
EPIGRAM and MOUTON 

two national projects
that can help assess the quality of numerical
models in the Channel, the Bay of Biscay and

along the Iberian coast
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Conclusion :

Guidelines for model evaluation

What are the users and what are their needs?
What have we got right (what are we happy with)?
What do we think are the main problems (for coastal models)?
What are our plans to address these issues?

� Share our knowledge 
and exchange (information, knowledge, data, codes, … ?)



MOUTON
(2001-2009)

« Modélisation océanique d’un théâtre 
d’opération navale »
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Background : evolution of the SOAP system



5MOUTON-EPIGRAM COST2009

Objective of the project :

Define and validate a model able to represent the ocean dynamics
(=currents, temperature and salinity fields) in both deep and shallow

regions

Operational needs :
Under water warfare (navig., acoustics in coastal areas)

Mine warfare (mine drift + burial )

Special operations (commandos, amphibious ops)
Police operations at sea 

(rescue at sea, drift of objects, pollutions, …).

Launched 2001, finish 2008/9

Nota : 
-Hydrodynamics only
- Coupling with BGC : Turbi project + future
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Organisation du PEA

Numérical model developments
1/ global system : MERCATOR
2/ regional/costal model (HYCOM)

3/ Parameterisations

4/ Assimilation 
Operational observations
assimilation technics

5/ Validation
diagnostics - observations

6/ C
om

puting
m

eans

Résults :Demonstrators

About 300 days at sea

Partners

CERFACS
CNRM
ENSTA
IFREMER
IMAG
INRIA
LA
LODYC
LPO
LEGI
LMD
LEGOS
MERCATOR
ETC... 

• RSMAS (USA)
• LANL (USA)
• NRL (USA)
• IH (Port.)
• NERSC (Norway)
• SOC (UK)
• ETC...



Results

based on processes validation
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Identified / Observed / Studied Processes

Tide + internal tide
Current + drift

Upwelling
internal waves (solitons)
Med waters

Coastal/deep ocean exchanges

Seasonal stratification
(formation of thermocline)

Wetting/drying tide

O/A intercations (HF)

Vortices/Eddies
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Data types
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Characteristics of regional models

150 m, tide only

V 3: 
regional
–1,6 km

Modèle HYCOM, free run
(no assim. No flux correc.)
Forcing
•MERCATOR (+init)
•MOG2D (tide)

•ARPEGE (METEO-France)
•CEP
•(AROME)

« Zoom » AROME

Zoom
Wetting/drying
(barotropic)

V 2: regional
– resolution 1,7 km or 3,5 km
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Validation / processes

1 example : Med outflow
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Observation

Model

MED OUTFLOW
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Courant
Observation

Modèle
(point le + proche)
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Data assimilation

Methods :

OI : applied to bassindemonstration models up to now
Have just began to be applied to regional model
SEEK : applied to MERCATOR
Adaptive filter

Operational (near real time) observations :

CORIOLIS 
ALTIKA
SAR (BOOST-CLS)
RADARs (ACTIMAR)
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Real time model (under transfer to PREVIMER)



EPIGRAM
(2009-2012)

“Etudes Physiques Intégrées en Gascogne et 
Région Atlantique-Manche”

(Yves Morel, Pascal Lazure, Pierre De Mey)

réf. : ANR-08-BLAN-0330-01

réf. : CNRS/INSU/LEFE/IDAO - EPIGRAM
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Scientific objectives and organisation : 

Improve our understanding of the main physical processes of the
Bay of Biscay and Channel regions using observation at sea and

numerical models

Organisation = 5 investigation axes :
- Effects of the tide (Florent Lyard)
- Internal tide (Pascale Bouruet-Aubertot)
- Seasonnal processes and exchanges between coastal areas and the open ocean (Pascal Lazure)
- Influence of atmospheric forcings and river run offs on the shelf dynamics (Yves Morel)
- Influence of waves on the shelf dynamics (Fabrice Ardhuin)

3 transverse axes :
- realistic numerical modelling (Bruno Levier)
- Campaigns at sea (Louis Marié)
- Technologies (Gilles Reverdin)
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CAMPAIGNS / PROCESSES

SST  8th of june 2004

12

3

4

5
6

Zone 1 :
Tidal currents and tidal fronts
Mixing associated with tidal currents
Hydraulic jumps
Mixed layer and formation of the seasonal thermocline, 
O/A interactions
Mixed layer and surface waves
General circulation on the shelf (+ zone 2 and 4)
Zone 2 :
Internal tides and internal waves on the shelf 
Internal tides and mixing (margin and open ocean)
Dense water formation
Zone 3 :
Currents generated by winds (+ zone 6)
River plumes
Zone 4 :
Northward seasonal curent (+zone 5)
Cold pool
Margin currents
Zone 5 :
Exchanges between the deep ocean and the coastal area
Zone 6 :
Navidad curent

MOUTON / PROTEVS : SHOM
ASPEX : IFREMER
FROMVAR, GOGASMOS, CAROLS : Univ+CNRS
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EPIGRAM consortium (16 labs)

Laboratoire de Physique des Oceans
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Conclusion :

Guidelines for model evaluation

What are the users and what are their needs?
What have we got right (what are we happy with)?
What do we think are the main problems (for coastal models)?
What are our plans to address these issues?

� Share our knowledge 
and exchange (information, knowledge, data, codes, … ?)


