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OUTLINE

Regional Warning Center (RWC) Sweden of ISES
* History

¢ Service

Ongoing and Planned Activities

* Solar storm research

* New local and global geomagnetic activity forecasts
* EU and ESA collaborations

* Agency collaborations
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PREDICTION OF THE SOLAR (SUNSPOT) CYCLE

SOLAR CYCLE 24 SUNSPOT NUMBER
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Solar Cycle 24 Prediction
Issued April 2007, updated May 2008:

Min Dec. 2008,
Max 2013 May

A summary plot (D. Pesnell) of predictions based

R.=90, weakest since 1928. on “Climatological”,“Precursor”,*
“Spectral” and “Neural network” methods.




RWC-SWEDEN SERVICE

CURRENT SOLAR AND SPACE WEATHER

uns Solar magnetic field Solar flares Coronal mass cjections  Coronal holes

Regional Warning Center Sweden
of
IRF International Space Environment Service

SUMMARY
EXPLAINED

[Contact Information
[RWC-Sweden in Lund

ISUMMARY (Latest update 2012.07-09 09:30 CET) ISES home
[Director - T. Onsager

Solar Activity Now

[Deputy - B Lundstedt

" FORECASTS AND
WARNINGS

Today's SDO AlA image

RWC-Sweden local service:
Real-time forecasts:

Kp, Dst, dB/dt, GIC u

IRF real-time data:

Kiruna/Lycksele magnetogram, Earth s

Riometer data, All-Sky camera R oo i

Scintillation index
DLR/IRF-Kiruna)

RWC-SWEDEN - ONGOING AND PLANNED ACTIVITIES
SOLAR STORMS AND SPACE WEATHER, a research project
funded by MSB and IRF
* New solar storm models and forecasts will be developed.
* Aworkshop on “Solar Storms and Topology” is planned for 2014.

* A magnetometer near Lund is planned for 2013.
* New geomagnetic activity forecasts will be developed.

EU FP7 EURISGIC (2011-2014) project

EU COST project “Developing Space Weather Products and Services in
Europe” (2008-2012)

ESA ODI (2009-2012) Database project




SOLAR STORM RESEARCH

* Moderate solar storms are studied topologically

based on SDO observations o} The SDO Spacecraft ©

-
The total mass of the spacecraft at

launch was 3000 kg (payload 300 kg;

propellant 1400 kg).

Its overall length along the sun-pointing

axis is 4.7 m, and each side is 2.2 m.

The span of the extended solar panels

is 6.25 m.

Total available power is 1500 W from

6.6 m? of solar arrays (efficiency of

16%).

The high-gain antennas rotate once

SOLAR ARRAYS each orbit to follow the Earth

Launched on February 11, 2010 aboard an Atlas V

EELV with Centaur second stage

SDO is now in an inclined geosynchronous orbit
~36,000 km (21,000 mi) at the longitude of New
Mexico for a 5-year mission

HIGH-GAIN ANTENNAS

* Extreme hlstorlcal solar storms are compared with SDO data

Mount Wilson Solar Observatory
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SOLAR STORMS AND TOPOLOGY

Conjecture: Solar storms occur to reduce magnetic field complexity and
herewith preserving topoligical invariants
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LOS magnetogram AR 1158, Twisted, winded ~ X2 solar flare, 15 Feb. Connective storms CME, 15 Feb.
HMI, SDO, vector field, HMI, SDO 01.53 UT, SDO, AIA 03.25 UT,STEREO
15 Feb 01UT
July 12, July 12,13.07 UT July 12, 16,00 UT July 12,17.00 UT July 14 09.00 UT
SDOMMI SDOMHMI SDOHMI SDOMMI SDOHMI

Sigmoid, July 12,16.14 UT X1.4 solar flare, July 12, 16.43 UT CME, July 12, 17.12 UT CME, July 23, 05.30 UT
SDOMMI DO/HMI SOHO/LASCO C2 SOHO/LASCO C3

Lundstedt, H., Solar Storms and Topology: Observed with SDO, in Proceedings of TIEMS
conference Space Weather and Challenges for Modern Society, 22-24 October 2012.




NEW GEOMAGNETIC ACTIVITY FORECASTS

* Install a magnetometer close to Lund

* Develope new neural network forecasts of dB/dt and GIC

A magnetometer
close to Lund
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P. Wintoft, H. Lundstedt, M. Wik, and L. Eliasson, Data Driven Models Forecasting Levels of
Geomagnetic Disturbance Related to GIC, in Proceedings of TIEMS conference Space Weather
and Challenges for Modern Society, 22-24 October 2012.

FORECAST PROTOTYPE OF GIC FOR WHOLE EUROPE

EURISGIC

EUROPEAN RISK FROM GEOMAGNETICALLY INDUCED CURRENTS

an EU/FP7 Space Research Project

Documents

Multimedia Links Contact

Latest News

During the 8th European
Space Weather Week in 28
Nov to 2 Dec 2011 in Namur,
Belgium, there will be a
EURISGIC spilinter session on
28 Nov.

READ MORE...

Funded by EU/FP7

Connect to EURISGIC

[ Subscribe in a reader
B Facebook page

Member Login

User Name [N
Password |

Remember Me @

Welcome to the EURISGIC project website =
Geomagnetically induced currents (GIC), occurring during magnetic storms, pose a natural
disaster risk to the reliable operation of electric power transmission grids.

The EURISGIC EU/FP7 project will produce the first European-wide real-time prototype
forecast service of GIC in power systems, based on in-situ solar wind observations and
comprehensive simulations of the Earth's magnetosphere.

By utilising geomagnetic recordings, we will also derive the first map of the statistical risk of
large GIC throughout Europe. Because the most intense geomagnetic storms constitute the
most remarkable threat, with a risk of power grid blackouts and destruction of transformers,
we will also investigate worst-case GIC scenarios based on historical data.

EURISGIC will exploit the knowledge and advanced modelling methods developed in Europe
and North America. Close communication throughout the project with a stakeholder advisory
group will help in directing the research and outreach appropriately.

The results of this study will help in the future design of more robust and secure protection
against GIC in power transmission grids in Europe, which are anticipated to become
increasingly interconnected and geographically wider.

GIC are observed in power transmission grids, oil and gas pipelines, telecommunication
cables and railways. This project focuses on high-voltage power transmission networks,
which are probably currently the most susceptible to GIC effects.

Geomagnetic storms cover large geographical regions, at times the whole globe.
Consequently, power networks are rightly described as being European critical
infrastructures whose disruption or destruction would have a significant impact on at least
two member states.

Search by Keyword

EURISGIC Consortium

32 Finnish Meteorological
Institute (Coordinator)

B British Geological Survey/Natural
Environment Research Council

#= NeuroSpace

#= Swedish Institute of Space
Physics

& Geodetic and Geophysical
Research Institute of the
Hungarian Academy of Sciences

T Polar Geophysical Institute of the
Russian Academy of Sciences

= The Catholic University of America
at NASA/Goddard Space Flight
Center




FP7: EURISGIC (2011-2014) EUROPEAN RISK FOR GIC

dH/dt GICs 200 Cally induced currents (GICs) and why to study them: 3 ¥t 7
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Coordinator: Finnish Meteorological Institute (FMI)

Participants: British Geological Survey (BGS), NeuroSpace, Swedish
Institute of Space Physics (IRF), Geodetic and Geophysical Research
Institute (GGRI), Polar Geophysical Institute (PGl), Catholic University
of America (CUA)

The Lund group work on a GIC forecast prototype for whole Europe

EU COST 0803 and ESA ODI projects

g\:DEI:
oCcost

COST ES0803 Developing Space Weather Products and ServicesinEurope |

Home News Network Workgroups Meetings Results Documents

ODI Peter Wintoft, Lars Eliasson, Jan Karlsson

Open Data Interface " Daniel Heynderickx

1112

SAAPS/SEDAT/SPENVIS Hugh Evans
® Spacecraft Anomaly Analysis =T ‘ ® Create a common database to hold data from:

and Prediction System

(SAAPS) , + SAAPS
. Ay
www.lund.irf.se/saaps ) ‘ + SEDAT
® Space Environment Database == .
and Analysis Tool (SEDAT) SPENVIS
www.ukssdc.ac.uk/sedat/ ® Compliant with CDF/ISTP/PRBEM.

® Space Environment
Information System
(SPENVIS)
www.spenvis.oma.be/

® Update SAAPS/SEDAT/SPENVIS to access data
from the common database.

® Shall be possible to ingest data in both text
format and CDF format.




SOLAR STORMS/SPACE WEATHER AND SOCIETY

The meeting and report that really changed
agencies interest for solar storms and

space weather effects -
“A Workshop on Managing Critical Disasters:
The Case of a Geomagnetic Storm”

NAS
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Managing Critical Disasters in the
Transatlantic Domain — The Case of a
Geomagnetic Storm

A Workshop on Managing Critical
Disasters in the Transatlantic Domain—

The Case of a Geomagnetic Storm )
e ‘Workshop Summary

" February 23-24, 2010
ruary 23-24, 20 co
February 4, 2010 Boulder, CO

@FEMA @ e FEMA mMsB

1. Helena Lindberg, Director-General, Swedish Civil
Contingencies Agency (MSB)

. William Craig Fugate, Administrator, FEMA

. Thomas J. Bogdan, Director, SWPC, NWS, NOAA

The ISES presentation was given by H. Lundstedt

AGENCIES INFORMATION ABOUT SOLAR STORMS - RISKS
AND THREATS
AND APPROVED RESEARCH PROJECTS

Welcome to
Krisinformation.se - the
national website for
emergency information

74

4

Myndigheten for samhallsskydd
och beredskap
Swedish Civil Contingencies
Agency

RISKER OCH HOT

The Swedish government has instructed MSB (the Swedish Civil
Contingencies Agency) to provide a national website for emergency
information, directed at the general public and the media, in collaboratic
with other emergency management authorities.

Krisinformation.se

STARTSIDA HANDELSER OCH KRISER [~ KRISBEREDSKAP

npassa

RWC-Sweden
gave updated warnings
( e.g. downgraded GIC

effects)

to MSB

and
Svenska Kraftnat

Startsida > Risker och hot > Extremt vader och naturolyckor » Solstormar

Solstormar

Elstémingar

Extremt vader och
naturolyckor De flesta solstormar som drabbar jorden fir sma eller inga konsekvenser
for al idigt dkar var for den har typen av handelser
da vi blir alltmer itet och
kan slas ut av solstormar.

» Solstormar

Ras och skred

ik, som i vérsta fall

av

Storm - e
Solen slungar sténdigt ut materia. En s kallad solstorm uppstar nar aktiviteten

péa solen blir sa kraftig att partiklar bildar elektromagnetiska falt som kastas i hég
hastighet mot jorden.

Vinterovader

Aska
Foto: NASA/Scanpix

Oversvamning Tva typer av solstormar

for 2012 January and
March
solar storms

Henrik Lundstedt och Peter Wintoft
Institutet for rymdfysik (IRF)

Solstormar och rymdvéder
Projektbeskrivning

14 februari 2011

eller

Naturolyckor utanfor Solstormar kan antingen vara

ger upphov till

Sverige
9 geomagnetiska stormar, vilket &r stémingar i jordens eget magnetiska falt. Detta

kan skada elforsorjningen. Soleruptionerna kan skapa problem for
radiokommunikation och GPS-systemet.

Héndelser i utlandet L&s mer om solstormar

Intemetsakerhet Institutet for rymdfysik &
Soleruptionerna &r stora explosioner pa solens yta som uppkommer nara
solflackar. Partiklar accelererar och sander ut stralning som kan na jorden.

ar stora med fria elektroner och protoner
som kastas ut fran solens yttersta hélje (korona).

Myndigheten fér samhllsskydd
och beredskap (MSB)
Svenska kraftniit

Kémtekniska olyckor

Terrorism -
Tema: elstérningar

SMHI om solstormar &

kan na jorden snabbt. Koronamassutkastningar brukar na jorden
inom tre eller fyra dygn. De allra flesta koronamassutkastningama béjer dock av
och passerar vid sidan av jordens skyddande magnethélje.

Konsekvenser av solstormar

| extrema fall kan solstormar orsaka stémingar i elférsorjning, elektroniska
kommunikationer och orsaka problem fér tag- och flygtrafik.

Nr elektriska strommar, som &r orsakade av solstormen, gar genom

Approved research project:
“Solar storms and space weather”




