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Outline

* The Operational Oceanographic Service in the
Mediterranean Sea: products, core services and
applications (downstream services)

* Use of Argo floats in MOON



The Operational Oceanography
approach
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European OPERATIONAL OCEANOGRAPHTTS
the Global Monitoring of Environment and Secunty e
(GMES) concept
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The Marine Core Service will deliver regular and systematic
reference information on the state of the oceans and regional
seas of known quality and accuracy



"he implementation of operational
)ceanography in the Mediterranean Sea:
|995-today

MOON: Mediterranean Operational Oceanography Network
15 nations involved, 30 institutions




MOON data collection system:
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Basin Scale RT Observing System

Algeria

in real time

The National coastal
networks are started to be [93/SOOP high resolution
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MEDITERRANESN FORECASTING SYSTEM
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Multiparametric buoys in:
Ligurian Sea, Adriatic Sea and
Cretan Sea (few
hours delay)

Scatterometer DAILY winds
analysis, 1/2x1/2
(one week delay)
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Daily satellite SST interpolated in RT
on model grid (one day delay)
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Open ocean monitoring by gliders
(few hours delay)
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MOON data collection: real time data
coverage (2004-2008 period)
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MEDARGO Sampling cycle characteristics
(different from the global ocean sampling)
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The MOON Real Time
data dissemination network

MFS Models
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Analysis — forecast procedure ..
in MFS

Weekly analyses with daily cycle
« ll satellite and in situ observations are assimilated -
+ ECHWF atmospheric forcing fields
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The daily forecast: improvement

of the skill
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MEFS 1671
OPA 8.1, implicit free surface
1/16° * 1/16° horizontal resol.
1  vertical levels (1.5-5000m)
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Modifications at the Strait of Gibraltar in order to
parameterize the mixing by internal wave breaking

The Atlantic box is restored to climatological values and
it is closed

Model is forced with interactive fluxes calculated from
ECMWEF surface fields




The new MFS assimilation systermn; =
3DVAR

] :;(x- X, ) B (x- xb)+;(H(x)- V)TR I (H(X)- y)
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Where now: VD Divergence dumping operator
Vuv U,V geostrophic velocity error correlations
Vﬂ Linear error covariance for ‘eta’ corrections
VH Horizontal covariance matrix

VV = SA /2 Vertical error covariance matrix



Verification of the assimilation syster

RMS of Argo termperature misfits
(Jan 04 — Jan 06)

RMS temperature misfit RMS salinity misfit
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Misfit = observations — (model before assimilation)



Numerical forecasting of ocean

biogeochemistry

The present forecasting system considers:

— Multiple platform off-line coupling
— ‘Best’ physics + 'best’ biogeochemistry
— Professional support to routinely delivered

Products on the web

— Validation fields (Chl-a) produced with
algorithms customized for the Med Sea
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MOON Services: from the basin e

scale to the shelves =
Every day a forecast of the marine state at the resolutiores
needed by different users
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MOON downstream service:
the Lebanon accident July 2006

MODIS image

July 23: (08:35) oil (green
is already in Tripoli.
Mushroom-like feature.

23 July 2006

@ MODIS Image
@ MEDSLIK simulation
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Overlay of the MODIS image (23 July 2006 8:35) and the MEDSLIK
simulation
(Wind drift=0.03, Wind Angle=0 and Current depth =30m)

24 July 2006

@ MODIS Image
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Overlay of the MODIS image (24 July 2006 11:00) and the MEDSLIK

simulation

(Wind drift=0.03, Wind Angle=0 and Current depth =30m)




Argo floats:
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SLA observational bias: Mean Dynamic
Topography error

SST objective analysis —
December 2004

Temperature analysis at 30m —
December 2004 (old MDT)
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Argo floats:
Non-linear trajectory model acting
as observational operator

Yy - Observation of Argo position (r)
JH - Non-linear model of the trajectory

g: u(r)

350m dt

700m or
N 2000m

MedArgo: T,S,r
low résolution
sampling (5 days)




Discussion

* At the basin scalergo floats represent the major observing data
set for the state estimate in the Mediterranean Sea below the
surface

* It is important to extarct as much as possible all the available
observations by Argo floats in order improve the quality of the
analysis. The variational approach in data assimilation seems to
facilitate this process.

* A strong interaction between the data assimilation and the
observing system design has permitted a higher impact of Argo
floats on the analyses

* An OSE directly applied to the operational data assimilation
system could further increase the impact of Argo floats.
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