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Ocean	
  Warming	
  in	
  Petermann Fjord
North	
  Greenland

H14B-­‐1417

New	
  Observations:
• Strong	
  ocean/glacier	
  	
  temperature	
  vs.	
  

salinity	
  correlation;
• Bi-­‐monthly	
  meltwater	
  pulses	
  ~	
  1.2	
  ∘C	
  
• Diurnal	
  mixed	
  layer	
  oscillations;
• Atlantic	
  Waters	
  warmer	
  and	
  saltier.

δh=25m	
  for	
  
h	
  ∊ [350,	
  500]	
  m

Sill	
  ~	
  430	
  m

δh=500m	
  for	
  
h	
  ∊ [500,	
  1000]	
  m
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Radar	
  (ice	
  thickness)
+

• 2	
  ocean	
  CTD
• Two	
  stations
• Iridium	
  short-­‐burst	
  data

Weather	
  +	
  GPS
+

• 5	
  ocean	
  CTD
• One	
  station
• Iridium	
  dial-­‐up

Base	
  of	
  ice	
  shelf	
  
365	
  m	
  below	
  sea	
  
level	
  3	
  km	
  from	
  
grounding	
  zone	
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Across-­‐Sill	
  2015

Atlantic	
  Water	
  Warming
2002-­‐2015

Atlantic	
  Water	
  Variability
2015-­‐2016

Temperature	
  Spectra

Ice	
  Shelf	
  Moorings	
  2015-­‐16

Ice	
  shelf	
  Motions
from	
  GPS	
  (Tides)

Hypotheses:
Warming	
  Atlantic	
  water	
  in	
  Nares	
  Strait	
  
increase	
  the	
  heat	
  flux	
  into	
  Petermann
Fjord	
  and	
  under	
  Petermann Gletscher
Ice	
  Shelf,	
  leading	
  to	
  higher	
  basal	
  melt	
  
rates	
  and	
  thinning	
  of	
  the	
  ice	
  shelf.	
  

High-­‐frequency	
  ocean	
  variability	
  (tides	
  
and	
  weather-­‐band	
  oscillations)	
  in	
  the	
  
fjord	
  as	
  well	
  as	
  seabed	
  and	
  ice-­‐draft	
  
topography	
  all	
  impact	
  1.	
  water-­‐mass	
  
exchange	
  across	
  the	
  sill,	
  2.	
  exchange	
  of	
  
heat	
  between	
  ocean	
  and	
  glacier,	
  and	
  3.	
  
glacier	
  mass	
  balance.	
  

Across-­‐Sill	
  2012

Dual-­‐frequency	
  GPS	
  were	
  deployed	
  on	
  the	
  glacier	
  for	
  13	
  days	
  in	
  August	
  of	
  2015.	
  
Data	
  are	
  referenced	
  to	
  bedrock	
  GPS.	
  Accuracies	
  are	
  better	
  than	
  0.01	
  m	
  for	
  
horizontal	
  and	
  0.05	
  m	
  for	
  vertical	
  position	
  for	
  each	
  30	
  second	
  sample.

2010/12	
  Ice	
  Islands


