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SUMMARY

The Korean Space Weather Center (KSWC) of the National Radio
Research Agency (RRA) is a national institute which is the official source
for space weather forecasts and alerts for Republic of Korea and also a
Regional Warning Center of the International Space Environment Service
(ISES).

KSWC started to produce daily forecasts of solar and geophysical
events officially from March 2012 and has provided them to multiple
government and private organizations in the fields of telecommunication,
satellite operation, aviation, power grid, GPS navigation and national
defense as well, those are essential to safeguarding critical national
infrastructures.

In order to improve the quality of KSWC’s forecast service, we
developed a new solar flare forecast tool that gives a good statistical
guidance to forecasters to determine flare probability for Radio Blackout
Forecast. We also conducted forecast verification study and made
comparison with the forecast accuracy of NOAA Space Weather
Prediction Center, the World Warning Agency of ISES.

Solar flare prediction has been at the core of space weather research
and a number of different approaches have been developed. However,
many of ISES RWCs still rely on the traditional flare prediction method
which rules of thumb are incorporated by a human forecaster. That is
apparently somewhat subjective, because the forecast decision depends
on the expertise of an operator and it has not been evaluated
statistically. So, we have investigated solar flare probability depending on
several sunspot characteristics (McIntosh classification, Mt. Wilson
magnetic classification, sunspot area and previous flare activity) and their
changes. We developed a solar flare forecast tool applying the study
result. We showed how this new tool works in practice by deploying at
KSWC.
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The flare probabilities for C/M/X class are provided. The C/M/X flare probabilities are based on the result of statistical analysis of the ASSA sunspot catalog and GOES
Xray flare data. In generating the ASSA sunspot catalog, the SOHO MDI Continuum and Magnetogram images were collected for the period about 15 years from o WXEWINE HLIO 2~ o) o =4 e = o) 5} 22 A} 3
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When identifying coronal holes and filament channels, images of SDO AIA 193 and global Halpha network are used for morphological identification. Especially, SDO HMI X‘“_,_ A]’ O] 9] %‘/1\_]_ O] 'T'xé_ Eé T /\J\U]-

‘magnetograms are also used for quantitative verification of coronal hole based on polarity distribution. The output results of ASSA are routinely checked and validated
against NOAA's daily SRS (Solar Region Summary) and UCOHO

Model Input

SDO HMI continuum http://jsoc.stanford.edu
SDO HMI magnetogram http:/ /jsoc.stanford.edu
SDO AIA 103 http://sdo.gsfc.nasa.gov/

GONG Halpha (BBSO) http://halpha.nso.edu/
GONG Halpha (Udaipur) http://halpha.nso.edu/
Solar Region Summary fip://ftp.swpe.noaa.gov/
UCOHO ftp://ftp.swpe.noaa.gov/

NeE Yoz HEH A7IHS MEE

AOLE] YEZE FUE + US

Model Output

Image and text files of sunspot identification and classification result according to Melntosh and Mt. Wilson classification scheme along with flare probability according to
McIntosh sunspot classification results

DofiqR YR

Image and text files of coronal hole identification results
SH=
o=
HEH A2Z

Image and text files of filament channel identification results
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