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Ongoing activities in Sweden: 

ISES Regional Warning Center - IRF-Lund

SMHI: SWx warning system contracted out to METOFFICE UK

MSB Project: Research into Extreme Space Weather - SU, IRF- Uppsala, FOI

Paper on Arlanda radio-burst incident published:

MSB activities: National Risk Register,  SWx upgraded to risk no 1 !

Workshops and outreach to “end-user community”

Recent Leaflet to public on SWx risks to society
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Sweden Partner in ESA-SSA  EXPERT SERVICE CENTER – GEOMAGNETISM

Consortium: Norway, Denmark, Sweden, Finland, UK, Germany

NEW magnetometer network Sweden Denmark: MAGSWEDAN (see below)
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Space Weather Damage

“The Beauty 

and the Beast

”

From NERC report

Sample tie plate temperature calculation for a transformator exposed  

to multiple events of Geomagnetically Induced Currents (GICs) during 

a magnetic storm. 

Blue trace is incremental temperature and 
Red trace is the magnitude of the GIC/phase.



CME Shock Arrival

Pilot study on   B  “spikes”

in storms, or dB/dt peaks ?

… looked at  2015-03-17:

s.c. “St. Patrik’s Day” Storm

TOP: Auroral Electrojet 

Indices (AE = AU+AL)

RIGHT: Solar Wind  Data

…and Pc  - Dst /SymH indices

SW-velocity

SW-pressure
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smooth storm



> 1000 nT

in 2.5 min

GIC about 

500 Ampere 

Not in Uppsala

Note: B-spikes during Halloween storm 2003

were similar: 2000 nT in 5 min over Malmö !!  



ST PATRICK’S Storm  NOTE: scale 1000 nT 

High resolution:

more than 

one event !

> 1000 nT

in 2.5 min

GIC about 

500 Ampere 

Not in Uppsala Not in Uppsala



HALLOWEEN  storm NOTE: scale 2000 nT ST PATRICK’S Storm  NOTE: scale 1000 nT 

High resolution:

more than 

one event !



FMI MIRACLE Quicklook Equivalent Current flows            ( SECs method – after O.Amm

MOVIE WITH 1 MIN TIME RES.                - note different colour code)

“KEO- gram” W-jet BLUE 2D-pattern  total equiv. current RED











Note edge effects in top right zone – central data OK



Note edge effects in top right zone – central data OK



Note edge effects in top right zone – central data OK







































EXAMPLE FOR NETWORK RISK ANALYSIS & USER-NEED CONSOLIDATION

Geomagnetic variability and grid disturbances

3

6

Electric field (arrows) and GIC connecting ground and grid (circles; blue and red for 

opposite directions), computed from dB/dt and a model grid configuration, for the 

2003/10/30 Halloween storm a few minutes before the failure in power delivery in 

Southern Sweden (Malmö).                                                    Courtesy Ari Viljanen.

Electric field (arrows) and GIC connecting ground and grid (circles; blue and red for 

opposite directions), computed from dB/dt and a model grid configuration, for the 

2003/10/30 Halloween storm a few minutes before the failure in power delivery in 

Southern Sweden (Malmö).                                                    Courtesy Ari Viljanen.



Present ESA SSA-SWE product  - Geomagnetic Services



GIC

Now-Casting

in Norway 

and Finland

….during the large

September 2017 

Magnetic  Storms

INSUFFICIENT

DATA FROM

SWEDEN

IN THIS ESA-

SWE PRODUCT !

Needs 

Improvement



Present Swedish magnetometer network is insufficient 

IMAGE stations Seismometers   # SNSN Univ. Uppsala 



Insufficiency is not restricted to instrument coverage, 

and station density, but even in temporal resolution !

WE NEED 1 SEC RESOLUTION DATA FOR LARGE dB/dt!



v. 2014/10/24
COSPAR/ILWS Space Weather Science 

Roadmap team

The New MAGSWEDAN Magnetometer Network

Also now: 1 sec data rate





OTHER NEWS: the SuperDARN Radars’

present day fields-of-view 

Lack of subauroral coverage in Europe

o



“New idea of CyprioDARN supporting the new magnetometer network




