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OCEAN OBSERVATORIES INITIATIVE’S CYBERINFRASTRUCTURE (OOI CI) 
Providing a Link Between Research and Discovery

PrinciPal Objectives:
•	 To	collect	real-time	data,	analyze	data,	model	the	ocean	on	multiple	scales	and	
enable	adaptive	experimentation	within	the	ocean

•	 To	move	beyond	the	traditional	model	of	a	central	data	management	system

OOi PrOgram management and 
imPlementing OrganizatiOns (iOs): 
The	OOI	Program	is	managed	and	coordinated	by	the	OOI	Project	Office	at	the	Con-
sortium	for	Ocean	Leadership,	in	Washington,	D.C.,	and	is	responsible	for	construc-
tion	and	initial	operations	of	the	OOI	network.	Four	major	Implementing	Organi-
zations	are	responsible	for	construction	and	development	of	the	overall	program.	
Woods	Hole	Oceanographic	Institution	and	its	partners,	Oregon	State	University	
and	Scripps	Institution	of	Oceanography	are	responsible	for	the	coastal	and	global	
moorings	and	their	autonomous	vehicles.	The	University	of	Washington	is	respon-
sible	for	regional	cabled	seafloor	systems	and	moorings.	The	University	of	Califor-
nia,	San	Diego,	is	implementing	the	cyberinfrastructure	component.	Rutgers,	The	
State	University	of	New	Jersey,	with	its	partners	University	of	Maine	and	Raytheon	
Mission	Operations	and	Services,	 is	responsible	for	the	education	and	public	en-
gagement	software	infrastructure.

OOi ci cOre caPabilities aim tO 
Facilitate:
•	 End-to-end	data	preservation	and	access

•	 End-to-end,	human-to-machine	and	machine-to-machine	control	of	how	data	
are	collected	and	analyzed

•	 Direct,	closed	loop	interaction	of	models	with	the	data	acquisition	process

•	 Virtual	 collaborations	 created	 on	 demand	 to	 drive	 data-model	 coupling	 and	
share	ocean	observatory	resources	(e.g.,	instruments,	networks,	computing,	stor-
age	and	workflows)

•	 Near-real-time,	open	access	to	data	with	latencies	as	small	as	seconds

•	 End-to-end	preservation	of	the	ocean	observatory	process	and	its	outcomes

•	 Automation	of	the	planning	and	prosecution	of	observational	programs

OOi exPected tO enhance Us earth-
qUake & tsUnami mOnitOring
TSUNAMI-GENERATING	EVENTS:	It	is	well	known	that	damaging	tsunamis	can	be		
generated	by	very	large	earthquakes,	but	surprisingly,	relatively	small	earthquakes	
or	underwater	landslides,	which	generate	only	a	small	amount	of	ground	shaking,	
can	also	trigger	large-amplitude	tsunamis.	For	example,	the	1896	Meiji	Sanriku	mag-
nitude	7.2	earthquake	in	northeast	Japan	generated	such	weak	ground	shaking	that	
few	people	were	concerned	about	the	potential	for	a	tsunami,	yet	the	huge	tsunami	
this	7.2	earthquake	generated	killed	more	than	22,000	people.	In	circumstances	like	
this	when	the	causative	earthquake	or	landslide	
is	 relatively	small,	official	warnings	may	be	the	
only	way	to	notify	people	of	the	tsunami	threat.	

TSUNAMI	 ASSESSMENT	 AND	 REPORTING:	
The	Deep	Ocean	Tsunami	Assessment	and	Re-
porting	 of	 Tsunamis	 (DART)	 system	 uses	 sea-
floor	 pressure	 gauges	 to	 measure	 and	 detect	
passing	tsunami	waves.	This	system	is	currently	
in	place	to	warn	residents	of	the	US	west	coast,	
including	Hawaii,	of	tsunami	threats.	There	are	
also	DART	buoys	in	the	Atlantic	and	Caribbean	
oceans	 that	 provide	warnings	 for	 the	US	 east	
coast.	 The	 DART	 system,	 however,	 has	 some	

limitations.	Depending	on	the	distance	of	the	source	to	the	closest	coastal	or	open-
ocean	sea	level	sensor,	it	can	take	up	to	an	hour	or	more	to	confirm	a	tsunami	fore-
cast,	and	potentially	even	longer	to	forecast	the	size.	Additionally,	the	DART	system	
has	no	seismometers,	and	the	pressure	gauges	are	sampled	at	low	rates.

TSUNAMI	THREATS	TO	THE	UNITED	STATES:	The	Cascadia	fault	zone,	which	last	
broke	in	1700,	has	the	potential	to	generate	a	very	large	earthquake	and	a	tsunami	
similar	in	size	to	the	Japan	(2011)	and	Sumatra	(2004)	events.	A	Cascadia	zone	tsu-
nami	could	overwhelm	the	nearby	coastal	communities	within	a	matter	of	min-
utes	after	an	earthquake.	Given	this	threat,	components	of	the	OOI	are	currently	
planned	for	deployment	across	Oregon’s	continental	shelf,	slope	and	over	the	Juan	
de	Fuca	tectonic	plate.

WHEN	MINUTES	MATTER:	 Real-time	 connectivity	 and	measurements	 are	 very	
important	when	a	 tsunami-generating	earthquake	 is	 close	 to	 the	coastline.	One	
way	to	collect	data	in	real	time	is	to	use	cabled	seafloor	observatories	comprising	
a	variety	of	sensors	connected	to	each	other	and	to	shore	by	a	seafloor	communi-
cations	cable	that	serves	both	to	deliver	power	and	commands	to	the	sensors,	and	
to	transmit	data	from	the	sensors	back	to	onshore	data	servers.	These	real-time,	

direct	measurements,	 such	 as	 rapidly	
sampled	 water	 surface	 height	 mea-
surements,	could	also	be	automatically	
processed	to	assist	in	automated	initial	
warning	alerts.	

CABLED	OBSERVATORIES:	The	 Japanese	understand	 the	value	of	providing	 tsu-
nami	warnings	as	early	as	possible	to	save	lives	ashore,	and	therefore	have	in	place	a	
seafloor	cable	observatory,	which	is	a	network	of	sensors	used	to	assist	with	earth-
quake	and	tsunami	identification.	Other	cabled	observatories	currently	in	opera-
tion	in	North	America	include	NEPTUNE-Canada,	off	the	coast	of	British	Colum-
bia,	and	the	Monterey	Accelerated	Research	System	(MARS)	in	the	Monterey	Bay	
off	the	central	California	coast.	

WHAT	OOI	PLANS	TO	PROVIDE:	The	OOI	plans	to	deploy	and	operate	new	sea-
floor	observatories.	One	new	detection	system	the	OOI	is	developing	is	the	use	of	
permanent,	telemetering	GPS	geodetic	stations	in	the	near-shore	area	that	will	be	
coupled	with	geodetic	and	seismic	data	ashore	and	at	sea	to	predict	the	actual	cre-
ation	of	a	tsunami	as	an	earthquake	vertically	displaces	the	seafloor.	Using	real-time	
connectivity	this	will	connect	land-based	seismic	networks	and	GPS	observations	
with	seismic	and	water	pressure	measurements	offshore	to	provide	rapid	and	accu-
rate	warnings	of	local	tsunamis.	This	type	of	real-time,	high-bandwidth	connectiv-
ity	to	seismometers	and	pressure	gauges	is	a	capability	that	the	DART	buoys	can’t	
offer	today.	The	OOI	observatory	managers	will	be	working	in	tandem	with	other	
Tsunami	Warning	Centers	to	develop	data	interpretation	tools	to	analyze	the	seis-
mic	and	water	pressure	data	to	provide	the	most	rapid	tsunami	detection	possible.	
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The OOI will enable scientists and educators to:

As liaisons between the OOI CI and Education  
and Public Engagement projects, we are continually looking 
for new partners. If you would like to collaborate with us, 
contact us at contactooici@oceanobervatories.org, or at 

OOICI at one of our social networking sites.
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ington.edu, www.cev.washington.edu

intrOdUctiOn
WHAT: The	Ocean	Observatories	Initiative	(OOI),	fund-
ed	by	the	National	Science	Foundation,	 is	planned	as	a	
networked	 infrastructure	 of	 science-driven	 sensor	 sys-
tems	to	measure	 the	physical,	 chemical,	geological	and	
biological	variables	in	the	ocean	and	seafloor.	The	OOI	will	
be	one	fully	integrated	system	collecting	data	on	coast-
al,	 regional	and	global	scales.	Greater	knowledge	of	the	
ocean’s	interrelated	systems	is	vital	for	increased	under-
standing	of	their	effects	on	biodiversity,	ocean	and	coast-
al	ecosystems,	ecosystem	health	and	climate	change.	The	
OOI	will	put	real-time	ocean	observing	data	in	the	hands	
of	a	vast	user	community	of	oceanographers,	 scientists	
and	researchers,	educators	and	the	public.

WHY: Ocean	 science	 is	 at	 a	 juncture	where	 the	broad	
scientific	and	civil	demands	for	multidisciplinary	and	in-
terdisciplinary	research	require	a	distinct	departure	from	
the	traditional	approach	of	individuals	or	small	groups	of	
scientists	working	to	solve	problems	within	a	single	sci-
ence	domain.	Coupled	with	exponential	growth	in	infor-
mation	technology,	these	trends	are	 irrevocably	chang-
ing	oceanography.

HOW: Funded	by	NSF,	the	OOI	will	have	a	global,	physi-
cal	observatory	footprint,	and	is	designed	to	provide	new,	
persistent	and	interactive	capabilities	for	ocean	science.	A	
sophisticated	cyberinfrastructure	will	provide	the	back-
ground	messaging,	governance	and	service	frameworks	
that	will	facilitate	oceanographic	data	collection,	research	
and	collaboration	in	a	shared	environment.


