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Goal of LWS
"Develop the scientific
understanding necessary
to effectively address
those aspects of the
connected Sun-Earth
system that directly
affect life and society”.

Highest Priority!

"Determine how and why the Sun varies (for assesessment of past &
future role in global climate change).

Identify and understand mechanisms by which solar varibility affects
climate (and possibly weather)” G. Withbroe

Research and exploration stage

1) Applications based on forecasting solar activity (i.e. the driver of
space weather) and climate (users: power and tourist industry and agriculture)

a) Improved solar activity forecasts needed

b) Improved solar-climate coupling knowledge needed

Implementation stage

2) Applications based on forecasting GIC (users: power industry)
a) Integration of a current knowledge into an implementation
b) Close collaboration with the users

Commercialization stage

3) Applications based on forecasting aurora (users: tourist industry and public)
a) Marketing

b) Selling products

* Physics based neural network models

(the first of a series of papers has just been accepted GRL)

« New Wavelet transforms that can study
very low S/N signals and detect new oscillations

(three papers are ongoing)




We have managed to extract new physics
from this recurrent network (GRL paper) .

In the beginning of
1640 the sunspot
number suddenly
decreased to near zero.

The Maunder
Minimum started
1645 and ended
1715.

Dynamo equation, neural
networks and solar input

Sunspots are footpoints of
emerging magnetic flux tubes

Sunspot observed from La Palma

MDI shows how the dynamo changes
(1.3y) MDI shows how magnetic elements form sunspots

For a solar type star the luminosity
decreased with 0.4%pda in just a few years.
Similar rapid changes happened during the
Maunder minimum! (compare 1640-1645!)

Mount Wilson studies
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HD 149661 (KOV 17.4 +4.0 years) multiple cycles

HD101501 (G8V) chaotic
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The NAO response on increased
solar wind E, one month later!
That might make forecasts one
month ahead possible.

11 &s, 1.3 variations are seen both in
solar wind and NAO.

Temcmrers wnowily

(GRL, Vol 29, No.15, 2002 - AGU Journal Highlight )
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Power industry.

We started to collaborate for over 20 years ago with the Swedish power
company Sydkraft. Today we collaboarte with all the Swedish power companies
through ELFORSK. The Nordic GIC Network was established in Lund 1993.
The GIC pilot project will further strengthen the collaboration, e.g. involve
Norway.

A hybrid (MLP, RBF) neural network was applied to data from

Sodankyla Geomagnetic Observatory. It was shown that 73% of the
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DX variance is predicted from solar and solar wind data as input.

. . . One of the generators of OKG's (Sydkrafts)
Geomagnetically induced currents (GIC) can be forecasted either nuclear plants was heated due to the geomagnetically

directly from solar wind data or via local dBx/dt, E and S. induced current in March 13-14 1989.




Friane m Ua s anea wman e
LURDEPACE WEATHER FOHECAST SERVICE

ERA BPACE WEATHER FORECAST SERVICE
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Several years ago we
started with Today’s
forecasts of aurora as
SMS, voice messages
from Lund.
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Much more service is
under development.
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Sunspots observed with the Swedish solar telescope on La Palma




