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\ Glacial Ice Reservoir
<L
The accumulation zone provides the driving stress for glacial flow. The thickness and weight of this ice determine
the internal pressure gradients. In a stable system, the input from snowfall matches the output through the

grounding line and iceberg calving.

Changes in the surface mass balance (SMB) alter the height of the ice, which directly impacts the location where
the ice starts to float based on the density ratio of ice to seawater.

&, The Grounding Line Point

This is the critical geographic hinge where the glacier detaches from the bedrock and becomes a floating ice shelf.
It is the most sensitive region for stability. If the ice thins at this point, it loses contact with the ground, moving the
grounding line inland.

Because ice on land adds to sea-level rise while floating ice does not, the retreat of this line is the primary metric for
measuring the potential contribution of an ice sheet to global sea-level changes.

m Hydrostatic Equilibrium

Hydrostatic equilibrium occurs when the weight of the ice above sea level is perfectly balanced by the buoyancy of
the water below. This follows Archimedes’ Principle: roughly 90% of the ice remains submerged due to the density
difference between ice (~917 kg/m?) and seawater (~1028 kg/m?3).

When ice shelves thin due to surface or basal melting, the ice shelf loses the ‘buttressing’ force that holds back the
grounded ice, leading to an acceleration of the glacier flow towards the sea.

@ Ocean-Driven Basal Forcing

Warm circumpolar deep water (CDW) can infiltrate the subglacial cavity—the space beneath the ice shelf. This
water melts the ice from below at a much faster rate than surface air melting.

This process is the primary driver of grounding line retreat in Antarctica. As the shelf thins, the grounding line must
migrate backward to find a point where the ice is thick enough to remain grounded at the given water depth.




\’\ Bedrock Topography & Retrograde Slopes

Aretrograde slope is a section of bedrock that slopes downward as one moves inland. This geometry is inherently
unstable for marine-terminating glaciers.

If the grounding line retreats on a retrograde slope, it moves into deeper water where the ice must be even thicker
to remain grounded. This creates a self-reinforcing feedback loop where retreat leads to more rapid thinning and
further retreat, often leading to total collapse of the ice sector.
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