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Summary

Modern missions such as CHAMP, GRACE and GOCE which derive the Earth’s static and
time-variable gravity field with unprecedented accuracy with monthly or even sub-monthly
resolution, are also sensitive to short-term (weekly or shorter) non-tidal mass variations due to
mass transports and mass redistribution phenomena in the atmosphere, the oceans and the
continental water storage. GRACE derived gravity solutions contain errors mostly due to
instrument noise, anisotropic spatial sampling and temporal aliasing caused by incomplete
reduction of short-term mass variations in models. Improving the quality of satellite
gravimetry observations, in term of using more sensitive sensors and increasing the spatial
isotropy, has been discussed in the context of the designed scenarios of GRACE-Follow On
(GRACE-FO) mission. Temporal aliasing is till afactor that affects the quality of the gravity
field. For GRACE data processing only the short-term variations are of importance, because
with the monthly Grace gravity field solutions it is planned to provide data for determination
of the seasona variations. Short-term mass variations cannot be measured adequately by
GRACE. Therefore they are removed from measurements beforehand using geophysical
models (de-aliasing). This paper specifically focuses on the atmosphere of Earth and its mass
variations using the ITG-3D method. In this paper, various type of data such as the
atmospheric pressure parameter, the multilevel geopotential, temperature and humidity
parameters from European Center for Medium-Range Weather Forecasts (ECMWF) have
been used to perform three-dimensional integral solution. ERA-Interim and ERAS reanalysis
are considered as the datasets. In the procedure of calculations, the shape of earth is
approximated as an ellipse. As afirst step in calculation procedure, it is necessary to remove
the effect of long-term variations. In order to eliminate this effect; the mean variations of
atmospheric mass over a specific period should be subtracted from the mass variation.
Atmospheric de-aliasing products can be illustrated as sets of spherical harmonic coefficients,
which are estimated using atmospheric mass variations. Then, the effect of atmospheric mass
changes on geoid height and vertical deformation were calculated. In the computation, the
ECMWEF data on 1 January 2015 at 00:00h were used, while the mean atmospheric mass
variations were derived from the means of the years 2015 and 2016. The results of the
comparison between two datasets demonstrated that the maximum differences in parameters
are located in Asia and Antarctic. The results indicate that the mean of difference between
atmospheric mass variations from ERA-Interim and ERA5 is 0.23 kgm™. The results show
that the difference between the coefficients is about one percent of their values. In addition,
the geoid height from ERAS changes on average of -0.16 cm whereas this parameter varies on
average -0.17 cm using ERA-Interim data due to atmospheric mass variations. The difference
of vertical deformation from two datasets is -0.002 cm on average. The atmospheric mass
variations calculated by the two data sets (ERA-Interim and ERAD) is not significantly
different. The validation results of the vertical deformation of the two data also show a high
correlation with the GPS time series.
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