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The mesh is formed by 3798 in
the horizontal 6825 elements
and 11 nodes in the vertical
(41778 nodes in  (x,y,z)) and
covers the domain of the
southern coast of the Mallorca
Island. This model solves the
linearized 3-D shallow water
equations with conventional
Hydrostatic and Boussinesq
approximations.
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This figure shows the oo

response of the surface
layer under a realistic sea
breeze forcing. »
Horizantally flows around
capes, headlands and in
nearshore show features *
associated with oo
topography and bottom
stress. Vertically the top
and bottom flows oppose o
each other.
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SUMMARY

IMEDEA, Institut Mediterrani d’Estudis
Avancats (Mediterranean Institute for
Advanced Studies) is a joint centre between
the University of the Balearic Islands (UIB)
and the Spanish Council for Scientific
Research (CSIC). Within IMEDEA, the
Balearic Islands Physical Oceanography
Group (BIPOG) is carrying out research on
different topics from open ocean mesoscale
dynamics to coastal processes, and from
climatic time scales to short-period shelf
waves. In terms of methodology, BIPOG
research involves from the acquisition of in-
situ data in oceanographic cruises to satellite
altimetry, and from the temporal and spatial
objective analysis of data to forecasting
using both numerical modelling and
evolutionary computation.

The BIPOG was created as a group in 1993,
although some of its members had been
working in oceanography since 1985. During
the last three years, the BIPOG has
participated in several regional, national and
european projects that produced more than
30 papers in international journals. In the
following we present the guidelines of the
main research topics, altogether with most
relevant results.
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FROM THE INTERPOLATION OF OBSERVED VARIABLES TO
THE ESTIMATION OF VERTICAL VELOCITIES

EXAMPLE OF VERTICAL VELOCITY DIAGNOSTIC FROM OCEANOGRAPHIC CRUISE DATA

a) DH and ADCP velicity - b) w (10** -4 m/s)
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Results for the 100 m horizontal level produced by multivariate optimum interpolation
analysis combining CTD and ADCP data in the Alboran Sea (Omega-1 cruise, october
1996):

a) dynamic height (dyn cm) referred to 300 mand ADCP vectors.

b) vertical velocity (10-4 m/s). In absence of noticeable vertical tilting (as it is the case
in the Alboran Sea), the vertical forcing is mostly due to differential vorticity advection.
Because of the non-linearity of this term, results are very sensible to the spatial
interpolation of dynamic height observations.

c) Distribution of statistical dynamic height analysis errors scaled by the field standard
deviation [location of CTD(+) and ADCP(*) stations has been overlapped]. It shows
how the presence of a small data void (at about -4.2 o lon, 36.2 o lat) can substantially
increase the error variance. Highest values are always obtained near the boundaries
due to the assymetry of the station distribution.

SO KK

B4 F E R R b b KK KRR KK X

o KK KO K K KK KEK HK K KEK KK X K KK

o

—dlg iy
Longitude

D. Gomis and P. Vélez dfsdgb4@clust.uib.es



ALTIMETRY AND HYDROGRAPHY

Acase of intense anticyclonic blocking in the Balearic Sea

TOPEX/POSEIDON and ERS-2 satellite data have revealed the presence of an intense mesoscale
anticyclonic eddy at the northern boundary of the Balearic Sea, which appeared in July 1998 and
remained almost stationary until March 1999. The combination of Sea Surface Temperature (SST)
images and Sea Level Anomalies (SLA) maps has allowed to investigate the path followed by the
eddy, which was apparently originated as an instability of the Algerian Currrent. Additional data from
an oceanographic cruise in February 1999 ("Hivern-99") confirmed the signature of Atlantic Waterin
the region.
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Methods for inferring the deep structure of the ocean
from upper level observations

An extension of the use of altimetric data (alone or complemented by surface density
data) is explored to infer the vertical structure of the velocity field (and therefore to
computing transports). In a first step, the dominant vertical modes (Empirical Orthogonal
Functions) of the mass field are computed from regional historical hydrographic data. We
then contemplate two different scenarios: i) only altimetric data are available, in which case
only the amplitude of the first leading EOF can be determined; ii) along-track surface
density is also available, in which case also the amplitude of the second leading EOF can
be determined.
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Results of the different methods of extrapolation in the Balearic Sea. Panel a)
shows the real geostrophic velocity field. In b) a previous method based in Carnes
etal., 1990. In c) and d) the results of 1 EOF DH and 2 EOFs DH, respectively. Units
areincm/s.




BALEARIC SEA:OBSERVATIONS

The Balearic channels are key places to monitor the circulation variability in the Western
Mediterranean (WM), in particular the variability of the meridional fluxes between the (thermo)
dynamically well contrasted northern and southern regions. It seems that this variability is
determined by the presence or not of a Winter Intermediate Water (WIW) mass to the north of the
Ibiza channel, characterising two flow regimes in the area. To study this time variability we have
used different data:

- Experimental data from CTD, obtained between 1996 and 1998 (Fig.1a, Fig.2a).

- Satellite data in the Balearic Searegion (Fig.1b, Fig.2b).

MEDITERRANEAN SEA:
MODELLING

The objective is to study, using a numerical model, the interannual
variability of the Mediterranean circulation due to external forcing in
contrast wit the internal modes of variabililty of the system. Here, a 3D
primitive equation model (MOM) is used to investigate the effects on
the Western Mediterranean circulation of increased ocean-
atmosphere fluxes associated with severe winter conditions in the
northern Mediterranean (figure 1). The anomalous winter is set up as

Regimel: YEAR 1996

- The transport through the Ibiza channel was
restricted by the presence of an anticyclonic eddy of

YEAR 1997
Regime 2:

- WIW were not detected in the channels.

increased heatloss and higher evaporation in the northern area.

WIW (weddy), trapped to the north of the passage. -Afree north-south circulation was allowed.

- The northern current is deflected to the Balearic
slope and the Mallorca channel.
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Figure 2a: CTD section to the north of Ibiza the Channel Figure 2b: CTD section to the north of Ibiza the Channel
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Variable Surface current

The transports through some key channels and sections are quite
modified as a result of a dynamic adjustment of the global
Mediterranean dynamics to a local modification of the atmospheric
forcings. The qualitative changes in the Ibiza and Corsican passages
are shown here in figures 4 and 5 where the transport in the
climatological situation (according to MEDMEX conditions) are
compared to the transports when the fluxes are modified in the north.
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LARGE-AMPLITUDE HARBOUR OSCILLATION
INDUCED BY SHELE WAVES
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WESTERN MEDITERRANEAN: FORECASTING FROM TIME
TELECONNECTIONS SERIES

1960 1965 1970 1976 1980 1985 1990 1985
Year
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