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Keynote Talk

Space Weather Impacts in 2013:
Prospects and Desirable Approaches

2013\ 9FeHAAE A

[= 2 B

gt i

olo

P oo E0iE OFA

ST PIRCES

| AL Solar and Space Weather Research Group
Korea Astronomy and Space Science Institute (KASI)

| 2 44 2007~present

2007~2008
2002~present
1990~present

| AL 20F Solar Physics
Space Weather

Space Weather Prediction Center
Principal Investigator

KASI Vice President

Chair of KAS Space Weather Division
Korea Astronomy and Space Science
Institute

As we approach the peak of solar activity expected in 2013, there has been several re-

ports from international and domestic media that modern society will be drastically faced

with the space weather-driven risks such as malfunctions of communication, navigation,
and satellite operation, which underpin national infrastructure and economy. Recently
Korean government, institutes, ar_1d universities begin to aware the space weather. and
its effects on the modern society. Furthermore there has been a request of more or-

- ganized approach for improving our nations’ ability to prepare for, avoid, mitigate, and
" recover from potentially devastating impacts of space weather. With this purpose, we

would like to hold a discussion to address the prospects and desirable approaches for
Space Weather Impacts in 2013.




At the center of.the solar system is the Sun, a time-varying mégnetically active jstar: The

full extent of the Sun’s influence is not limited to the brightest most visibI% portion that‘ .
we see in the sky during the day. In fact, all of the planets 1ding Earf.h are envelopéd -

in‘a tenuous wind which is essentially the outer atmo of the Sun. Disturbances
which originate at the Sun travel thro'ugh this tenuous %{ve cha'n,ges that

- affect us here on Earth, Space Weather. As our socie ore gl'egendent on

space technology like communication satellites, GPS
more susceptible to diSrl_.lption of Fhéfl  services
tive of Heliophysics'is to.und.elrstan'
environments, and like teryestriél

forecasting of space weather. «
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Space Weather and
Human Society
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1991~2000 SERTS Principal Investigator
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Understanding Causes and
Consequences of
Space Weather in 2013
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| AL Heliophysics Division
Science Mission Directorate
NASA Headquarters

| F2 &8 2009~present  Program Scientist for ACE, IBEX, Voyager
and WIND
2003~2009 Developer of Particle Detector, RAD
2001~2003 Research Scientist at the University of Kiel

| ¥ 20f Solar Physics
Heliospheric Physics
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The upcoming solar maximum in or around 2013 with its increased solar activity and
potential impacts on Earth will provide a unique opportunity to understand the chain of
causality of space weather. NASA and agencies from partnering nations, including the
Republic of Korea, have invested and will continue to invest in assets that support this
goal. The Heliophysics System Observatory (HSO) now is an unprecedented fleet of
spacecraft that spans from the edge of near-Earth space to the far reaches of the he-
liosphere. The HSO consists of major assets such as the Solar Dynamics Observatory,
STEREO A and B and ACE. With these space assets, NASA will provide detection of major
events on the Sun and at 3 positions in interplanetary space. In 2009, a report by the
US National Research Council cited the major industrial-infrastructural concerns due to

space weather events as (1) power grid disruptions for the power industry, (2) adverse

effects on commercial spacecraft and their operations, (3) communication outages and
radiation effects on the airline industry, and (4) reduced precision of space-based posi-

tioning and navigation.
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Currently, the United Nations Basic Space Science Initiative (UNBSSI) implements In-
ternational Space Weather Initiative (ISWI) which contributes to the understanding of
the conditions on the Sun and in the solar wind; magne ere, ionosphere and ther-
mosphere that can influence the performance and relia . 2=borne and ground-

based technological systems and can endanger human life eFhealths ISWI is continuing

the deployment of low-cost, ground-based, world-wide ins At arrays for recording
phenomena related to space weather as initiated during the Inteérnational Heliophysical
Year 2007. The close to 1,000 instruments, located in 97 countries, utilized in 14 operat-
ing instrument arrays, are GPS receivers, very low frequency receivers, magnetometers,
solar spectrometers, and particle detectors. National coordinators for ISWI organizing
international outreach, education, and research programmes have been designated in
82 nations. Status and results of the instrument arrays, data recording, and data analy-
sis are being reported annually to the United Nations Committee on the Peaceful Uses
of Outer Space that mandated the organization of three workshops on ISWI in Egypt
(2010), Nigeria (2011), and Ecuador (2012).
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United Nations Activities for
Space Weather and ISWiI
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|2 4™ 1991~present  Principal Organizer of the United Nations
Basic Space Science Initiative (UNBSSI)
1988~present  Space Applications Section, Outer Space
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Space Weather Activities and
Collaborations for
the Next Solar Maximum
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| A2 NOAA Space Weather Prediction Center

| 2 8 2010~present  Co-Chair, WMO Inter-Programme

Coordination Team on Space Weather

2009~2010 Program Analyst, National Weather
Service

2009~present  Space Weather Team Leader, NWS
Science and Technology Roadmap

2007~present  Member, NASA Living With a Star
Targeted Research and Technology
Steering Committee

AL 20¢ Solar Physics
Heliospheric Physics

n (WMO), an agency of the United Nations with a membership of 189 states and

rritories. These activities aim to standardjze and enhance space weather observa-

lons and data exchange, coordinate end products and services, and foster dialogue

i(veél']' the research and operational communities. Key priorities and opportunities to
hat we are prepared to meet the upcoming need for space weather services in
solar maximum will be discussed.
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In Japan, Institute of Information and Communications Technology (NICT) has operated

the Regional Warning Center Tokyo (RWC-Tokyo) of the International Space Environment
Service (ISES)". We originally made a research for prediction of HF propagation. Based
on our expertise, this research activity has been expanded to the research on prediction
of space weather, which supports space utilization activities. We monitor near-realtime
data of the sun, solar wind, geomagnetic activity, and ionosphere for nowcast. Every
afternoon, we make forecasts of occurrence of solar flares, geomagnetic storms, and
solar energetic particles based on these near-realtime data. The results of realtime
simulations of the sun and solar wind, magnetosphere, and ionosphere and thermo-
sphere are also referred. Our recent activities are reported in this presentation.
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Space Weather Activities in
Japan for 2013 Solar Maximum
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