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How Many Oceans Are there?
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Our Global Ocean...

- covers 71% of the Earth's surface.
- contains 97% of the Earth's water.

- has an average depth of 12,430 feet.

- supports a great diversity of life and ecosystems.

- i1s a major influence on weather and climate, making earth habitable.

- has had less than 10% explored by humans.
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Exploring our Global Ocean: The Early Days
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Discrete vs. Continuous
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Now for what really happened...
(Continuous Data)
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Real-time

Improved Ocean Applications
and Ecosystem Research

Current-Surface
LT RAIN/DRIZZLE MOD/HVY RAIN _|RAIN/ICE/SNOW LT SNOW/FLUR _|MOD/HVY SNOW _IFOG

/.
5 AT g

Ocean Weather |
Models and
Forecasts

Oil Spill Response
Coast Guard Search and Rescue

The
Weather

A Fisheries Science and Management
s Climate and Storm Research

15 Mar 2013 23:42 GMT / 15 Mar 2013 07:42 PM EDT
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Rutgers University - Coastal Ocean Observation Lab

& g, .
CODAR Network L-Band & X-Band Satellite Glider Fleet 3-D Nowcasts
Receivers & Forecasts
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Seeing the Ocean in Color - Satellites

Ocean Color
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Ocean Movement - CODAR
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Surface Ocean Currents .
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What is a glider?

« Autonomous Underwater Vehicle (AUV)
* Propels itself without a propeller

« Moves slowly through the water collecting data as it goes
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How gliders “fly” 1

Buoyancy pump in € the When su.rfaci.ng to - \ \ I ]

glider pulls in 0.5 L. of water connect glider inflates £ \ \ ‘ ]
]

\ \ _

¥y |

air bladder ¥

-0

=4
Glider begins to tv J

dive downward m
.|

Time o1 Day (GMT) — 10:07:04

s

Push pump out =2 glider inflects
and begins to climb to the surface
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Anatomy of a Glider

Antenna (Iridium,
Freewave, GPS &

Science Control Argos)

Payload Bay Board

Buoyancy

Pump l Air Bladder

Altlmete

Fore Hull Aft Hull Cowling
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Slocum Electric Glider Communication

O : \O @)

Iridium Antenna

\

Q\)RGOS and FreeWave Antennas s
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RU-COOL Global Slocum Glider Fleet Deployments
326 deployments - 132179.83km flown - 6059 days

e by T £ raw st

Gulf of Mexico — Deep Water Horizon Hurricanes and Nor’easters
Extreme Environments — Antarctica Long Duration Missions
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Oil Spill Status : NOAA Guidance
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Deepwater Horizon: Ocean Forecasts
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Water Quality — Tracking Hurricane lrene
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Water Quality — Tracking Hurricane lrene
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Wind Speed at 10 m ‘rt:‘]

fl
Maximum Official Warm SST Warm SST + Cold SST
Wind Speed Forecast Hindcast OML Model Hindcast
Skill Score Hindcast
RMS Error (knots) 9.43 7.13 7.09 3.61
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Hurricane Sandy Hindcast: SST Sensitivity
Warm SST Cold SST
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RU-COOL Global Slocum Glider Fleet Deployments
326 deployments - 132179.83km flown - 6059 days

e by T £ raw st

Gulf of Mexico — Deep Water Horizon Hurricanes and Nor’easters
Extreme Environments — Antarctica Long Duration Missions
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24 Hour Winds (knots)

40 | .

WTGERS JERSEY ROOTS, GLOBAL REACH B



Mepbyments - = =

c . F :

in a unique ecosystem Founoation  _ @ ‘ g ®
S N22 b

| Coastal Ocean

JERSEY ROOTS, GLOBAL REACH Observation Lab



Adaptive Sampling of Penguin Habitats

M‘Wﬂi

M' m ‘ “ Jh ) ; by
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Chlorophyll (g L)

Kahl et al., 2010 o R
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RU-COOL Global Slocum Glider Fleet Deployments
326 deployments - 132179.83km flown - 6059 days

e by T £ raw st

Gulf of Mexico — Deep Water Horizon Hurricanes and Nor’easters
Extreme Environments — Antarctica Long Duration Missions
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Long-duration Glider Missions - Undergraduate Educatlon

RU15 - New Jersey to Halifax — 2008
RU17 - New Jersey to Azores (Almost) -
RU27 - New Jersey to Europe - 2009

o

IQJTGERS

2008
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RU17
The Scarlet Knight
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Glider Development: Enabling science over many scales (Beginning 2009)
North Atlantic Basin (5000 km)

Scientific Impact: 2
* Feedback loop between climate and ecosystems | *

« Impact of rapid climate variability on ocean
circulation

140

» Tropical storm generation and intensification
(ocean/atmosphere exchange)
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Mission Complete: Scarlet Knight is the first underwater robot
to cross an ocean basin

221 Days
7,409 km
11,000 Dives
11,000 Climbs
Energy Equivalent of 8 minutes
power for lights on the
Rockefeller Center Tree.

Image iy Dan Crowell

Tuckerton, New Jersey, USA Baiona, Galicia, Spain
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Observation Lab



Exciting the Next Generation in Science and Engineering

Bl ed s -
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Mission Complete: Scarlet Knight is the first underwater robot

to cross an ocean basin
A hero’s Welcome, December 9, 2009

e

;" GOBIERNO MINISTERIO os def
{ DEESPANA DE FOMENTO ~

.

EN CONMEMORACION
DA CHEGADA DO
*SCARLET KNIGHT"
A BAIONA, 516 ANOS
DESPOIS DA ARRIBADA
DA CARABELA PINTA.

) BT
- “ OF THE ARRIVAL
TO BAIONA OF THE
y "SCARLET KNIGHT®
516 YEARS AFTER
S -
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Global Challenger Glider Mission

16 Legs with
16 Global-Class
Gliders

RUTGERS
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RU-COOL Global Slocum Glider Fleet Deployments
326 deployments - 132179.83km flown - 6059 days

e by T £ raw st

Gulf of Mexico — Deep Water Horizon Hurricanes and Nor’easters
Extreme Environments — Antarctica Long Duration Missions
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Thank You!

http://rucool.marine.rutgers.edu
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