
Why The Ocean Around Antarctica Matters
The Antarctic Ice Sheet contains enough ice to raise global sea level by ~58m 
(Huang, 2023) if completely melted. Much of this ice is held back by floating ice 
shelves surrounding the continent. These ice shelves act like barriers that 
slow the movement of glaciers from land into the ocean. These ice shelves 
can melt from below due to ocean heat. Changes in the ocean around 
Antarctica can therefore influence global sea level rise.

1. Stratified Ocean
The ocean is stratified, meaning it is separated into layers with 
different densities. In seawater, both temperature and salinity 
affect density: cold and salty water is generally heavier than warm 
or fresh water.

2. “Warm” water below cold water
Around Antarctica, the surface layer is usually cold and relatively 
fresh because of sea ice melt and precipitation. Farther offshore, 
warmer and saltier deep water occupies the lower ocean. Since 
the salty deep water is denser, it remains beneath the fresher 
surface water. This creates an interface between the cold surface 
layer and the warmer deep water below.

3. Winds push surface water toward Antarctica
Along the Antarctic coast, strong easterly winds drive the surface 
ocean westward. Because of the Coriolis effect, surface water is 
transported toward the continent, where it accumulates near the 
coast. The increased pressure forces water downward in a process 
called downwelling.

4. The Antarctic Slope Front is formed
The downwelling pushes the interface between surface and deep water 
downward near the coast, creating a sloping density boundary. This 
boundary forms the Antarctic Slope Front, which helps separate warm 
offshore water from the colder waters near Antarctica.

Explaining the Antarctic Slope Front

How Do We Study This Remote Ocean?

The ocean around Antarctica is one of the 
most difficult places on Earth to observe. 
Sea ice, storms, and long winters make 
measurements challenging. Scientists gain 
data using the following methods:
• Research ships
• Moorings 
• Satellites 
• Autonomous floats
• Instrumented seals

Why This Science Matters

Understanding the Antarctic Slope Front 
helps to predict how much warm water may 
reach Antarctica in the future. This is 
important because changes in ice shelf 
melting can influence glacier flow and global 
sea level rise.

The Antarctic ocean is closely connected to 
the global climate and ocean circulation. 
Small changes in the ocean near Antarctica 
can therefore have worldwide impacts.
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Fig.2 Illustration of typical water mass distribution along the East-Antarctic coast. The Antarctic Slope 
Front is marked as ASF. Common observational methods are also displayed. Figure adapted from Lauber 
(2024)

The research

What controls the Antarctic Slope Front?

The strength of the ASF is influenced by 
winds, sea ice formation, melting, and 
ocean circulation.

When sea ice forms, salt is released into 
the ocean, producing dense water that 
helps maintain the front. Freshwater from 
melting ice can weaken this structure by 
making the surface layer lighter.
These processes influence how easily 
warm water can move toward Antarctica.

Fig.1 Map of Antarctica. Public domain. Source: NASA
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