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SPACE WEATHER FORECAST PROGRAM —INTERIM REPORT—

PREFACE

By
Eiich1 SAGAWA

The aim of the Space Weather Forecast Program is to develop a system that predicts the
weather in the space environment near the earth, an environment that is influenced by the activi-
ties of the sun. When space weather forecasting becomes a reality, problems in the space envi-
ronment will become much more manageable, both on the ground and in space. Problems
include malfunctions of satellites due to high-energy particles, radiation hazard posed to astro-
nauts, and large induced currents on the ground power grids. To develop space weather fore-
casting, applied research on forecasting must be integrated with advances in solar and solar-
terrestrial research.

Qur “Space Weather Forecast Program" started in 1988 was the first to use the word “Space
Weather Forecast” for the space environment prediction. In 1995, NSF and several U. S. govern-
ment organizations launched the "National Space Weather Program” and started to fund re-
search on practical forecasts. Also in 1996, IUWDS (International Ursigram and World Day
Service), an international organization (in which the CRL is an active member) devoted to
space environment prediction, changed its name to ISES (International Space Environment
Service), which suggests its intention to make space weather a major issue for the organization.

When our project began in 1989, a special issue of the Review of Communications Research
Laboratory was devoted to the project. The title was “Toward development of space environ-
ment prediction models for the space weather forecast program,” and many authors outside
CRL contributed to the issue. CRL had been very successful in the fields of short-wave propaga-
tion and ionosphere research and associated alert service. The project proposed new research
activities at CRL, covering a wide area between the sun and the earth’s magnetosphere; the
project’'s ultimate aim was to predict the weather in the near-earth space environment.

The purpose of this second special issue 1s to show our readers the results and the current ac-
tivities of the project. The “Space Weather Forecast Program" 1s concerned with applied re-
search needed to develop a practical system for prediction that unifies the basic research in the
solar physics and space science. However, applied research relies on advances in basic
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research. This 1s true for this project. We have thus organized a new research group to do the
necessary basic research at CRL. Building a complex system requires the efforts of many in
various areas. We hope that our readers, by reading this issue, will appreciate these efforts.
The Space Environment Service, which we are currently operating as one of ISES’'s RWCs, is the
core of our project and an outline of services is presented in this issue. The results of our
"Space Weather Forecast Program” are being incorporated into this service, and ultimately we
will call this service "Space Weather Forecast.” We are glad to have an article contributed by
Dr.Goka and Mr.Matsumoto of NASDA entitled “High energy particle environment,” which
covers an important topic of space weather.

We are planning to start experimental operation of space weather forecast center during the
coming solar maximum period (circa 2000). Toward this end, many kinds of research are in
progress, e.g., solar flare prediction based on the precise determination of the sun’s magnetic
field, new magnetosphere activity prediction based on the real-time solar wind data to be ob-
served by the ACE satellite, and expansion of the space environment database. We are also try-
ing to use the results of this research to improve our daily forecast of the space environment.

These days people are becoming increasingly familiar with outer space, thanks to the excite-
ment brought by the space shuttle and space station programs, as well as to the intriguing re-
sults returned by scientific space exploration programs and to the benefits from commercial
satellites for communications and broadcasting. This will continue into the next century.
Although the main goal of our Space Weather Forecast Program is to develop a system that
can make our space activities safer and more secure, we hope that our program will help pro-
mote the 1dea that the area between the sun and the earth’'s magnetosphere is an important part
of the earth's environment. In consequence, when a large event happens in the space environ-
ment, people will have a similar feeling which they have now for environmental issues such as
tropical rain forest and ozone hole.
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