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& OCEAN:ICE

Objectives of Ocean:ICE

* 0O1: Reduce the spatial and knowledge
gaps in ocean observations around
Antarctica.

N

* 02: Improve critical ice sheet-ocean
processes in numerical models.

* 03: Improve representation of AlS
dynamics and integrate this knowledge
into ice sheet-climate models.

* 04: Quantify AIS melt sensitivity to
climate forcing and reduce the ‘deep
uncertainty’ in freshwater flux and SLR
projections to 2300.

* 05: Assess how global ocean circulation
is impacted by freshwater discharge from
the northern and southern ice sheets.

* 06: Assess the ocean impact on key

LT Schematic of Antarctic observations and modelling being

1] T undertaken by OCEAN:ICE and supported by collaborating global climate metrics from polar ice
£ T[T nations (flags) to estimate ice sheet melt rates and
e : sheet melt to 2300 and beyond.
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0O7: Deliver free and open data access and
contribute to international assessments,
climate model development, observing
e initiatives and policymakers.
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@ OCEAN:ICE @ OCEAN:ICE
Antarctic research elements : Finding the old

data, making new ocean observations
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600,000 temperature/salinity profiles and time series observations of
essential ocean variables and compilation of mooring data since 1975
(Zhou and Dutrieux, BAS) https://www.seanoe.org/data/00886/99787

Deployment of new moorings in the Scotia Sea (Abrahamsen, BAS);
Noosfera deployments planned for 2024-25
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https://www.seanoe.org/data/00886/99787/

& OCEAN:ICE @ OCEAN:ICE
Antarctic research elements: Observing ice shelf processes
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Deployment of AUV in the Amundsen Sea
(Wahlin and Wahlgren, Gothenburg University
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* lce 395 m thick; water column 630 m thick
CTD (Sound Nine) ® = Two boreholes, ane for one year of boundary
C.T (SBE37) layer turbulence observations, the other for
“ long-term, full ocean-depth measurements.
= Separate data loggers, each with satellite
comms for reconfiguration and data.
* Full turbulence data retrieved in 24-25
season.

CTD (Sound Nine) =

uv (Aquadopp)
CT{RER) ﬁ C,T(SBE37)
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Deployments through Fimbul

ice shelf borehole, Hattemann
(NP1), and NECKLACE ApRES @D
Nicholls (BAS).




Antarctic research elements: Freshwater fluxes from
Earth Observation, in-situ and models

Fig. 2: Map of annual SIP, averaged over 1992-2023, based on the SSMI AS! ice concentration and ERAS wind
speed and surface air temperature. Some selected polynyas are shown with their corresponding colour-
coded polygons (own approximations). The SIP colour scale was designed to match Fig 3 in Oshima et al
12016) for a direct comoaris

Sea ice production (SIP) in
Antarctic coastal polynyas
with ESA CCl sea ice data.
Janout and Kalescheke, AWI
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Ice shelf
calving, melt
and damage
from EO data
Millan, IGE

Weddell Sea

A81 iceberg breaking away from the Brunt Ice Shelf.
January 2023 - Copernicus Sentinel data (2021-23),
processed by ESA
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De-trended Nonlinear Interpolation (pehip)
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Hansen, Olesen

BO be rg + M Ott ra m’ Fig.7: De-trended and interpolated 680 time series from the south-eastern Amundsen Sea (73.5°S — 75.5°S; 108°W

3

- 100°W) (in black), overlapped with the El Nifio-Southern Oscillation (ENSO; in red) and Southern Annular Mode

(SAM; in blue) climatic indexes.
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Multivariate ENSO Index




Antarctic research elements: Development of ice sheet models, regional
climate models, ice-ocean coupled models, earth system models and data

assimilation schemes — o, e

'~ ~
2014-2018 2015-2019 2016-2020

IEnKS for initialising
coupled ice - ocean
models. Arthern, BAS

New processes in regional SMB models and high impact extreme events in
km scale models, Torres Alavez, Kolbe, Mottram DMI
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Cross-cutting Themes, policy briefings and (a few) publications

FROM CHANGING POLAR REGIONS TO

Antarctic Bottom Water theme, led by Povl Abrahamsen POLICY RESPONSES -
(UKRI -BAS) STRENGTHENING EU AND GLOBAL

CLIMATE PREPAREDNESS

BAMS

Deep Uncertainty in Freshwater Fluxes (DUFF) theme,
Determining the Freshwater Fluxes from
Ied by Fran k Pattyn (U LB) d nd Jan de Rydt (U NN ) . Antarctica with Earth Observation Data,
Models, and In Situ Measurements:
Uncertainties, Knowledge Gaps, and

RO I e Of t h e PO I es’ t h e m ) I e d by RO b i n S m it h ( U Re a d i n g) i:?jcﬂgrcnffﬂiftzrvﬂSevn\grég,"”?ngrgvsfﬂeijers,‘ Christian Rodehacke,?¢

Rebecca L. Dell,* Anna E. Hogg,' Benjamin J. Davison,’ Stef Lhermitte 3"
Nicolaj Hansen,*' Jose Abraham Torres Alavez,? and Martin Olesen?

:' frontiers ‘ Frontiers in Marine Science Review

Oxygen isotope theme, led by Casimir de Lavergne

( C N RS ) 10.3389/fmars.2023.1221701
- '_’ ’
@™ A single Antarctic heatwave or ",

&4 storm can noticeably raise the ™
sea level | .
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D enectfor e Observing Antarctic Bottom
MarcAndreLeTouneux / shutterstock
& emal A heat wave in Greenland and a storm in Antarctica. These kinds =~ Auher OPEN ACCESS Wa te r I n t h e SO u t h e r n Ocea n
X X (Twiter) of individual weather “events” are increasingly being Edward Hanna
" O raceoooc 144 supercharged by a warming climate. But despite being short- < Yang-Ki Cho,
m in Linkodin term events they can also have a much longer-term effect on the Seoul National University, Republic of Alessandro Silvano™, Sarah Purkey?, Arnold L. Gordon?,
o R e e Pasauale Castagno?, Ancrew L. Stewrt’
< : 678 : 89 1
Josllen Russell, Stephen R. Rintoul®"®, Annie Foppert®®, Kathryn L. Gunn®,

Liniver<ity of Arizona linited Statec [ Ll rrmio e res s~ 6,7 Cliivirmers A~l,:10
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