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The Relationship between Satellite Orbit and Space Weather Phenomenon, and
and the Possibility of Orbit Prediction considering Space Weather
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ABSTRACT

The TLE(Two Line Element) is used to analyze the relationship between the altitude decreasing rate of orbit of a
space object and the solar radio wave F10.7 over a period of about 50 years, and we found a very high correlation
between them. The correlation can be approximated by a power distribution (y = b-x% ) or an exponential
distribution (y = b - exp(ax)). Using this approximation, we estimated the rate of altitude descent, compared it with
the actual altitude change, and confirmed that the two altitude decreasing rates of orbit show similar trends.
We observed the space object and compared the predicted trajectory with the actual trajectory. The possibility of orbit
prediction considering space weather phenomena was discussed through statistical analysis.
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FHVIBOEITEIZ OV TIE JAXA OfFE TIIM B ICHEF R Z2TWE0E Tl L T D28, REROM
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Space-Track.org X°, =D I 7 —H% A hTH 5 CelesTrack 72 E CTAFHHETH 5, (KfLE CTIXFAE 1km &
NEL L., E7fiR e EEH R ORMERITEIHEN G, FHEHEINDLEERZ 0, FTHBDIKRE L
THE ESEIHITEX 2 10cm PLEOWIRIZOWT 5 T{EFEZS TLE & LT, BIFERGEKINL TN D,
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JRIR & B 2 BV D KIGERIMRREE & HIRVERI A 5, £ LT 60 L. RICiEY | Bl Skl Tr—4
23 OMNI2 TR (https://omniweb.gsfc.nasa.goviow.html) LT\ 5 720, A RIOFNTIZAHEH L=,
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