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An indicator of sea ice variability for the Antarctic marginal ice zone
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Abstract. Remote-sensing records over the last 40 years have revealed a large year-to-year global and regional variability in
Antarctic sea ice extent. Sea ice area and extent are useful climatic indicators of large scale variability, but they do not allow
to quantify regions of distinct variability in sea ice concentration (SIC). This is particularly relevant in the marginal ice zone

(MIZ), which is a transitional region between the open ocean and pack ice, where the exchanges between ocean, sea ice and

Preprint

5 atmosphere are more intense. The MIZ is circumpolar and broader in the Antarctic than in the Arctic. Its extent is inferred

from satellite-derived SIC using the 15-80% range, assumed to be indicative of open drift or partly closed sea ice conditions

) ) typical of the ice edge. This proxy has been proven effective in the Arctic, but it deemed less reliable in the Southern Ocean,
Preprints / Preprint tc-2021-307
where sea ice type is unrelated to the concentration value, since wave penetration and free drift conditions have been reported

with 100% cover. The aim of this paper is to propose an alternative indicator for detecting MIZ conditions in Antarctic sea
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<EGUSPhere The EGU interactive community platform

Nudging allows direct evaluation of coupled climate
models with in-situ observations: A case study from
the MOSAIC expedition
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l?‘C R S Remote sensing of sea ice & snow

Sea ice and snow - We use existing, long-term sea ice remote sensing observations to evaluate climate models
and develop new and improved remote sensing methods and datasets. Our team also contributes to preparing for
new missions (e.g. CIMR, CRISTAL).

Snow from Altimeter Snow from Microwave
Radiometer

Snow depth in March 2015

ICESat

CryoSat-2  AltiKa

Sea Ice Concentration

P, _" .
13.575 35 532
GHz GHz nm
A key uncertainties

? inseaice thickness
retrieval

snow

[w>] yadap mous

6102 ‘8102 “|e 18 Aysojsoy

sea ice

sea water

First-year Ice, March 2002 — 2019 Multiyear Ice, March
5 35; ——— —

air/snow interface (?) Ku

17 34
° E165 £33
6w 2 &
iz 16 =32
i @155 $31/
60 © kel
: 3 15 2 30}
e wi 2 3
University : : G145 & 29|
of Bremen ; 14 28
o 13 27

5 P -
2003 2005 2007 2009 2011 2014 2016 2018 2003 2005 2007 2009 2011 2014 2016 2018
Date Date




Climate Relevant interactions and feedbacks: the key role of sea ice ’?C R S
and Snow in the polar and global climate system X

Global Climate / ESMs / Global weather prediction

We are developing and applying an
EC-Earth European community ESM based on ECMWFs seasonal extensive multiscale modeling platform
forecasting system aimed at climate information/services

NorESM2 [Norwegian Earth System Model, v2 Model developments include

CNRM-CM |Global climate model developed by Meteo France/CNRM Snow on sea ice, sea ice leads, polar aerosol

: _ formation and aerosol-cloud interactions, polar
UKCA UK community atmospheric chemistry-aerosol global ocean and sea ice biogeochemistry, ...

model

CanESM5 Canadian Earth System Model, v5
With ocean ecosystem models CMOC and CanOE

CMCC- CMCC Earth System Model
ESM2
CESM2 INCAR lead, community developed global climate/ESM

OpenlFS Weather forecast model based on ECMWF global IFS
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