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» Oceanography off the Pacific Northwest

» New tools and approaches

» NSF’s Ocean Observatories Initiative (OOI)
» OOl plans off the Pacific Northwest

» Next steps
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The Planetary Ocean:

o

< |s the last physical frontier on earth.

<+ Covers 70% of planetary surface.

<+ Was the ‘locus’ for Origin of Lifel...Biocomplexity
% Is a huge reservoir of heat and chemical mass.

< Functions as the ‘flywheel’ of planetary climate.

< Absorbs half the carbon from fossil fuel conversion.
< |s the ultimate repository of human waste.

< Generates hazards - often unpredictable.

< |s a vast repository of living and non-living resources.

<+ Touches most nations, all continents.
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A Few Major Questions

# What are the links between ocean dynamics and continental food
production!?

¢ Can climate change impact coastal ecosystems and alter the ocean carbon
cycle?

¢ Is there a synoptic way of establishing the ‘health of the oceans?
¢ Are there critical ‘Tipping Points’ in ocean-atmosphere behavior?
¢ How does the newly discovered sub-seafloor biosphere function?

% What events/processes control the formation and destruction of Natural
Resources within the ocean basins?
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About half of all CO, emitted

due to burning of fossil fuels has
ended up in the oceans
Sabine et al., 2004, Science 305:367-371.




Wind Forcing and Large-Scale Circulation
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Upwelling

satellite chlorophyll
and temperature

Coastal oceans:
1% of ocean area
25% of wild caught
seafood
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Interannual Variability
(mechanisms well understood)

El Nino Southern Oscillation (ENSO) cycle
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Interdecadal climate variability
(mechanisms poorly understood)
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http://tao.atmos.washington.edu/pdo/
Peterson and Schwing (2003)



Hypoxia in 2002 and a Subarctic water invasion
significant fish and Dungeness crab die-offs
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2002: Invasion of nutrient-rich subarctic water into the
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Methane Hydrates
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| Global distribution of organic carbon
4 » 10,000 Gigatons of gas hydrates
5,000 Gigatons of oil, gas and coal
1,400 Gigatons in soil

¥ « 830 Gigatons in land biota



Detection of Harmful Algal Blooms

FromV.Armbrust - Univ of Washington, Seattle




What Is an ocean observing
system ?

-
courtesy of Oscar Schofield (Rutgers)




e Key is Interactivity”

-y

“The Solution is Power and Bandwidth”



~ “EXPLORING THE TIME-DOMAIN"
-

A PROGRAM INITIATED AND FUNDED BY
THE NATIONAL SCIENCE FOUNDATION

(Mr;jar Research‘Facilities Construction Fund)

$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
Regional Scale Node
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* 2000 Kms of electro-optical
cable

» A network of submarine
laboratories

* Next Gen Internet to the sea
floor 10’s Gbisec
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Univ of Washington, Seattle
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Vertical Profiling Mooring and
Core Instruments for the RCO

This schematic diagram shows some of the
other components (in addition to nodes and
cable) considered as Wet Plant Deliverables
and their generalized layout. These include
a vertical mooring that is 1.5 times the ADCEFish
water distance away from the primary node = Al
with a profiling system. Also shown is a
e of core instruments, to be installed at
h primary node (1-4, 6), that includes a
pressure sensor, hydrophone and
broadband seismometer.
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Data on the internet available to everyone !




Regional Scale Node Considerations

Costs
Risk
Functionality: geographic reach
S - & expandability (both power &
L. bandwidth)
* Reliability: significant impact on
both costs and functionality
TS
Availability: a measure of “the
time up”- desire continuous
Attributes: operation
o 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
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Coastal Ocean

Oregon State

UNIVERSITY




The Pacific Northwest Endurance Array
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Autonomous Underwater VVehicle Gliders

Cross-margin
transect twice
per week since

April 2006
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Barth/Shearman/Erofeev (OSU)



GPS, Iridium and

M Freewave Antennae
100 Ibs in air in tail fin

7 ft long
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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







BASIC POINTS of the TALK

-

The oceans are central to quality of life on earth.
. o ) ..-'_-_‘;._;"‘ e # : *; “??

; dai‘ngerous,’ K

.and unexplored.

We must uﬁh . dprocess peratlng in the ocean

basins - d planefary ecosystems.
‘ : ' R " .;gn .

ﬂ;
Ther\:&re buld new ﬁpproachés‘fﬁ studying oceans.

"‘-r I"-'«r -

These appmachﬂs .wm revolutmmze the way humans
perceive (and eventually manage...) their entire planet.



Ocean observing and Its cyberinfrastructure needs
have been noticed ...

The Future of Comg
in the Sciences




From Bill Gates’ speech ...

Vision For Scientific
Example: Project NEPTUNE
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http://www.neptune.washington.edu/
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