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Tha racent Mode ewperimevite have raiced a wvivid inter-
eat in oceanic eddies ., A aimnie aeteadv rtwvo-dimensional in

vigeid model 1e now described . Tt ie then used hoth to in

veatigate stabiiityv proverties and to descpeibe Mediterranean
svistems,
A First 1ook ¢can show that manv evisting svetrems have

-

the character of an oddy, hat that thev are not anhereicallyv

svimatyic,  Thern one can introduce a stream funcition

Yy = A (V) + B ()

I RTYE (‘Y:(“y ”\/»_'.(}/\V‘;Q no1Nnt in the ocear ang (X—V> are carte-

»

cian coordinates with v directed northward, Rv impoaing

‘qutqy is A anlution of the inviecid edunation of motion for

A rotatinT avetsm, one ohtainec in ﬁ ~r B-Eplave annrovima-

i on
IV AT. (K\IX«“( )+B eoonJq—C%wK‘j-—' E;C‘aé-ﬂ.)
where A,R,T,D are cong stant ja the Reage] an(*Tw)w AN

Plv) S the Corialis force,

Thie gives an oceanic eddv sunerimnoced tn A current,
essentiallv to balance the deforming effect of the earth'a
rotation, ’
This model is rather «inple but it Allows ennugh free-

\ . . 3 . : .
adom to sludv csecondarv effects”,  One man eacily gee that

many of the detected oceanic eddies have a rather irreqular
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! . L . .
nattern , probhablv not stationary in time. 70 see this ef
fect, linearized time dependent stahilitv theory car be stud

ied., This implies

wb W
IV.(W) - A (\"‘"k},")\‘B(yH e d (Y,';/) e boL*(y,%)
then it is possihble to show on mathematical arownds that,
For small d(Y,v), the svstem can oacillate around the steadv
solution =A+8, but that these oscillations (if confined in
cide the eddv) remain houn&@dg. A stronaer rpqultdholdq if
one asenmes £ = ~onstant, as a nonlinear theorv of ARNOIJ
Aan he annlied. Tt gives a aeneral criterion of stabilitvy
a la Liapnnov, that for emaller oceanic eddies ( 10 km of
radive) guarantees the barotronic stabilitv.

About the Hedﬁtorranean area, eddv shanes in the dén%itv
field in the Gulf of Lion are well knowns. A poseible other
eddv shane, alwave in the densitv field, has been detected
bhv Di Maio and Trotti, hut later investigations have failed
to recoanize ﬁtg. A different pattern has been seen bhv Gar-
7,011 and Faillard between Sardinia, Sicilv and the African
~oast., These gystems are nresumablv stable and in some gense
Tovern the general circulation of the Mediterranean Sea,

A smaller eddv shape ( 10 ¥m of radins) has been recent
1v studied by Gascard and F@anins. Theoreticallyv, this i«
particularly interectinag because of its remarkable stahilitv,
quaranteed by Arnold's theory., This effert being barofronic,
one can also show that the haroclinic stability is much more
doubtful for the most external nart, This kind of svstems

can then show a different, but not less important, kind of

weakness.
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