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ASSA & Its Merits 
 

-  A f ruit of  colla bora tions  between R R A/K S WC a nd NOAA/S WP C 
-  Automa tica lly identif ies  s uns pots ,  CHs  a nd f ila ment cha nnels  
-  S uns pot c la s s if ica tion (McIntos h &  Mt.  Wils on) &  f la re  proba bilities  

1 . [Ana log to Digita l] Inf orma tion of  a ll the morphologica l pa ra meters  
 S ize,  ra tio,  ma gnitude,  s kewnes s ,  pola rity,  etc .  

 
2 . [Cons is tency] The s a me criteria  in ev ery a na lys is  

 S uns pot Ca ta log with S OHO MDI da ta  (1 9 9 7 ~ 2 0 1 1 ) 
 S uns pot Ca ta log with S DO HMI da ta  (2 0 1 1 - 2 0 1 3 )   

 
3 . [High Ca dence] R uns  ev ery a n hour 

 NOAA S R S  is  is s ued onc e a  da y  
 S ome s uns pot ev olv es  v ery f a s t,  AS S A c a n tra c k the c ha nges  
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Automatic Solar Synoptic Analyzer 

※ http://www.spaceweather.go.kr/assa 

http://www.spaceweather.go.kr/assa


ASSA +  Predict ion Models 

Sunspot 
Classification 

Corona Hole 
Identification 

Filament 
Identification 

ASSA Add- on 
Prediction of 
Solar Wind &  
its Geo-effect 

ASSA CH Archive(1997~2013) 
 

CH Location, Area, Polarity 
↓ 

(9-Day Forecast) Solar Wind Velocity,  
Kp, GEO Electron Flux 

Calculation of 
Flare Prob. 

 
 

ASSA Sunspot Archive(1996~2013) 
 

Flare rate depending on McIntosh Class. 
Morphological Parameters Changes 

↓ 
(3-Day Forecast) Flare Probability 
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ASSA CH Archive 

 Applying ASSA algorithm to past solar images of SOHO EIT, MDI & 
SDO AIA, HMI magnetogram (Feb 1997 ~ Dec 2013) 

 About 33,000 solar coronal holes data of area, polarity, polarity 
skewness, and 20 vertexes (boundary points coordinates) 
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Solar Cycle & CH Area Changes 
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A Tradit ional Method of  forecast ing the 
CH- driven Geomagnetic Act ivit ies. 

1. Geomagnet ic act ivity starts when  
CH leading edge is at  W40°.  
 

2 . Geoma gnetic  a ctive  period ca n be  
es tima ted with CH width a nd  
s ola r da ily rota tion a ngle  (1 3 °).  
 

3 . B igger CH a rea ,  bigger geoma gnetic   
a ctiv ity 
 

4 . K p f ollows  2 7 da y recurrent rule  

CH Monitoring Sectors 

0 1 2 3 4 5 6 7 8 
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W40° 
13° 



Sector Height & B0 Angle Adjustment 

-7.25°≤  B0 ≤ 7.25° 
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Sector- based CH Area & Vx 
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HSS 



Sector- based CH Area & Kp 
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HSS 

CIR 

CIR 

HSS 



ASSA –CH 
DB 

Weight DB 

Inputs Prediction 

SW Vx 

GEO E. Flux 

Kp, Ap 
  

for 1 to 9 days 

in advance 

configure 

Supervised  
Filtering 

update weight 

Off-line Training NN 

Neural Network 

ASSA  
CH Analysis 

Results 
Output 

training set 

Measurement 
Feed back 
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CH Ef fects Predict ion Model 

Prediction  
: 2011 – 2013 

Training  
: 1997 – 2010 

(B-angle adjusted) 

Sector-based 
 

CH Area, 

Polarity 

& DOY 
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27 days 

Prediction efficiency (PE) 

Performance Analysis 1-1 

L1 Solar Wind Speed 
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* iCME period when Plasma Beta ≤ 0.1 Persistence : 1-day prior 
Recurrence : 27-day prior 



Performance Analysis 1-2 

L1 Solar Wind Speed 
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Performance Analysis 2-1 

Electron Flux (GOES >2Mev) 
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Performance Analysis 2-2 

Electron Flux (GOES >2Mev) 
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Performance Analysis 3-1 

Kp Index 
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Performance Analysis 3-2 

Kp Index 
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Performance Analysis 4-1 

Ap Index 
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Performance Analysis 4-2 

Ap Index 
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Summary 

 ASSA-CH Archive 
• Feb 1997 ~ Dec 2013 
• about 33,000 CH data (time, area, polarity, and 20 vertexes) 
 

 Correlation Study 
• Sector-based CH Area & Vx  sector # ≒ lead time (days) 
• Sector-based CH Area & Kp  sector # ≒ lead time - 0.5 (days) 
 

 CH-driven HSS Prediction Model 
• L1 Solar Wind Speed  Very good performance (R=0.82, PE=0.67) 
• GEO Electron Flux  Good  (R=0.77, PE=0.57) 
• Kp & AP  Not too bad (R=0.50, PE=0.24) 
  better performance comparing with persistence & recurrence methods 
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