Relating seasonal velocity variations in the Greenland Ice Sheet to a 1D hydrology model based on alpine the y
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ABSTRACT .

Nine years of uncorrected in situ global positioning system data demonstrates that the Sermeq Avann\\ e‘”ﬁiowline, In
Western Greenland, experiences an annual velocity cycle. We develop a 1D hydrology model to demonstrate

that, akin to an

1,

nage occurs through conduits of prescribed volume and activity. Under a reasonable parameterlzat he model
achieves an equilibrium annual hydrology cycle. The modeled annual dS/dt cycle is similar to the observed surface velocity
Istory. Thus, we speculate that variations in basal sliding velocity are modulated by variations in dS/df along the flowl |
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the flowline during the winter (i.e. r.,,, = 0.2 m). Conduits “open”
given node exceeds 1 mWE. Conduits remain open unti 14 days after
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tic aperture radar measurements suggest that an annual basal sliding c :
Western Gre,,nland (Joughin et al., 2008). CU-ETH ("SW|ss") Campl 0] | =Y S --------------
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are closely associated with changes in the rate of water st
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‘e apply a 1D hydrology model, '|m|Iar to that of Flowers et al. (2004), to the terminal portion of the Sermeq
Avannarleq flowline. This model calculates the rate of change in englacial water height (dh Jdf) due to four terms (Equation 1):
surface meltwater input across a unit width (wi), horizontal englacial water flux variations (dQ/dx), internal meltwater
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; 7JU” 1 Jul, 7AUQ, 1 Sep and 1 Oct). Sul Iot top to bott%m'surfaee meltv

input (i),

generat m viscous melt (m/pW), and changes in subglacial conduit (and cavity) volume through time (dS /df). (dh /dt is
directl ortional to dS/dt ation 1). We assume a uniform ice porosity (@) of 1 % along the flowline. ’l'I:
s - e
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Inland of km 450, where cold-based conditions exist (Phillips et al., 2009). We use modeled mean net surface balance

et al., 2004) and mean accumulation (Burgess et al., in press) rates to calculate the mean ablation rate along the flowline

~ the 1991 to 2000 period. We distribute the mean ablation rate across the observed melt season with a first-order treat
& whereby the ablation rate increases Imearly from zero at the onset of melt to a peak mid- season, and then decreases : L
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