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ABSTRACT

The relation between the circulation calculated from averaged hydrographic data (such as the Levitus data),
and the actual time average circulation is examined using a CTD dataset which provides both time and space
coverage of a region of the Mediterranean Sea. The connection between eddy mixing coefficients calculated
from hydrographic data and the eddy fluxes (u'7”) they are intended to parameterize is also considered.

An inverse model is used to calculate circulation and mixing coefficients from the time average data. Then,
the actual time average circulation is estimated by averaging six realizations of the instantaneous velocity field,
and mixing coefficients are calculated by directly parameterizing the eddy fluxes of heat and salt.

Comparing the results obtained by the different procedures, it is concluded that the horizontal time average
circulation can be reliably estimated from averaged and smoothed climatological data, but that it is nearly
impossible to obtain physically meaningful mixing coefficient from such data.

1. Introduction

Oceanic velocity fields calculated from hydrographic
data are often discussed as if they represent the time
average circulation. In some cases the datasets are a
composite of many sections obtained at different times
(Wunsch, 1978). In others, the data have been averaged
and smoothed before calculating the velocity field (as
in the use of the Levitus, 1982, data by Olbers et al.,
1985, or Hogg, 1986). But the connection between the
true time average circulation and that estimated from
either the original sections or the smoothed data is far
from clear. Eddy mixing coeflicients calculated from
hydrographic data are intended to parameterize mixing
by the time-dependent eddy field, but do they?

It is our purpose here to try and advance towards a
better understanding of these problems, therefore re-
alizing the possibilities and limitations of using cli-
matological hydrographic data.

The availability of an unusual CTD dataset from
the eastern Mediterranean, providing both time and
space coverage of the region, makes it possible to ex-
amine different procedures for calculating the average
circulation. Although the region covered by the data
is small (250 km X 250 km), it is close to the scale of
the general circulation for the eastern Mediterranean,
and it is much larger than the mesoscales for this region
(15 km). The discussion here, therefore, ought to be
relevant to the circulation of larger oceans.
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Section 2 briefly describes the dataset and an inverse
model used to calculate absolute velocity field and
mixing coefficients from the hydrographic data. Section
3 discusses different procedures of calculating mixing
coefficients and time-mean circulation both from time-
mean (climatological) hydrographic data, and when
many realizations of the hydrography are available. In
section 4, the different procedures are applied to the
dataset from the eastern Mediterranean Sea, and the
differences between them are examined. Conclusions
are summarized in section 5. The focus here is on gen-
eral procedures. The circulation of the region, as cal-
culated from the data, is discussed by Tziperman and
Hecht (1988).

2. The dataset and the inverse model

The data used for the inverse calculation is part of
an extensive dataset acquired by Israeli Oceanographic
and Limnological Research (IOLR) in the eastern Lev-
antine Basin of the Mediterranean Sea from 1979 to
1984. The data were collected on 17 cruises, each about
ten days long, separated by 3-4 months periods. During
each cruise the 27 CTD stations shown in Fig. 1 were
occupied. The stations were arranged in a 5 by 6 regular
grid, with half-degree spacing in latitude and longitude.

Our purpose here is to examine procedures used to
calculate the time mean circulation from averaged cli-
matological hydrographic data. Because the seasonal
signal in the eastern Mediterranean sea is very strong,
one cannot meaningfully define a yearly averaged cir-
culation. We have therefore chosen six cruises repre-
senting the summer hydrography of the region, and






