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Dynamics	of	Ice	and	Snow	



Learning	Objec@ves	

• You	will	develop	an	apprecia@on	of	ice	as	the	
most	dynamic	solid	surface	on	planet	Earth.	
• You	will	understand	processes	controlling	ice	
mo@on.	
• You	will	be	able	to	calculate	or	predict	ice	
mo@ons	using	a	variety	of	simple	approxima@ons.	
• You	will	develop	an	apprecia@on	of	the	advances	
in	ice	dynamics	since	c1950.	



Global	Ice	Characteris@cs	
Land	ice						Area						Thickness						Volume				Sea-level	Equiv	
																(106	km2)						(km)										(106	km3)												(m)	
East	Ant								9.9												2.6															25.9																50	
West	Ant							2.1											1.6																	3.4																3.3	
Greenland					1.8											1.5																	2.7																7	
The	Rest							0.6												0.3																	0.2																0.5	
	
Sea	ice																													(m)										(103	km3)	
Antarc@c	max	20										1.5																30																		 	0	
			min	extent			2.5									2.0																		5																		 	0	
Arc@c		max						15										3.3(1.8)							50(27)												 	0	
		min	extent				8.5(2.8)		2.4(2.0?)				20(6)																0	
	
Seasonal	snow	
		January										45		



Tetrahedral	Structure	of	H2O	Molecule	



Ice	La^ce	

s s 

http://www.its.caltech.edu/~atomic/snowcrystals/ice/ice.htm 



Hexagonal	Form	of	Ice	
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Is	there	anything	
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	LIFE,		2	February	1962	
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What	is	this?	

Speed	in	2005/06	winter	derived	from	a	
combina@on	of	interferometric	phase	and	
speckle	tracking.	
	
	Adapted	from	Joughin	et	al.,	(2010),	J.	
Glaciol.	200(56),	1026-1042.	



What	is	this?	

Is	there	anything	dynamic	here?	

http://www.youtube.com/watch?v=4JL6b3vGIkU&NR=1 

haps://www.youtube.com/watch?v=hC3VTgIPoGU	
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Is	there	
anything	
dynamic	
here?	

hap://www.wired.com/wiredscience/2009/07/seaicedata/	



What	is	this?	

Could	anything	dynamic	happen	here?	



What	happened	here?	

Bovet	et	al.,	2011,	Applied	mechanics	and	materials	82,	392-397		

Valsavarenche,	Aosta	Valley,	2008	

impact	

displacement	
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Milford	Road,	New	Zealand	
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Anything	dynamic	here?	



Anything	dynamic	here?	

Cryosat-2	

Helm,	V.	et	al.	2014.	
The	Cryosphere	8,	
1539-1559.		



Anything	dynamic	here?	

Jan	2011	–	Jan	2014	
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