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Introduc$on	
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Some	takeaways:	
-  Model	evalua@on	and	improvement	requires	mul@ple	perspec@ves	
-  Models	have	a	cloud	“problem”	
-  Parameteriza@on	evalua@on	and	development	requires	“sub-grid”	sta@s@cs	

October	21-22,	2015	
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The	Value	of	“Supersite”	Networks	

07/13 10/13 01/14 04/14 07/14 10/14 01/15 04/15 07/15 10/15 01/16
Date (mm/yy)

-50

-40

-30

-20

-10

0

10

20

30

Te
m

pe
ra

tu
re

 (C
)

07/13 10/13 01/14 04/14 07/14 10/14 01/15 04/15 07/15 10/15 01/16
Date (mm/yy)

970

980

990

1000

1010

1020

1030

1040

1050

Pr
es

su
re

 (m
b)

10 11 12 13 14 15 16 17 18 19 20 21 22
T a [K

]
275

280

285

290

Day	of	August,	2015	
10 11 12 13 14 15 16 17 18 19 20 21 22

T a [K
]

275

280

285

290



The	cloud	“problem”	
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SW	Cloud	Forcing	Bias	(vs.	CERES	EBAF)	

Figure	from	English	et	al.	[2015]	 Figure	from	Morrison	et	al.	[2011]	



The	cloud	“problem”	

(Figure	from	J.	Creamean)	
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The	cloud	“problem”	
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The	cloud	“problem”	



Observing	the	sub-grid	scale	
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Observing	the	sub-grid	scale	
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Observing	the	sub-grid	scale	
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Observing	the	sub-grid	scale	
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Funding:	

-  The	 Polar	Observa@ons	 and	 Processes	 (POP)	 team,	 consis@ng	 of	NOAA	ESRL	 Physical	
Sciences	 Division	 and	 CIRES	 scien@sts,	 is	 using	 a	 variety	 of	 observa@onal	 tools	 to	
improve	process	level	understanding	and	evaluate	and	improve	Arc@c	modeling	tools.	

-  These	 efforts	 involve	 integra@on	 of	 measurements	 made	 at	 observing	 “supersites”,	
both	 within	 a	 given	 observatory	 and	 across	 observatories	 via	 IASOA-related	 efforts.		
This	 includes	 study	 of	 interac@ons	 between	 aerosol	 par@cles	 and	 clouds,	 cloud	
forma@on	 and	 environment	 dynamics/thermodynamics,	 and	 surface-atmosphere	
exchanges.	

-  In	order	 to	gain	new	perspec@ves,	we	are	working	 to	develop	and	deploy	unmanned	
aircra`	 systems	 (UAS)	 to	 obtain	 three-dimensional	 insight	 into	 cri@cal	 processes	 of	
interest,	 including	those	 linked	to	thermodynamics,	aerosols,	radia@on,	and	turbulent	
energy	exchange.	


