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Antarctica & the Southern Ocean feel the heat
Polar amplification: Extreme heatwaves becoming more frequent and severe.

Melting Ice: Rising temperatures 📈  → Decline in sea ice 📉 & melt of glaciers and ice sheets 📉 → 

Increasing sea-level rise 📈 threatening coastal communities worldwide.

Ocean Impacts: Ice melt 📈  →  ocean salinity 📉  →  Potential to disrupt ocean circulation globally. 

Atmospheric Change: Polar vortex 📉  → … → Mid-latitude rainfall

Tipping Points:  Antarctica may reach tipping points, where changes self-perpetuate towards a new stable 
level. →  Ice-sheet melt could become irreversible.

Cascading Effects: Antarctica/SO changes may hold the trigger for a domino effect.  → Climate change 📈 

→ Ecosystem change 📈 → Climate, biodiversity collapse → Human health 📉 & cost 📈 → … → Deep 
societal impacts.

Why?
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Antarctica InSync
What, where and when? Priorities?

GCOS 245 [2022]

Sea-ice ECV

What?
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Regions Antarctica InSync: Deep-embayment Strategy

Arndt, Nicolaus and others [dated 2024]

February 2028

February 2029

August 2028

Melt & metamorphism

Freeze, MIZ & pancakes

Melt, metamorphism & full seasonal cycle 



Regions Antarctica InSync: East-Antarctic Strategy

Heil et al.  [2023]

RSfEAR: 
Integrated 
observing 
approach 



Next? Antarctica InSync - Strategy:
Multi-scale approach

Figure @ R.M. Fredensborg Hansen
Mallett, Heil, Tilling and ISSI team [in prep]



Status Quo

Starting point for Antarctica InSync:
● National programs incl. AWI, BAS, KOPRI, NSF, CPI, JARE, AAS, NZ etc.

● International organisations:

● SCAR Expert Groups, incl. ASPeCt, BEPSII, AntClimNow

● CCAMLR

● WMO, WCRP etc. endorsed working groups, incl. 

● IPAB

● AFIN

● Antarctic Regional Climate Centre (in Implementation Phase)

● International support, incl.

● CliC

● SOOS

…

Antarctic/SO – status quo
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Methods

Photos courtesy S.Warren, W.Pyper, T.Worby, P.Heil, KGolden, S.Zicus

ASPeCt - Examples from ice-station work 
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ASPeCt - Examples from ice-station work 
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R&D Antarctica InSync - Strategy

Rack et al [in prep]

Sensors, 
packages

& 
methods



OSIA: Sea-ice floe size & classification 

Towards a Synthetic 
ASPeCt data set

Heil, Toffoli et al. [in prep]



OSIA: Thermal camera

Towards a Synthetic ASPeCt data set

Heil, Toffoli et al. [in prep]
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Antarctica In Sync [& 5th IPY]
→ Role for satellite cal/val
→ Need for sustained high fidelity data
→ Relationship between (satellite) sensor capabilities, 
model skill and fundamental knowledge (incl. in situ).



Next?

What is needed?
● Build national project teams & international network
● Create cross-disciplinary longitudinal 
● Identify scientific hotspots#. [→ Scales, regionality, seasonality]
● Identify key variables.  [Beyond ECVs, i.e., scales & processes]
● Devise Ant InSync observational strategies#. → Resource requirements.
● Agreed observations & buy-in to measurement protocols. → Best Practices.
● Bridging observations and models.
● Quo vadis: Data “recovery” in prep phase.
● Data access.

Antarctica InSync


