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ABSTRACT

A finite difference linear inverse model is applied to hydrographic data from six summer and fall cruises in
a small area (250 X 200 km) of the eastern Mediterranean sea. The temperature and salinity equations are used
to form a linear set of equations for the reference geostrophic velocities and the mixing coefficients, which are

then solved by singular value decomposition.

Advection by the horizontal velocities is the dominant process affecting the temperature and salinity fields
in the region, and the model successfully resolves the horizontal velocities. Mixing and vertical advection are
smaller by an order of magnitude, and the model cannot fully resolve the mixing coefficients and vertical

velocities.

The six velocity fields calculated from the data indicate a very strong variability that makes it difficult to
identify a repeating summer or fall circulation patterns on the scale of the region covered by the data.
An appendix contains the details of a new procedure for including linear inequalities in the solution of a rank

deficient system of linear equations.

1. Introduction

The eastern Mediterranean Sea is an area of general
interest to physical oceanography for several reasons.
It is the source of the Levantine Intermediate water,
(Wiist, 1960; Morcos, 1972; Ozsoy et al., 1981), which
is believed to be an important component of the high
salinity Gibraltar outflow. Being reasonably accessible,
the eastern Mediterranean can also be used to study
water mass formation processes which are difficult to
observe in polar formation regions.

Present knowledge of the region is mostly based on
the analysis of historic hydrographic data (Wiist, 1960;
El Gindy, 1982), but several recent observational pro-
grams provide new and interesting data from the re-
gion. The Israeli Oceanographic and Limnological Re-
search Institute (IOLR) has been taking regular CTD
measurements in a small region of the eastern Lev-
antine Basin (Fig. 1) every 3—4 months for the last sev-
eral years, forming a data base for the study of the
region. An objective analysis of the data from one of
the IOLR cruises which also included some XBT mea-
surements was presented by Robinson et al. (1987).
The recent observational program Physical Oceanog-
raphy of the Eastern Mediterranean (POEM, 1985) is
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also expected to produce very useful basin-scale hy-
drographic data from this region.

In this paper several summer and fall cruises from
the IOLR dataset are analyzed by inverse methods.
Our main objective is to understand the physics of the
region, in order to build a consistent inverse model for
the eastern Mediterranean Sea. Because the area cov-
ered by the data is small, we are not able to calculate
the general circulation. But with the excellent spatial
and temporal coverage within the 200 km X 250 km
measurements area, we are able to examine physical
balances (importance of horizontal and vertical advec-
tion, mixing, etc.), and examine the temporal vari-
ability of the circulation. The experience gained here,
in particular concerning the temporal variability, would
be useful in critically examining time aliasing problems
in the general circulation calculated-from climatological
hydrography or quasi synoptic basin scale POEM data.

This paper has two additional purposes: In the Ap-
pendix we present a new procedure for including linear
inequalities in the SVD (singular value decomposition)
solution of a rank deficient (underdetermined) linear
system of equation. Finally, the IOLR data is unusual
because it gives both time and space coverage of the
region, and it can therefore be used to examine ques-
tions related to the calculation of the time-mean
oceanic general circulation from hydrographic data.
The work presented here serves as a basis for such a
study (Tziperman, 1988).






