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Effect of Space Weather: Space environment affects human and human-made systems.

» Surface and interior charging, solar cell damage

* Failure of satellites

* Radiation hazard of manned space mission

X-ray, UV-radiation, high-energy particles,

magnetic clouds form the Sun
* Radiation hazard of aircrew

« HF radio communications

* Navigation system using satellites

¥

* Drag for low-orbit satellites

» Change of orbit of space debris

e HF radio communication
k * Navigation system using satellites

* Power grid disruption

» Electric power blackout
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1. International Space Environment Service (ISES)
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International Space Environment Service (ISES)
Oldest international organization of space weather

Information of Special World Interval (SWI) was exchanged for
coordinated observations of the Sun and geophysical environment
during International Geophysical Year (IGY, 1957-1958).

. Forecasts of geomagnetic storm within 24 hours were issued from
URSI Central Committee of World Warning Agency (WWA), Boulder, CO. USA.

URSIgram

International World Days Service

The URSI Central Committee of USRIgrams initiated for
rapid international data exchange services in 1928, The International World Days Service initiated in 1959 as part of
(HF radio communication) International Geophysical Year (IGY).

4

International URSIgram and World Days Service
(IUWDS)

1996 1

International Space Environment Service
(ISES)

1962

Information of URSIgram was broadcasted
from the Eiffel Tower in 1928.
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International Space Environment Service (ISES)

Mission
The mission of the ISES is to encourage and facilitate near-real-time international monitoring
and prediction of the space environment by: the rapid exchange of space environment
information; the standardization of the methodology for space environment observations and
data reduction; the uniform publication of observations and statistics; and the application of

standardized space environment products and services to assist users reduce the impact of
space weather on activities of human interest.

International Council for Science (ICSU)

e World Data Centre (WDC)

- WDC for Solar Terrestrial Physics (NOAA/NGDC)
- WDC for Solar-Terrestrial Science (IPS)

World Data System

since 2008 (WDS)

» Federation of Astronomical and
Geophysical Data Analysis Services (FAGS)

- International Space Environment Service (ISES)

- Solar Influences Data Analysis Center (SIDC)

- International Service of Geomagnetic Indices (ISGI)

- International GNSS Service (IGS) NICT hosts the International Program Office (IPO)

i of the WDS now.
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Fourteen Forecast centers of International Space Environment Service (ISES)

Space Research Center

(Warsaw, Poland)

Hydro-meteorological Service .
# Natural Resource Canada

(Moscow Russia)
a (Ottawa, Canada)

Lund Space Weather Center
(Lund , Sweden)

Royal Observatory of Belgium

(Brussels, Belgium)

Institute of Atmospheric Physics : NAOC and CSSAR, CAS
(Ple, Czech) b 5 \ (Beulng Chlna)

National Phy3|cal Laboratory
' (New Deli, Indla)

INPE (Sao Jose dos Campos, Brazil)

Hermanus Geomagnetic Observatory T ' :
IPS Radio and Space Services

(Herumanus, South Africa)

(Sydney, Australia)

R —— A
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NICT space weather forecast center of ISES

We have forecaster meeting every afternoon and make forecasts.




2. World Meteorological Organization (WMQO)
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WMO/Inter-Programme Coordination Team on Space Weather
(ICTSW since May, 2010)

Co-chair: Dr. Xiaoxin Zhang (CMA) and Dr. Terry Onsager (NOAA/SWPC)
CMA: Chinese Meteorological Administration
[ current member (18 countries and 7 international organizations) ]

Australia, Belgium, Brazil, Canada, China, Colombia, Ethiopia, Finland, France, Germany,
Japan, Korea, Pakistan, Russia, South Africa, UK, USA

ESA, ISES, ITU, ICAO, UN/Office of Outer Space Affairs, WMO, EC

Purposes of ICTSW

1. Standardization and enhancement of space weather data exchange and delivery
through the WMO Information System (WIS)

2. Harmonized definition of end products and services, including e.g. quality
assurance guidelines and emergency warning procedures, in interaction with
aviation and other major application sectors

3. Integration of space weather observations, through review of space-based and
surface-based observations requirements, harmonization of sensor specifications,
monitoring plans for space weather observation

4. Encouraging the dialogue between the research and operational space weather
communities

NCI§7?
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NICY

WMO space weather portal

http://www.wmo.int/pages/prog/sat/spaceweather-productportal_en.php

Space Programme | WMO - Windows Internet Explorer
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3. International Civil Aviation Organization (ICAQO)
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ICAO/International Airways Volcanic Watch Operations Group
(IAVWOPSG)

http://www.icao.int/safety/meteorology/iavwopsg/Pages/default.aspx

The first draft was released on 15 February, 2011.
Draft Version 2.0 was released on 29 September, 2012.

“CONCEPT OF OPERATIONS (CONOPS) FOR INTERNATIONAL SPACE WEATHER
INFORMATION IN SUPPORT OF INTERNATIONAL AIR NAVIGATION”

[ International Airways Volcano Watch Operations Group {IAVWOPSG) - Windows Internet Explorer (O]

m - |@- hittpes e jcao int/zafety/meteoro ,Oj 30| % wir International Airmays Volea.. X | 1o * {§}
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INTERNATIONAL CIVIL AVIATION ORGANIZATION Search thiz it Ea
Y

A United Nations Specialized Agency

n About ICAD | Strategic Objectives * | Meetings & Events | Publications | Gnline Store | Employment

IAVWOPSE ICAD > Safety > Meteorology > [AVWOPSG

IAVWODSG Home  International Airways Volcano Watch Operations Group (IAVWOPSG)

Welcome to the

International Airways Volcano Watch Operations Group (IAVWOPSG)
website

Comments concerning the contents of this site chould be addressed to the operations group
Handbock on the IAV W (D
9766)

secretary Mr. Raul Romero
Pursuant to MET Divisienal Meeting (2002) Recommendation 1,/22, this Operations Group replaces

the Valcanic Ash Warnings Study Group (VAWSG)

B For additionsl information, please contacts Michael Stills, United Airlines, “Polar Operations
e e e ftmesgrers L R and Space Weather,” presentation to the space
echnica icer, Metearology - .
«w o weather enterprise forum, (June 21, 2011)
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lonospheric Studies Task Force (ISTF) of ICAO Asia and Pacific Office
http://www.bangkok.icao.int/cns/meeting.do

/£ Internation Givil Aviation Oreanization Acia and Pacific(APAG) Office — Windows Internet Explorer

@’\ 5 I"? hitp:/ /s bangkok joao.nt /cns/me /Dj 1% A | e Internation Givil Aviation Or.. %
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International Civil Aviation Organization =" %,
CAQ « Conts

- SesrchAPAC  + Search all ICAC act Headquarisrs and Regionsl Cffices

Chair of lonospheric Studies Task Force
Dr. Susumu Saito, Electronic Navigation Research Institute
(ENRI)

AND WORK SHOPS - 2012

The task force will develop strategies for collecting, analyzing
and sharing ionospheric data and will discuss other issues
related to the ionospheric studies as a step towards the
Implementation of GNSS applications including GBAS and

Archives (Meetings , Seminars and Workshops)

SBAS. s
First Meeting of lonospheric Studies Task Force (ISTF/1)
February 27-29, 2012 in Tokyo R
Second Meeting of lonospheric Studies Task Force (ISTF/2) raa
October 15-17, 2012 in Bangkok
Basu et al., Radio Science, Vol.23, 1988
Nclc T; 14



4. UN/Committee on the Peaceful Uses of Outer Space
(COPUOQYS)

NCI§7?
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UN/Committee on the Peaceful Uses of Outer Space (COPUQS)

ISWI (International Space Weather Initiative) WG (2009-2012)
( http://www.stil.bas.bg/ISWI/index_letter.html )

ISWI flows up IHY (International Heliophysical Year), which is a program of 50 anniversary of IGY

£2 the International Space Weather Initiative {Secretariat) - Windows Internet Explorer [B[=] 3
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+ Instrumentation and data analysis

International Space Weather Initiative

ISWI

About | O

ion | Projects | Meetings | ications | News&Blogs | HOME |

Good Evening. Welcome to:

ISWI is a program of international cooperation to advance the space westher science by

studen
weather,

modeling, education, training, and public outreach.

o instrumant analysis and i of space weather dama from the
seslovad insruments i conjuncion ith space date, and communicate the resuhs to the public and
WI is a follow-up activity to the successful IHY 2007, but focus pa

The gaal o the ISWI s to cavaloa che ssisnifz insigh: nacessary 12 understand tha ssanca, and
to reconsiruct and forecast near-Earth space yeather. This includes. nstrumertaton, data

analysis,

R = Expand existing instrument arrays
n— = Deploy of new arrays
B = Expand data analysis effort for ISWI

for physical modeling of the Sun-Earth
System
= Input instrument array data into
physical models of heliospheric
processes
= Provide data products in a form
useful for modelling

= Encourage and support space
science courses and curricula in

data and other relevant data bases
* Coordinate data products to provide input

= Enable Space Weather forecasting
* Promote Education, Training and Outreach

um;I' Universities that provide instrument
B _l_l support
= Develop public outreach materials
unique to the ISWI, and coordinate the distribution

§
:
£
:
§
:

© ISWI 2012 all rights reserved
Last modified 06/05/2010 20:05:40

Low impact Public Data
Repository

Test
Prodictive
Models

Test Products
& Forecasts
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UN/Committee on the Peaceful Uses of Outer Space (COPOUS)

ISWI (International Space Weather Initiative) WG (2009-2012)

The 1st UN/ESA/NASA/JAXA workshop on ISWI, 16-20 October, 2010, Luxor, Egypt
The 2nd UN/Nigeria workshop on ISWI, 17-21 October, 2011, Abuja, Nigeria
The 3rd workshop on the ISWI, 8-12 October, 2012, Quito, Republic of Ecuador

UN International Space Weather Science and Education Center started this April in Kyushu University (Prof. Kiyofumi Yumoto).

Instrument Projects

» 14 distributed instrument teams

* Approximately 1000 participating locations
* More than 100 countries participation

T iswi current projects are 17

» GPSreceivers
» Scintillation observations
» Optical observations of upper-
atmosphere
* Magnetometers
* VLF observations
» Solar radio observations
e v v i ! » Solar optical observations
T T oy ; « Muon detectors
O Ml 431 o st

R ; el : « Particle detectors

SAUNET (1)
£ SCMDR (14
SEVAN [T

AMRFR (51
— hﬁm 24)
== W CALLIETO (I e
o ) CHIAM (33
ShawmEd T
R U P

&I (LK)
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http://www.stil.bas.bg/ISWI/Projects/Instrument_map.html
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UN/Committee on the Peaceful Uses of Outer Space (COPOUS)

Long-Term Sustainability WG (2010-2014)
Chair: Peter Martinez (South Africa)

NCI§7?

Expert Group A: Sustainable space utilization supporting sustainable development on Earth

Expert Group B: Space debris, space operations and tools to support collaborative space
situation awareness

Expert Group C : Space weather

Expert Group D: Regulatory regimes and guidance for actors in the space arena

Expert Group C: Space weather

Chair: Prof. Takahiro Obara (Tohoku University)

1. Collection, sharing and dissemination of data, models, and forecasts

2. Capabilities to provide a comprehensive and sustainable network of key data in
order to observe and measure space weather phenomena adequately in real
or near-real time

3. Open sharing of established practices and guidelines to mitigate the impact of
space weather phenomena on operational space systems

4. Coordination among states on ground-based and space-based space weather
observations in order to safeguard space activities

18



5. Asia-Oceania Space Weather Alliance
(AOSWA)

Ngg/r)
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Regional Space Weather Workshop

Space Weather Workshop @ USA since 1996

Space Weather Pres n Genter — Internet Explori

@"-\ ® |\& hitp/ e O 'I |54 | % & Space Weather Prediction G xl

European Space Weather Week since 2004

6 esww9 - Home - Windows Internet Explorer
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NOAA | Space Weather Prediction Center

Space Weather
Workshop
The Meeting of Scienc

L :
. Research, Applications,
Operations, and Usars

April 24-27, 2012 » Boulder, Colorado

Register here for the 2012 SDace Weather WOrkshon

BAbout Space Weather Workshop

2012 Conferance Schedule

Click here to Register

2012 Space Weather Week Documentation - Ahard copy of the schedule and the poster layout will be provided.

. 2012 Space Weather Workshop Agenda and Mbstract Booklet
. 2012 Spacs Weather Workshop Participant List

. 2012 Postar Postracts

. 2012 Paster Layout

Previous Space Weather Week/Workshop Conferences

About Space Weather Workshop

gece Weather odshcp Is n annual conference et ongs ndusty, ecedemle. end qovemment agencles togetner In & lvely dlelcg ekcutsgece yestner. What Gegen In SS5€ s @ Conference for the
SFace weather uger comrunlly, 2race Westar ohmhap fas sucled Ini the hatice's |sding confenence on 8l ssuss reiating bt Srace nestnar

The confemnce sddresses the mrarcly dlvem e Impacts of space westher on today's tchnclegy The peogram highighis space westier Impacts In savers) sress Including communicatins,
newgelions, spececrat cperntions, aalizn, end clechic pawer. The presentztions £nd discusslons ot the Spece Westher Yisdshop olsc focus an [dentiting the highest ey neads for cperetionsl
Senicas Mat can Quide UL esearch and IJentRANG New gR+lue Capecilies Mat can oe r2nsiticned ING: Cpemiicns. The Confemnce fostars COMMLNICANCN MG S earchers, space estner
Senice cridars. and users of scace weater sence:

AO S WA Asia-Oceania regional space weather workshop since 2012

PROGRAM
SPECIAL EVENTS
REGISTRATION
ABSTRACTS
DEADLINES

COMMITTEES

LOCAL INFORMATION
SOCIAL PROGRAM

BATTLE of the SOLAR
TITANS

WW

We are pleased to announce that the
Ninth European Space Weather Week
will take place at the Académie Royale
de Belgigue. Brussels. Belgium
between 5 and 9 November 2012,

This meeting is being jointly organised
by the Belgian Solar-Terrestrial Center
of Excellence (STCE), the COST
ES0803 communities, ESA and the
Space Weather Working Team. The
local organisation is done by the
STCE. This event will build on the
advances made during previous
European Space Weather Weeks and
preceding ESA Space Weather
Applications Workshops

Now in its Sth year, the ESWW has
grown inte the main annual event in the
European Space Weather calendar
This year's event will highlight key
innovations in space weather research
applications and senices. The meeting
will also focus on current challenges
and actions necessary in moving
towards a sustainable Space Weather
Infrastructure able ta meet the
requirements of a diverse end-user
community_The final ssssion of the,

Ninth European Space
Weather Week

November 5 -9, 2012, Brussels, Belgium

9th
European
Space Weather Week

el
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Fourteen Forecast centers of International Space Environment Service (ISES)

Space Research Center

(Warsaw, Poland)

Hydro-meteorological Service .
ﬁ Natural Resource Canada

Lund Space Weather Center
(Lund, Sweden)

(Moscow, Russia)

(Ottawa, Canada)

RRA (Jeju, Korea)

Royal Observatory of Belgium

(Brussels, Belgium)

Institute of Atmospheric Physics

(Plague, Czech)

Hermanus Geomagnetic Observatory IPS Radio and Space Services

(Herumanus, South Africa) (Sydney, Australia)

—— ———

Indonesia: Space Weather Program is in progress at LAPAN.
Thailand: Princess Sirindhorn Neutron Monitor is providing data of energetic particles with
the highest cut-off energy
N:ICT GPS and lonospheric Data Center is planed in KMITL., Thailand. 21



Operational Forecast and Data Preservation

Qﬂcal Usy

Workshop/Collaboration/

Data Exchange

Research \

AOSWA

Asia-Oceania Space Weather Alliance

Four functions

International
Activities

Information Exchange
(Web site/News Letter)

Education/

Capacity :
Qu iding |

Space Weather School/

Text book & Contents

Current associate member is 18 institutes in 12 countries.
Australia, China, India, Indonesia, Japan, Korea, Malaysia, Pakistan, Philippines, Russia,

Thailand, Vietham

NCI§7?
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The 1st AOSWA Workshop
(22-24 February 2012, Imperial Mae Ping Hotel, Chiang Mai, Thailand)
1st Asia-Oceania Regional Space Weather Workshop

Approximately 80 peoples from 30 institutes in 10 countries including the ICAO Asia and Pacific
Office in Bangkok, Thailand

The 1 ADSWA W
“eb. 2012, Imperial Mag p

-

L]

Asia-Oceania Space Weather Alliance

Next workshop is in China hosted by NAOC, CSSAR, and CMA

NCI§7?
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NCIET

AOSWA Web site
http://aoswa.nict.go.jp

2 AOSWA | Top — Windows Internet Explorer =]
6';; = I@ bittpe/ Y anzmanict gojps pj |§| |‘_-9| |£| 2 AOSWA | Tap x | | N * {E:'}
TrAF) AREE) FTOM BRIELADE =T AJLTHHD

e e ———— e

- a4 S
‘_:_.,..--"\- =
- - - - SR
Asia-Oceania Space Weather Alliance - e - =
Preparatory Committee g -

Top | News | Introduction | Workshop |AOGS | Associates | Event | Application | Education |Contactl Link |

IHent
nformation
' i Welcome to AOSWA
201210 Welcome to the Asia-Oceania Space Weather Alliance (AOSWA) Web site.
Sun Mon Tue Wed Thu Fri Sat For the development of research and practical operation of space weather, regional
1 2 3 4 5 6 collaborations are inevitable. As have been conducted in the United States and Europe, space
7 8 9 10 11 12 13 weather alliance is expected for a long time. Here we kicked off the regional alliance for space
14 15 16 17 18 19 20 weather among Asian and Oceania countries. |

The main objective of the AOSWA is to make a regional linkage of infoermation of space
weather for operations and researches. On this web site, event and project information are opened
for every country and organization in this region (and other regions) conceming with space weather.

You are welcomed to make contact with us for mere information.

21 22 23 24 25 26 27
28 29 30 3

2012M1

Sun Mon Tue Wed Thu Fri Sat

:2 What's New

1 2 3
Sl M I N I A 2012-09-26 Added Institute of Cosmophysical Research and Radio Wave Propagation =
M 12 13 14 15 16 17 of the Far-Eastern Branch of Russian Academy of Science (IKIR FEB
18 19 20 21 22 23 24 RAS) on Associates page. New
26 26 27 28 29 30 2012-09-21 Posted AOGS2012 ST-26 Presentation files. New
2012-07-25 Report of AOSWA local meeting on 17th July, 2012
2012-07-19 Report of the First AOSWA Workshop (Article from the NICT News)
Associates of AOSWA 2012-07-05  We welcome new AOSWA mailing list members, Dr. Musa and Mr. Leong

from Universiti Teknologi Malaysia. I_lﬂ
>
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Summary

« There are many international activities on space weather.
e.g. ISES, WMO, ICAO, UN/COPQOUS, AOSWA, ITU, .....

« Collaboration and harmonization are necessary among
International activities.

* Asia-Oceania region becomes a big player of space
weather now.

Ngg/r)
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Thank you !!

26

“Weekly Space Weather News” delivered by YouTube NICT channel
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