
AWARE	Summary,	Aerosol	Results	and	Next	
Steps	for	ASR/ARM	in	the	Antarc=c	

First	AWARE	Major	Case	Study:	January	2016	Melt	Event	on	West	Antarc=ca	
Ø  Perhaps	and	analogy	of	transi=on	from	current	to	warming	climate	
Ø  See	Nicolas	et	al.,	2017:	Nature	Communica.ons	



Melt	Event	AWARE	
Observa=ons	
Nicolas	et	al.	2017	

Nature	Communica.ons	

Ø  We	successfully	measured	the	
surface	energy	components	that	
induced	a	melt	event	in	West	
Antarc=ca.	

Ø  Melt	events	are	associated	with	
ENSO,	which	is	expected	to	occur	
more	frequently	in	a	warming	
climate.	
•  Possible	climate	change	

implica=on	but	too	early	to	
make	a	firm	conclusion.	

Ø  New	state-of-the-art	data	with	
which	to	improve	global	climate	
model	simula=on.	





Moving	Forward:	Numerous	Poten=al	Case	Studies	in	
Polar	Climate	Significantly	Contras=ng	with	Arc=c	

Ø  AWARE	radars	sampled	high	
ver=cal	veloci=es	and	complex	
wave	structure	associated	with	
orographic	forcing	from	high	
terrain	
•  cf.	ScoS	&	Lubin,	2016:	GRL	

Ø  AWARE	also	sampled	marine	
stratocumulus	low	in	IWC	
compared	with	Arc=c	clouds	
•  e.g.,	Grosvenor	et	al.,	2012:	

ACP	
Ø  Agenda	item	for	this	session:	

ü  How	to	move	forward	with	
case	study	development	and	
mee=ng	modelers’	needs?	



Users	Guide	to	AWARE	Data	
Ø  Understanding	Antarc=c	meteorology	may	be	daun=ng	for	a	researcher	
Ø  Are	there	recurring	meteorological	regimes	influencing	Ross	Island?	
Ø  k-means	clustering	aSempted	on	ERA-Interim	700	hPa	GPH	anomalies	

•  cf.	Mülmenstädt	et	al.,	2012:	Journal	of	Climate	
•  Four	stable	clusters	(regimes)	emerge	in	each	season	

Ø  ScoS,	Glennon,	Wang,	et	al.,	2018:	Journal	of	Climate,	in	prepara=on		

DJF		



Users	Guide	to	AWARE	Data	
DATES SYNOPTIC CONDITIONS LOCAL METEORLOGY AT ROSS ISLAND 

CLUSTER 1 2015 DECEMBER: 9, 10, 11, 12, 13, 20, 21, 22, 23, 25, 25, 26, 27 
2016 JANUARY: 1, 2, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 
2016 FEBRUARY: No occurrence 
2016 DECEMBER: 6, 10, 18, 19, 20, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31 

A prominent blocking high over the Amundsen Sea drives marine air 
advection and foehn wind-induced warming of Marie Byrd Land and 
the Ross Ice Shelf. Similar forcing triggered the January 2016 melt 
event sampled by AWARE (Nicolas et al. 2017). 

Northerly-northeasterly flow brings warm 
temperatures and liquid-bearing clouds to Ross 
Island. The most likely airmass source region is the 
Ross and Western Amundsen Seas and the eastern 
Ross Ice Shelf. 

CLUSTER 2 2015 DECEMBER: 1, 2, 3, 8, 18, 19, 28, 29 
2016 JANUARY: 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 
2016 FEBRUARY: 8, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 
2016 DECEMBER: No occurrence 
 

A low pressure system over the Bellingshausen Sea draws continental 
polar air northward, promoting cooling of West Antarctica (cf. Nicolas 
& Bromwich 2011). At the same time, foehn warming occurs on the 
eastern Antarctic Peninsula. 

This regime, associated with a positive SAM index, 
favors the coldest average summertime conditions at 
Ross Island. When present, clouds likely contain 
significant ice water. This is the most frequent 
pattern in the long-term and during AWARE. 

CLUSTER 3 2015 DECEMBER: 14, 15, 16, 17 
2016 JANUARY: No occurrence 
2016 FEBRUARY: No occurrence 
2016 DECEMBER: 1, 2, 3, 4, 5, 7, 8, 9, 11, 12, 13, 14, 15, 16, 17, 21,  
 

A strong negative phase of the Southern Annular Mode (SAM) and a 
weak Amundsen Sea Low. Two ridging centers over the Ross Sea and 
the Antarctic Peninsula favor warming along their western flanks. 
Moderate foehn warming in Ellsworth Land. 

Anticyclonic flow over the Ross Sea advects marine 
air from the western Ross Sea directly toward Ross 
Island, similar to the 2nd case study presented by 
Scott & Lubin (2014). This is the least frequent 
pattern during AWARE. 

CLUSTER 4 2015 DECEMBER: 4, 5, 6, 7, 30, 31 
2016 JANUARY: 3, 4, 5, 16, 17, 18, 19, 31 
2016 FEBRUARY: 1, 2, 3, 4, 5, 6, 7, 9, 10, 22, 23, 24, 25, 26, 27, 28, 29 
2016 DECEMBER: No occurrence 
 
 

A deep Ross Sea cyclone injects warm, moist air over Marie Byrd 
Land, which subsequently descends onto the southern Ross Ice Shelf 
(RIS). Especially warm T2m is observed on the southern RIS, 
downwind of the Prince Olav Mountains. 

Cyclonic intrusions of marine air support a well-
developed marine cloud band over West Antarctica. 
At McMurdo, strong southerly-southeasterly winds 
prevail, bringing ice and mixed-phase cloud systems 
influenced by local and remote orographic forcing, 
e.g., from the Transantarctic Mountains (Scott et al. 
2017). This is the second most frequent pattern 
during AWARE. 

We	will	provide:	
Ø  Synop=c	condi=ons	for	each	cluster	
Ø  Effect	of	synop=c	condi=ons	on	Meteorology	at	Ross	Island	
Ø  Iden=fica=on	of	each	day	with	a	cluster	(a	catalog)	
Ø  Sta=s=cs	on	best	versus	lower-confidence	iden=fica=ons	

•  e.g.,	distances	to	cluster	centroids	
Ø  Examples	of	HSRL,	radar	data	illustra=ng	each	cluster	in	each	season	



HSRL	Daily	Examples	

DJF	Cluster	1	 DJF	Cluster	2	

DJF	Cluster	3	 DJF	Cluster	4	



Applied	numerical	
filtering	techniques	to	
iden=fy	local	road	
vehicle	contamina=on!	



Annual	Cycle	of	Aerosol	Chemistry	
from	Russell	filter	samples	



Iden=fica=on	of	Organics	with	Seabird	Emissions	
(M&S)	versus	Fossil	Fuel	Combus=on	(FFC)	



Iden=fica=on	of	Organics	with	Seabird	Emissions	
(M&S)	versus	Fossil	Fuel	Combus=on	(FFC)	

From	k-means	clustering	and	Posi=ve	Matrix	Factoriza=on	analyses	
of	FTIR	transmission	spectra	



Possible	Local	Source	of	Seabird	Organics	

(number	of	
birds	in	the	
colony)	



Topics	for	Discussion	
Ø AWARE	BAMS	Ar=cle	
– DL	will	submit	proposal	to	AMS	next	week	
–  Coauthors	welcome	if	they	contribute	a	figure	
–  Science	themes	involve	contrast	with	the	Arc=c	

(need	some	new	science	content	in	addi=on	to	field	program	
descrip=on)	

Ø Develop	and	Implement	Case	Studies	
–  “Golden	Days”	will	take	some	work	to	iden=fy	
– What	are	current	MPC	modeling	issues	amenable	to	
AWARE	data?	

– How	can	the	AWARE	Science	Team	help	you?	
– How	do	we	keep	in	touch	and	make	progress?	


