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This study explores the potential of using the open orbital information of satellites to estimate the neutral atmospheric
density in the thermosphere. We used the public Two-Line Element (TLE) data from the Starlink constellations. The analysis
period was from September 19 to November 6, 2024. Based on the method of Picone et al. (2005), thermospheric density
was derived from the time derivative of the satellites’ mean motion. As the first attempt, we limit ourselves to not assessing
the absolute value, but a relative variation to the NRLMSIS 2.1 model. The estimated results followed well in altitudes and
in time with the model values below 400 km, although occasional deviations of a factor of 2 — 3 were found at higher
altitudes. Three notable density increases were observed on October 8, 11, and 18 — 20, 2024. The first two events correlated
with geomagnetic storms, lasting approximately one day over a broad altitude range. The third event, however, had a weak
correlation with geomagnetic storm activity, persisted for several days, and appeared mainly at altitudes above 400 km. Our
findings confirm that contemporary TLE data are a valuable resource for monitoring the thermospheric density dynamics. In
the presentation, we try to include the advances in our analysis up to the symposium.
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