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=0 sp111 drift forecastand operational
oceanography systems:

how to progress in one of the

dimensions of the problem

Pierre Daniel
Meteo-France
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What is (are) the pb?

e You don't know the source(s)

e You don’t know what is (are) the product(s)

e [he products are evolvmg (weatherlng) and therefore
thelr behaviour IR
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What is (are) the pb?

e You don't know the source(s)
e You don’t know what is (are) the product(s)
e [he products are evolving (weathering) and therefore
their behaviour S
yservations are sparse and difficult (spurious effectS;

t._*":f. ___,'urnal effect...) but are the truth by definition
CE The weather is often bad (winter, accidents, strong sea
state poor visibility...)

‘ METEO
FRANCE




TN T N I T R e T T O L e W (R LS T ke D P e LT

What is (are) the pb?

e You don't know the source(s)
e You don’t know what is (are) the product(s)
e [he products are evolving (weathering) and therefore
their behaviour S
yservations are sparse and difficult (spurious effectS;

"f—:‘r ___,'urnal effect...) but are the truth by definition

CE The weather is often bad (winter, accidents, strong sea
state poor visibility...) ”

e Yoirforecast BEFORE the reality. This is one of the rha]or
difficulty with forecasting. It's easier AFTER. :
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=——0iEspil drlft forecast Méteo-France
& MERSEA

e Our duties
e Our tools
-‘-'-Our needs

& ERSEA objectives (task 12.3) :

““Interface MERSEA current forecasts W|th
-@XIStIng oil spill modeling systems, and
“evaluate improved forecast skill and
.accuracy -
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B0 Our duties

interventions in 2004

other object
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Le CROSS Corsen [Manche Ouest)

La_nt:emnts MOTHY du 6 juin 2001 au 12 mars 2003: 531 ‘
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MOTHY drift system: Hydrodynamic ocean model + pollutant model
Direct access to weather forecasts ; forecaster’s validation

GLOBAL
ATMOSPHERIC
MODEL

Positions

Charts .:*'_':'.. S
Trajectories | %
GIS outputs '

BATHYMETRY gl

Forecaster

Large scale

TIDE FORCING currents

Forecasts
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Our needs

MOTHY without large scale MOTHY + climatology fr,é’i?n in
R T4 Gurrent situ measurements @MODB)

» MOTHY + OQS ?
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== H@W tO-FIpPLrove th1s system with operational

oceanography systems?

e 2 solutions:

1 direct use of currents from an operational
f@ceanography system

¢ 22- combination of current from an operational
-.ogeanography system and from MOTHY
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MOTHY and operational oceanography systems
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How o 1mpr0ve this system with

operauonal oceanography systems?

2 solutions:

GLOBAL
ATMOSPHERIC
MODEL

IJHITED AREA OIL spiLL/ POSITIONS
BATHYMETRY HYDRODYNAMIC == ST T L TRAJECTORIES
OCEAN MODEL CHARTS

Operational
Oceanography
system

TIDE FORCING
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=== MOTHY R MARSID (IFREMER)

e How to modify a 3D hydrodynamic model ?

Hyper vertical refinement near the surface + some
modifications to the turbulence model

Wind : 10 m/s

2] et
current m/fs

= 15 levels vertical refinement

=212 levels
3 10 levels

From M. Jouhan and P. Lazure
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'Drlrect use of cutrrents-from an operational
oceanography system

Test with MARS3D:
e it works (Erika) :
_ but only with adequate temporal forcing resolutloﬁx
e _~|t has a cost A

“e'Such currents are not available from operational 7
*s@9ceanography systems.
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Second solution

e combination of current from an operational oceanography
system and from MOTHY

GLOBAL
ATMOSPHERIC
MODEL

IJHITED AREA OIL spiLL/ POSITIONS
BATHYMETRY HYDRODYNAMIC == ST T L TRAJECTORIES
OCEAN MODEL CHARTS

Large scale

TIDE FORCING currents

‘ METEO
FRANCE

MOTHY and operational oceanography systems




A W T T e i

L P O T S O Sl T R R T i AL L W CLET L
AT e, SN T, W UL A i, T LI L

Toinclude large Scale cutrents into
MOTHY ?

mmm I.'-'\'I TP AT e TR
L T L )
ST e Tl T T

e MOTHY: wind and tide currents, high frequency.

e 00S: wind current (low frequency) and large scale =
crent. N\

. How to use such a current in MOTHY, without countmg 2
tlmes the effect of the wind? |

> C'U'rr"'ent at the base of the mixed layer.
2 Forexample: 100 m depth on the Prestige area
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';___'fégtige -otl-spilled on the track

MOTHY operational MOTHY + Mercator 103m
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Prestige : oil spilled on the track
December 13, 2002

= observations
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MOTHY.is late. Addition of © N
Mercator current at 103 m . AL 45N

improves'the 'simulation. _ B MOTHY + Mercator 103m a2
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FOAM(L/9 deg) eourant a 96 m (m/s): Analyse du 13/11/2002
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FOAMI(1/9 deg) courant a 96 m (m/s): Analyse du 13/11/2002
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MERCATOR/PSY 2 courant a 103 m (m/a): Analyse du 13/11/2002
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MERCATOR/PSY2 courant a4 103 m (m's): Analyse du 13/11/2002
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———————But models evolve and improve

S L

From MERCATOR Newsletter N°12 (PSY2v1rO - PSY2virl)

mean analysed ourrent at Sm in 2002
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o Expenment in the Carlbbean Sea

T

December 2003 | N'
MOTHY+MERCATOR/FOAM better EX
than MOTHY alone :

MOTHY +Mercator better than

Relation between the depth of the [
current to add and the mixed

'_. ] "--I'F'.L

Iayer depth remains unclear
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MOTHY and operational oceanography systems 0.00 0,05 0.10 0.15 020 0.3 0.40 0.50 0.75 1,00 1.50 200 450 /s

From Chatenet & Giroux
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-Tedlterranean Sea Lyr1a August 17,
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== Initial position : august 17%
Validation : august 231

Initial position : august 231
<= Validation : september 5th
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ST ““"“E‘Xpenment in the Medlterranean Sea
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December 2004
Mediterranean Sea: a challenge
for-accurate drift forecasts
Strong currents, highly variable
Inertigl loops
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- 28 hours drift = |“"
actual drift |n black aoer
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MOTHY and operational oceanography systems Fro K. Belleguic
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Summary

Direct use of operational oceanography system needs:

e Hyper refinement in the first meters below the surface.
e Use of high resolution wind forecasts

. High resolution grid near the coast
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C%bme currents from an operational ocean system and
"Wi‘@THY -

e MOTHY + OOS current taken at the base of the mlxed
Iayer improve the drift on some cases and on some#
areas. '

e How:to go further ?
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Next step

To improve the coupling between Mercator and MOTHY:

e use of barotropic current as a boundary condition: of
MOTHY (instead of zero) '

e use of the current stratification in the surface Iayer
1_’ther than a current at a fixed depth. >

”c»#edo the Prestige case (and other relevant cases) W|th
~RS¥Y1V1rl and PSY2V2

. use of Mercator with 6h atmospheric forcing (2006)

Comparison with other OOS (FOAM, MFS...) and exis"ting
nested. regional models.
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All what is done under MERSEA should be
applicable to ultraperipherical regions and
overseas
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t/f'r‘*ﬁ‘“ MPERSS: Marlneﬁ
Pollution Emergency
Response Support
System
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