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  Landsat	
  8	
  images	
  at	
  <50%	
  cloud	
  cover
-­‐ All	
  land	
  ice	
  >5	
  km2 based	
  on	
  Randolph	
  

Glacier	
  Inventory
-­‐ Processed	
  across	
  short-­‐to-­‐long	
  time	
  intervals
-­‐ Currently	
  monthly	
  data	
  processing
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Dense velocity record in time and space
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-­‐ Iceberg	
  melt:	
  New	
  method	
  here!
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Summer v. winter fjord conditions



Iceberg melt model

-­‐ Air	
  temperature,	
  solar	
  radiation,	
  
winds:	
  ERA-­‐Interim

-­‐ Ocean	
  water	
  temperature,	
  salinity,	
  
pressure,	
  velocity:	
  CTD	
  casts,	
  moorings

-­‐ Sea	
  ice	
  concentration:	
  Landsat	
  image	
  
analysis

Above-­‐water	
  melt	
  (solar,	
  air	
  temp,	
  wind)

Submarine	
  melt	
  
(ocean	
  temp,	
  velocity)

Wave	
  erosion
(SST,	
  sea	
  ice,	
  wind)



Sermilik Fjord

summer
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winter



Summer v. winter 
ocean temps



Individual iceberg
melt



Total fjord iceberg melt



Total fjord iceberg melt

68-­‐78%	
  of	
  melt	
  
produced	
  below	
  
20	
  m	
  depth



Melt remains at depth

Winter:	
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Melt remains at depth

4-­‐9%	
  produced	
  
and	
  remains	
  
below	
  170	
  m

Summer:

61-­‐70%	
  produced	
  
and	
  remains	
  
between
20	
  to	
  160	
  m	
  depth
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Mean	
  ocean	
  temperatures	
  over	
  2009-­‐2015

But what about annual cycle of iceberg melt?



Complete annual freshwater budget



• Iceberg	
  melt	
  (and	
  its	
  fingerprint)	
  is	
  
important
• Iceberg	
  melt	
  is	
  the	
  primary	
  freshwater	
  
sources	
  over	
  a	
  full	
  year
• >68%	
  of	
  iceberg	
  melt	
  input	
  at	
  depths	
  >20	
  m,	
  
~50-­‐100%	
  remains	
  at	
  depth
• Peak	
  iceberg	
  melt	
  is	
  ~2	
  months	
  after	
  
surface-­‐melt	
  related	
  processes

The take home…

• Near-­‐real-­‐time	
  global	
  ice	
  velocity	
  data	
  now	
  
available	
  at	
  NSIDC	
  (nsidc.org/data/golive)
• Resolving	
  weekly	
  to	
  monthly	
  velocity	
  
variations



Thank you!
Twila Moon (@twilamoon)  - twila.science@gmail.com - www.changingice.com
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  version:	
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  coming	
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Seeing slow



Changing fingerprint of ice flow


