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I._Introduction

PISM is an open source C++ code developed at the UAF. For more information please check out:
www.pism-docs.org
This work focuses on the capability of PISM to support regional modeling of Greenland's outlet glaciers. This allows for
high-resolution modeling of an outlet glacier (e.g. < Tkm grid resolution) without modeling the entire ice sheet. At
present, most ice sheet models only support continental scale modeling. The largest uncertainty in constraining sea
level contribution from Greenland, however, lies in the ability of a model to capture changes in the outlet system
(Truffer and Fahnestock, 2007).

In particular, the Jakobshavn Isbrce is the most active outlet glacier in Greenland. It lies on Greenland's west coast
and drains about 7% of the ice sheet area (Thomas et al., 2009). Modeling the entire ice sheet (1,800,000 km2) has
some resolution limitations (e.g. 2 km ), while considering only the area of the Jakobshavn Isbrce catchment
(225,000 km?) can allow much higher resolution modeling (e.g. 500 m ).
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» The CReSIS Bedrock Topography for Jakobshavn Glacier (left). Notice that
significant features at 1 km (e.g. frough S-curve) are not resolved on the 5 km grid.

> Surface Mass Balance (SMB) and 2m Air Temperatures are interpolated from
results of Ettema et al., 2009's Greenland regional climate model

> Basal Strength is determined as a function of the bed elevation. In the future, we
will infer the basal strength from surface velocity measurements using an iterative
inverse method.
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LEFT: DEM of Greenland processed for regional modeling. Orange highlights the drcinage basin, and red indicates
where the “FTT" mechanism is applied. The pink & green boxes are initial guesses of the regional & terminus areas.

lll. Drainage Basin Generator

> The drainage basin of an outlet glacier is defined by merely supplying a DEM & identifying the glacier terminus

The ice surface gradient and streamlines are calculated to determine where interior ice will eventually exit the
ice sheet.

> A new regional grid, with a clearly defined drainage basin, is generated

> By defermining a clearly defined drainage basin, we can divide the regional model into two distinct areas:
1) The outlet glacier catchment,
2) The exteriorice (which does not drain through the outlet glaciers’ terminus).

This allows us to identify the specific region in the ice-sheet that we are concerned with modeling accurately, and
the exterior ice which we are not concerned with modeling accurately.
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