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Description

Extreme Events in Geospace: Origins, Predictability, and Consequences helps deepen
the understanding, description, and forecasting of the complex and inter-related
phenomena of extreme space weather events. Composed of chapters written by
representatives from many different institutions and fields of space research, the book
offers discussions ranging from definitions and historical knowledge to operational
issues and methods of analysis.

Given that extremes in ionizing radiation, ionospheric irregularities, and
geomagnetically induced currents may have the potential to disrupt our technologies
or pose danger to human health, it is increasingly important to synthesize the
information available on not only those consequences but also the origins and
predictability of such events. Extreme Events in Geospace: Origins, Predictability, and
Consequences is a valuable source for providing the latest research for geophysicists



and space weather scientists, as well as industries impacted by space weather events,
including GNSS satellites and radio communication, power grids, aviation, and human
spaceflight.

The list of first/second authors includes M. Hapgood, N. Gopalswamy, K.D. Leka, G.
Barnes, Yu. Yermolaev, P. Riley, S. Sharma, G. Lakhina, B. Tsurutani, C. Ngwira, A.
Pulkkinen, J. Love, P. Bedrosian, N. Buzulukova, M. Sitnov, W. Denig, M. Panasyuk, R.
Hajra, D. Ferguson, S. Lai, L. Narici, K. Tobiska, G. Gapirov, A. Mannucci, T. Fuller-
Rowell, X. Yue, G. Crowley, R. Redmon, V. Airapetian, D. Boteler, M. MacAlester, S.
Worman, D. Neudegg, and M. Ishii.

Key Features

« Helps to define extremes in space weather and describes existing methods of
analysis

« Discusses current scientific understanding of these events and outlines future
challenges

» Considers the ways in which space weather may affect daily life

 Demonstrates deep connections between astrophysics, heliophysics, and space
weather applications, including a discussion of extreme space weather events
from the past

« Examines national and space policy issues concerning space weather in
Australia, Canada, Japan, the United Kingdom, and the United States

Readership

Geophysicists and space weather scientists; Industries and agencies dealing with
telecommunication, satellite communication, human spaceflight, prevention of
electrical outages, and operational aspects of extreme events
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Features

« A completely up-to-date review of the highly topical area of space weather

« Edited by a leading expert in the field, who has assembled internationally recognized
experts to contribute

» Covers both physical principles and practical applications
Summary

Space weather is one of the most significant natural hazards to human life and health.
Conditions of the sun and in the solar wind, magnetosphere, ionosphere, and thermosphere
can influence the performance and reliability of space-borne and ground-based technological
systems. If conditions in the space environment are adverse, they can cause disruption of
satellite operations, communications, navigation, and electric power distribution grids,
leading to a variety of socioeconomic losses.

This book provides an overview of our current knowledge and theoretical understanding of
space weather formation and covers all major topics of this phenomena, from the sun to the
Earth’s ionosphere and thermosphere, thus providing a fully updated review of this rapidly
advancing field. The book brings together an outstanding team of internationally recognised
contributors to cover topics such as solar wind, the earth's magnetic field, radiation belts, the
aurora, spacecraft charging, orbital drag and GPS.

TABLA OF CONTENTS

Space Weather Drivers. Sun. Solar Wind. Earth’s Magnetic Field. Solar Wind Magnetosphere
Interaction. The Magnetosheath and its Boundaries. Magnetic Reconnection. Magnetospheric
Electric Fields and Current Systems. Geomagnetic Tail-lnner Magnetosphere Coupling. Ring
Current. Radiation Belts. Plasmasphere. Polar Wind. "Imaging" the Aurora: Understanding
Space Weather in the Upper Atmosphere. lonospheric Electrodynamics. Simulating Space
Weather. Space Weather and the Extra-Terrestrial Planets. Space Weather Applications.
Spacecraft Charging. Orbital Drag. Space Weather Effects on Communication and Navigation.
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