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Importance	of	ice	velocity	measurements

• Ice	velocities	have	increased	in	areas	
of	rapid	ice	thinning
o Change	in	ice	speed	is	indicative	

of	mass	imbalance

• Speedup	linked	to	dynamical	
imbalance	caused	by	ocean	warming
o Informs	us	about	physical	

processes	causing	change	

• Ice	velocity	is	an	important	parameter	
used	in	ice	sheet	models
o Helps	us	predict	the	onset	and	

magnitude	of	ice	sheet	
contribution	to	future	sea	level	
rise



Change	in	ice	speed:	Long	term
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Change	in	ice	speed:	Long	term

(Moon	et	al,	2014)

(Mouginot	et	al,	2014)



Change	in	ice	speed:	Short	Term

(Joughin	et	al,	2014)

Seasonal	ice	velocity	speedup	on	
Jackobshavn Isbrae,	Greenland



Change	in	ice	speed:	Short	Term

Tidally		Thwaites	Glacier,	Antarctica



Advantages	of	Sentinel-1	

Advantage ERS-1/2 Sentinel-1
1.	Frequent	repeat	acquisitions	 35-day 12-day
2.	Large	area	covered	 100	km	wide	swath 250	km	wide	swath
3.	Systematic	data	acquisition Opportunistic	 Every	orbit

Dec	1991	–March	1992
ERS-1:	Ice	Phase	1

Last	Month	!!	
Sentinel-1

(Aug 2016)



Techniques	used	for	measuring	ice	speed	

• Full	ice	sheet	coverage

• Greenland	– winter	2014/15	

• Antarctica	– ongoing	now

(Nagler et	al,	2015)



Techniques	used	for	measuring	ice	speed	

1. InSAR
2. Coherent	feature	

tracking

3. Intensity	

feature	tracking
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Sentinel-1	IV	– 79	Fjorden



CPOM	Ice	Velocity	Data	Portal

http://www.cpom.ucl.ac.uk/csopr/iv



Process	S1	with	ESA	SNAP	toolbox


