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Net mass balance = accumulation - ablation  
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In the absence of flow, glaciers would steepen  
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Glacier flow conveys mass from high to low elevations  
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Glacier flow mechanisms:  

Internal (viscous) deformation:  

ud  = ud(r,g,sinq,h,A,n ) 

ud  

H 

q 

Glacier Fundamentals  



ice  

snow  

Z 

X 

Glacier flow mechanisms:  

Internal (viscous) deformation:  

ud  = ud(r,g,sinq,h,A,n ) 

Basal sliding / till deformation  

ub = ub(tb,Pw) 

ud  + ub 
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R. Braithwaite  

Hock (2005)  

Glacier Fundamentals: basal sliding  

Á glacier -fed streams show seasonal -daily variations in 

water discharge related to variations in solar radiation 

causing melt  



ablation region  accumulation region  

Janot  Lamberton  

Á variations in melt supply are routed through glaciers via moulins which deliver water to the bed  

Glacier Fundamentals: basal sliding  

Catania et al. ( 2010) 



Á changes in water discharge are well -correlated to changes in ice flow speed  

Á what is the physical mechanism ? 

Anderson et al. (2004)  

Glacier Fundamentals: basal sliding  


