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Increased greenhouse gas emissions
have created an imbalance
and energy has accumulated
in the Earth system.

The vast majority of this
trapped energy has been
taken up and stored
by the ocean.

The ocean is central in global -
climate change
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The ocean is central to our own livelihoods.
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2020 WAS ARCTIC'S SECOND-WARMEST YEAR ON RECORD
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Arctic Ocean observations are sparse,
but the sustained ocean observing system is improving.
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Delivering useful information on near-term change
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Comprehensive Detailed climate observations Powerful super computers
numerical models GHRASST: 20110606.UKMO-LAHRING GLOB-¥01./02.0STIA i
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Prediction of surface temperature for the 2019-2023
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Building Marine Ecological Climate Services
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Ecological forecasts of important fish stocks

—

Mackerel habitat (kkm?2

Catches of Mackerel
500 - around Greenlandm_‘, .
A T
N ApA A A A
400 A _7\ A
/- A\ 7N
Ny Vi
A A
200 - A
A
A
0 T T T T
1990 2000 2010 2020
Year

Observations
A - Habitat

— = Rolling mean

Forecast

— 1990
2010

There’s no mackerel now.

What about the future?

Can we expect the
mackerel to remain?

Ecological forecasts can
support decision
making
in a changing climate




Rockstrom, Azote Images for Stockholm Resilience Centre
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The ocean is central to
humankind, providing us
with food and economic
wealth as well as regulating
climate and buffering
anthropogenic global
warming.

The ocean and its
ecosystems are increasingly
impacted by global warming
and CO, in the atmosphere.
These impacts occur globally,
but the changes in the Arctic
ocean are 2-3 times the
global average and stark.

We need to use the tools and
information we have to
ensure we prepare, adapt
and take action to limit the
consequences of climate
change.







Challenges for improving Sea-Surface Temperature

 Monthly mean surface temperature anomaly northof60°N
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Improving SST data quality .
in the Arctic ‘

4°C increase in Arctic Ocean (>60 °N) '
surface temperature

SST and Ice-Surface Temperature
products enable Arctic monitoring

Challenges? Lack of in situ data,
accurate identification of sea-ice

Temperature in °C
| U

Need: Improvement of Passive
Microwave (PMW) data availability in
Arctic
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Thinner sea ice in the northern Barents Sea is
fragmented by waves from open water storms, March
2021

identifies the Barents Sea as likely ice free also during winter by
the end of this century, given business as usual

Arthun et al. 2021, GRL
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A changing climate warm the Arctic

b) Annual mean temperature change (°C) Across warming levels, land areas warm more than oceans, and the Arctic
relative to 1850-1900 and Antarctica warm more than the tropics.
Simulated change at 1.5 °C global warming Simulated change at 2 °C global warming Simulated change at 4 °C global warming
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Very likely sea ice
free summers

and a more
acidic Arctic
Ocean

b) September Arctic sea ice area
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c) Global ocean surface pH (a measure of acidity)
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Comprehensive Detailed climate observations Powerful super computers
numerical models ,
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Prediction of North Atlantic Sea Surface Temperature, startingin October 1993
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Connections via the Ocean

Dominating Arctic Ocean currents with inflowing
relative warms surface currents (red) and colder
surface currents (light blue) together with
intermediate and deep currents (magenta and
dark blue).

Anderson & Macdonald (2015) Polar Research, 34.
doi:10.3402/polar.v34.26891 (CC BY-NC 4.0)



Thank you!

This event has been co-organized by the
Scottish Government, with the support of
H2020 Blue-Action and GHRSST
(Copernicus), H2020 TRIATLAS, H2020
ARCTIC PASSION and AMOC-ASAP
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