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Clouds	and	Polar	melt
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Determining	cloud	cover
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Image:	NASA/Goddard	Space	Flight	Center	Scientific	Visualization	
Studio	The	Blue	Marble	data	is	courtesy	of	Reto Stockli (NASA/GSFC).	



Polar	cloud	challenges
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Aqua	MODIS	Truecolor Scene

Longer	Wavelengths:
• Clouds	can	be	

detected	day	and	
night,	but	require	
temperature	contrast

Visible	Wavelengths:
• Difficult	 to	write	

programs	to	identify	
cloud	edges

• Only	available	in	
summer	months



CloudSat
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CloudSat’s unique	perspective	
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Aqua	MODIS	Truecolor Scene



CESM	– Large	Ensemble
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Benefits:
• 30	individual	

members	provide	 the	
range	of	 internal	
model	variability



Cloud	fraction
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Liquid	containing	cloud	fraction
Motivation	wMethods	w Results w Conclusions



Liquid	containing	cloud	fraction
Motivation	wMethods	w Results w Conclusions



Downwelling LW	radiation
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Fraction	of	LCCs	precipitating
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Summit	Station	Results
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Summit	Station	Results
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Summit	Station	Results
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45	W/m2
Average	CloudSat/CESM	
difference	of	21	W/m2	

over	the	annual	cycle

Enough	energy	 to	melt	
~65Gt/y	of	 ice	over	the	
area	of	 the	Greenland	 ice	
sheet	



Conclusions
• CloudSatobservations	show	persistent	LCC	throughout	the	year	
in	the	polar	regions

• CESM-LE	systematically	underestimates	LCCs,	overestimates	the	
precipitation	frequency	in	LCCs,	and	underestimates	downwelling
LW	radiation

• Initial	comparisons	of	ground-based	observations	at	Summit,	
Greenland	support	CloudSat’s spaceborneobservations	of	
downwellingLW	
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Future	work
• Additional	ground	based	validation	from	Summit,	Antarctic	
AWS	stations,	and	field	campaigns

• Further	examination	of	the	microphysical	parameters	of	
CESM,	utilize	COSP,	design	branch	experiments



Questions

• How	large	a	role	does	downwellingLW	play	in	land	and	sea	ice	
behavior	in	CESM?	(SW	and	temperature	bias	as	well)

• How	best	can	these	space	based	observations	be	utilized	in	
evaluating	CESM	processes?

• In	designing	branch	simulations	off	of	the	CESM-LE	to	improve	
LCC	representation,	what	best	practices/pitfalls/etc.	should	I
(an	observationalist)	be	aware	of?		
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