Global Ocean Acoustical Observation System

Brian D. Dushaw
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IOOS: The oceanographic community is building the
operational “Integrated Ocean Observing System.”
Supported by U.S. Department of Commerce/NOAA.

OOIl: The “Ocean Observatories Initiative” is enhancing
research —long-term observations; novel ocean presence.
Supported by the National Science Foundation.

Acoustical applications in these are minimal, opportunistic,
eclectic, disorganized...

Question: Does IQOE want to integrate with the existing, formal
“Ocean Observing System” (sustained observations of
Immediate societal benefit)? Is it aimed at long-term research
guestions (an additional component of the OOI)? Or should
IQOE “go it alone,” e.qg., the Ocean Tracking Network?



Acoustic Thermometry of Ocean Climate
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There are no technical or environmental impediments to implementing
these observations. It has been demonstrated that this data type is
unique, providing information not available by other means.

Notional set of paths shown



I0O0S/GOOS

. |IOOS: Integrated Ocean Observing System

e.g., NANOQOS: Northwest
Association of Networked Ocean Observing Systems

« GOOS: Global Ocean Observing System

The OOS's are long-term systems for providing a
wide range of real-time oceanic information to
diverse customers.

Funding from Local and State Agencies, NOAA, the
U.S. Dept. of Commerce, et al.

Draws on all available sustained oceanic
observations. Requires a data management and
communication (DMAC) plan.
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Welcome to NANOOS the Pacific Northwest regional ocean obsenving system of [O0S (Integrated Ccean Obsemving
System), an integrated network of regional systems.

MNANOOS is creating customized information and tools for Washington, Oregon, and Morthern Califarnia with these areas
of emphasis:

* Maritime Operations * Ecosystem Assessment  # Fisheries & Biodiversity ® Coastal Hazards  + Climate

NOTEWORTHY

NANOOS Visualization System - Version 2.5

Announcing the release of NVS 2.5, New features include settings for how units are displayed
and the range of plot y-axis. If you are logged into your myNANOOS account, the settings are
automnatically saved. Mew forecast overlays from CMOP (Coastal Margin Ohservation &
Prediction) and NAM (North American Mesoscale) are also available. Try NVS 2.5 and tell us
what you think.

Honshu Earthquake and Tsunami 2011

An informational page about the magnitude 9.0 earthquake that occurred off the eastern coast
of Japan on March 11, 2011, and the resulting tsunami that hit the US Pacific Northwest 9
hours later.

Tsunami Evacuation Zones for the Oregon Coast - Interactive Map

The Ciregon Department of Geology and Mineral Industries and the NANOCS User Products
and DMAC team, is pleased to announce the release of new tsunami inundation maps
developed for the southern Oregon coast (Bandon to Brookings) and for Cannon Beach on the
north coast, now accessible through the NANOOS/DOGAMI Tsunami Hazards Partal.

Califernia Current Large Marine Ecosystem Update - 2010 (PDF)

The Pacific Coast Ocean Obsening System of the California current Large Marine Ecosystem
(PaCOOS) offers quarterly summaries of the climatic and ecological obsemnving-related
activities along the CA Current.

Archived updates available here

NANOOS Observer - Winter 2011 (PDF)

Announcing the release of the Winter 2011 edition of the NANCOOS Observer, your update for
new products, news items, and ocean-related issues affecting the NANOOS region of the
Integrated Ocean Obsening System.

Archived Observer Editions

I 5each and Shoreline Mapping



ldea #1
A Plethora of Small-Scale, Regional Observations

Define science plans around regional needs, of
“Immediate societal benefit.”

Approach the regional OOSes, implement many
local acoustical observing systems according to
local needs., (e.g. Wind farms, oll industry, etc.)

Can draw on all other available sustained
environmental observations.

Plugs Iinto existing programs, implement standards
across O0OSes. (no need to reinvent wheels...)

KEY POINT: A data management and
communication (DMAC) plan is required.
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Ocean Observatories Initiative /
Regional Cabled Observatory

. The OOl is aimed at enhancing research capabilities —
long-term observations; novel ocean presence.

Components

. “Regional Scale Nodes” Cabled System:
Neptune; and also Neptune Canada, VENUS
(Juan de Fuca plate, Puget Sound).

. “Global Nodes”. ~ 5 sustained moorings scattered over the
world's oceans.

. “Coastal Nodes”: Including relocatable “Pioneer Array”

Provide power and communications.

Platforms/data that Pl's can propose to work from/with.



Ocean Observatories Initiative
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Station Papa, North Pacific
Endurance Array

Irminger Sea, SE of Greenland
Regional Scale Nodes
Pioneer Array

Argentine Basin, South
Atlantic

The coastal OOl is comprised of two arrays. The Endurance Array will be located in the Northeast Pacific off the o Southern Ocean, SW of Chile
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(Click to enlarge) Photo Credit: 00l Regional Scale Nodes program and the Center for
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Environmental Visualization, University of Washington

coast of Washington and Cregon. The Pioneer Array will be located in the Morthwest Atlantic off the coast of
Mew England. The coastal OOl will enhance and expand upon existing coastal obsening assets, providing
unique research approaches to many complex problems in the coastal environment. These problems include the extreme variability of large and meso-scale



ldea #2
A Noisy v. Quiet Ocean Comparison Experiment

North of Hawaiil is much noisier than south of Hawalil.

Instrument the Aloha Cabled Observatory north of
Oahu with a mid-water column hydrophone array.

Add a similar system south of Oahu.

Compare and contrast the noisy north with the quiet
south.

(Problem...the environments are not really the same.)
An example of a scientific plan built on the OOIL.

KEY POINT: Trans-ocean optical cables can be used
to establish permanent presence.
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ldea #3
DEQOS, Mark Il: Monitoring an Ocean Basin

The “Deep Earth Observing System” (DEOS) was one
of the original intents of the OOI, but geophysics was
pushed aside.

Implement the DEOS idea:

» Select a few sites In the center of ocean basins.
« Deploy sustained platforms of vertical and
horizontal hydrophone arrays around the

sound channel axis.

Monitors the soundscape of an entire ocean basin.

KEY POINT: Geophysicists would kiss IQOE. Natural
alliances like this are keys to success.



ldea #4
The Arctic Ocean: Monitoring an Ocean Basin

The Arctic I1s undergoing dramatic environmental
changes.

The Arctic Is opening to human activities, some
perhaps not so nice.

This Is a unique opportunity in history to monitor
these changes acoustically.

Monitor the changing/evolving soundscape of this
unigue ocean basin.

KEY POINT: Implementing IQOE in the Arctic would
be a great boost to present plans to implement
acoustical components to the Arctic OOS.



2012 Ocean Sciences Conference
Topical Session

American Geophysical Union
The Oceanography Society
ALSO

Acoustical Applications for Ocean Observing Systems
20-24 February 2012

Salt Lake City, UT
USA

Bruce Howe, Sue Moore, Brandon Southall
Co-Chairs

Abstracts due October 7, 2011



Comments

IQOE should decide on its strategic relationship with the formal
OOS/OO0I. There are long-term implications...

Present infrastructure can be taken advantage of: abandoned
undersea cables, CTBO receivers, IO0OS data management
technology, Weddell Sea PALAOA/PAM arrays, Aloha Cabled
Observatory, Regional cabled nodes of the OOI, glider-
hydrophones, float-hydrophones, etc., etc. (Need a census?)

Instruments off of the sea floor are better, but harder.

Draw on support from other disciplines (geophysics) to forge a
broader program of shared resources.

Do not neglect the advantages of active acoustic sources for
ocean observation — forge a broader program than “QQO”"?

The Arctic region has some real attraction right now.

A “Data Management and Communications” plan, with standards
for acquisition, long-term archival and retrieval of acoustical data,
IS required.



Gold: Deployed PAM recorders, supplement PALAOA receivers.

Green: Planned recorders
Moorings also have CTD, ADCP, etc.
Long-term deployment — 5-years?
Olaf Boebel - AWI



