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Relationship between spacecraft anomalies of geostationary meteorological satellite and space

environment
#Kaori Sakaguchi?, Tsutomu Nagatsuma?
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Spacecrafts in orbit may have failures possibly due to changes of the space environment. However, because detailed
information of satellite anomalies is often not publicly available, it is hard to say that the causal relationship between
space environment and satellite anomalies is well defined. The Japanese meteorological satellites Himawari 8 and 9
have space environment data acquisition monitors (SEDA), which measure high-energy particles around the spacecraft
for the purpose of satellite housekeeping and using the data for analysis in case of failure. The Meteorological Satellite
Center of Japan Meteorological Agency routinely provides the report of observation including observation plan,
observation interruption, and so on. The list of observation interruption includes attitude control, sensor calibration,
satellite maintenance, and satellite anomaly. In Himawari-8 satellite, 10 cases of satellite anomalies that cause
observation interruption, have been reported from the start of operation in July 2015 to 2017. An analysis of the
relationship between the satellite anomaly and the space environment based on the data measured by SEDA revealed
that 6 cases correspond to the increase of high-energy electron fluxes and 1 case correspond to the increase of high-
energy proton flux. The high-energy proton flux enhancement was associated with the X-class solar flare that occurred
in September 2017. During the same period from 2015 to 2017, it has been reported that the European geostationary
meteorological satellite; Meteosat also experienced multiple satellite anomalies. In this presentation, we will report the
detailed analysis results of space environment data at the time of these spacecraft anomalies.
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