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ON THE REVERSAL OF THE SURFACE CIRCULATIO;'I; O:\' 
THE CATALAN CONTINENTAL SHELF 

GARCIA M.A., ROJAS P .. SOSPEDRA J., FIGA J. 
PUIGDEFABREGAS J. and S.-ARCILLA A. 

Laboratori d'Enginyeria Maritima.Universitat Politecnica de Catalunva c/Gran 
Capita s/n, mod. DI. 08034 Barcelona, Spain , 

The hypothesis that the general southwestward circulation on the Catalan 
continental shelf may reverse seasonally or rather for periods longer than the typical 
duration of m~soscale events ~as been suggested by different authors. We propose that 
at least t\VO different mechanisms may cause such inversions in the current direction. 
The first of th~m is o~ a barotropic nature and shows a-; a long period wave in the low­
pass filtered time senes·of current data obtained at tl1e CASABLANCA oil ric and 
analyzed extensively by FONT et al. (]9901. Related to this, PEPIO and PELUSE 1not 
published) processed a two-year record or mean sea level data acquired at Cal a JustelL 
Vandellos, just a few kilometers apart from the oil rig and found that there was 
s,gmficant spectral energy at the 20-day period band. 

The second mechanism. which is of a baroclinc character, is the inversion of the 
density front on the Catalan continental slope. MA.SO and TINTORE (19911 and 
SABATES and MASO (1992) concluded on the basis of dynamic computations with 
a_ relerence level of 100 dbar that the presence of light water on the slope induced a 
ctrculat,on to the northeast on the Catalan shelf during May/June 1983. 

D~nng the MECA 93_ experiment conducted in the Blanes Canyon area, RIV 
Hespendes occupied a gnd of 54 CTD stations between 17th and 22nd June 1993. 
The characteristic spacing between adjacent stations was 5 to 7 nm. A.ocP 
measurements were obtained both along-track and at the sampling stations. Five 
LCD dnfters were launched at selected positions on the northeasternmost section of 
the cruise and were further tracked via Argos for a period of about two months. 
Contemporary_ NOAA/ A VHRR and ERS-1/SAR imagery covering the study area 
and ne1ghbourmg zones were processed off-line. 

ADCP measurements show that the currents on the shelf were to the northeast 
abov_e the pycnocline and southwestward at deeper layers (figure I). The salinn, 
d1Stnbut10n md1cates the presence of light water bodies on the continental slope. The 
agreement between the dynamic height distribution computed with reference to the 
pycnoclme level and the surface current field derived from the ADCP measurements 
suggests that the dynamics of the mixed layer was essentially geostrophic (see 
2). It should he noted that the wind conditions were extremely mild during the 
The analyzed A VHRR ima!l'es evidence that the inversion of the density front. linked 
to the southwestard advectmn of water from the Gulf of Lions, probably affected a 
large stretch of the Catalan shelf. This is coherent with the northeastward trajectory 
of the LCD buoys between Barcelona and Blanes whenever they drifted on the shelf. 
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Figure 1. MEGA 93 experimerit. ADCP velocities at 17 m depth. 
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Fig. 2. MECA 93 experiment. Dynamic heights at 5 dbar computed with a 50 dbar reference !eve!. 
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ETUDE DE LA CIRCl.'LA TION MESOECHELLE POST 
CONVECTIOl'I DA;'l;S LA ZONE MEDOC 
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Au cours de l"hiver-printemps 91-92, nous avons pu observer la circulation de 
mesoechelle dans la zone Medoc pendant la periode post convection (2 mars au IO 
avril 92) grace a l'utilisation de flotteurs lagrangiens derivant respectivement a 300. 
1000 et 1200 m de profondeur. Des releves hydrologiques effectues pendant Jes 
experiences CONVHIV et THETIS, avant et apres la mise en oeuvre des flotteurs, 
nous permettent de reconstituer les conditions de stratification avant, pendant et 
apres la con_vection hivernale. Ces rel eves indiquent notamment qu~une phase ~:i.cti\•e 
de .:onvecuon s~est deroulee en fc':\·rier 9:2 ct que la profondeur maximum de 
conv_ection a atteint_ 1600 m I Open-Ocean Deep Convection Explored in the 
'.\lediterr_anean, Thet1s group EOS, Vol. 75. n°19, May IO, 19941. Les rele\'eS 
h\'drolog1ques precedant cette phase convective, permettent, des le mois de Janvier 
92. de delimiter la zone ou la com·ection rn se developper, I mois plus tard. 

Les trajectoires des flotteurs reYeient une dvnamique de mesoechelle tres active 
principalement dans la gamme 8- IO et 25-30 km. Les flotteurs ev·oluent au 
dessus de profondeurs allant de 1750 :370 m. Leurs vitesses tangentielles varient 
de O a 20 emfs environ. Les mouvements presentent une forte comPosante barotrope 
entre 300 et 1000 m. Les differences de hauteurs dynamiques calculees a partir des 
reseaux hydrologiques sont tres faibles et par consequent la composante barocline est 
foible egalement. Comme nous l'indiquent !es flotteurs, le cisaillement vertical des 
vitesses horizontales est foible aussi. Pour le flotteur a 300 m, !es variations de 
vitesse suivent en phase !es variations de profondeur d'eau de maniere remarquable. 
L_a coherence des mouvements aux 3 niveaux est. elle aussi, remarquable (figure I). 
b1en que !es 3 flotteurs suivent des trajectoires tres differentes. De foqon surprenante, 
le flotteur le plus profond est anime des vitesses Jes plus grandes. Apres 50 jours en 
plongee !e.,;; 3 flott':~rs som reiocalises a des endroits tres proches les uns des autres 
et non lorn des pos1t10ns de depart. 

Les enregistrements de pression et vitesse verticale au niveau de 
chaque flo!teur, indiquent que periode de convection active s'est achevee juste 
a,·ant la nuse en oeuvre des flotteurs. Le notteur a 300 m revele le retour de reau 
intermediaire vers la mi-mars Jans la zone de convection (figure 2)~ retour sismale 
par une elevation rapide de b temperature de 0.3°C. Ce retour a la stratific';;tion 
apparait aussi tres clairement (point de rebrous~ement) et simultanCment fYers le 16 
mars I 992) sur !es trajectoires des 3 flotteurs, I mois apres le debut d~ Ia phase 
active de convection qui n'a dure que 15 jours environ en 1992. Les releves 
hydrologiques effectues en avril montrent aussi que le retour de l'eau intermediaire a 
eu lieu et done. avec elle. le retour de la stratification dans la region. 
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Figure 1 ; Trajectoires de 2 flotteurs a 300 m (trait plein) et a 1000 m (trait 001nt111ei de 
profondeur du 2 mars 92 (A) au 16 mars 92 (B), au 10 avril 92 (C). 
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Figure 2: Temperature in s;tu du f!otteur a 300 m de profondeur du 2 mars 92 au 10 avril 92 
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