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Meltwater discharge from beneath glacier margins exerts a strong 
control on plume dynamics and melting rates at the ice front 
(Jenkins 2011, Gladish et al 2012, Sciascia et al 2013).

We model how subglacial conduits behave as they approach the 
margin to explore the nature of this meltwater discharge.

SINGLE CONDUIT APPROACHING THE MARGIN

≠

TWO-DIMENSIONAL MODELS

MULTIPLE CONDUITS

Creep closure of conduits reduces near the margin. Cross-sectional 
area become very large and water velocity is reduced.

Conduits are advected with rapid ice flow.  Formula for cross-
sectional area at margin
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Channelisation due to dissipative 
heating. One conduit carries most 
of discharge.
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Consider two conduits in parallel with efficient transverse connection.
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Dissipative heating reduced.  Conduits 
become the same size and share the 
discharge.

SEASONAL CYCLE
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Model includes a network of potential conduits (Hewitt 2013).

Flow line along Helheim Glacier, single conduit forced by seasonal discharge. 

Conduit grows at the margin throughout summer.  Closes primarily by advec-
tion during winter.

2D models suggest water may spread laterally from a conduit close to the margin.
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1 Table of numbers

Q (m3 s�1) S (m2) Q/S (m s�1)
Helheim
� = 0.01

U = 8kmyr�1

1 4 0.2
10 27 0.4
100 179 0.6

Jakobshavn
� = 0.02

U = 11kmyr�1

1 3 0.3
10 22 0.5
100 146 0.7
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CONDUIT MODEL
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Water conservation
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Melting
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Turbulent flow
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Conduits tend to grow near the margin due to low effective pressure.

Water may spread laterally in a delta-like fashion.

Rapid sliding may preclude significant channelisation.

Ice advection is important in controlling conduit size at margin.
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