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o Tidewater glaciers currently discharge around half of Greenland’s
iIce loss to the ocean, and can change rapidly.

o Central question: what controls ice discharge? and, related to
that, what determines the location of the ice front?

Summary

o Certain positions of the ice front act as ‘pinning points’, at which the
glacier achieves a roughly steady balance (accumulation=discharge).

Changes in forcing can cause such points to disappear or lose stability.

o The highly non-linear response is inherent to the dynamics of tidewater
glaciers, whether forcing is from the ocean or from upstream.

o |'ll describe a simplitied model that helps elucidate this.
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Motivation: impact of subglacial lubrication

o Drainage of surface meltwater to the bed affects ice speed
(due to influence on water pressure).

o Possibility that increased surface melt could cause increased ice
speeds, and consequently (perhaps?) ice loss.

/Zwally et al 2002

o Some recent studies suggest increased surface melt may
have caused a slight decrease in average ice speeds
(due to more efficient subglacial drainage).

—>» What impact do we expect such changes to have
on a tidewater glacier?

Tedstone et al 2015
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o Primary control on discharge is ice depth at the margin.
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© Near the front, a boundary-layer analysis relates calving flux to local water depth
cf. Schoof 2007, Tsai et al 2015
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Motivation: impact of subglacial lubrication
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Response to different forcing

An essentially indistinguishable response can occur to very distinct forcing mechanisms.
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Summary

o Tidewater glaciers can be described as a forced dynamical system.

o Episodic acceleration and deceleration of a tidewater glacier is generic,
In response to changes in both oceanic and upstream forcing.
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