
ESA Pilot Project
Real-Time Forecast Service 

for Geomagnetically Induced Currents

ESA Pilot Project
Real-Time Forecast Service 

for Geomagnetically Induced Currents

The Team
• Swedish Institute of Space Physics 

(H.Lundstedt, P. Wintoft, M. Wik, IRF-Lund & L.Eliasson, IRF-Kiruna)
• Finnish Meteorological Institute 

(R. Pirjola, A. Viljanen & A. Pulkkinen
• ELFORSK  AB

(Å.Sjödin & H. Swahn)



Our GIC Pilot Project website
(www.lund.irf.se/gicpilot)

Our GIC Pilot Project website
(www.lund.irf.se/gicpilot)



Work planWork plan

WP 
100

WP 
200

WP 
300
WP 
400



WP 100 - URD (IRF)WP 100 - URD (IRF)
URD draft submitted



URD URD 

• One hour forecasts
• For a zone, GIC index
• For a station, GIC
• For a transformer GIC
• Graphical interface

(map)



URDURD



WP 200 - Data baseWP 200 - Data base

The data base contains

• solar wind data
• geomagnetic field data (IMAGE, Brofelde, Wingst)
• GIC data
• power grid data (Southern Sweden).

The data is transferred into a MySQL data base. 

Our earlier developed interface in Java will be 
rewritten to work with MySQL data base (PW).



WP 300 - Geoelectric field and GIC 
Models (FMI)



WP 400 Forecasts (IRF)WP 400 Forecasts (IRF)

• Local dB/dt from solar wind (IRF)

• Geoelectric field from the magnetic field (FMI)

The electric field can be calculated from E(ω) = Ζ(ω) Β(ω)

• GIC from geoelectric field (FMI)

After the geolelectric field is known, GIC in the network can be 
determined by using dc circuit theory. It requires that the geometrical
and geographical configuration of the system and its resistances are
known.



WP 500 - Service Implementation ( new 
magnetometer in Southern Sweden

from DMI giving new magnetic field data) (IRF)

WP 500 - Service Implementation ( new 
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from DMI giving new magnetic field data) (IRF)

Meeting on December 1
In Lund about the
Financing (~12k€).
The infrastructure 
ready.



WP 600 - Testing , Cost-benefit analysis 
(GIC Events) September 24-26, 1998
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Then halo CME of  October 29
arrived at 17 UT on October 30

Then halo CME of  October 29
arrived at 17 UT on October 30

Power systems effected, power outage 20:07 in Malmö
GICs > 200 A were measured.

Discussions with
operators during
the storm. They 
made adjustments
but not enough


