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MARACOOS Operations Center

Rutgers University - Coastal Ocean Observation Lab

Satellite Data Acquisition Stations CODAR Network Glider Fleet 3-D Forecasts
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MARACOOS Operations Center

Rutgers University - Coastal Ocean Observation Lab
& \

Mission

‘ Challenger Glider
i - . 4 3 & '.’
F R -— |

Satellite Data Acquisition Stations CODAR Network Glider Fleet 3-D Forecasts
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F Radar Network
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8 Medium-Range CODARs

41 Total

Triple Nested, Multi-static, Multi-use
Industry Partner: CODAR Ocean Sensors

005 Kz

INTEGRATED OCEAN OBSERVING SYSTEM
© 2011 Google
Data SIO, NOAA, U.S. Navy, NGA, GEBCO
© 2011 Europa Technologies

lat 38.685600° lon -71.425045° elev -2747 m Eye alt 1344.10 km O
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Reglonal to Global Scale High Frequency Radar
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41 Total HF Radar o
Network S
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Adantie
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(.003[( 2011 Coverage
Cal? __" 131 Radars

Mid-Atlantic Regional Scale HFR Network U.S. National HFR Network

GROUP ON
Transition Objective — EARTH OBSERVATION
Operational Use of HF Radar Surface Currents for Search And Rescue Global High Frequency Radar Sites
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Mexico
Management N,

Medium Range
High Resolution

wNNN

~
~

Acg:;?tlon '@

/g nas T S Que
-

Search And Rescue
Optimal Planning -
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Search And Rescue Oeratlonal 2009
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Portugal
Russia
South Korea

Spain
Taiwan
Thailand
USA
United Arab
Emirates
Vietnam

TOTAL
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Rutgers Glider Network

MARACOOS
MURI

Connecticut

‘el

EPA & NJDEP
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o New York,——===

Satellite SST ey I —

Subsurface L ganMay‘;nd“ "
Glider TN
Data

Many Missions,

10
A Many Agencies
V MARACDDS -
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325 deployments - 129580.19km flown - 5930 days

9 0 100S Glider Explorer

«; 7
A : ARCTIC OCEAN 3 4 ARCTIQ OCEAN
S

60

30

SOUTHERN OCEAN

'90 l _ T T T T T T T T
-180 -150 -120 -90 -60 -30 O 30 60 90 120 150 180

Rutgers Glider Deployments

U.S. National Glider Network

StEGO Meetin? and Glider School
Vi
2011 March 14'"-18*

Gran Canaria /// SPAIN
ego2011.plocan.eu

Oceans Institute
Australian National Facility for Ocean Gliders

The Australian National Facility for Ocean Gliders
(ANFOQG) is a facility of the Australian Integrated
Marine Observing System (IMOS).

ANFOG is resposible for the operation and maintenance of the ocean
glider fleet.

It has nine autonomous ocean gliders which provide a great

opportunity to undertake routine measurements of the oceans and
coastal ecosystems at a fraction of the costs associated with ship-

hacad euctame

U.S. Navy Operational Fleet - 2011 Emerging Global Glider Network
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U.S. Integrated Ocean Observing System

®OS) sz
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&“\E‘“ OF 5, N £ . & OF TRay,
qu,\,;,! 7, ™ &
AN T A W
; | /&
(7] *] a
3 .

. . ‘“1{:, S 4\
4RCR 3,1 N liT=s Ocg
= !/
<
[ =

science for a changing world

17 U.S. Federal Agencies

http://ioos.gov




U.S. Integrated Ocean Observing System

®OS) zopae

INTEGRATED OCEAN OBSERVING SYSTEM

National
Component

Regional
Component

Yovran | St | Challenger
Technologies and Applications High Frequency Radars MiSSion
Technology | Technology '\ Education J

Globally Coordinated Initiatives

17 U.S. Federal Agencies

http://ioos.gov



National Science Foundation -

; N
STATION ", 35w

Ocean Observatories Initiative "“”"

PIONEER

Construction Phase: $386 M .y L

Implementing Organizations:
-Marine (Global, Regional,

Endurance, Ploneer)
-Cyber Infrastructure
-Education

ARGENTINE
BASIN

WASHINGTON
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Trans-Atlantic Glider Challenge — May 24, 2006 —
UNESCO E.U./U.S. Baltic Sea Conference in Lithuania

" Innovate, Incubate, Integrate

) noaa research

NOAA's OFFICE OF OCEANIC AND ATMOSPHERIC RESEARCH

December 4, 2009 [ BREES
W5

|
Dr. Rick Spinrad tf\j\j\ﬁj/“w /\/_,ﬁ

Assistant Administrator

NOAA RU27: 7,400 km in 221 days
Office of Oceanic and E——

Atmospheric Research

Glider Research Course
80 -
70
“l have something you need to do for ..260 :
the good of your country.” 80
540
30
“Take one of your gliders, modify it %20
and fly it across the Atlantic, inspiring * 18
students along the way.” 2006 2007 2008 2009 2010 2011 2012 2013

Years
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A Global Challenge — The Challenger Glider Mission
December 9, 2009 - Balona Spain

Ralph Rayner & Rick Spinrad’s
Global Challenge:

First Scientific

Build a Global Glider Fleet %%ﬂ‘g%'gat'on
and Coordinate the First
Robotic Circumnavigation. 128.000 km =
Revisit the Historic Track of the
HMS Challenger — = 16 gliders
And inspire a global network x 8,000 km/glider

of students along the way.

Q VIARACOOS IBO)S
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Models for Global Circulation and Heat Transport

Science & How accurate are these global models? Broaden the workforce
Education Do | need to embed a regional model? Improve ocean literacy
Drivers How much data do | need to assimilate? Develop a global perspective
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Models for Global Circulation and Heat Transport

Science & How accurate are these global models? Broaden the workforce
Education Do | need to embed a regional model? Improve ocean literacy
Drivers How much data do | need to assimilate? Develop a global perspective
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Global Challenger Glider Mission

16 Global-
Class Gliders
7

BLE Challenger Mission: Proposed Legs

- ;
4 e . A,
J: : o Halifax - Svalbard
2 - 6,600 km
. SRR Japan — Vancouver
Fs ke 6,600 km
Ak i
iX
g 7
g 25 Vancouver - Hawali! Ss S sy 7
e N England - Brazil
T b 8,000 km Sl 6,400 km
e \ %35 Brazil - Halifax .
¢ Hawaii - Japan ey % 6,800 km &
PR 6-800.Kin o Australia - India
: 6,200 km
) 3 S. Africa - Brazil = % L ),
Galapagos - Tahiti 6,600 km ‘:ﬁf/
7,000 km §Ec | India - S. Africa
*= Tahiti — Tazmania Ty 7,600 km
 *% 7,400 km i
& Chile - Galapagos %
T 6,500 km &'
ot Pal — S. Afri ; 7 :
L S%g]oelim 4 S. Africa — Australia
S i - 7,800 km

Tazmania — Chile
8,000km
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AN

Companion Course at
Plataforma Oceanica de Canarias

consorcilo

» Shared Glider Missions — Iceland to Azores;

Azores to Canaries; Canaries to Brazil?

 Skype Sessions between classes ot

« Two-way International Exchange programs e

Data SIO, NOAA, U.S. Navy, NGA, GEBCO
© 2013 Cnes/Spot Image

» Students Learn Science from their teachers
» Students Learn Culture from their peers

MA\RACDDS | ]tS‘D
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Challenger Glider Mission: Initial Atlantic Missions

Data SI0, NOAA, U.S. Navy, NGA, GEBCO
©'2013 Cnes/Spot Image
—
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5:034%E"elev 1106 m

PML Atlantic Meridional Transect Gliders Silbo and Challenger
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Glider Silbo Temperature & Salinity Sections: >8,898 km since June 23, 2011
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Challenger Glider Mission: South African Launch of RU29

Challenger rides an eddy

OTU 92:@0 rS-r0-€r0S - Y1:Y0 FF-10-E10S :eSu1

q E1330

1ewbstginie (,C)
2]
blezanis (gp)

FS\FO OS\FO  eNr0  8MNI0 YN0 9nr0  enro ANro ENF0 SO
(OTU ,bb\mim) ofsd

Glider Challenger (RUZQ) >228 km since January 11, 2013
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Today'’s Activities for Challenger (RU29)

Path planning guidance from the Rutgers University
Universidad de Las Palmas de Gran Canaria Spring Semester Course begins
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Max. Conc.
15.67mg/m*

Chart a
course for
what we do
together in
South Africa
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Conclusions:
« MARACOOS has developed and sustained a
Regional Scale Observation & Forecasting System.
- Demonstrated value for Science, Society & Security.
obal HF Radar & Glider Networks are emerging.

Challenger Glider Mission:

« Starting now with 4 Gliders
 Leverage existing programs
 Build a global community
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