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Drivers of observed changes in Antarctic sea-ice advance date : limited understanding

Trends on dates of advance (1982-2018)

Later

Ocean heat feedbacks
Perovich et al., 2007;
Stammerjohn et al., 2012

Wind-driven ice transport changes

Holland & Kwok 2012
Stammerjohn et al., 2008; 2012

Earlier
Stammerjohn et al., 2012 (updated)
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What drives the observed climatology of Antarctic sea ice advance ?

PMW
1st day ice conc. > 15%
1982 - 2018 climatology

Date of advance

1. Which role for upper-ocean thermodynamics ?

2. Which role for sea-ice transport ?
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Role of upper ocean thermodynamics Date of advance

Mixed Layer Heat content (MLH)

MLH = MLD. (SST — Tj)

Mar Apr May Jun Jul Aug Sep Oct — Spatlal

MLHmax [108 J/m?] relationship ?

In situ MLD ( Sallée et al. 2021)
1970 - 2018 climatology

SST analysis (ESA CCl)
1982-2018 climatology




The date of advance is strongly linked to the maximum of ML heat content

# / pixel

R2 = 0.83, p < 0.01
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The ML heat content is the main driver of sea-ice advance
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Role of sea ice transport

Sea ice concentration budget decomposition

E = —u-VC— CV -u +residual,
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Dynamic Thermodynamic

Holland & Kwok (2012); Holland & Kimura (2016)

2 regions with distinct processes

- Inner zone: freezing & transport
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Highest SST@d, -T; correspond to region of ice melt / import

SSTaa - Tr [°C]

outer zone

Outer zone: no freezing, ice transport only

Inner zone: freezing, driven by maximum MLH




Spatial variability = temporal variability ?



