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“UARROBBIO

The “Mad-Sea” phenomenon in the Strait
of Sicily.

Julio Candela
CICESE/WHOI

IN CoLLkBorbTIOD WTH
SALYO HANZOLA  CNRC MAZARM DEL VAUO IT.

— . /
( HERVFF SAMKR) INSTOP , TUMIS

This talk:

. Description of bottom pressure observations in the Strait
of Sicily.

. Characteristics of the Mad-Sea phenomenon.
. Search for possible forcing mechanisms.

. Construction of the regional gravitational Normal Modes.

. Use Normal Mode representation to numerically inves-
tigate plausible forcing mechanisms and reconstruct the
observed spectra and cross-spectra at the measuring lo-
cations. |

« Conclusions.
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Linear barotropic equations without rotation or
friction.

,&’ : n X ezwt

Eliminating ¥ in favor of 7 we have:

V- (hVn) = —%;n‘—‘-—@

' A
with B.C. |AVn N = 0} Q@ solid boundaries.

The eigensolutions are the barotropic Normal Modes possible with the
given geometrical configuration.

SoR h FLAT BOTTOM

-0
Dep + W (e * Ly
e vz&e’_lwﬁﬂx+hy

l w = ca,k Lj\l*.y\ﬂ DIS PERSO W
J RELATIOM
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Shallow water equations without rotation.

n + V-(hil) = 0 (1)
u: + gVvVn = gVn, + Tw/h — Tb/h (2)
= Cpu*u

— P . — .
BC. hu-n =0 @ 90D
Velocity and sea surface elevation representations.

V- (hV¢;) = —X¢; @D
hVo; -7 = 0@ D

\ﬁ: = Vo 1&: i’gf’m\

( SV n
n = i§0 znz‘:J(z - Cquz

!

Scalar product; Projection over eigenfunctions.

(frg) = [pf-gdo; (m,(1) and (Ve (2))

v = (3]
Defining y = p

The system of equations is:

| dy ‘
a MY

24



Time integration
The system of ordinary differential equations

dy

"E;'M’y"‘f (I)J

can be decoupled b\/ an eig-decomposition of the matrix M.
In general we have the decompositions

MV =VA;, MZ=2ZAT

Using these we can transform equation (1) into a diagonal system of decou-
pled, complex valued, differential equations

YT _r i
\ ——=YTA+F (25
where Y7 = yTV; MYV = VA; and FT = fTV.

With the transformation Y1 Z = yT; where 2 = D-127: 2TV = D
we can always go back to the space of our original coefficients.

e

System (2) permits a quasi-analytical integration. For a given eigenvalue A
we have:

Y(At) = Y}e/\At -+ fOAt[Fj + (Fj.;_l — Fj)S]e’\(At_s)dS;

which is numerically implemented:

——

= ‘
Y =Y+ 6Fj + ki (Fje1 — Fy);

- |

where v = e’\At; K= 1(6"At —1)and k] =

= (K — At).

S|t
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Mazara Power Spectral Density ~ ap=1, we=0, exper=13

ori=120, c=10, L=5
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T WNORENY MR .

Figure l; Isochrones of the pressure-jump line of 26 June 1954, in Central Standard
Time (based upon an analysis by Horixyman, [6). :
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a ' MOPSERRNT BT AL,

Monsermat ct al.: Large-amplitude Pressure Oscillations

(1941)

Fig. 3. Synoptic analysis corresponding July 6, 1989 at 0000 GMT. From the daily European
Mctcorolog_ical Bulletin. a) Surface, b) 850 mb, ¢) 500 mb, d) 300 mb. Dashed lines are isotherms in b} and
c), and are isotachs in d). Balearic Islands are marked in a) with the letters BL
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Conclusions.

o The Marrobbio has been characterized as a Regiofial gravitational phe-

nomenon trapped to the Straits’ topography.

e The Marrobbio in the Strait of Sicily can be excited by atmospheric grav-
ity waves. Showing maximum response for waves propagating with phase
velocities of around 27 m/s and approaching the strait along a southeast-

northwest direction.

e Atmospheric pressure is the main forcing mechanism for the Marrobbio
and produces a response of around an order of magnitude larger than the

wind stress forcing.

® The developed methodology, based on the construction of the regional
normal modes, is efficient and well adapted for studying the Marrobb:o

phenomenon.

® So far, this work has not explained The Marrobbio and its causes unam-
bigously, however, it has provided enough evidence and raised well posed

questions as to motivate future work.

Future work.

® Field work is required to characterize the atmospheric forcing and its
causes. An experiment, based on the deployment of a small net of micro-
barographs over the region, along with bottom pressure measurements in

and out of the Port of Mazara is presently being planned.
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