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SUMMARY: Monitoring and understanding the upper atmosphere processes is important for orbital decay and space physics. In this study, thermospheric mass densities are estimated from both
accelerometer (ACC) measurements and precise orbit ephemeris (POE) of GRACE, for the period 2003-2015. We employ POE-based densities to fill ACC data-gaps, and investigate long-term and short-
term variations for accurate modeling. The time-series have been parameterized in function of solar flux, Local Solar Time (LST), and annual variations, with the use of the principal component analysis
(PCA). Furthermore, the residuals are investigated in the frequency domain, and in relation to space weather and geomagnetic indices. We have found periodic contributions at the frequencies of the
diurnal P and K radiational-waves, and good correlation with the Dst and k-derived geomagnetic indices, as well as the auroral electroject activity index AE and the merging electric field Em. A better
understanding of global thermospheric mass density variations is presented, which validates the suitability of our technique and modelling.
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RESIDUAL VARIATIONS
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