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USE	OF	OOI	CABLED	ARRAY	DATA	FOR	GROUND	DEFORMATION	STUDIES	AT	AXIAL	SEAMOUNT	
Bill	Chadwick	(Oregon	State	Univ.)	and	ScoM	Nooner	(Univ.	North	Carolina,	Wilmington)	

Nooner,	S.	L.,	and	W.	W.	Chadwick,	Jr.	(in	press),	Infla%on-predictable	behavior	and	co-erup%on	deforma%on	captured	by	cabled	
instruments	at	Axial	Seamount,	Science	





Time	Series	Analysis	of	Endurance	Array	
Coastal	Surface	Piercing	Profiler	Data	

Jonathan	Fram	
Assistant	Professor	Senior	Research	
		Oregon	State	University	
		jfram@ceaos.oregonstate.edu	
Endurance	Array	Systems	Engineer	
		Ocean	Observatories	Ini%a%ve	







Bruce Howe, University of Hawaii at Manoa 
OOI Northeast Pacific Workshop, 27-29 September 2016, 
Portland, Oregon

Current:	
• BoMom	pressure,	HPIES,	ocean	circula%on	and	climate	
• Profiling	mooring	systems	–	capabili%es	and	
applicability	to	the	ALOHA	Cabled	Observatory	(ACO)	

•  Infrastructure	–	accuracy	of	%ming;		

Future:	
•  long-range	auv	naviga%on;	acous%c	thermometry	
• Basin	scale	RAFOS	+	ATOC	
•  Test	bed	for	JTF	SMART	cable	concept	(trans-ocean	
boMom	sensors)	

	
	
	



									Site	A2	–	Quarter-Diurnal	Kine%c	Energy	vs.	Time	

Whither	?dal	energy?	

v  Into	internal	%des?			…yes;	like	this	beam	
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1.2	

v  Processes	are	changing	with	%me	…	why?	
§  and,	on	longer	%mescales,	too?	

v  This	HOME	dataset	is	inadequate.	
§  Too	Few	T-S	observa%ons.	
§  Too	short	–	just	6	months	here.	
§  Imagine	6	yrs	of	profiler	data!	

v  Can’t	wait	for	QC’ed	RCO	profiler	data!!!	

v  Then	what?	…	higher	harmonics	forced?	…	
§  like	quarter-diurnal	internal	%des?	

²  																some%mes	yes	
²  some%mes	not	so	much	

		HOME	Site	A2	–	Semi-Diurnal	Kine%c	Energy	vs.	Time	
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Steve	Mihaly	&	Mar%n	Scherwath	





Tom Sanford APL-UW: HPIES on RSN 
Horizontal Electric Field, Pressure and IES 

Scientific & Technological Objectives 

Using long-duration HPIES data alone or in combination 
with profiler data, we can ...  

1.  Create indices of climate change in the NE Pacific, 
all with high temporal resolution, such as:  
• Total water column heat content. 
• Heat content in various depth or mass classes.  
Ø  Think: “Blob” structure, or PNIW character  

• Steric height versus mass change contributors to 
sea level variability. 

• Total volume, heat and freshwater transports, as 
well as transports in depth/density classes. 

• Many of these indices could also be established w/ 
profiler data at other OOI sites, providing contrast.  

2.  Explore phenomena that dominate sub-inertial deep 
ocean variability, such as atmospherically-forced 
•  barotropic topographic waves, and  
•  baroclinic mesoscale variability. 

3. Observe electrical effects associated with seismic 
and venting events at Axial Seamount Base 

4. Support expansion of HPIES on RSN and other 
submarine cables. 

5. Detection of vent eddies & tsunamis w/ H, P & IES. 

 Changes in Ocean Heat Content 
As Observed with IES  
 

Camp LeJeune, NC 

New River Inlet 

Helikite (LTAIRS) 

What is HPIES? 
H: Horizontal Electric field (HEF) 
P: Bottom Pressure (BP) 
IES: Inverted Echo Sounder (TT) 





Fate	of	the	Columbia	
River	Plume	
Kipp	Shearman	
Gonzalo	Saldías	
Oregon	State	University	

•  using	a	combina%on	of	
satellite	imagery	and	
glider-based	observa%ons	

•  construct	a	satellite-based	
algorithm	of	Surface	
Salinity	

•  quan%fy	the	cross-shelf	
transport	of	freshwater	

•  use	the	OOI	glider-lines	to	
bound	a	volume	for	
calcula%ng	salt	budgets	

•  extend	to	other	proper%es	
such	as	DOC	

bathy	&	OOI	 MODIS	visible	 just	555	nm	



Surface	waves	at	Sta%on	Papa	

Jim	Thomson	<jthomson@apl.uw.edu>	

Tully	 New	Horizon	 T.G.	Thompson	 ?	

Goals:	
1.  Understanding	surface	wave	effects	on	upper	ocean	mixing	
2.  Con%nue	long	%me	series	measurements	at	Sta%on	P	(CDIP	166	/	NBDC	46246)	

individual waves during a 30-min burst. However, because
of the 20-km separation of the moorings, individual
waves measured will be different, and thus statistical
variation is expected even though spatial variation in the
sea state is negligible.
The statistical variations across 30-min records can be

mitigated by using 3-h records, and this comparison is also
shown in Fig. 4. The bias slope is the same (0.96), and the
correlation coefficient is improved fromR2 5 0:74 for the
short records to R2 5 0:93 for the longer records. This
consistent bias indicates that the fouled buoy measures
slightly less wave motion than the clean buoy.
The effect of biofouling is most apparent when com-

paring the spectral response of the buoys. Figure 5 shows
the scalar wave energy spectra and the check factors [Eq.
(2)] from both buoys during the simultaneous measure-
ments. The clean buoy has a clear f24 shape at high fre-
quencies, which is termed the equilibrium range (Phillips
1985) and is a well-documented feature of ocean surface

waves (e.g., Thomson et al. 2013). The fouled buoy has a
muted response at these frequencies, and the spectral
slope ismuch steeper than the expected f24. This suggests
that the fouled buoy is not responding fully to wave
motions at these frequencies. Although this is clear in the
spectra, it does not have much effect on the bulk pa-
rameters (significant wave height, peak period, etc.) be-
cause the energy at these frequencies is very low relative
to the peak of each spectrum. These spectra are typical
of open ocean sites, where swells dominate.
The spectral check factors in Fig. 5 confirm the

changes in buoy response as a result of the fouling.
Ideally, the check factors are equal to one, indicating
perfectly circular orbital motion. For the attenuated
high frequencies of the fouled buoy, the check factor is 2
or higher, indicating that the horizontal displacements
are at least twice the vertical displacements. The check
factors also deviate fromunity for the lowest frequencies
(low-amplitude swells), which is a known problem in

FIG. 2. Before and after pictures of the 0.9-m-diameter waverider buoy at Ocean Station P.
(a) Newly painted buoy on deck before deployment in October 2012, and (b) biofouled buoy
after recovery in January 2015.
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Phytoplankton Phenology and Productivity via 
Coastal Endurance + gliders+ remote sensing 

(A. White, Oregon State University) 
 

Green – ʃ CHLEUPHOTIC  based on surface chl (as satellites do) 
Blue    – quenching corrected ʃ CHLEUPHOTIC  from glider 
Red     – MODIS 





Seismicity	of	Axial	Seamount	–	William	Wilcock	

Two-month	
Anima9on	

AXCC1 

AXEC2 

AXEC1 

AXEC3 

AXID1 

AXAS1 AXAS2 

OOI & 
CEV 

Seismic		
Network	

Nov	16,	2014	 Apr	24,	2016	 Aug	15,	2016	

Daily	Histogram	

Erup9on	

Flipping	Tiltmeter	coming	to	
the	OOI	at	Axial	in	2017	



Numerical Study of Circulation, 
Hydrography, and Transport at Axial !

1500	m	
Cold	 Briny	

Physical oceanographic framework for Cabled Array data.!
!
Using Cabled Array data (3-D single point current meter, ADCP) to 
constrain model.  !
!
 !
!

Guangyu	Xu,	Postdoc	Scholar,	WHOI	
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Scripps Institution of Oceanography 

Automatically controlled valves inside 
the system periodically switch the 
quartz pressure gauges between 
seawater pressure and a calibration 
pressure derived from a piston gauge 
calibrator 

Mark Zumberge and Glenn Sasagawa 

•  Because ambient seawater pressure is 
a proxy for depth, quartz pressure 
gauges are useful for geodesy 

•  However, pressure gauges drift at a 
rate of several cm per year: faster 
than many geodetic signals  

•  We have built a bottom pressure 
recorder which calibrates itself in 
situ 

•  We have proposed to attach it to the 
OOI cable on Axial Seamount 

 




