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2010 and 2012 calving events



Nick et al., 2012

5

Surface velocity change
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Surface velocity change

-> No change in ice discharge over the last 20 
years at Petermann Gletscher
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Figure 2 | Rate of change of surface elevation for Antarctica and
Greenland. Change measurements are median filtered (10-km radius),
spatially averaged (5-km radius) and gridded to 3 km, from intervals (Dt) of
at least 365 d, over the period 2003–2007 (mean Dt is 728 d for Antarctica

and 746 d for Greenland). East Antarctic data cropped to 2,500-m altitude.
White dashed line (at 81.5u S) shows southern limit of radar altimetry
measurements. Labels are for sites and drainage sectors (see text).
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Figure 3 | Rate of elevation change of coastal West Antarctica. Filtered,
spatially averaged (10-km radius) Dh/Dt data (background, Radarsat
Antarctic Mapping Project (RAMP) mosaic). We note fast thinning on the
Amundsen Sea embayment (ASE) glaciers Pine Island (PIG), Thwaites
(THW), Haynes (HAY), Pope (POP), Smith (SMI) and Kohler (KOH) and
on tributaries of the thinning Getz Ice Shelf (GIS). Tributaries of the
unchanging Abbott Ice Shelf (AIS) thickened. Profiles 1 and 2 are discussed
in Supplementary Methods. Inset, high-resolution data over Pine Island
Glacier. Dynamic thinning is strongly concentrated on the fast-flowing
trunk (dark grey in background28). Change becomes highly variable on the
floating, fissured ice-shelf downstream of the year-2000 grounding line
(outlined in white).
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Surface elevation change
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Figure 3 | Rate of elevation change of coastal West Antarctica. Filtered,
spatially averaged (10-km radius) Dh/Dt data (background, Radarsat
Antarctic Mapping Project (RAMP) mosaic). We note fast thinning on the
Amundsen Sea embayment (ASE) glaciers Pine Island (PIG), Thwaites
(THW), Haynes (HAY), Pope (POP), Smith (SMI) and Kohler (KOH) and
on tributaries of the thinning Getz Ice Shelf (GIS). Tributaries of the
unchanging Abbott Ice Shelf (AIS) thickened. Profiles 1 and 2 are discussed
in Supplementary Methods. Inset, high-resolution data over Pine Island
Glacier. Dynamic thinning is strongly concentrated on the fast-flowing
trunk (dark grey in background28). Change becomes highly variable on the
floating, fissured ice-shelf downstream of the year-2000 grounding line
(outlined in white).
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-> No consistent signal of elevation change over 
Petermann Gletscher
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Surface elevation change

Sorensen et al., 2011
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ERS2, 2011 ice phase
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ERS2, 2011 ice phase
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1992 - 2011 Grounding line retreat
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1992 - 2011 Thinning  at the grounding line
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-­‐	
  1992-­‐2011	
  thinning	
  rate	
  of	
  0.5	
  to	
  1	
  m/yr,	
  similar	
  to	
  1992-­‐1996	
  period	
  [Rignot,	
  1998]
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1992 - 2011 Thinning  at the grounding line
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Rignot & Steffen, 2008

1992 - 2011 Grounding line thinning
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  state	
  mel+ng
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TanDem-X
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TanDem-X
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Resolution: ~2m, rms: 1m
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TanDem-X DEM over Petermann
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TanDem-X time series
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Height variation: 25/08/2011 vs 24/12/2011 
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Height variation: 25/08/2011 vs 24/12/2011 
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Height variation: 25/08/2011 vs 24/12/2011 
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Height variation: 08/10/2011 vs 24/12/2011 
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Height variation: 30/10/2011 vs 24/12/2011 
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Height variation: 04/05/2012 vs 24/12/2011 
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Height variation: 31/07/2012 vs 24/12/2011 
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2012 Greenland surface melt
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Time evolution of local uplift
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Long-term height change
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Long-term height change
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Conclusions	
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  Steady	
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3.	
  High	
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  shows	
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  along	
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  glacier	
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Heat flow and drainage pathways

Braun et al., 2007

Livingstone et al., 2013
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Conclusions	
  and	
  Perspec-ves

1.	
  Steady	
  retreat	
  and	
  thinning	
  at	
  the	
  Petermann	
  grounding	
  line	
  

2.	
  Thinning	
  is	
  heterogeneous	
  along	
  the	
  grounding	
  line

3.	
  High	
  resolu?on	
  topography	
  shows	
  we	
  need	
  to	
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beSer	
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  origin	
  and	
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  this	
  impact	
  flow	
  and	
  grounding	
  line	
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CryoSat+ CryoTop

hAp://www.stse-­‐cryotop.org/

http://www.stse-cryotop.org/
http://www.stse-cryotop.org/
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Supraglacial lake


