
Sources	of	heterogeneous	variability	
and	trends	in	Antarc6c	sea-ice	
•  Southern	Hemisphere	sea-ice	has	exhibited	regions	
of	increase	and	decrease	

•  To	elucidate	the	drivers	of	the	observed	
heterogeneous	sea-ice	trends		

•  Use	a	comprehensive	set	of	ocean–sea-ice	
simula6ons	(1990–2007)	to	elucidate	the	drivers	of	
the	observed	heterogeneous	sea-ice	trends	

	
Richard	Matear,	Terence	J.	O’Kane,	James	S.	Risbey	&	MaO	
Chamberlain	(Nature	Communica6on	2015)	
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Model	Simula6ons	
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Antarc6c	Annual	Sea-Ice	Area	Anomaly		



Vector	Correla6on	between	between	the	
Apr-Oct	winds	and	sea	ice	driV	

•  Black	line	r=0.4		

• White	line	r=0.9	
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5	
Model	and	
Observa6ons:	
	
	
Standard	
devia6on	in	
winter	sea-ice	
concentra6on	
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Model	and	
Observa6ons	
	
Hovmoller	plot	
around	Antarc6ca	
showing	north–south	
departures	in	winter	
sea-ice	extent	from	
the	1979	to	2007	
averaged	posi6on	



7	
Trends	in	sea-
ice	dura6on	
over	the	1990–
2007	period	in	
days	per	year		
	



Summary:	Observed	trends	in	sea-ice	dura6on	for	
the	1990–2007	period	
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9	
Summary	

•  Show	wind	variability	is	an	important	determinant	of	the	
heterogeneous	paGern	of	the	variability	and	trends	in	Southern	
Hemisphere	sea-ice.	
•  	Only	in	the	West	Pacific	region	does	Southern	Annular	Mode	
wind	forcing	contribute	significantly	to	the	trend	in	sea-ice	
duraOon.	
•  	El	Nin	̃o	Southern	OscillaOon	wind	forcing	contribuOon	to	the	sea-
ice	duraOon	trend	is	confined	to	the	AtlanOc	and	Pacific.		
•  In	the	Indian	Ocean,	weather	is	a	significant	driver	of	the	sea-ice	
duraOon	trend.		
•  Only	in	the	East	Pacific	region	is	wind	forcing	alone	insufficient	to	
give	rise	to	the	observed	sea-ice	decline	and	must	be	augmented	
by	warming	to	reproduce	the	observaOons.		



For	the	1990–
2007	period,	
trends	in	annual	
mean	air	and	sea-
surface	
temperatures	
and	in	sea-ice	
dura6on.		
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Example	of	the	Wind	difference	between	CORE2	
and	WHF	
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To	elucidate	the	drivers	of	the	observed	heterogeneous	sea-
ice	trends	
	
From	model	simulaOon	explore	processes	driving	the	decadal	
trends	in	AntarcOc	Sea	Ice		
	
Used	a	suite	of	experiments	with	different	components	of	the	
winds	to	force	the	ocean	sea-ice	model	
	
	

MOTIVATION	AND	APPROACH	
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