Space weather scale for geomagnetic storms

Geomagnetic Storms are large disturbances in the Earth’s
magnetic field caused by the solar wind and interplanetary
magnetic field (IMF) structures such as coronal mass ejections
(CMEs). Their effect can be felt for a number of days.

weather forecasts.

When the IMF has a strong southward component it reconnects
with the Earth’s magnetic field allowing the transfer of energy
from the solar wind towards the Earth. The ability to predict the
magnetic orientation of CMEs as they leave the Sun’s surface and
the time taken to travel to the Earth are key to improving space
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Descriptor

Duration of event will influence severity of effects

Geomagnetic storms

Kp values*

Number of storm
events when
Kp level was met;
(number of storm days)

G4 Severe Power systems: No significant impact on UK power grid likely. Power systems: possible widespread voltage control problems and some protective systems Kp = 8, including a 9- 100 per cycle
. . . . will mistakenly trip out key assets from the grid.
Spacecraft operations: may experience surface charging and tracking problems, drag may G0 e e e
increase on low-Earth-orbit satellites, corrections may be needed for orientation problems. Spacecraft operations: may experience surface charging and tracking problems, corrections ys percy
Other systems: HF radio propagation sporadic, GNSS(GPS) satellite navigation degraded for S e e el i G
hours, low-frequency radio navigation disrupted, and aurora may be seen across the whole Other systems: induced pipeline currents affect preventive measures, HF radio propagation
of the UK. sporadic, satellite navigation degraded for hours, low-frequency radio navigation disrupted, and
aurora has been seen as low as Alabama and northern California (typically 45° geomagnetic lat.)**.
G3 Strong Power systems: No significant impact on UK power grid likely. Power systems: voltage corrections may be required, false alarms triggered on some Kp=7 200 per cycle
q . . . protection devices.
Spacecraft operations: Surface charging may occur on satellite components, drag may increase on (130 2275 ser avel®)
low-Earth-orbit satellites, and corrections may be needed for orientation problems. Spacecraft operations: surface charging may occur on satellite components, drag may ys percy
e e T S ES) sz i mavigeiter 2 e ey rehe neteEten increase on low-Earth-orbit satellites, and corrections may be needed for orientation problems.
problems may occur, HF radio may be intermittent. Aurora may be seen in Scotland and Other systems: intermittent satellite navigation and low-frequency radio navigation problems
Northern Ireland and as low as Mid-Wales and the Midlands. may occur, HF radio may be intermittent, and aurora has been seen as low as lllinois and Oregon
(typically 50° geomagnetic lat.)**.

G2 Moderate | Power systems: No impact on UK power grid. Power systems: high-latitude power systems may experience voltage alarms, long-duration Kp=6 600 per cycle
Spacecraft operations: Corrective actions to orientation may be required by ground control; storms may cause transformer damage. et e e
possible changes in drag affect orbit predictions. Spacecraft operations: corrective actions to orientation may be required by ground control; ys percy
Other systems: HF radio propagation can fade at higher latitudes, and aurora may be seen B Rl g e e gl tiCctio R IRIed cton S
across Scotland. Other systems: HF radio propagation can fade at higher latitudes, and aurora has been seen as

low as New York and Idaho (typically 55° geomagnetic lat.)**.

*The Kp-index used to generate these messages is derived from a real-time network of observatories the report data to SWPCin near real-time. In most cases the real-time estimate of the Kp index will be a good approximation to the official Kp indices that are issued twice per month by the

German GeoForschungsZentrum (GFZ) (Research Center for Geosciences).

** For specific locations around the globe, use geomagnetic latitude to determine likely sightings




