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Due to the strong seismic activity in Latin America,
the fiducial points used for the geodetic datum
realisation often present discontinuities and they
are no longer suitable as reference stations. In
addition, the weekly solutions suffer from the
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Modelling seasonal displacements
at SIRGAS stations

As many SIRGAS stations present strong seasonal
motions, an investigation is being conducted to
model these motions using vertical load values as
additional parameters in the accumulation of the
weekly SIRGAS normal equations (NEQ). The
proposed model relates the response of the Earth's
crust (as measured by GNSS) to the vertical load
iInferred from GRACE. Although gravity changes over
the surface are due to atmospheric, non-tidal ocean
and hydrological mass variations, in the SIRGAS
region the hydrological contribution holds the main
role of the overall contributions. Our method is based
on a numerical solution of the static equilibrium
equation for an elastic medium (i.e. the Earth's crust)
characterized by an elastic parameter. The elastic
parameter relies on the combination of Poisson’s
ratio and Young’'s modulus. The empirical
experiments combine (a) the NEQ calculated on a
weekly basis for the SIRGAS reference frame along
five years, with (b) monthly grids of equivalent water
height (EWH) derived from GRACE for the same
time span. The solution of the combined NEQ leads
to the common adjustment of seven parameters per
GNSS station; namely, three position coordinates at
a certain epoch, three constant velocity coordinates,
and one elastic parameter. The vertical positions
predicted with this method agree with the SIRGAS
weekly positions within £3 mm at the one sigma
level. Some examples are shown in Fig. 6.
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