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Outline		
• Background	on	Science	Team	objecDves,	organizaDon,	and	
history;			
• A	few	examples	of	ongoing	projects	and	recent	results;		
• Current	and	planned	Science	Team	acDviDes.		



U.S.	AMOC	Program	ScienDfic	ObjecDves		
•  ImplementaDon	and	evaluaDon	of	AMOC	observing	system;		
• Assessment	of	AMOC	state,	variability,	and	change;		
• Assessment	of	AMOC	variability	mechanisms	and	
predictability;	
• Assessment	of	the	role	of	AMOC	in	global	climate	and	
ecosystems		

58	funded	projects	supported	by	4	agencies	at	the	start	of	FY17		



U.S.	AMOC	Program	OrganizaDon	
Science	Team:	Comprised	of	PIs,	co-Is,	post-docs,	and	students	
performing	AMOC-relevant	research	designated	by	the	funding	
agencies	

	
Task	Teams	(TTs):	
1. AMOC	Observing	System	ImplementaDon	and	EvaluaDon														
(Chair:	M.	Femke	de	Jong;	Vice-chair:	Magdalena	Andres)	

2. AMOC	State,	Variability,	and	Change																																																			
(Chair:	Ma^hias	Lankhorst;	Vice-chair:	Zoltan	Szuts)	

3. AMOC	Mechanisms	and	Predictability																																															(Chair:	
Wilbert	Weijer;	Vice-chair:	Michael	Spall)	

4. Climate	SensiDvity	to	AMOC:	Climate/Ecosystem	Impacts													
(Chair:	Rong	Zhang;	Vice-chair:	Martha	Buckley)	

	

ExecuDve	Commi^ee:	
Science	Team	chair:	Gokhan	Danabasoglu	
							+	TT	chairs	and	vice-chairs	



The	U.S.	AMOC	ExecuDve	Commi^ee	is	charged	with:	
•  IdenDfying	research	needs	to	achieve	the	program	objecDves;	
• Encouraging	and	developing	research	acDviDes	to	address	these	
needs;	
• CoordinaDng	ongoing	U.S.,	and	whenever	possible	internaDonal,	
research	acDviDes	to	address	the	program	objecDves;	
• Summarizing	the	state	of	the	science	and	program	progress;	
• Developing	input	to	AMOC	program	reports	as	necessary.	



U.S.	AMOC	Program	History			
•  January	2007:	AMOC	idenDfied	as	a	near-term	priority	by	JSOST			

• October	2007:	U.S.	AMOC	ImplementaDon	Plan	released			

• March	2008:	U.S.	AMOC	Science	Team	formed			

• May	2009:	1st	Annual	PI	MeeDng	(Annapolis,	MD)			

•  June	2010:	2nd	Annual	PI	MeeDng	(Miami,	FL)			

•  July	2011:	Joint	U.S./U.K.	AMOC	Science	Conference	(Bristol,	U.K.)			

• August	2012:	3rd	U.S.	AMOC	Science	Team	MeeDng	(Boulder,	CO)		

•  2012-2013:	External	Review	of	the	Program		

•  July	2013:	Joint	U.S./U.K.	InternaDonal	AMOC	Science	MeeDng	
(BalDmore,	MD)	

•  September	2014:	4th	U.S.	AMOC	Science	Team	MeeDng	(Sea^le,	WA)	

•  July	2015:	Joint	U.S./U.K.	InternaDonal	AMOC	Science	MeeDng	
(Bristol,	U.K.)	



U.S.	AMOC	Program	History			
• May	2016:	Workshop	on	ConnecDng	Paleo	and	Modern	
Oceanographic	Data	to	Understand	AMOC	over	Decades	to	Centuries	
(Boulder,	CO)	

• May	2017:	5th	U.S.	AMOC	Science	Team	MeeDng	(Santa	Fe,	NM)	

•  24-27	July	2018:	Joint	U.S./U.K.	InternaDonal	AMOC	Science	MeeDng	
(Miami,	FL)	





Semi-annual	Task	Team	
Telecons	

Task	Team	3	Webinar	Series	



RAPID	–	MOCHA	Array	at	26.5°N	

Johns	et	al.	

AMOC	declines	from	18.6	Sv	(2004-2008)	to	15.7	Sv	
(2011-2015).	There	is	a	corresponding	reducDon	in	the	heat	
transport	from	1.33	PW	to	1.17	PW.	



OSNAP:	Overturning	in	the	Subpolar	North	AtlanDc	

Lozier	et	al.		

The	enDre	OSNAP	observing	system	was	deployed	in	summer	2014.	IniDal	sets	of	data	have	
been	recovered	and	calibrated.	IniDal	results	are	in	progress	….		

OSNAP	objecDves	include:	
• QuanDfy	the	subpolar	AMOC	and	its	
intra-seasonal	to	interannual	variability	
via	overturning	metrics,	including	
associated	fluxes	of	heat	and	freshwater.	
• Determine	the	pathways	of	overflow	waters	in	the	NASPG	to	invesDgate	the	
connecDvity	of	the	deep	boundary	current	system.	
• Relate	AMOC	variability	to	deepwater	mass	variability	and	basin-scale	wind	forcing.	
• Determine	the	nature	and	degree	of	the	subpolar-subtropical	AMOC	connecDvity.		



MOVE:	Meridional	Overturning	Variability	Experiment	(16°N)	

Lankhorst	et	al.	



www.usclivar.org/amoc/amoc-Dme-series	



AMOC	Maximum	Transport	Anomaly	Time	Series	from	
CORE-II	SimulaDons		

26.5oN	 45oN	

Danabasoglu	et	al.	
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Karspeck	et	al.	
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Organizing	Commi^ee	
Wilbert	Weijer,	DOE	LANL	(chair)	

Gokhan	Danabasoglu,	NCAR;	Femke	de	Jong,	Duke	University;	
Ma^hias	Lankhorst,	SIO;	Mike	Pa^erson,	US	CLIVAR;	

Jill	Reisdorf,	UCAR;	Kristan	Uhlenbrock,	US	CLIVAR;	Rong	Zhang,	NOAA	GFDL	



Primary	goals	for	the	meeDng	include:	
• Providing	updates	on	progress	within	the	community,	
• Reviewing	near-term	and	long-term	prioriDes	for	each	Task	
Team	and	idenDfying	emerging	research	gaps	and	quesDons,	
• Enhancing	collaboraDons	among	the	Science	Team	members,			
• Discussing	future	opportuniDes	and	legacy	acDviDes	as	the	
Science	Team	plans	to	wrap-up	in	2020.	

• 80+	parDcipants	
• MeeDng	Highlights	/	Summary	are	available	via	the	US	AMOC	web	site	
• Two	Special	Science	Sessions:	
ü RelaDve	contribuDons	of	ocean	dynamics	and	stochasDc	
atmospheric	forcing	to	the	creaDon	and	driving	of	the	AtlanDc	
MulDdecadal	Variability	(AMV)	

ü Role	of	freshwater	transport	into	the	AtlanDc	– mostly	across	its	
southern	boundary	at	35°S	–	on	the	stability	of	AMOC	



A	new	Task	Team	(TT5)	on	Paleo-
AMOC	to	foster	collaboraDve	
relaDonships	and	facilitate	cross-
disciplinary	learning	and	
understanding	between	AMOC	
and	paleo-climate	/	-oceanography	
communiDes	



Near	Term	PrioriDes	



Long	Term	PrioriDes*	

*	Long-term	reflects	program	prioriDes	and	goals	that	will	be	achieved	by	addiDonal	
resources	and	/	or	technological	advancements	over	the	next	5+	years.	Developments	
in	observaDonal	technologies	that	enable	more	observaDonal	coverage	at	reduced	
costs	and	in	computaDonal	technologies	that	empower	more	extensive	use	of	high-
resoluDon	models	represent	two	examples	of	advancements.	As	such,	the	long-term	
priories	do	not	reflect	lower	priority	areas,	but	currently	are	limited	by	resources.	



AMOC	Review	/	Synthesis	Papers		

As	the	Science	Team	sunsets	in	2020,	we	would	like	to	produce	a	
collecDon	of	review	/	synthesis	arDcles	that	highlight	the	
advancements	in	AMOC-related	science	made	during	the	
existence	of	the	US	AMOC	Science	Team	as	well	as	the	UK	RAPID	
Program.		

Joint	effort	between	the	US	AMOC	Science	Team	and	the	UK	
RAPID	Program	with	authors	drawn	from	both	communiDes	and	
their	collaborators.	

Virtual	Special	Issue				

Feeds	into	both	the	UK	RAPID	Program	Review	in	2018	–	2019	
Dme	frame	and	the	Ocean	Obs	'19.	

TentaDve	submission	deadline:	February	2018	



Preliminary	List	/	Contents	of	PotenDal	Papers	
• US	AMOC	/	UK	RAPID	observaDons:	why	they	were	deployed;	what	
has	been	learned	about	AMOC	and	best	pracDces	in	AMOC	
observaDons,	
• Meridional	coherency	of	AMOC	in	observaDons	(and	simulaDons),		
• Robust	and	non-robust	AMOC	signals	/	features	in	both	observaDons	
and	simulaDons,		
• AMOC	in	data-assimilaDng	models	(current	and	past	states),	
• AMOC	stability,	parDcularly	focusing	on	the	role	of	freshwater	
transport	across	35°S,	
• High-resoluDon	models	of	the	AMOC,	including	regional	studies	of	
key	components	such	as	the	Southern	Ocean,	Gulf	Stream,	and	high-
laDtude	convecDon	regions,	
•  Linkages	between	AMOC	variability	and	the	AMV	and	associated	
impacts,	including	both	modern	and	paleo	observaDonal	linkages,	
• RelaDonships	between	AMOC	and	sea	level	changes,	
•  Impacts	of	AMOC	on	ocean	tracers.	



AMOC	Metrics*	Project:	Bringing	Models	and	Data	into	a	
Common	Framework	for	EvaluaDng	the	State,	CirculaDon,	and	

Impacts	of	the	AtlanDc	Ocean	

Need	for	a	dedicated	effort	to	facilitate	the	joint	analysis	of	
models	and	observaDons	

•  Comparing	model	simulaDons	with	observaDons	of	the	natural	world	is	
essenDal	for	assessing	the	quality	of	our	models	and	advancing	their	fidelity.		
•  This	has	been	widely	acknowledged	within	the	AMOC	community	and	the	
concept	of	a	common	framework	into	which	both	observaDons	and	models	
can	be	mapped	and	subsequently	analyzed	has	emerged	under	the	term	
“AMOC	Metrics.”		
•  The	need	for	a	metrics	acDvity	has	been	highlighted	in	the	last	four	US	
AMOC	Science	Team	Reports	(US	CLIVAR	Office	2013;	Danabasoglu	et	al.	
2014;	2015;	2016;).		
•  The	concept	has	also	emerged	as	a	priority	from	the	US	CLIVAR	sponsored	
meeDng	“ConnecDng	Paleo	and	Modern	Oceanographic	Data	to	Understand	
AMOC	Over	Decades	to	Centuries”	(Kilbourne	2017).		

*	Not	just	AMOC	Dme	series,	but	SPG,	SSH,	upper-ocean	heat	content,	
etc.	observaDons	



Need	for	a	dedicated	effort	to	facilitate	the	joint	analysis	of	
models	and	observaDons	

Comparison	of	model-simulated	data	with	observaDons	can	be	prohibiDvely	
difficult	for	individual	researchers	due	to:		

•  Data	format	and	infrastructure	barriers:	In	general,	simulated	and	observed	
data	are	not	made	available	in	consistent	data	formats	or	through	well-
publicized	common	public	archives.	
•  Incommensurability:	In	general,	models	do	not	simulate	the	same	quanDty	
that	observaDons	measure	and	there	tend	not	to	be	explicitly	outlined,	
reproducible	protocols	to	achieve	a	consistent	mapping	between	“model	
space”	and	“observaDon	space.”		
•  Social/scienDfic	barriers:	ObservaDonalists	and	modelers	typically	operate	
within	separate	disciplinary	spheres,	reducing	the	opportunity	for	nuanced	
discussions	of	the	most	consistent	methods	for	comparing	model	output	
and	data.	



The	goals	and	expected	outcomes	of	AMOC	Metrics	Project	
The	AMOC	Metrics	Project	is	a	service-ac)vity	that	will	
•  Promote	the	use	of	metrics	in	intercomparison	projects	that	are	relevant	to	
advancing	understanding	of	the	AtlanDc	Ocean	state,	circulaDon,	and	
influence,	

•  Reflect	the	science	advances	being	driven	by	the	AMOC	community,	
•  Facilitate	the	joint	interpretaDon	of	models	and	data,	
•  Promote	objecDvity	in	model-intercomparisons.				


