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Introduction :

Mercator Ocean, (French operational oceanography) daily delivers to Metéo-France 2D mean currents fields to force its drift model MOTHY. Indeed, due to its barotropic configuration for its self ocean
modelling (a compromise between speed of execution and description smoothness), MOTHY needs in turbulent areas like Mediterranean sea, complementary informations which can be provided by the
operational oceanography (like great scale currents and baroclinic processes). This solution consists in adding the current under the oceanic mixed layer of these 3D systems to the one computed by MOTHY,
In order not to take into account the wind effect twice. We aimed here to find more satisfying solutions of integration for the Mercator currents inside the MOTHY system, and to do so, worked in two direction;
first in testing a new set of currents elaborated specially to Mothy expectations and second, in evaluating the forcing capability of an upgrade version of the Mercator operational system. Bench marks datas
used for this study correspond to two real drift exercises conducted in the Mediterranean sea, taking parts of the Mersea Project.

- Mothy = Météo France operational drift Atmospheric forcings Two in-real-conditions drift exercises | _*‘*“““'NE | ("’i“‘“J\J '
model, marine pollution/rescue operation: Bm};ﬁetry Location and time: Mediterranean sea, winter 2007. 1 [—_stern N
Erika (1999) Prestige (2002 ] . _ NI T
( ) ge ( ) First exercise: Western Mediterranean, 6 surface s3Nd 78118
< b MOTHY drifters }s-m _
* Particles constrained by: Ocean module Pollutant module Drift path and duration: From Azur coast ( Oct. 10th :
- Horizontal wind driven current (2D Barotrop | Analytic | 2007) to the Balearesiarea o
barotropic + 1D turbulent viscosity) icoD | 1D > Turbulent diffusivity Second exercise: Eastern Mediterranean, 3 Argosphere :
. . (Elliot) i i i _ 300N
- Turbulent diffusivity 3D forces o | Buoyancy (Stocksand | Oil Emulating System drifters -
(Lagrangian random walk) 7 Wind driven current  Ronoldy) Drift path and duration: released around Cyprus L
: = | Sept. 17th 2007), beached of two drifters on Oct. | o meTEQ FRANCE
- Vertical buoyancy forces ( ’ _ . raon o BT | . | | 4 |
yancy L 16th and 31th on Lebanese and Israeli coasts. ‘W 0 vE 2E SE 4E SE 6E TE 8E FE 10 29E  WE _ OE  @E _ oE  WE _ 3E__%E a7
fcfiﬁi End of exercise on 6th December for the un-beached  Figure 3 : Driit experiments used as reference cases, for Western (left) and Eastern
« 2D + 1D = fast execution and good forcing drifters, hour per hour tracking. (right) Mediterranean.
description smoothness but skewed
results inside non well mixed water |
great scale currents zones Figure 1: Mothy description.

Figure 5: Example of a 72hr simulation, |
bwore drifter n° 60212, different oceanic forcings [ | 1167 s o x20 positions + 1buoy x 10 positions) Western
evaluation. | Grpegtonty _
mfs 50 1 ecrmf-only 50
_ Mothy’s pollutant = independent droplets | st mereator
* Mercator systems = OPA ocean modeling _ : _ *0| arpegemercaor T
+ data assimilation, ECMWE daily atm. PSY2V2 B2V ~>Comparison: modelised spill barycenter | |
forcings, no pressure and tide effects. (previous (actual system) vs observed buoy.
system) . : . :
«_North Atlantic and Mediterranean area Ocean OPA 8 NEMO 1.09 Protocol: starting simulation point = each 48 |, |
systems: Model hr spaced points on observed trajectory, 72
_ , hr of simulation duration. N
PSY2V2 (previous system): Assim. 0.1 SEEK ceon |y g e oy _ _
] _ System '*"“ ' Scores = statistical comparisons in term of
1/16 reSO|Utlon on Med’ 46 Z Ievels (6 m Vertical Full ste Partial ste buoy-model intercomparison (72 hours simulation) d|Stance, Speed and advect|0n dll‘eCtIOﬂ, a” ’ 0 12 24 36 48 50 72 ’
p p w0 a0 o0 . . . - -
at surface and 250 m at bottom) orid trajectories and all drifters accounted. MR )
o4 buoy 60212 1 ecriy f~only EaStern
PSY2V3 (actual system): Surface Rigid leed Free surface N so | comuatelim | S N e
. b.c. e waorwxo  Figure  6: Temporal evolutions of the i
1/12 ° resolution on Mec., 50 z levels (1 m 1 Ik e average distancg error using several
at the Surface, 400 m at the bottom) Atm. F ux Bu wind only g . . g 7 —1*
Forcing atmospheric (Aladin, Arpege, ECMWF) and | |
. mfs . . a .
Arakawa C grid Advection Centered T.V.D |¢k | | mercatar outside oceanic forcings (no forcing,
. . . o , Mercator PSY2V2 |
Introduction strategy: the outside oceanic schema |
torcing is added to the one computed b 100m, MFS operational system 100m). Best |x-
Moth J Until now. onlv the 100 m oli)e th 2[3)/ B B results are obtained with the for |
curreyﬁt was use:d (eyxtra wind introdpuction w PSYZVZ and PS DR O eas S ;
. technical specificities oceanic forcing do not seem to degrade
avoidance). wan | DMETEQRRANCE L results

Mediterranée, simulation MOTHY: couran t O date ; 2007/ 10/ 31 heurs; 0; 0
0 12 24 36 45 G0 72 TN T T T T T T T T T T T T . — T

and well-described great scale
circulation.

0.83, Int= 0.03 C _ B 1
In=0.00, Max="0.33 r — — PEY2V3 _zous_he 38N

véeler o (m/8); Min= 0.0,
I | 40
0.00 o058 010 018 020 0.25 0,30 0. 2 0.80 =

[-_

-The geostrophic current (added with L ton STATYSITaOL D DISTANCE A LiES (100 simlietioks) | " - Histogram: quick information build over arbitrary Figure 11: Surface model current Vs
buoyancy compensation, meaned over a h . distance criterions for 24hr of drift. All systems are buoys trajectories (up), distance
. 50 1-ecrmwfonly T [ [ I I [ [ [ . 50 = 1 ” E
thickness layer) comafmfs I s - able to produce the same ratio of “excellent” results error results (down)
o | Eomimercalorgeotherm | || AR less than 5km to observation), but PSY2V3 under
- The withdrawn mean Ekman current o mercafor moy me e ( . ), b ; L - difficulties for 1/12 resolution
(meaned over a h thickness layer) — S I otler 10 SRRy e Sults., models to efficiently represent short
y More than the half of PSY2V2 100m and no forcing [ by y rep
- Under the Ekman layer depth he current | _ tests are classified in “bad” results. '
extraction. -~ - : * Best results = climatologic forcings
., . . . 10 4 I I I 10 editerranée, simulation L cauron ate eura: 02 : i :.Ew-n=mo Mare 0.67 m:ana - f— Or nO OUtS|de fOrCIn S at a”

- 2D velocities fields representative of the PSY2V/2 s e R s e (rre G J
background circulation, without wind effect. 0 | | | | | 0 E e TG in. il
0 12 24 a6 a8 50 72 g ¢ Erelr Moyenns Dstance (icr) en fonction du temps (720r) SNTHESE areas = addmg the right quantity of

T R Figure 8: All test currents conducted with PSY2V2 e | e ﬁ Information
%} o are meanly better than the existing 100 m current: 6 i Lo | > in depth currents (PSY2V3 100
o 'y % of improvement for the under-Ekman current - m)
Z} B over 100 m Current e ] . | _
: é ﬂé ; - - j Erreur Moyenne Distanze (k) en fanction du ternps (72hr) SYNTHESE Erreur ghsalug Dirgction (%) en fonction du ternps (72hrs) SYNTHESE ; ‘g _gg:g% 2 9 gOOd Compromlse between mISS-
= - o esewaom ] lomecrin e ' described meso-scale processes
: //_,% £ “ [ F —— clim_Gm 1 B0l — clim_fm _ g

cLIn

&0 —
af aE F\/—\ PSY2¥2 100m I
—g + h 20l 1 - F ] E 2E 4E ) EE 8E 1%E
H_QEG = xf H'f r 1 = Lengitude 1T .
. . T 1 B /=) Min= 0,00, Mox= .59, Int= 0.03
f a} Ef a} £ PSY2VS SOUS HEy s Vector narm  {m/s): hin= 2,00, Mai= 055
[ - =
v _geo =+g, 9§ 5, @6 E I
—_— —_ 2 0,00 o205 0.1 218 D20 0.25 &30 0,35 1,40 045 Q.50
J‘F EJ‘F 0 ¢ Erreur Moyenne Distance (km) en fanction du termps (72hr) SYNTHESE Erreur Moyenne Distance (k) en fanction du ternps (72hr) SYNTHESE
ax ax g MOYENNE IS nce L) SN Tnchon dn emps VAW PR pp—r MRyenne Jisiance () en Tonction oy emes VA TR

PSY2V3 S0US HE | - LIGURO PROVENCAL SEUL - RESTE DE LA TRAJECTOIRE -

il ol =

| |
40 BO u} 28 40
Termnpz (hr) Temps {hre)

Résultats criteres DISTANCE SYNTHESE, a4 24hr

ur (k)

Erreur (km)

40

Erres

P5Y2¥3 50US EKMAH

1st axe: Sensibility study relating to the modeling parameters in Mercator
systems, impact on drift forecasts forcing efficiency: horizontal and
vertical resolution, atmospheric forcing frequency/parameterization, new
physical processes additions, etc.
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Figure 10: Buoys easy follow great scale currents
(here the Ligure current) contrarily to their outside,
where instability processes (eddies, filaments, etc.)

Mercator systems (like SST, vertical mixing). Direct forcing of Mothy
particle module by Mercator forecasts.
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CONCLUSION: We put here in evidence the strong operational oceanography’s potential to assist and improve forecasts of a drift model. The coupling experiment between
Mercator and Mothy shows that the success of results is hardly linked to the good description of meso-scale processes, and particularly eddies structures, inside the oceanic outside
forcing system. The ideal would probably be some nested systems completely dedicated to Mothy, which could be activate on express demand. They could moreover be completed
with geographical maps of confidence level of use.
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