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MOTIVATION

The distribution of solar activities i1s not uniform in latitude.
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BUT, what about the longitudinal distribution of sunspot groups?



The distribution of solar activities Is not uniform
N longrtude, and active longitudes exist.



AIMS

» lo study the statistical characteristics of active
longitudes of solar activities.

* Improving the performance of solar flare
prediction using active longitudes information.



The distribution of solar activities 1s not uniform In

longitude, and active longitudes exist.

f the most flare-productive active regions tend

to be located in or close to the active longitudinal belt. ..

...this may allow to predict the geoeffective position of the domain of
enhanced flaring probability.

So...



..let's find the nature of connection

between active longrtuc

ESiclile

solar flares!



| .st step:

-INC

the Als.



DATABASES

a) DPD sunspot catalogue

» Ihe basic data in a sunspot catalogue are the heliographic
positions and the areas of the sunspots.

» The data are supplemented with Images of sunspot
oroups, scans of full-disk white-light observations and

magnetic observations.

b) National Geophysical Data Center (NGDC) flare list
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BOTIVIEY M

The total area of sunspot groups has been computed
in each 10 longitudinal bin (Ai) normalised by the

entire activity in each Carrington rotation.
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|. st step: Find the AL's. ¢/

2. nd step: Find the connection between

Al’s and solar Flares.



Red dots: Goes flares position (only M and X class)
Black dots: Averaged active longrtude

0.5 -

Define a new parameter: 0@ (DfAL)
The shortest temporal and spatial distance between the active

longitude and the flare event
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Peak Flux [W/mA2]
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Total sunspot area [MSH]

Total sunspot area [MSH]
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Summary

* [wo dynamic properties of the active longitudes may be of
predictive Importance.

* The most flare-productive active regions tend to be located In
or close to the active longitudinal belt. This may allow to predict
the geoeffective position of the domain of enhanced flaring
probability for a couple of years ahead.

» [he magnetic flux emergence exhibits a fluctuation of |.3 years
within the active belt, this fluctuation is absent out of this belt.

The above spatial condition and temporal variation allow to
assess the probability of geoeffective flares if the location of
the active longitude is known.

This may allow a mid-term forecast method.
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