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ACCURACY

NSWC analyzes selected geodetic data derived from
GEOSAT both as a means of quality control for data
sent to users and to determine the nature, magnitude,
and source of residual errors in the geodetic data. The
methods used in these analyses are (a) self-consistency
at intersections and along repeat or near-repeat tracks
and (b) comparisons with independent data such as those
derived from shipboard gravimetry, where available. The
spectral content receives particular attention, since many
of the potential error sources have characteristic wave-
lengths. The numerical results of these analyses are clas-
sified and cannot be presented here, but a few general
statements may be of interest. The orbit error (long
wavelength), although much improved over the orbit er-
ror in Seasat, continues to be the largest. Techniques
based on intersection analysis will minimize that error
in the final geodetic products. The lower solar activity
during GEOSAT results in smaller ionospheric errors,
and the large database acquired over the 1Y2-year time
span allows all atmospheric errors to be reduced in the
final products by averaging. The magnitudes of oceano-
graphic effects (such as current systems) have become
a larger part of the total error budget. Since we do not
have enough information worldwide to correct for them,
the GEOSAT geoid will have strong oceanographic sig-
nals aliased into it. To start attacking the aliasing, the
worldwide dynamic-anomaly heights were computed us-
ing the Levitus’ model for each GEOSAT data point
and included on the along-track data file. Figures 4 and
5 (with all numbers removed for classification reasons)
are examples of small-area geoid height contours and
three-dimensional surface projections of the GEOSAT
geoid.

SUMMARY

Observations from over 6000 revolutions of GEOSAT
(over 360 million observations) have been reduced to
along-track geodetic data (geoid heights and vertical de-
flections) using the system of computer programs des-
cribed above. These data have been examined graphically
and distributed to the Defense Mapping Agency Aero-
space Centet, St. Louis, Mo.; the Naval Oceanographic
Office, Bay St. Louis, Miss.; and other specified Depart-
ment of Defense users. Analysis has shown the quality
of the geodetic data to be outstanding. The oceanograph-
ic effects aliased into the geoid are now the predominant
uncorrectable error sources, but GEOSAT may give re-
searchers the data that could lead to accurate modeling
(and therefore allow removal from the GEOSAT geoid)
of the oceanographic signals. At the end of the geodetic
mission, an orbit change is planned, and GEOSAT will
commence the Oceanographic Exact Repeat Mission (see
the article by McConathy and Kilgus elsewhere in this
issue).
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Figure 4—Geoid height contours.
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Figure 5—Sample geoid surface.
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