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Sea ice = frozen sea water    
Ice sheets/glaciers = frozen land ice 

We are here 



Humans	have	been	observing		
Arc;c	sea	ice	for	centuries…	











The	Arc;c	in	the	satellite	era	

MODIS imagery, September 2011  



Brightness temperature, September 2011  

The	Arc;c	in	the	satellite	era	



Sea ice concentration, September 2011  

The	Arc;c	in	the	satellite	era	



The	Satellite-era	



The	Arc;c	is	warming	rapidly	





How	does	this	satellite-era	decline	
compare	with	past	observa;ons?	



Current	rate	of	decline	is	unprecedented	



We	are	personally	responsible	for	this	
ice	loss	

From	Notz	and	Stroeve	,	2017,	Science.	



The	Arc;c	will	very	likely	become	ice-
free	in	summer.		
	

From	Screen	and	Williamson,	2017,	Nature	Climate	Change.	



Sea	ice	is	declining	and	this	is	linked	
to	increased	levels	of	greenhouse	
gases	and	global	warming.	
	
A	summer	ice-free	Arc;c	is	very	
likely	(but	not	guaranteed)	
some;me	mid-century	
	



What	next?	



Keeping	track	of	Arc;c	sea	ice	
condi;ons…	



Improve	knowledge	of	the	sea	
ice	state	–	e.g.	thickness!	

What	next?	



Coverage	isn’t	everything..	





NASA’s	Opera;on	IceBridge	



NASA’s	Opera;on	IceBridge	



NASA’s	Opera;on	IceBridge	
Infrared	imagery	



NASA’s	Opera;on	IceBridge	
Infrared	imagery	



NASA’s	Opera;on	IceBridge	
Sea	ice	thickness	results	

Data	from	spring	2015	



NASA’s	upcoming	ICESat-2	mission	



Beaufort	Gyre	research	expedi;ons	



Beaufort	Gyre	research	expedi;ons	





Improve	knowledge	of	the	sea	
ice	state	–	e.g.	thickness.	

What	next?	



	
Understand	complex	feedbacks/
impacts.	
	
	
	

Improve	knowledge	of	the	sea	
ice	state	–	e.g.	thickness.	

What	next?	



Warming	feedbacks	



A	we(er	Arc;c	



Weather	pa(erns	–	a	wavier	jet	
stream?	



What	next?	

	
Understand	complex	feedbacks/
impacts.	
	
	
	

Improve	knowledge	of	the	sea	
ice	state	



What	next?	

	
Improve	informa;on	for	decision	
making	(at	the	local	scale)	
	
	

	
Understand	complex	feedbacks/
impacts.	
	
	
	

Improve	knowledge	of	the	sea	
ice	state	



Storms/coastal	impacts	

From	Walsh	&	Chapman,	UAF	



Navigability/globaliza;on	of	Northern	
Alaska	

Crystal	serenity	cruise	ship	being	escorted	through	the	Northwest	Passage	by	
the	Bri;sh	icebreaker	RRS	Shackleton			



Fisheries	
Low	sea	ice	year	
	
Increased	small	
body	plankton	
	
Decreased	young	
pollock	survivability	
	
Vice	versa!		

2002	

2012	



Mammals/hun;ng/subsistence	

Be(er	communica;on	between	scien;sts	and	
locals	through	the:	
Sea	Ice	Predic;on	Network	(SIPN)	and			
Sea	Ice	for	Walrus	Outlook	(SIWO)	



Sea	ice	is	declining	but	is	also	highly	
variable.	
	
S;ll	a	lot	we	don’t	know	about	the	
Arc;c	
	
We	need	to	understand	what	this	
means	for	changing	climate,	weather	
and	ecosystems.	
	
	



	
Ques;ons?	
	
	

There	is	a	lot	leb	to	learn.	


