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Objec,ves:	
  
1.  Resolve	
  the	
  turbulent	
  subglacial	
  plume	
  in	
  MITgcm	
  
2.  Simulate	
  subaqueous	
  melLng	
  of	
  Ldewater	
  glaciers	
  
3.  Evaluate	
  model	
  results	
  with	
  ocean	
  observaLons	
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TF = 4.73 oC

TF = 2.0 oC

qsg = 17 m/d

qsg = 0

a b

Fitting function:  qm = ( A · qsg
α + B) · TFβ  

Low qsg A α  B β  High qsg A α  B β  

(1) 0.027 0.85 0.028 1.61 (4) 0.075 0.54 0.073 1.17 

(2) 0.030 0.88 0.029 1.61 (5) 0.075 0.55 0.038 1.17 

(3) / / 0.032 1.61 (6) 0.075 0.54 0.07 1.17 

Melt	
  rate	
  	
   1.5	
  ±	
  0.8	
  m/d	
  

Subglacial	
  
discharge	
   236	
  ±	
  38	
  m3/s	
  	
  

2.0	
  m/d	
  



Conclusion	
  
•  MITgcm	
  resolves	
  turbulent	
  plume	
  with	
  3D	
  1m-­‐resoluLon.	
  

•  Vigorous	
  melLng	
  occurs	
  at	
  depth	
  above	
  subglacial	
  channels,	
  
undercuUng	
  the	
  calving	
  face.	
  

•  The	
  simulated	
  melt	
  rate	
  compares	
  well	
  with	
  that	
  derived	
  from	
  
oceanographic	
  data.	
  	
  

•  Melt	
  rates	
  increase	
  below	
  linear	
  with	
  the	
  subglacial	
  water	
  flux	
  	
  
and	
  above	
  linear	
  with	
  ocean	
  thermal	
  forcing.	
  

•  The	
  relaLonship	
  is	
  expressed	
  by	
  fiUng	
  funcLon:	
  qm= ( A · qsg
α + B) · TFβ 

can	
  be	
  used	
  to	
  esLmate	
  year-­‐around	
  melt	
  rates	
  at	
  Store	
  Glacier.	
  

•  As	
  surface	
  melLng	
  increases	
  in	
  a	
  warmer	
  climate,	
  glacier	
  melLng	
  
by	
  the	
  ocean	
  will	
  increase	
  even	
  at	
  constant	
  ocean	
  temperature.	
  	
  


