
Coastal Pacific Northwest Productivity 
and the 2014-2015 Anomalies 
(Kristen Davis, University of California, Irvine) 

•  Using a coupled physical- 
ecosystem model, Davis et. 
al (2014) showed that  
estuarine-enhanced  
upwelling of marine  
nutrients fuels a third  
of the primary 
productivity on the  
Washington shelf.   

 
 
•  How have the anomalous conditions in 2014-2015 (water 

column stratification, wind, precipitation) affected 
biological productivity in the Pacific Northwest?   
 

•  OOI data can help us to understand the anomalous 
conditions, create forcing files for the model, and assess 
model performance. 







  

Remnant Winter 
Water ..isolated by spring 

stratification 

….fed by cold water from up-shelf …but when? ..where?…& how much? 

cold pool  

OOI Pioneer Array (OPA) Moorings & Glider Data will help to  
address ??? re “rates of COLD POOL growth & erosion” 

mooring-I  18 April–30 June 2014 

The May  2014  AVHRR 
SST image documents the 
passage of a warm core 
Gulf Stream ring south of 
the OOI Pioneer Array 
(OPA) 

The OPA  
18-21 May 2014 
glider-EB  
 
north-to-south  
Leg-7  
 

temperature, salinity & 
density anomaly  

Southern New England  Bight (SNEB) COLD POOL …W.S.Brown 



Biogeochemical Discoveries 

�  Water chemistry measured by OOI instruments  
�  Can be used to evaluate biogeochemical proxies used in 

modern and past climate investigations  
�  Calcifying microorganisms (e.g., foraminifera) 

�  Future seafloor experiments nearby OOI instruments 
�  Can be used to develop and calibrate new geochemical 

and ecological proxies 

Burkett 



Research Experience for 
Undergraduates: 

 
Ocean	Observing	for	Emerging	Ocean	Scien2sts		
	
OOI	data	will	be	used	in	REU	program	at	Texas	A&M	University	
in	summers	2016,	2017	and	2018.		

Texas A&M University, Geochemical and Environmental Research Group (GERG) 

REU:  Ocean Observing 

Campbell 



Global-FVCOM		
				(2-50	km)	

GOM-FVCOM (0.3-15 km)  Mass-Coastal FVCOM 
          (10 m-5 km) 

Nested 

Nested 

Nested 

Nested 

Scituate,	MA	(up	to	10	m)	 Hampton,	NH	(up		to	10	m)	Boston	Harbor,	MA	(up	to	10	m)	 Saco	Bay	(up		to	10	m)	

Northeast Coastal Ocean Forecast System (NECOFS) 
Changsheng Chen (UMASS) and Robert C Beardsley (WHOI) 



Offshore	Wind	Farms			

Wind turbines: 135 
Turbine radius (R): 2.5 m 
Grid resolution:  1.3 m  

Models and Experiments	

Difference with and without turbines 
  (February 1978 Nor’easter Storm) 

	Wave	Height	

	Currents	



Some	thoughts	on	using	Pioneer	Array	
1.   Science	

	Frontal	Dynamics:		
•  Variability	of	the	shelJreak	front	and	jet	(frontal	zone	gliders)	
•  Variability	of	the	secondary	circulaNon	(gliders,	AUVs)	
	Coastal	Environment:		
•  Heat/salt	balance,	interannual	variability	(surface	and	profiler	
moorings)	

•  SpaNotemporal	characterisNcs	of	the	producNvity	and	biomass	
at	the	shelf	break	(surface	and	profiler	moorings,	gliders,	
AUVs)	

	Shelf-Slope	Exchange:		
•  Impingement	of	warm	core	rings	on	the	shelf	(gliders	+	AUVs)	

2.   Methodology	
	Data	ßà	Model	 Ke Chen 



Robinson W. (Wally) Fulweiler • Boston University  
Department of Earth and Environment • Department of Biology 

http://blog.practicalsanskrit.com/2011/02/sample-post-for-as-articles.html 





OOI Data Uses - PNNL 

► The Marine Sciences Laboratory is 
investigating setting up a long-term 
near-shore coastal monitoring network 

► Relate the information from the 
Endurance Observatory to observations 
within the Strait of Juan de Fuca 

► Compare environmental fluctuations, 
such as temperature, salinity and levels 
of CO2  

► See how long-term changes are reflected 
at different scales 

► Learn from OOI experience and ensure 
data formats and data handling methods 
are compatible 

13 Harker-Klimes 



W. Haskell and N. Nidzieko 

-Turbulent mixing via tide/topography interaction at 
the shelf break near the Pioneer Array 
-Microstructure and nutrient distributions measured 
by Remus 600 (below) and Slocum glider

Pioneer Central 
Mooring

SUNA Nitrate Sensor

Rockland MicroRider

Seabird CTD w/ DO

Neil Brown CTD

GPS (Iridium)/Wifi Antenna

Up/Down ADCPs

WET Labs EcoTriplet
Acoustic Transponder

Slocum Glider data
(D. Nicholson, pers. com.)

Isolines:
 5, 10, 15, 
and 20 uM
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