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Relatlon of Needs Seeds In SWx
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Status and problem

» Present Status

- Lack of scientific understandings for SWx
« Occurrence of flare mechanism, variation of radiation belt etc

- Present SWx forecast is mainly based on statistic
method
- Scale of solar flare (A/B/C/M/X) => scale of geomagnetic
disturbance (1/2/3/4)

- Issues to be solved

- Difficulty to predict significant event we have never
experienced

- Difficulty to connect between SWx various phenomena
and social effects



Structure of the project

- There are four working International Socio-Economic
groups in PSTEP Partners Activities

- AO1: space weather
forecast group

- AO2: Solar storm

Solar Storm g8 Geomagnetism
group Group | Group
- A03: Geomagnetism AD1:
group Space Weather

Forecast Group

- AO4: Solar cycle and

. A04:
climate group Solar Cycle and Climate Group




PSTEP-AOL: next generation space weather forecast

Issues to be solved
« The effect of SWx to high concentrated ICT society is unknown

e Itis necessary to establish an integrated space weather system in the society against
significant space weather event in the next solar cycle.

* Most of potential users do not know the importance of SWx.: necessary to
communicate to them

actions

- Build a system to provide a useful information for users
- Identified simulation model among sun/solar wind/magnetosphere/ionosphere
- Establish Japanese original hazardous map to make sure the next solar cycle
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Sub Group in A01
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Sample of radio propagation
simulator

Goog[e earth
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Purpose of establishing the
radio propagation simulator

- Initial purpose
- Is to estimate the disabled area of HF, VHF and satellite

positioning. We discuss the interface of the product with
users of GNSS

- Final goal

- Is to build the forecast system of radio propagation
disturbance with ionospheric perturbation using the
results of AO2~04 groups
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Constructing a system for alerting
satellite anomaly considering with
the spec of each satellite
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Purpose of Estimation system
of human exposure

- Initial purpose
- Is to establish the system for providing the present radiation level in

the airplane when the large proton event is occurred to happen to
the GLE events.

- Final goal

- Is to develop the system to provide the forecast of temporal
variation of human radiation in the airplane with several hours from
the event occurred.

- And to develop the system to estimate the nowcast and forecast of
human radiation in ISS



Requirements from the estimation
system of human exposure

- Radiation on the airplane

SEP flux at 86km of height (larger than ~100MeV as a
function of lat. lon. and energy)

- Radiation on the ISS

SEP flux along the ISS orbit (larger than ~30MeV as a
function of energy)

As soon as possible from the occurrence of events



Power line hazardous system

- We will make necesarry arrangements with users e.g.,
TEPCO coordinating with AO3 group.

- And we will provide hazardous map in case of extreme
events and prepare manual.

- Requirements: we need to grasp the threshold of extreme
event in which the social effect becomes critical.



Building Integrated model from the sun to
the Earth

- Another mission of
AO01: communicate /
cooperate among the
scientists in different
flelds in STP.

- Connecting models /
codes in three fields;
solar wind,
magnetosphere and
lonosphere
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Roadmap to develop the application
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Learning Hazardous maps in foreign

countries/industries
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Extreme space weather:
impacts on engineered
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RISK Its impact on Earth and
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Economic loss in case of Carrington event

ScienceDaily

Fierce 2012 magnetic storm just missed us: Earth dodged huge US Canada 128 808 163 866

magnetic bullet from the sun
Date: March 18, 2014

Source: University of California - Berkeley ScandinaVia’ 28 y 903 37 y 210
Earth dodged a huge i U K

Central 73,934 95,185
Europe

Total 102,837 132,395
Europe

magnetic bullet from
the sun on July 23,
2012.

According to University
of California, Berkeley,
and Chinese
researchers, a rapid
succession of coronal
mass ejections - the
most intense eruptions
on the sun -- senta
pulse of magnetized
plasma barreling into
space and through
Earth's orbit. Had the
eruption come nine
days earlier, it would
have hit Earth,
potentially wreaking This image captured on July 23, 2012, at 12:24 a.m. EDT, shows a coronal mass J ap an 4 1 74 6 5 3 745
havoc with the ejection that left the sun at the unusually fast speeds of over 1,800 miles per ) ]

electrical grid, second.
disabling satellites and

it et Australia 7,617 9,806

electronic lives.

Carrington levcel flares occurs on July Ref.:economic loss in East Japan
23 but not hit the Earth Earthquake: 100,000-250,000 (mil.
Dollers)

Reference: SWISS Re, Space Weather Workshop
2014, April 8-11, 2014, Boulder US.



Lloyd’s said “the most dangerous city against the Solar
storm is Tokyo”
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Establishing SWx user committee

» NICT has been
communicating with
the SWx users in the
framework of SWx
users forum more
than 10 years.

- We will establish
SWx user cummittee
under the framework
of PSTEP for
detailed
commuication with
users requirements

- The kickoff meeting
was held on Feb.5.




w= O
”C’§T7 Workshop on Space Weather Forecast
Method at NICT (Dec. 10, 2015)

A

NICT presented the method of SWx forecast in detail
and discuss where we can improve with cutting—edge
results getting on PSTEP.

In addition, we introduced validation methods which are
discussed in international framework.
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The largest SWx event on record

Carrington Event (Sep. 1-2, 1859)
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ScienceDaily

Your source for the latest research news

Fierce 2012 magnetic storm just missed us: Earth dodged huge
magnetic bullet from the sun

Date: March 18, 2014

Source: University of California - Berkeley

Earth dodaed a huge
magnetic bullet from
the sun on July 23,
2012.

According to University
of California, Berkeley,
and Chinese
researchers, a rapid
succession of coranal
mass ejections - the
most intense eruplions
on the sun -- sent a
pulse of magnetized
plasma barreling into
space and through
Earth's orbit. Had the
eruption come nine
days earlier, it would
hawve hit Earth,
potentially wreaking
havoc with the
electrical grid,
disabling satellites and
GPS, and disrupling
our increasingly
electronic lives.

This image captured on July 23, 2012, at 12:24 a.m. EDT, shows a coronal mass
ejection that left the sun at the unusually fast speeds of over 1,800 miles per
second.

Credit: NASA/STEREQ




HLIRFEXT V)R DIRENE-T=6 7 &
BHHEELXDETE

R . B W . . > 7
L EEZE A HhERL AL (D2

XKE., h 7 128,808 163,866 _
?;EE =HE5([—4 >
hUUFE 28903 3rz0  =IEAEEICEATL

7. &E AR
B T3S 9515 gy gy
FR N 2 4K 102837 132395  x: 100,000-250,000
A4 41,746 53,745 (BHAFJIL)
e 7,617 9,806

Unit; BAKRIL

Reference: SWISS Re, Space Weather
Workshop 2014, April 8-11, 2014,
Boulder US.



e
KEIX

FHERIZHELRE R LN | KE I E R G
(US Strategic National Risk Assessment)O) DEL T
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Threat/ Threat/Hazard National-level Event Description i~ ‘af )
Hazard Type . )
Group =\¥ o~
Animal Disease An unintentional introduction of the foot-and-mouth dis. 04 $
Qutbreak virus into the domestic livestock population in a U.S. state 52 AND SE©
Earthquake An earthquake occurs within the U.S. resulting 1n direct
economic losses greater than $100 Million
Flood A flood occurs within the U.S. resulting in direct economic
losses greater than $100 Million
Human Pandemic A severe outbreak of pandenuc influenza with a 25% gross
Qutbreak climcal attack rate spreads across the U.S. populace
Hurricane A tropical storm or hurnicane impacts the U.S. resulting in
Natural direct economuic losses of greater than $100 Million
Space Weather The sun emuts bursts of electromagnetic radiation and energetic

parhcles causing utility outages and damage to mfrastructure
Zetsurmanrwitr T wave of approxmratety-So-feet mmpactstire
Pacific Coast of the U.S.

Volcanic Eruption A volcano 1n the Pacific Northwest erupts impacting the
surrounding areas with lava flows and ash and areas east with
smoke and ash

Wildfire A wildfire occurs within the U S. resulting in direct economic
losses greater than $100 Million




US National Space Weather Strategy

Nov 2014 — Space Weather Operations,
Research, and Mitigation (SWORM) Task

—orce Is established

Tasked to develop:

 National Space Weather
Strategy*

« Space Weather Action
Plan

PRODUCT OF ThE
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B ISWI (International Space Weather Initiative)
T — WG 2009~2011
FHEMIAZES . —
(UN/COPUOS) | Long-Term Sustainability WG
2011~2014
V Regular session 2015~

IAVSWOPSG (International Airways

L oo Volcano Watch Operations Group) 2009~
| = R TRl 22 A WG-MISD (Meteorological

(ICAO) | Information and Service Development)
D L 2015~
ﬁﬁﬁ%*&*ﬁ | ICTSW (International Coordinate Team

1 (WMO) ’ - i for Space Weather) 2009~

EfElF=E -7 ” Space Weather Workshop
(Icsu) ERFEEEY—ER (NOAA)
(ISES) European Space Weather
<= ICSU Week
Asia-Oceania Space Weather
Alliance (NICT) 2010~
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ICAO/WG-MISD
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Polarroutes begin and
end in the Russian flight
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Folar 1{B458)

Polar 2 (B480)
Palarae) |




Cnnr~rn \ANlInathar Cirilh v A At ntine
No | Activity Predecessor Due Date

3.1 Revised Space Weather Concept
of Operations for endorsement May 2016
by the MET Panel

3.2 Space weather information
performance requirements for 3.1 June 2016
endorsement by the MET Panel

3.3 Space Weather Center selection

criteria for endorsement by the 3.2 July 2016
MET Panel

3.4 Proposals for Amendment of
ICAO Annex 3 with respect to 3.1 September 2016

space weather information

3.5 Space Weather Information

3.1and 3.2 September 2017
Manual



Space Wx Webex/Meeting Schedule

Webexes and Face-to-Face Meetings

30 Sep 2015 TBD Jan TBD Mar TBD May TBD July
1100-1200 16-20 Nov 2016 2016 2016 2016
UTC Wa;?i%f o 1100-1200 1100-1200 1100-1200 1100-1200
TBD Oct “Teooec VTS tBDFeb YTC UTC 1Bp June YTC
21 July 2015 2015 2015 2016 TBD Apr 2016 2016
1100-1200 1100-1200 1100-1200 1100-1200 | Boulder CO Montreal
U'iC UIC UIC UIC (TentaltiVe) (Tentative)

=

Select Teams to Endorse Final Endorse Space WG-MISD
Complete Final Space Wx Wx Center  Rapporteur
Space Wx ConOps ConOps, Space | Selection Criteria Endorses
and Wx Performance Revised
Mature Functional/ Complete Final Requirements, ConOps,
Performance Performance and SARPs Performance
Requirements Requirements Requirements,
and Space Wx

Complete Final Complete Final Complete Final Center Selection
Space Wx Space Wx Space Wx Criteria
ConOps SARPs for Center Selection
Amendment 78 Criteria

4/6/2016



