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Current and possible future direction of space weather and space climate research
#Kazuo Shiokawa')
(1ISEE, Nagoya Univ.

Research on space weather and space climate in Japan has developed in various areas of ground-based and satellite ob-
servations and simulations, starting with the former Radio Research Laboratory and Communications Research Laboratory
(currently the National Institute of Information and Communications Technology). In the satellite program, while the main
objectives of Akebono (1989-2015) and Geotail (1992-) were auroral acceleration mechanisms and magnetospheric tail sci-
ence issues, respectively, the main objective of the Arase satellite (2016-) was radiation belt particle acceleration mechanisms,
which led to a strong application to space weather and space climate research, such as space weather forecasts and the effects
of high-energy particles on atmospheric environments. The concept of space weather and space climate for short-term and
long-term variability has become popular since CAWSES (2003-2008, Climate and Weather of the Sun-Earth System) and
CAWSES-II (2009-2013) promoted by the Scientific Committee on Solar-Terrestrial Physics (SCOSTEP) under the Interna-
tional Science Council. This concept has led to VarSITI (2014-2018, Variability of the Sun and Its Terrestrial Impact) and
PRESTO (2020-2024, Predictability of the variable Solar-Terrestrial Coupling). The importance of space weather research is
increasing as space applications such as satellite positioning and satellite communications expand. The fall of 40 StarLink
satellites in February of this year due to a magnetic storm is still fresh in our memory. In Japan, the Ministry of Internal
Affairs and Communications (MIC) held 10 meetings this year to discuss ways to advance space weather forecasting, and
Japan issued their first official document on space weather forecasting, which has been widely reported and has attracted
public attention to space weather. In the future, the challenge will be how to connect this research on space weather and space
climate with users as a familiar disaster response issue in society. On the research side, one important issue will be to clarify
the dynamical and chemical response of the Earth’s atmosphere to the energy input from space.
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