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NSF Ocean Observatories Initiative will sample extreme
environments and episodic events for a sustained period of time

® QOceans are complex, central to quality
of life on Earth;

® Changing rapidly, not predictably,
Sophisticated models need data;

® Dangerous, Difficult, Human Impacts,
Resources, and Hazards,

e OOl will transform interaction between
humans and oceans
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Ocean Observatories Initiative:

An interactive ocean laboratory integrated by a
leading-edge, multi-scalar cyberinfrastructure.
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OOl will enable researchers to:

Interact remotely with observatory sensors and platforms
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OOl will enable researchers to:

Add or reconfigure sensors
on the network with ease.
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OOl will enable researchers to:
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OOl will enable researchers to:

Collaborate with
others in virtual
labs to analyze and
model data, test
ideas and modify
the observatory
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OOl will enable researchers to:

Run models within the integrated observatory network

Data Ensembles of Numerical Models
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OOl will enable researchers to:

Easily subscribe to data from the observatory
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Education & Public
Engagement

Anytime, Anywhere




OOl is already engaging the community during construction and enabling cool science

NOAA Integrated Ocean Observing System (I0OS)

To test the software, OOI used an existing ocean
network. The test engaged scientists from across
the country who used the software to enable
their science. For OOI, the network provided an
ideal “real world” test

:\;vswd ; Participating Institutions: Rutgers, MIT, Scripps,Wood Hole, NRL, U
Std Radar Sites Mass, U Maryland, JPL,WHOlI, Cal Poly, U Del, Stevens, OSU, USGS,
© LR HF Radar Sites NOAA, NURC, NWS

i Gsca SLowE Tracks (~125 scientists & engineers)
/71, ® NDBC Offshore Platforms
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The OOI Observing System Experiment (OSE)

Nov 2 to Nov 13 2009
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HF Radar
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Satellites 3D Now- Robots °

& Forecasts

OCEAN LEADERSHIP OCTOBER 2010

Objective: To provide a real
oceanographic test bed in which
the designed Cl technologies will
support field operations of ships
and mobile platforms, aggregate
data from fixed platforms, shore-
based radars, and satellites and
offer these data streams to data
assimilative forecast models.

Goal: To use multi-model forecasts
to guide glider deployment and
coordinate satellite observing.
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Idea of Test
(May 2009)

|

Virtual Test
(Sep 2009)

|

Wet Test
(Nov 2009)
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Ocean eadership

The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Observatory (simulated) data

l Models

Sensor &
Platform
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Science Questions & Drivers = Data Synthesis: Nowcast & Data Impact

Science Community Workshop 1
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The OOI Observing System Experiment (OSE)

Nov 2 to Nov 13 2009

Scientists were distributed throughout the country & interacted in real-time
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10 Update on a cloudy Tuesday, but it is sunny in

our heads.
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Exciting the Next Generation: Data live to undergraduates and students helped deploy the tools

The OOI Observing System Experiment (OSE)

Nov 2 to Nov 13 2009
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Documenting the efforts: Scripps document the efforts with Rutgers English Students
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009
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The OOI Observing System Experiment (OSE)

US East Coast

Nov 09 2009
SON

JPL G1SST o
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The OOI Observmg System Experlment (OSE)

5 ocean numerical
models run in
forecast mode:

2 versions of ROMS
2 versions of HOPs
| version of POM
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Scientists could compare observations (single platform or means) with models (individual or means)
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009
The same for in situ measurements
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Discussion during experiment develops new tools during the experiment
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The OOI Observing System Experiment (OSE)

Nov 2 to Nov 13 2009

Observation model comparisons spurred discussion on tools for synthesis
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Ensemble mean
model

Ocean eadership
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The OOI Observing System Experiment (OSE)

Nov 2 to Nov 13 2009

s Mia
<ox Nov 04 2009

Atiantic

* Known constraints (slow
0.5 knot, Battery, shipping

lanes) )
. . . + FromAto B in the
* Uncertain constraints (time- shortest time
varying 3D currents) ) .
+ Follow a time-varying
* Operate autonomously & feature (shelf-slope
re-plan daily salinity intrusion)
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Scientific
community

The OOI Observing System Experiment (OSE)
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The OOI Observing System Experiment (OSE)

Novorbor 18] 2000 13)
[0 [T W [T [F [S

EEEEEE
Bl
Bl
B
Rl
3l
=

OCEAN LEADERSHIP OCTOBER 2010

Glider Planning and Prosecution

Gliders are retasked on 24-hour cycles. Each daily glider planning sess:on produces a 24-48 hour trajectory

that is designed to optimize travel time toward the chosen i more...
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Distributed decision

making
using live web
service tools

OceanLeadership
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The OOI Observing System Experiment (OS

_| | http://ourocean.jpl.nasa.gov/Cl/glider.jsp# W

E)

November 4! 2009

[ [T W [ [F [
02 5 68 65 8 o
fos [0 i 72 5 1%
1 7 18 19 [20 27
EEEEEE
30

=)
0 up13s

OCEAN LEADERSHIP OCTOBER 2010

Glider Planning and Prosecution

Gliders are retasked on 24-hour cycles. Each daily glider planning session produces a 24-48 hour trajectory

that is designed to optimize travel time toward the chosen destination. _more...

¥

11/10/09 14:38 GMT:

11/10/09 18:05 GMT /e

11/10/09 21:06 GMT,

11/11/0900:37.

'lﬁ‘-l’w)g 04:05/GMT,

11/11/09/07:30 GMT . =

R

\
RUOS|SGurrent Waypoint

Data S10, NOAA, U.S. Navy, NGA, GERCO
Google

O status Bar ") Grid ) Borders

Oregon Stte

Al

c
N

w

UNIVERSITY of

WASHINGTON




~
o

-
@

Position difference from plan {(km)

0

The OOI Observing System Experiment (OSE)

Plan prediction accuracy
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The OOI Observing System Experiment (OSE)

underwater plann

® Smart robots S — sl

® Distributed
control

Ocean eadership

Nov 2 to Nov 13 2009

Op-Box determined by ASPEN

A A * MOOS-IvP autonomy on-board
® High resolution ‘ SN each IVER AUV
. ! \ g ‘ * Real-Time communication
|ng S § L L J between AUVs and shore using
z A acoustic modems
» Environmental sampling using
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The OOI Observing System Experiment (OSE)

Science
Alerts

Science
Campaigns

Science Event Manager
Processes alerts and
Prioritizes response observations

Science
Agents

EO-1 Flight Dynamics
Tracks, orbit, overflights,
momentum management

Observation
Requests

ASPEN Hyperion &
Schedules observations on EO-1 on EO-1 >0

Updates to
onboard plan

Science Commiaw
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Hyperion on EO-|
7.5 km by 100 km
(30 m resolution)
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The OOI Observing System Experiment (OSE) m

Nov 2 to Nov 13 2009

Technical Accomplishments Science Accomplishments
A closed machine to
machine adaptive sensor net
spanning satellites to underwater
robots

Special issue of Continental Shelf Research in
which 4 publications utilize the OOl OSE data.

OO OSE data central to two PhD theses (one

. biologist and one physicist
Observation network coupled to 8 PhY )

ensemble ocean model systems . . L
Y OOl OSE data utilized in special issue of

Marine technological Society special issue

Improved science and observatory  \y'9010) and highlighted in EOS (Sep 2010)

decision making

== w
X UNIVERSITY of &
UCSD WASHINGTON LAl

Ladership

;@J Oc% OCEAN LEADERSHIP OCTOBER 2010 g,ssu







