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Abstract. Satellite altimetry is an important tool for the connection of geodetic vertical datums and their link to
the future global height systems. It gives valuable information for a reliable realization of the concept of a global
Geoid, but its results in coastal areas are still to be improved. First attempts to such kind of improvement at the
Brazilian coast were performed at the Brazilian Vertical Datum at Imbituba, allowing the comparison of data
coming from satellite altimetry and tide gauge observations. Now investigations continue on the connection of
the reference levels from tide gauge and satellite altimetry data. This will help to evaluate the Brazilian
Fundamental Vertical Network and its improvement by gravity and GPS integration.

Palavras-chave: Levelling, Gravity, Geopotential Number, Vertical Reference Frame, SIRGAS, Nivelamento,
Gravidade, Nimeros Geopotenciais, Estruturas Geodésicas de Referéncia Vertical.

1. Extended Abstract

Mean sea level (MSL) as a materialization of the Geoid was the traditional way for the
definition of almost all the vertical datums of national geodetic networks around the world
(Torge, 2001, p. 3). This procedure was also applied in the Brazilian Geodetic System (BGS),
whose heights are referred to the Brazilian Vertical Datum at Imbituba (BVD-I), defined by
the mean value of the annual MSL from 1949 to 1957 established with tide gauge
observations at Imbituba Harbour, Santa Catarina State (Alencar, 1990).

Many problems arise from the implicit negligence of the so-called sea surface topography
(SST), i.e., the deviation of the MSL from the Geoid. Even considering long periods of sea
level observation, there are semi-permanent effects — depending on tide gauge location,
prevailing winds, and even the type of equipment (Luz, 1996) — that still contaminate the
resulting MSL. In some regions the vertical crust movements known as post glacial rebound
(PGR), are responsible for strong apparent sea level rises. Finally, local disturbances of the
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Earth's gravity field can also introduce bias in the vertical datum definition with sea level
observations (Freitas et al., 2002b).

Considering all of these aspects, it is extremely difficult to compare heights from different
national systems, whose implicit SST values can be very different. An impressive example is
South America, where the national vertical datums were defined with sea level observations
carried out on its Pacific, Atlantic and Caribean coasts and consequently show great
divergences (Hernandez et al., 2002; Sanchez, 2002; Freitas et al., 2002a). Presently the
SIRGAS Project are undergoing efforts to unify the vertical systems of the continent (Drewes
etal., 2002; Luz et al., 2002).

Satellite altimetry is one of the most important tools in this unification process, as it gives
valuable information for a reliable realization of the concept of "Global Geoid" (Heck and
Rummel, 1990; Heck, 2004). It revolutionized Physical Oceanography in the last few years,
but its results in coastal areas are still to be improved (Bosch, 2002; Bosch et al., 2006). First
attempts to such kind of improvement at the Brazilian coast were performed at the own
BVD-I (Dalazoana, 2006), allowing the comparison of spectral characteristics of altimetric
and tide gauge observations. These studies also included SST modeling Brazilian south coast
allowing an ensemble of reliable information about its time evolution.

Now we are investigating the connection of the reference levels from tide gauge and
satellite altimetry data, which will allow applying corrections for SST at some selected tide
gauges along Brazilian coast. This will help to validate the studies on the "land part” of that
unification process.

The first activities regarding the integration of BGS conventional data (levelling and
gravity surveys, i.e., the "land part™) toward its link to a future world height system must be
the computation of high precision physical heights in more than 65000 benchmarks (Luz et
al., 2006). In the past, the evaluation of internal errors of the Brazilian Fundamental Vertical
Network (BFVN) was very difficult due to the absence of an independent, suitable tool for
this purpose (Luz and Guimarées, 2001; Luz and Guimardes, 2003). The use of satellite
altimetry for the homogenization of the tide gauge reference levels are going to be such a tool
in a new promising context. Figure 1 shows the differences between heights referred to BVD-
I and local MSL along Brazilian coast — presently there are no reliable information on the
contributions from BFVN's internal errors and from local SST at each tide gauge to these
differences.

Figure 1 — Discrepancies between BVD-I and several local MSL along Brazilian coast
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