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The Research Questions: The Northeast Greenland Ice Stream Idealized Models

1) For realistic ice stream configurations, does lateral shear in ice stream margins The future of the Northeast Greenland Ice Stream (NEGIS) will likely depend on the behavior at its margins. To investigate the parameters contributing )
significantly elevate local ice temperatures? Previous studies of shear margin dynamics argue that feedbacks from thermal weakening localize shear, but this to ice temperature in the Northeast : dtp e
2) Do radar inferred temperatures agree with models of heat production in ice argument is largely based on analytical models that ignore the effects of cross-marginal flow on shear margin Greenland Ice Stream shear margins, we
stream shear margins? If so, can models be used to separate the effects of temperature. These models are inappropriate for NEGIS: flow is sub-parallel to the margin orientation on the performed a series of diagnostic modeling
temperature and basal hydrology in radar data to constrain substrate properties? northwest side, but oblique to the margin on the south side ( >15°). To evaluate whether or not heat dissipation experiments, systematically varying the

due to cross-marginal flow prevents heat build-up in the NEGIS shear margins, we implemented a shear margin width (1), total ice stream
higher-order thermomechanical model for ice flow in Northeast Greenland using Elmer/Ice. speed (2), and cross-marginal flow speed
to isolate their contributions to the
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Radar imagery are commonly used to measure the ice sheet structure and (500-5000m mesh) used to produce ;)}I:eaaffnl;n ;ﬁiﬁ}ﬂ E%u%e (iggig; xﬂé
subsurface geometry in Antarctica and Greenland. These data have the potential to gitiia s an.d.bas al shear stress The total \;C;elocit o d’ienjc was varied fro.m
inform our understanding of many glaciological variables of interest, as electrical boundary cqndztzons for a focused Y 5 .

shear margin model. 50 to 200 m/a, and the Cross-margmal

properties that affect the propagation and reflection of electromagnetic waves
co-vary with physical properties of the ice and substrate that affect ice flow. Ice
conductivity, which controls radar wave absorption during propagation, varies as
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Step 2 - Local model for 3D shear
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The radar data show spatial agreement with modeled
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