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_:utom_atic Solar Synoptic Analyzer

ASSA & Its Merits

- A fruit of collaborations between RRA/KSWC and NOAA/SWPC
- Automatically identifies sunspots, CHs and filament channels
- Sunspot classification (McIntosh & Mt. Wilson) & flare probabilities

1. [Analog to Digital]

2. [Consistency]

3. [High Cadence]

¥ http://www.spaceweather.qo.kr/assa



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

ASSA + Prediction Models

« Filament
Identification

ASSA CH Archive(1997~2013)

Predlctlpn of CH Location, Area, Polarity
Solar Wind & !

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

h JE R ——

ASSA Sunspot Archive(1996~2013)

Calculation of

”};}"Suns;)o‘t Flare Prob. Flare rate dep.ending on Mclntosh Class.
Claisgilezidlos) | CFrare - 88 (5 Morphological Parameters Changes
T T M-Flare : 29 (%) ! .

X-Flare : 1 (%) (3-Day Forecast) Flare Probability
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v' Applying ASSA algorithm to past solar images of SOHO EIT, MDI &
SDO AIA, HMI magnetogram (Feb 1997 ~ Dec 2013)

v" About 33,000 solar coronal holes data of area, polarity, polarity
skewness, and 20 vertexes (boundary points coordinates)

1 Time Num Area Polarity Skewness CarrlLon B angle VLONOIVLONOZ2VLONO3VLONO4VLONOSVLONOEVLONOTVLONOEVLONOSVLON1OVLON1IVLON12ZVLON13VLON14VLON1SVLONLIEVL. ~
2 195701301504 1 033 -5.81 -2.09 2.21 -5.95 +001.7-006.2-017.3-029.9-042.7-050.6-068.4-090.0-050.0-063.6-050.0+060.5+031.6+006.2-017.6-025.7-0z
3 189703250800 1 056 -29.53 -0.71 36.28 -6.85 -090.0-066.2-071.2-071.3-052.2-042.7-030.8-023.0-016.3-008.6+000.5+008.1+017.6+031.1+052.6+070.4+0°
4 1589703252355 1 006 5.91 -1.13 =-T.10 -6.83 -043.9-064.4-090.0-056.3-013.7-014.4-023.1-028.3-039.2-5999.5-9959.9-995.9-959.5-5999.5-999.9-995.59-9¢
5 1589703260800 1 058 -29.53 -0.85 26.88 -6.81 -062.5-038.7-061.0-066.6-042.9-033.5-025.9-015.1-009.6-009.0-003.6+004.4+012.2+024.5+035.9+054.5+0¢
& 199703260800 2 o0& 5.81 -3.85 -12.32 -6.81 -026.0-036.8-050.4-090.0-090.0-011.3-013.2-020.4-999.9-999.9-999.9-999.9-999.9-999.9-999,9-999.9-9¢
7 155703262355 1 006 5.91 -1.24 -13.25 -6.78 -013.2-020.9-033.2-059.1-090.0-075.1-011.4+000.3-007.4-5999.5-9959.9-995.9-959.5-5999.5-999.9-995.,59-9¢
& 1989703271559 1 010 17.72 1.15 3.41 -&.75 -000.3-005.1-005.3-009.7-015.7-015.5-018.1-012.2-012.1-009.2-007.8-003.4-001.6-999.5-999,9-995.,59-9¢
2 199703271559 2 005 -5.91 -1.81 -11.0z2 -6.75 +000.3-010.3-018.3-031.3-090.0-061.8+016.74007.5-999,9-99%,59-999,_9-9959,9-999,9-99%_.93-999,9-993, 9-9¢
10 189703280800 1 065 -29.53 -0.82 1.33 -6.72 -031.5-058.7-065.7-057.1-037.5-025.5-025.1-024.6-018.0-012.7-005.8+006.1+012.4+018.3+019.5+036.9+0¢
11 195703280800 2 01z 5.91 2.28 9.57 -&.72 -001.3-006.3-007.2-005.8+001.7+005.1+009.5+013.8+020.2+018.7+014.2+015.4+009.4+010.4+005.1-002.2+0C
12 199703280800 3 oos 17.72 -3.98 -8.95 -6.72 -007.2-014.8-012.7-015.3-051.1-090.0+047.9+015.8+005.2-005.3-009.9-999,9-9959,9-999,.9-999,9-999,9-9¢
13 189703300800 1 a7o -17.72 -0.67 337.10 -6.62 -043.1-065.4-067.4-027.5-026.6-023.4-019.1-010.7-010.0-006.5-000.4+008.1+004.6+014.1+026.4+038.6+04
14 199703300800 2 009 17.72 -2.78 346.88 -&.82 -005.0-011.5-010.3-029.8-090.0+090.0+082.6+041.5+026.1+019.6+002.2+001.0-999.9-999.9-999.,9-999.9-9¢
15 185703300800 3 07 5.81 1.30 368.42 -&6.62 +028.2+023.9+026.0+022.5+029.5+039.8+038.9+042.5+036.0+028.0+028.2-999.59-995.5-9599.5-995,9-9959,5-9¢
16 1899703310800 1 0&s -29.53 -0.78 334.32 -6.57 -0359.0-068.7-064.5-030.8-016.0-011.2-006.0+001.6+006.1+011.5+020.4+020.8+028.0+039.5+054.4+064.1+0¢
17 199703310800 2 006 -5.91 -4.14 361.48 -6.57 +007.7+008.8+006.64090.04057.94+078.34056.04030.7+041.94040.64+018.74012.9-999,9-999,.9-999,9-993,9-9¢
18 1895703311559 1 [ol13 -17.72 -0.73 331.0% -&6.55 -044.8-066.4-058.5-024.8-011.2-006.5-002.9-002.0+006.3+011.6+016.6+022.7+023.4+032.7+046.8+058.7+0¢
19 189703311559 2 006 -5.51 -2.23 356.15 -6.55 +013.3+015.4+016.1+013.3+035.3+087.5+090.0+038.1+019.6-5999.5-9959.9-995.9-959.5-5999.5-999.9-995.59-9¢
20 199704010803 1 08l —-29.53 -0.68 325.13 -&6.52 -041.4-056.1-047.1-021.6-006.3+002.6+004.0+008.8+004.1+011.6+015.4+025.2+035.0+029.3+045.4+057.8+07
21 153704010803 2 005 -5.91 -1.37 288.85 -6.52 -023.1-026.5-028.6-025.353-022.0-018.1-015.0-018.1-020.7-9599.5-999.59-995,5-9595,5-959.5-599.59-995,5-9¢
22 199704020804 1 056 -17.72 -0.682 313.93 -6.46 -035.1-072.8-037.5-020.1-003.1+007.3+012.2+018.6+017.0+013.3+015.8+020.7+029.1+040.5+048.5+069.7+07
23 199704080455 1 0zz2 —-29.53 -1.12 208.23 -6.10 +018.7-013.9-048.5-067.1-081.6-089.2-062.7-040.4-028.1-017.5-018.0-012.14000.8+008.1+020.54042.,74+0¢
24 159704081256 1 021 =2%_3% -1.32 204.55 —-&6.08 -005.0-044.6-045.9-080.6-050.0-061.8-0359.2-026.2-014.5-012.5-005.3+008.1+015.8+024.6+043.5+061.6+0:
25 159704100759 1 023 -29.53 -1.76 173.78 -5.95 -009.0-034.2-054.5-074.5-090.0-050.0-058.0-047.0-043.0-033.4-024.5-013.9-001.7+007.6+020.3+028.7+04
26 199704100759 2 005 17.72 -3.15 185.42 -5.95 -013.0-025.4-038.0-061.3-090.0-061.74090.0-013.5-999,9-999,9-999,.9-999,9-999,9-999,.93-999,9-993,9-9¢
27 153704101600 1 024 —-29.53 -1.13 169.55 -5.93 -035.3-058.7-068.7-075.5-086.9-065.6-050.1-040.3-032.5-025.3-014.1-004.7+004.1+016.4+035.5+055.0+0%
28 1599704101600 2 007 17.72 -3.26 171.74 -5.93 +003.6-003.2-012.3-025.2-037.4-050.0-090.0+090.0-006.0-005.9+001.6-5999.9-9959.5-999.5-999,9-995,59-9¢
2 199704102355 1 025 -29.53 -0.60 163.54 -5.90 -010.5-028.4-066.3-062.7-082.5-090.0-058.1-042.2-031.1-024.9-024.4-017.2-007.0+004.6+015.&a+ 2405
30 185704102355 2 010 17.72 -1.54 177.2%9 -5.90 +015.3+011.1+004.9—004.5—015.9—029.5—044.0—090.O+019.2+004.5+010.9+019.5+020.3—999.9—999.9—3;22;19:
31 195704112055 1 037 -29.53 -2.29 156.84 -5.84 -010.6-041.1-071.3-0920.0-090.0-050.2-034.0-022.1-010.5-003.8+003.7+004.1-004.1-012.3-008.6+003.2+01




- Solar Cycle & CH Area Changes

Coronal Hole Area of ASSA and UCOHO
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Detected Coronal Holes
(based on SDO AIA 193 at 2014 Aug 29.00:55:00 UTC)

A Traditional Method of forecasting the
CH- driven Geomagnetic Activities.

1. Geomagnetic activity starts when
CH leading edge is at W40°.

2. Geomagnetic active period can be
estimated with CH width and
solar daily rotation angle (13°).

3. Bigger CH area, bigger geomagnetic
activity

4. Kp follows 27day recurrent rule e - RS -
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Correlation Coefficients (CH-Area & SolarWindSpeed)
Monitor Box=7th, Lead Time=7day
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Sector- based CH Area & Vx

Correlation Coefficients (CH-Area & SolarWindSpeed)
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Correlation Coefficients (CH-Area & Kp)
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CH Effects Prediction Model

Neural Network

4 )

Prediction
(B-angle adjusted) SW Vx
ASS,IA\ R Sector-based GEO E. Flux
CH Analysis =
Results cH Ar.ea' Kp. AP
POIa”ty il for 1 to 9 days
Measurement & DOY y= f(w0+2wixi] in advance
i=1
Feed back A j
configure
ASSA -CH : .
DB Off-line Training NN
( \ Weight DB
>
training set update weight
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I?erformancé Analysis 1-1 '

L1 Solar Wind Speed

SolarWindSpeed Predictions
(Jan 2011 - Dec 2013)

SolarWindSpeed Predictions
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I?erformancé Analysis 1-2

L1 Solar Wind Speed

Skill Scores -R Skill Scores - PE
SolarWindSpeed Predictions (2011-2013) 1 SolaerdSpeed Predlctlons (2011 2013)
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Electron Flux (GOES >2MevV)

GoesElectron Predictions
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Electron Flux (GOES >2MevV)

Skill Scores -R
GoesElectron Predictions (2011-2013)
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Kp Index

N Kp Predictions
Kp Predl.ctjons. - | (Jan 2011 - Dec 2013)

................................................................. — 7-Day Prediction |
Do Ahearatinn Prediction: R= 043, PE= 0.10 |
~Observation | Persistence: R = 0.08, PE =-0.62

ICME Period Recurrence; R = 0.17, PE =-0.64

[o=]
T

7r 0 1
0
o
6r 00 00 0
0 o0 @ 00
0 C 000 O
€ 5+ 0 0 00000 .
2
)
:
< ]
)
e
o ]

Dec Jan :::..Feb:::...::M.ar 0 1 2 3 4 5 B 7 8
Dec 2012 - Feb 2013 7-day Advanced Prediction 16/20



%

Kp Index

Skill Scores -R Skill Scores - PE
Kp Predictions (2011-2013) Kp Predictions (2011-2013)
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Ap Index

Ap Predictions
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Ap Predictions
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Ap Index

Skill Scores -R Skill Scores - PE
Ap Predictions (2011-2013) Ap Predictions (2011-2013)
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S

‘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

20/20



	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20

