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Why should we care about the ocean?
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The ocean helps to regulate the global climate, therefore,
the future climate depends on the state of our ocean.
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(a) Observed impacts of climate change on ecosystems
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= Our Changing Ocean
Extreme Weather Events
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VERY HIGH
CONFIDENCE

C::v) Increased carbon dioxide in the ocean leads to

are more exposed to rising ! L s
sealevelsincreasingthe .o HieH .~ — Awarmer ocean holds less oxygen, Ukety  0cean acidification. Ocean acidity has already
risks of flooding and @ which is essential for marine life. increased by ~25% in recent decades. This

storm surges. Oxygen declined in the ocean by 2% increase is projected to continue by 100to 150%
over a period of just 50-years by the end of this century if carbon dioxide emissions

(from 1960 to 2010). continue to remain high. Coral reefs and shellfish
are very sensitive to ocean acidification.
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@ Ecosystem Degradation @
Itis likely that the rate Climate change impacts marine

Likey  of ocean warming has ecosystems by reducing biodiversity
increased since 1983. and altering habitats.

VERY HIGH
LIKELY - CONFIDENCE
This means less warm
water will reach Irish shores
and this could change
weather patterns. leading to deoxygenation and Marine ecosystems are negatively impacted

a lowering of the ocean capacity when exposed to sudden high temperatures
to absorb human green house for 5 days or more, e.g. benthic communities
gas emissions. can collapse or fish distribution can change.

C A Likely A Very likely A Virtually certain R High confidence § Very high confidence )

<b6% probability <99% probability >99% probability Refers to the degree There is high
of confidence in being agreement and robust
correct evidence this will occur
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Ocean Climate Policy & Government Drivers
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Climate Change Sectoral Adaptation Plan (Seafood)

Harmful Algae Art & Science

Karenia muikimatol, SW Ireland
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Key Findings
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CHAPTER 2

MMOSPHERIC
DRIVERS o

MARINE CLIMATE

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.
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. - The Atlantic Meridional Overturning Circulation

PHYSICAL (AMOC) or Gulf Stream system is key to Ireland’s mild

climate. This system is predicted to decline due to

OCEANOGRAPHY climate change with some proxies indicating this may

already have begun.

Gerard D. McCarthy', Levke Caesar’, 1
Ashly Ulthaman', Eoghan Daly?

- 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.
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Ocean Chemistry
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CHAPTER 4 - Irish offshore waters have become more acidic with
OCEAN an overall reduction in pH of 0.02 units per decade.

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

Garvan O'Donnell?, Margot Cronin?,
Evin McGovern?
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i - An expansion of the phytoplankton growth season

has been observed for some species in Irish waters.
YTOPLANKTON

AUTHORS: (a) (b)
Dave Clarke', Tsuyuko Yamanaka',
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Commercial Fisheries
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CHAPTER & - Declines in overexploited stocks may be exacerbated

by climate change.
CO M M E RCIAL - Disentangling climate effects from other pressures
FISH E RI ES including fishing remains a challenge.

o e Crlne sk, 7 S —— - 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.

! Marine Institute
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Seabirds

N CLIMATE AND ECOSYSTEM STATUS REPORT 2023 E Foras na Mara
Marine Institute

- Half of seabird species globally have declining

: ABIRDS population trends.

- Eighty nine percent of seabirds affected by climate
it T 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.

! Atlantic Technological University
2BirdWatch Ireland
* National Parks and Wildlife Service




IRISH OCEAN CLIMATE AND ECOSYSTEM STATUS REPORT 2023 ig Fo}’(,z_s‘ na Mara LOAC

Marine Institute

CHAPTER 8 - The return of Atlantic Salmon after one winter at sea
LAND OCEAN have declined from almost 1,800 in 1973 to 279 in

AQUATI C 2014. Reduced returns have been correlated with

increased water temperatures and decreased

CONTINUUM abundance of plankton.

AUTHORS:

Elvira de Eyto', Conor Murphy?,
Ciaran Broderick®, Marcin R. Penk*5,
Russell Poole!, Sean Kelly'¢?,

Triona McGrath’, Robert Wilkes®,
Brian Doyle'*!° and Georgina
McDermott®.
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Modelling
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CHAPTER 9 - Significant wave heights are projected to decrease,
REGIONAL & LOCAL particularly for summer and winter.

DOWNSCALED - Mean sea level for the Irish coast is projected to
increase by between 25 cm and 1 m depending on the
M 0 D E LS greenhouse gas emissions trajectory considered.

e - Projections of the salinity off southwest Ireland
suggest a freshening trend by 2035.
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See report for Recommendations
from each chapter
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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.
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Ongoing Research

Some examples
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“Extreme Marine Events” Ocean Observing & Forecasting

Bespoke web portal to display oceanographic data and ocean warnings

Essential Ocean Variables: water currents, wind, oxygen, temperature, salinity, pH, chlorophyll, turbidity
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Marine Heat Waves prediction and 2D visualisation

Marine Heat Spikes 2022-08-11 Marine Heat Spikes 2022-08-12
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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
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Informing Local Authority Staff

Microscopic plarﬁ that N
are part of the‘nat%ral
flora of the ocean, 4

Some HABs produce unsightly foams
in coastal areas while others produce
aerosolised chemicals, which can cause |
breathing difficulties in humans and animals.

| <%, %

wmg *:':':'m, Scientific data products are tailored to the user needs y o
'monitoring on achain . ; \ mng
S - Clfinate Sarvice ; b 2 s i baysforharvesting of mductcan
AssessBitness: User driven products - resultin large financial losses. Ifmmmdimdemmconunue
for Put o % developed for policy makers . - i s to remain high, the future ocean wi
P and marine related businesses { b
Conversation
on how'to improve
the service

Shellfish Toxicity

Some HABs produce A ;

harmful chemicals that i H Phytoplankton are an
accumulate in shellfish. : ; essential food source
[f contaminated shellfish . 3 = for marine life, e.g.
are consumed by humans, " d i filter feeding shellfish
food poisoning can occur. vl i &

"‘iq m Human health issues are less
. common in Ireland because the
y A\ national seafood safety
e g e % Data Collection ) |/ 'Yy LS ... e \ monitoring program ensures

policy makers and science providers What to measure? I e :
toldentify the climate service needs shellfish are always safe to eat.

i High biomass blooms are often visible in
Ecosystem the surface waters of marine, brackish and
degradation fresh water systems. Some blooms produce
chemicals that are harmful to marine life
and humans. The decomposition of large
blooms uses up oxygen from the water

is animpact when
.large blooms occur.  :
to co-design, co-develop and co-create the Climate Ser vice [ 7 ( IV and can harm marine life.

Scientific data must be tim:

Frequent interaction between stakeholders is essential
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Thanks for your attention
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Sustained ocean observations, are vital for sustainable development
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