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Risks/challenges for society

Vulnerability of the ocean (from global ocean to local
littoral threats) :

Limits of natural resources :

- Climate change and consequences on physical
balances (storms, erosion, floodings, droughts, fish
stocks, ...) and local ecosystems;

« Vulnerability of certain regions to natural variations
or anthropic pressure (ENSO phenomenon);

« Accidents, pollution and natural disasters;

* Isolated ecosystem with specific
environment  (islands, _lagoons, Rk
Heritage/biodiversity, fragile equilibrium;




General scientific strategy

Observe - Understand — Modelling - Forecast

Observations
SATELLITE

MODELISATION
& ASSIMILATION

Observations
IN-SITU




In situ ocean observations

RESEARCH
OR VOLUNTARY MERCHANT

vessels acquire surface

o = data during transit \ SCIENTIFIC CRUISES

i\ S MOORED BUOYS provide accurate full depth
. physical and biogeochemical a

= Anchored at a fixed location, measurements
\ they provide full depth time series = 2
of a wide variety of variables. —— = - — a =

“TIDE GAUGES

DATA CENTRES S5 Provide sea level
Acquire the datainreal-time .\ reference measurements
by satellite transmission,
process and distribute them
ARGO PROFILING FLOATS {o.UReSs
Mainly real-time temperature
and salinity profiles from surface
down to 2000 m every 10 days

A

SURFACE DRIFTERS

While drifting at the surface
they measure sea surface
temperature, sea surface
salinity, air pressure and
surface currents.

GLIDERS

while gliding from surface to about
1000m they provide real-time
physical and biogeochemical

data along their transit

SEA MAMMALS

provide real time temperature
and salinity in polar areas

1

Figure 1: Global and regional in-situ observing systems: Argo, gliders, research vessels, ship of opportunities, drifting buoys, marine mammals, tidal
networks and high frequency coastal observatories



In situ ocean observations

> International + national programs to collect data

Argo Research Vessels PIRATA Glider Marine Mammals Driffting Tidal HF Coastal
ships of opportunity (MEMO) buoys Networks Networks

Essential element observation Measure wave  Measure surface

of the global ocean CL-O/A height, period,  current vectors,
observation system. Tropical tidal range, tidal  wave heights,

3000 floats in Atlantic current, sea directional spectrum
operation 100 000 level trends.

new profiles/year
of temperature and
salinity



Space ocean observation

Space observation as a complement to 'in situ’ measurements

Principales routes
maritimes Argo

O SO0 EaTs 4
XXIKKRKRIOCKX %% >(‘< SO
‘§K:><\\</\(\i \ ; v >/ ;s/( ;)< /‘<8<< AN )\
RN 3 \XX OO0
XXX wQ@‘? s XX?\ o
XXXX X\(/U\S/ >'>\>\ ‘ 3<X\ /<><>>\\X( P00 ? \\ 7\ \Z\ ANAN / g
% /<<,3Y,€§<x< X000 v 0090 009099.9.9.9.9.94
\\) 19.9.0.0.4 X OO0 ) )X>\)\>\>( \\ \2‘”“ xu<
X)‘ “><" )/4)/><>< X /S/<>< A x( ‘& 'XSX\X (><(>\<>\ >\<>\</\'{>< ><’\ ” )~<X>(<>/<>/ )/Xy) /<>(/<>< XKKYXX)?( >(><><>\ )
" V( X <<,<,<,<\<><>CW SBBIRINN ‘M/ m(g ) X X
\

’/<x,<><xx>/\x>f ‘

\

AN/ -' </‘/</<// XXXS ‘

Y *2 N \M XX X KX (XXXXXXEXX ‘x><><>’

><;<>(><>\>\/>/> WOCCEOOOOCOO : xy/;\M>\>\> e xu<
0o /<</,/,<,<X %/gx : XIS QR (X0 SRR

>\)<>< \)\2 \ X </<\<><>‘ OOREK \/ )/)/( A <>/\>< XXXK}( )< ><<\\ \2\8‘/()\ ¢ v.? ’ XX XN

X;S(é)x)g\)\(\ \92'\2\/\’ <(X -;, / /,\<’/< '<><></( /} >§<XX\<(X(>\<>\<;E<><(\(\><< /‘(gxxw X‘ 4

XXX X X 9 ,<)<\)< WWIO099999999.9.9:9:¢
Xj. , <> 5/\ & % Q( Y/ V%XXY %% <>\§§x>‘)< ,g,g:\ \Z><’\< X /( >(< "\’(Y >( X )( >’< (<>(<>/< >/<>(><>\<>< >}>< K(X(X) (A

R XXX KX KX




Examples of space observation missions for the ocean

SSH (Sea Surface
Height)

SST (Sea Surface
Temperature)

Grace 2002

SSS (Sea Surface Goce 2009
sanility)

Wind speed and 17 YEARS OF RADAR ALTIMERY
direction

' Jason 3 ) o - - i . 4}’
Ocean colour A 2 : SWOT '_,;é%
(Chlorophyl_a ‘ (Z)OSTM/Jason2
concentration) —

S AW
;SS??Plesent

Etc...

E

“SL.-@P TOPEX/Poseidon
=" 1992-2006




MOi has developed complex
ocean simulation systems
(numerical models) based
on ocean observation data
(satellite and in situ) that
are able to describe, analyze
and forecast the physical
and biogeochemical state of
the ocean at any given time,
at the surface or at depth,
on a global scale or for a
specific zone, in real-time or
delayed mode.

Numerical Model (forecast)
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