like the 
East Atlantic pattern and Scandinavian pattern.



Physical Oceanography

- The Atlantic Meridional Overturning Circulation 
(AMOC) or Gulf Stream system is key to Ireland’s mild 
climate. This system is predicted to decline due to 
climate change with some proxies indicating this may 
already have begun.

- Irish waters have warmed since the 1980s and sea 
levels continue to rise with larger sea level rise 
observed in Cork and Dublin compared to global 
estimates.



Ocean Chemistry

- Irish offshore waters have become more acidic with 
an overall reduction in pH of 0.02 units per decade.

- Irish waters are generally a CO2 sink in spring and 
summer, but some areas may be a source in autumn.

(A) Spring (B) Summer

(C) Autumn (D) Winter

= CO2 sink

= CO2 source
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Phytoplankton

- An expansion of the phytoplankton growth season 
has been observed for some species in Irish waters. 
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Commercial Fisheries 

- Declines in overexploited stocks may be exacerbated 
by climate change.

- Disentangling climate effects from other pressures 
including fishing remains a challenge. 

- There is evidence of increasing Lusitanian (warm 
water) species to the south of Ireland that may allow 
for new fishing opportunities e.g. boarfish and 
anchovy. 

European anchovy 



Seabirds

- Half of seabird species globally have declining 
population trends. 

- Eighty nine percent of seabirds affected by climate 
change are also affected by other threats e.g. 
overfishing, incidental capture, hunting/trapping and 
disturbance, difficult to disentangle the precise 
effects of each threat.

- Populations of Little Terns may be most vulnerable to 
sea level rise, as well as species that nest on coastal 
beaches such as Ringed Plover.

- Seabird mortality during storms is likely caused by 
starvation, as seabirds cannot effectively find prey in 
these extreme conditions. 



LOAC

- The return of Atlantic Salmon after one winter at sea 
have declined from almost 1,800 in 1973 to 279 in 
2014. Reduced returns have been correlated with 
increased water temperatures and decreased 
abundance of plankton.
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Modelling

- Significant wave heights are projected to decrease,
particularly for summer and winter. 

- Mean sea level for the Irish coast is projected to 
increase by between 25 cm and 1 m depending on the 
greenhouse gas emissions trajectory considered. 

- Projections of the salinity off southwest Ireland 
suggest a freshening trend by 2035.

RCP 8.5

RCP 4.5

Sea Surface 
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See report for Recommendations
from each chapter



Next Steps

1. Engagement with Ireland’s National Framework for Climate Services.

2. Enhanced digital climate services (co-designed with users).

3. Enhanced communication and outreach on marine climate matters.

4. Engagement with National Climate Action Plans.

5. Continue to gather marine scientific evidence to support climate 
adaptation and mitigation decisions.



Ongoing Research

Some examples



Satellite & the HABscope
7th – 11th August, 2021

Research Survey  CV21021 

26 Jul - 01 Aug 02 Aug -08 Aug 09 Aug – 15 Aug 16 Aug – 22 Aug



“Extreme Marine Events” Ocean Observing & Forecasting

Essential Ocean Variables: water currents, wind, oxygen, temperature, salinity, pH, chlorophyll, turbidity

Bespoke web portal to display oceanographic data and ocean warnings

https //eurosea marine ie 



Marine Heat Waves prediction and 2D visualisation

The increasing frequency, duration and intensity of Marine Heat Events, such as Marine Heat Waves (MHWs) are of great 
concern for a wide range of stakeholders, including aquaculture farmers. Current conditions and forecasts on MHWs are 
provided as a 2D visualization maps, highlighting the affected areas.



Salinity Distribution: Oyster Cultivation 



Informing Local Authority Staff



Thanks for your attention

Sustained ocean observations, are vital for sustainable development
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