




Ice Discharge to Ocean (Mc) =  
ice flux at terminus gate + retreat/

advance of terminus 
  

 Mc = (u h w) + (r h w)  

Need to know: 
u = ice velocity 
h + w = ice thickness & width 
r = retreat/advance rate 
 
Compute annual average value over period 
2000-2015 



Study	
  Area	
  

Russian	
  
Arc0c	
  

Canadian	
  
Arc0c	
  

Periphery	
  
Greenland	
  

Norwegian	
  
Arc0c	
  

Alaska	
  



Methods	
  
Suggested	
  methods	
  for	
  glaciers	
  without	
  well-­‐constrained	
  measurements:	
  
•  Compute	
  average	
  annual	
  terminus	
  retreat/advance	
  over	
  period	
  ~2000-­‐2015	
  
•  Compute	
  mean	
  terminus	
  retreat/advance	
  rate	
  over	
  whole	
  terminus	
  width,	
  not	
  

just	
  length	
  change	
  at	
  centreline	
  
•  Surface	
  velocity	
  =	
  ~90%	
  of	
  depth	
  averaged	
  velocity	
  
•  Winter	
  velocity	
  =	
  ~90%	
  of	
  annual	
  average	
  velocity	
  
•  Ice	
  density	
  =	
  900	
  kg	
  m-­‐3	
  

•  Where	
  possible	
  calculate	
  ice	
  fluxes	
  from	
  summaLon	
  of	
  discharge	
  through	
  
separate	
  blocks	
  across	
  terminus,	
  rather	
  than	
  a	
  single	
  centreline	
  mean	
  value	
  

•  Use	
  width/depth	
  scaling,	
  and	
  comparison	
  with	
  nearby	
  glaciers	
  of	
  similar	
  size,	
  
to	
  esLmate	
  thickness	
  of	
  glaciers	
  with	
  no	
  measurements	
  

•  If	
  ‘non-­‐standard’	
  methods	
  are	
  used	
  due	
  to	
  the	
  availability	
  of	
  exis0ng	
  data,	
  
then	
  provide	
  a	
  clear	
  descrip0on	
  of	
  the	
  methodology	
  and	
  assump0ons	
  used,	
  
and	
  realis0c	
  error	
  es0mates	
  


