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Short term simulations:
various forcing

Meteorological forcing
Arpege / Aladin / Arome

Ocean variabllity
Nested with Mercator

Shelf processes
River flows and discharge

Tidal process
Drying flats
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Validation : synoptic and In situ data
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Hydrodynamical model at Ifremer: MARS,
Finite difference model for coastal applications

itive Equations (hydrostatic ap.)
ma coordinates
e surface and foreshore




(2D)
+ iterations with internal
baroclinic explicit mode
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Biological model in ECO-MARS3D
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A NPZD model which can
include "species of interest"

submodels
(e.g. harmful species)

Solve the transport equation

for each parameter
Then solve the ODE’s

Basic O.D.E equation: dDiat/dt = p.Diat — m.Diat — g.Mzoo




Tracking the watershed-originated nitrogen
Into the marine foodweb

m Fractions in the peak concentrations

Nitrate from French rivers
at the beginning of the year (%) :

Nitrogen from French rivers
in diatoms at their peak period (%) :

This kind of simulation needs two years of spin up
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Objectives

CERFACS Sparse days, October 2007
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PREVIMER provides observation data and 48h
forecasts on coastal environment along the French
coastlines over the Channel, the Atlantic Ocean,
and the Mediterranean:

Current speed and direction,

Water temperatures on the surface
and in the water column,

Sea level and surges,

Wave height, direction and frequency,
Salinity,

Particle and plankton concentration,
Sanitary quality...




Coastal observations and forecask

Our global scale the facades?

Temperature, salinity, currents
and water height over the French
maritime facades

~ 0Ongoing development: extension to
the Channel

"MARS3D code devoted to coastal
modelling (Ifremer devt)

No interaction with wave modeling

CERFACS Sparse days, October 2007
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tions and fo

g Iobal scale: the fa

- Wave height, period and direction
WaveWatch3 models (SHOM)
~ No interaction with circulation modeling
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@ Large scale primary productlon

Modeling of the Bay of Biscay
Zoom over Brittany

Turbidity (impacting factor for plankton
growth) from climatology out of sea
color image processing

CERFACS Sparse days, October 2007
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FHer

Iroise Sea 3D hydrodynamical model

CERFACS Sparse days, October 2007
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MARS 3D, Primitive equation model in finite differences and
sigma coordinates

800 m resolution Eﬂ:;,ﬂr*mj

EOCR .............. # ’ ........... ................ -
15 vertical levels i = .
[ o i 2
[ b
OBC: U, zeta, T, PR
Meteorological forcing : 15 e e L |

. E b -
Wind, Pressure, - e,
Humidity, Cloud cover, e o
Air temperature | "
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Broadcast information :

e Sea surface temperature

e Surface currents

nested in a 3D regional
model of the Bay of
Biscay (5km resolution) [~




FHer

Wave models : Four model nesting (two levels)

CERFACS Sparse days, October 2007
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Phase averaged energy transport models SWAN (Booij, et al 1999)
and WaveWatch III (Tolman 1998).

Wavewatch III "
Resolution : 3 km .
OBC from Bay of Biscay WWIII IR
configuration (SHOM, F Ardhuin) sl
Aladin wind forcing S A L
Refraction due to currents and -
sea levels variations (MARS 2D A
model) . @
Non-stationary 4775: - N
SWAN o
Resolution : 300m
Broadcast information: OBC from WWIII Iroise Sea
Significant wave heights Aladin wind forcing
Peak period Refraction due to currents and
Direction sea levels variations (MARS 2D
model).
Full spectrum Stationary computations




One more demonstrator with a view...

Exchange between lagoon and ocean
New-Caledonia

Direction et intensité des courants en surface
le 01/03/2000 01:00:00 (prevision du DB/O5/2007 18h32)
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Today’s computing ressources for lfremer
hence for Previmer operational system:

a submerged cluster of 64 Compag nodes

) ouverturefichier - Mozilla Firefox : Ifremer.
Fichier Edition Affichage Historique Marque-pages Outis
e- - & er. fr i nymphea/pagecache.php [+T®] [C-
59 Ifremer L] Vos doc its en POF... ] gmes-| WindGURU: France - S... [H Ez2web DYNECO & Systéme d'accés séeur
EE CAPARMOR /In f € 5Ci... Météo marine - Cartes météo:... o, ouverturefichier
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5 hours elapsed time a day

~ Most applications are parallelized with OpenMP
__and a speed-up_of 3 (4 CPU nodes
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CAPARMOR configuration

Réseau Gigabit Ethernet

batch/interactif
Réseau IFREMER
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NASA Ames - 8 racks 512 nodes 4096 cores

NASA Langley - 2816 cores

Naval Research Laboratory - 1536 cores

Honda Racing F1 Team - 1024 cores

Sandia National Lab - 512 cores

Ifremer (France) - 256 cores Hﬂ"‘;g;‘:ﬁr'"g
Schlumberger - 192 cores

Université de Rio de Janeiro - 152 cores

Universite d’'Exeter - 128 cores

Posdata (Ehys) - 40 cores schl“mhargep
Sikorsky Aircraft - 32 cores

National
Laboratories

Ongoing %z —Sikorsky
m > a 8000 cores ~1OOTF|0pS A United Technologies Company

— " Ifremer
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MARSIVE) §

m Subroutine “divide”

Static load
balancing

m without parallelization

66 min. 32 s.
= MPI (4 nodes)

20 min. 43 s.
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OpenMP dynamic,1
—a— Open MP static
—a#— MPIOpenMP hybrid (2 threads)
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Data transfer for the ADI solver or full
domain decompasition

Usel to
Transpose
and transfer
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Yet another iIssue; data assimilation

ny clear sky
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Sequential Ensemble Kalman filter method

m 30 members in the ensemble evolve in parallel
= No need to calculate the adjoint state / tangent code
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Questions?

Thanks for speC|f|c contflbutléns of T|na Odaka Valérie Garnler Alaln
Menesguen, Franck Dumas, Philippe Riou from Ifremer,
and of Philippe Cranéguy from Actimar

Pictures : A. Le Magueresse, Ifremer




