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Sabine et al., 2004, Science 305:367-371.



Wind Forcing and Large-Scale Circulation

Huyer (1983)
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Coastal oceans:
1% of ocean area
25% of wild caught 

seafood



high sea level = warmlow sea level = cold

El Niño Southern Oscillation (ENSO) cycle

NASA

Interannual Variability
(mechanisms well understood)



http://tao.atmos.washington.edu/pdo/
Peterson and Schwing (2003)

Pacific Decadal Oscillation

warm phase cool phase

Interdecadal climate variability
(mechanisms poorly understood)



125 124.8 124.6 124.4 124.2
43.9

44.1

44.3

44.5

44.7

Longitude (°W)

La
tit

ud
e 

(°
N

)

50

Heceta Bank

Stonewall Bank

HH-Line

NH-Line

0% 
1-25% 
26-50% 
51-75%
76-100%

SH-Line

70100200300400

Newport

100

500

B

Florence

A

124

Crab 
Mortality 
Classes

Percentage of Pots
0     50        100

Grantham et al. (2004)

Hypoxia in 2002 and a Subarctic water invasion
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Freeland et al.
(2003)

2002: Invasion of nutrient-rich subarctic water into the 
California Current
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Methane Hydrates

Global distribution of organic carbon
• 10,000 Gigatons of gas hydrates
• 5,000 Gigatons of oil, gas and coal
• 1,400 Gigatons in soil
• 830 Gigatons in land biota

Newport

Gas Hydrate Sites

Courtesy of R. Collier (OSU)



Detection of Harmful Algal Blooms



What is an ocean observing
system ?

courtesy of Oscar Schofield (Rutgers)





$331 M over 6 years

Fall 2007 Science Plan & Review
Dec 2007 Project Design Review
Winter 2008 NSB Review
Spring 2008 Funds start flowing



Ocean Observatories Initiative

Coastal
Nodes

Regional

Nodes
Global
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Regional Scale Node

Global Scale Node

Coastal Scale Node

linked by the internet









Data on the internet available to everyone !



Regional Scale Node Considerations 

Costs
Risk
Functionality: geographic reach,

& expandability (both power &
bandwidth)

Reliability: significant impact on 
both costs and functionality 
(faults)

Availability: a measure of “the 
time up”- desire continuous
operationAttributes:

• Utilizes repeaterless technology
• Each segment delivers 10 kilowatts 

(expandable)
• 10-Gigabit Ethernet (expandable)
• 400 volts at each node Courtesy of D. Kelley (UW)



Hydrate Ridge Infrastructure
Illustration

Courtesy of D. Kelley (UW)



Coastal Ocean
Observing



The Pacific Northwest Endurance Array



Autonomous Underwater Vehicle Gliders

crosscross--margin margin 
transect twice transect twice 
per week since per week since 

April 2006April 2006

Barth/Shearman/Erofeev (OSU)



CTDCTD

Optical Sensors Optical Sensors 
((ChlChl, CDOM and , CDOM and 
Backscatter)Backscatter)

Pitch BatteriesPitch Batteries

Science BayScience Bay

Displacement PumpDisplacement Pump

Glider Control and Glider Control and 
more batteriesmore batteries

Air bladderAir bladder

Aanderaa Optical Aanderaa Optical 
Dissolved Oxygen Dissolved Oxygen 
sensorsensor

GPS, Iridium and 
Freewave Antennae 
in tail fin

Autonomous Underwater GliderAutonomous Underwater Glider

7 ft long

100 lbs in air





Autonomous 
Underwater 

Vehicle 
Gliders

Hypoxia





Ocean Observatories Initiative
Next Steps

Finalize Science Prospectus
Continue instrument and network

development
Continue to talk with Oregon ocean

users
Optimize cable and node placement







Ocean observing and its cyberinfrastructure needs
have been noticed …



From Bill Gates’ speech …


