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Mass	
  loss	
  from	
  below-­‐surface	
  melBng	
  on	
  AntarcBc	
  glaciers	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ObjecBve	
  
Glaciers	
  in	
  the	
  Dry	
  Valleys	
  of	
  Antarc4ca	
  never	
  
rise	
  far	
  above	
  the	
  threshold	
  of	
  mel4ng	
  
throughout	
  summer.	
  	
  They	
  are	
  rarely	
  observed	
  
to	
  be	
  ac4vely	
  mel4ng,	
  making	
  tradi4onal	
  melt	
  
modeling	
  techniques	
  inadequate.	
  	
  Yet	
  runoff	
  
from	
  these	
  glaciers	
  is	
  the	
  primary	
  source	
  of	
  
water	
  to	
  streams,	
  lakes	
  and	
  associated	
  
ecosystems	
  in	
  the	
  valleys.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Research	
  
•  Included	
  penetra4on	
  of	
  solar	
  radia4on	
  into	
  the	
  
ice	
  and	
  drainage	
  of	
  subsurface	
  melt	
  out	
  of	
  the	
  
ice	
  into	
  a	
  melt	
  model	
  for	
  Antarc4c	
  glaciers.	
  
•  Subsurface	
  absorp4on	
  of	
  solar	
  radia4on	
  in	
  the	
  
upper	
  meter	
  of	
  ice	
  is	
  cri4cal	
  to	
  accurately	
  
model	
  melt	
  on	
  these	
  glaciers.	
  
•  Including	
  drainage	
  of	
  subsurface	
  melt	
  in	
  the	
  
model	
  further	
  improves	
  model	
  predic4ons	
  of	
  
abla4on,	
  ice	
  density,	
  and	
  ice	
  temperature.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  Impact	
  
We	
  show	
  that	
  most	
  melt	
  on	
  these	
  cold	
  
glaciers	
  occurs	
  below	
  the	
  surface	
  in	
  the	
  
upper	
  20	
  cm	
  of	
  ice.	
  	
  Thus,	
  they	
  will	
  respond	
  
differently	
  to	
  changes	
  in	
  climate	
  than	
  
glaciers	
  in	
  warmer	
  climates.	
  	
  This	
  will	
  also	
  
apply	
  to	
  other	
  glaciers	
  at	
  very	
  high	
  la4tudes	
  
and	
  eleva4ons	
  and	
  on	
  Mars.	
  

Including	
  penetra4on	
  of	
  solar	
  radia4on	
  &	
  
drainage	
  of	
  subsurface	
  melt	
  greatly	
  improves	
  

model	
  predic4ons	
  of	
  abla4on.	
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