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ABSTRACT

Two types of satellite data, Geosat altimeter data and sea surface temperature data (SST), are compared and
evaluated for their usefulness in assimilation into a numerical model of the Gulf Stream region. Synoptic sea
surface height (SSH) fields are derived from the SST data in the following way: first, three-dimensional temperature
and salinity analysis fields are obtained through the Optimum Thermat Interpolation System (OTIS), and then
SSH fields are calculated using a primitive equation, free-surface, numerical mode!l running in a diagnostic
mode. The aforementioned SSH fields are compared with SSH fields obtained from the Geosat altimeter data.
Use of Geosat data requires an estimate of the mean SSH field relative to the earth geoid. Three different
methods to obtain the mean SSH field are demonstrated. The first method uses altimetry and SST data; the
second uses a diagnostic calculation with climatological data; and the third uses prognostic numerical calculations.
The three estimates compared favorably with each other and with estimates obtained elsewhere.

The comparison of the synoptic SSH fields derived from both data types reveals similarity in the Gulf Stream
meanders and some mesoscale features, but shows differences in strength of eddies and in variability far from
the Guif Stream. Due to the smoothed nature of the OTIS analysis fields, the SSH derived from altimetry data
has larger variability amplitudes compared to that derived from SST data.

The statistical interpolation method, which is used to interpolate altimetry data from satellite tracks onto the
model grid, is also evaluated for its filtering effect and its sensitivity to different parameters. The SSH variability
of the Gulf Stream was calculated from two years of the exact repeat mission of the Geosat satellite, where
altimeter data were interpolated daily onto the model grid. It is suggested here that some of the underestimation
of mesoscale variations by statistical interpolation methods, as indicated by previous studies, may be explained
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by the filtering effect of the scheme.

1. Introduction

It is evident that assimilation of data into numerical
ocean models of the Gulf Stream will make important
use of two distinctly different types of surface satellite
data: multichannel sea surface temperature (MCSST)
data and altimetry elevation data, or, in the present
case, Geosat data. Each data type has errors that need
1o be evaluated before a continuous data assimilation
can be used to produce a nowcast or forecast. For ex-
ample, Geosat data is available only along satellite
tracks that are separated by distances comparable to
the dominant scales of the Gulf Stream system. On the
other hand, SST data may be incomplete because of
cloud cover. Since satellite data provide only surface
information, this information must be projected into
the deep ocean to obtain the three-dimensional oceanic
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fields. This can be done, for example, by using “feature
models” for SST data (e.g., Robinson et al. 1989) or
by using surface-subsurface correlations (e.g., Mellor
and Ezer 1991) for altimetry data. One of the main
goals of this paper is to estimate errors associated with
data and with analysis schemes and to provide percep-
tions for future data-assimilation studies.
Multichannel sea surface temperatures from satellite
IR images provide global coverage of the World Ocean.
The images can be used to obtain the Gulf Stream
north wall location, subjectively or objectively. Previ-
ously, the former has been advantageous over the latter
(Cornillon and Watts 1987), but recent improvement
in the objective frontal-detection algorithms make the
objective method almost as accurate as the subjective
method (Cayula and Cornillon 1992). Surface mean-
ders and ring paths obtained from the IR images can
then be converted to subsurface information through
the use of predetermined analytical formulas or “fea-
ture models” (e.g., Robinson et al. 1989), and be used
for data assimilation into a dynamic ocean model. In






