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Ocean observations for societal benefit
Climate, services, ocean health

GOOS coordinates provision and open distribution of ocean observations suitable for
multiples ocean services, including security and defence, developed by research centres,
public agencies, companies and defence agencies
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Main in-situ Elements of the Global Ocean Observing System February 2017

Argo DBCP
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GOOS Regional Alliances

GRAs are the right context to work on GOOS programs
such as OceanGliders

EuroGOOS (and MONGOOS / BSGOOS), pillars of the
emerging European Ocean Observing System




How a glider works ? And Why gliders ?




“EYE of the Levantine” Project : 6 gliders south of Cyprus
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Glider Science
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There is a need to set up sustained (long
term) glider observations to fill (regional)
gaps left by other observing platforms, in
the GOOS framework.

+++ Key role for gliders !
++ Coordination activities started in 2005
++ Near real time data flow

~800 A-publications from the global glider/community

2018

Significant advances in physical,
geochemical and biological ocean
knowledge
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GOOS evolution and strategic mapping

Temperature,

Salinity,

Oxygen,

Current (depth-average),
Surface current,
Chlorophyll-a (fluo),
Suspended patrticles (bb),
Ocean colour, SST, SSS, Sea-
level,

Macro nutrients (nitrates),
Zooplankton,

PAR,

ph/pCO2

I Climate

http://lists-ioc-goos.org/goos-strategic-mapping-graphic

I Climate services

I1 Mitigation of climate change

= Adaptation to climate chanae

W Tsunami risk mitigation

W Efficient maritime econom)
| Carbon storage
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& Human heairh

& Coastal protecticn

I Food security

B Tourismicuticgh-

= Clean waters

W Coastai ivelihoods

 To be considered with a global perspective,
* Provides a roadmap for themes to be adressed

with gliders

Transie

[ Heat trar\sp( r
w Se3 leyal monivedn
w Decadal pret.ictabd.'l"', -

i Lpweiling systen.”

Sea state I

ax;zen @
Sea ice'm

=
~a:ninate system =

W Non-CO2 grearhoude gastveles
/ _miacro Nutrients |y

Gcean acidin a0
I {25 @zean colour ¥
B channac in a=ca,, ~arbphdontankton 1
s tnuadation iy g Carbon-13 M
1 Ocean fore ‘ask»<penua 1 articulates |
 Weather for¢ eow, 2 g anic Matter w

. = 77/ / : U,..:J:.:.'.Z.... -
| =y 1DIOm sGtracking
: Chlorophyll =

I} Ucean geao SQpgé i fer Export =
i Water quality.
MEECOSyStemn ﬂ.‘";',"; inaiine vertebrates m
§ Human impact Harmfut A'gal Blooms =
i ~Nipiigrove area =
1 Biodiversity and hah™ats zoraf cover m

SeP marsh area m

* Climate

Sea state satellite missions

HF radar =
surface drifters m

’ ATiperature k tropical moored arrays [l
W SST virtual constellation =
/ Ocean surface t raphy constellation

SSS satellite missions =
XBTs and TSGs M
tide gauges =

A profiling floats '

\olunteer Observing Ships =

Gliders (subs;rfaco) =

moored-time series

‘Sea ice satellite missions =
‘. . seaice drifters —

ships of Opportunity [
Ship-based timeseries [

Seaarass area = . ean color radiometry constellation I

zooplankton surveys M

multiple elements [

Mangrove surveys —
Coral reef surveys =

 Real time Services

« Ocean health



Building a community : From EGO to OceanGliders

Everyone’s Gliding Observatories (EGO) is a community:
AU, BR, CA, CE, EU, IL, ME, PE, USA, ZA,...
» “Process studies” and “long term observation” — Academy/users + manufacturers
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Building a community : From EGO to OceanGliders

Everyone’s Gliding Observatories (EGO) is a community:
AU, BR, CA, CE, EU, IL, ME, PE, USA, ZA,...
» “Process studies” and “long term observation” — Academy/users + manufacturers

i DEEP EXPLORER GOOS
0st Palmade  » 2400m /210 kg /Fll
’ . > L2800 xI1475 x h 820 mm — :
1 » Endurance (rechargeable): 41 days for 3W — $P»OV~€ .
2nd Palma de > Pressure hull made on aluminum — o ,—-/
3rd
[“European” é} ! o Obs'09
—“E ' n
SRS ° ULTRA-DEEP EXPLORER ceanios
5th Telde, Gran > 6000m/ =400 kg (Titanium hull + 160L syr
» L2800 x 11475 x h 820 mm - \
» Endurance (rechargeable): 39 days for 3W [
» Pressure hull made on titanium @e\g\Q‘ﬁ >: 4 Discussions |
6t QT with WMO/IOC
O

yxp0% | Scommocs |

7 Sc

------ OceanGliders--

8" Newark USA An4qc
2019 Jf OceanObs'19

—— BT i P




OceanObs’09 Community White Paper

Testor P., Meyers G., Pattiaratchi C., Bachmayer R., Hayes D., Pouliquen S., Petit de la Villeon L., Carval T., Ganachaud A., Gourdeau L.,
Mortier L., Claustre H., Taillandier V., Lherminier P., Terre T., Visbeck M., Krahman G., Karstensen J., Alvarez A., Rixen M., Poulain P.M.,
Osterhus S., Tintore J., Ruiz S., Garau B., Smeed D., Griffiths G., Merckelbach L., Sherwin T., Schmid C., Barth J.A., Schofield O., G

Kohut J., Perry M.J., Eriksen C., Send U., Davis R., Rudnick D., Sherman J., Jones C., WebbD., Lee
Gliders as a component of f

Sustained Ocean Obs

The glider technology could (directly or together with other ocean observations
and ocean modeling/data assimilation) help to :

for society:

>fits,

* reduce uncertainties due to small scale processes - process studies on ocean
sciences using gliders
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 enhance the spatio-temporal (in-situ) sampling of the Global Ocean
Observing System (GOQOS), where required (coastal/marginal/regional seas,
water formation sites, biogeochemical provinces, western and eastern boundary
regions, straits, difficult access areas...) — long term (sustained) observations
with repeat glider measurements, in combination with the other components
(Satellites ; in situ: Argo, OceanSites, GO-SHIP, DBCP....)
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« develop ocean management: environmental studies, security, offshore,...
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OceanObs’09 Community White Paper

Recommendations (2010) from OceanObs’09 for an integration in the GOOS
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 the formation of the global glider system;

 the adoption of standards and a “Argo” like data system for gliders;

 the target of ~20 standard lines in the next 5 years and then, more;

 the setup of a network of shared resources and expertise;

* to distinguish between climate and process and NW(&Ocean)P objectives;
 to establish the adoption of a common and accessible portal for glider data.

- At OceanObs’19 a month ago in Hawai, we are there !

Pierre Testor, Brad de Young, Daniel Rudnick, Scott Glenn, Daniel Hayes, Craig M. Lee, Charitha Pattiaratchi, Katherine Hill, Emma Heslop,

Victor Turpin, et al., 2019: OceanGliders: A Co




A global glider coverage

. Thanks to data management efforts throughout the world, almost all glider data are stored
in a few public data bases which allow the mapping of the glider activity.

. The glider data cover important gaps in the observation of the ocean, mainly in boundary
areas and regional seas.

. There are today ~30 gliders at sea mapped by EGO/OceanGliders tools at any given time.

Rationale for OceanGliders as a component of the GOOS (long term observations)

. efficient near boundaries, as they can rely only on small boats

« connect the coast and open ocean

« Missions can be sustained indefinitely in key areas

« glider sampling is a good match to the spatial/temporal resolution required by important
processes/regions: Boundary Currents, Storms, Water Transformation, Polar regions, ...




OceanGliders: a new “associated program” of the GOOS

Technology is mature

Gliders as a global observing network is — mature www.oceangliders.org
’ ........ E‘
Boundary Ocean ¥ » ‘}r : :, =2
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Chair: P. Testor, France
Co-Chair: B. De Youn%Can
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Welcome to the project OceanGliders

Storms

S. Glenn, USA

T 5 = [ —

Water Formation

P. Testor, France
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." ‘ Data Management a5 icommO

D. Hayes, Cyprus

Sign up for our Newsletter

Started officially in September 2016 and endorsed by WMO/IOC JCOMM in October 2017
to support long term (sustained) glider observations, with a focus on scientific and societal stakes
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OceanGliders - TOR

« work through the WMO/IOC JCOMM Observations Coordination Group (OCG)
to liaise with related global observing systems (e.g. Argo, OceanSITES, GO-
SHIP,...) in the framework of the GOOS, its expert panels and development projects.

e assist national and regional programs to ensure sustained funding for the
operation of the glider array and related activities. (support letters, technical
assistance, ...)

« report regularly to JCOMM OCG. The GST shall supervise the activities of the
Glider Technical Coordinator.

« establish the Terms of Reference for the Glider Technical Coordinator in
consultation with the JCOMM OCG.

« explore requirements for international capacity development and develop a
capacity building strategy/workplan.
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OceanGliders - TOR

« fully consider unique capabilities of gliders, complementarity with other
observing systems, and incorporate recommendations from numerical design
studies, e.g. OSSEs, and regional observing development activities/processes (e.g.
TPOS-2020, AtlantOS, SOOS).

« promote the free and unrestricted exchange of glider data, including in real-time;

« promote interoperability, standards and standardization of best practices in
glider operations and data management.

« advance plans for a global network of glider activities, identifying suitable
objectives, targets, and metrics to assess progress and fitness for purpose.

 take responsibility for, and provide advice on, the contents, quality and
timeliness of the glider data stream, in conjunction with the Glider Data
Management Team (GDMT), to ensure scientific and operational requirements are
met.

« provide advice and guidance relating to technical innovations and their adoption
within the glider community
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OceanGliders Task teams

OceanGliders Task Teams principles

* Require a proposal approved by OGST

* Include international in membership

* Meet regularly (both virtually and in person)

* Report to the Steering Committee annually

* Present at EGO meetings

* Normally operate within two years (OceanObs’19)
 No money only prestige

— Boundary Currents (D. Rudnick) Develop a global-scale program for ocean boundary
currents

— Hurricanes, Storms (S. Glenn) Develop a global-scale program for enhanced ocean
observations to support forecasts of storms/hurricanes, air-sea interactions

— Water tarnsformation (P. Testor) Develop a global-scale program for ocean processes

— Data management (D. Hayes) Develop policies and procedures for the collection,
processing and management of glider data

Other Task Teams are being developed : Polar, BioGeoChemistry, ...
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