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What do we forecast?

probability of solar flares

K-index
10.7 cm flux

proton events

tI=sued: 2013 Jep 30 1255 UIC

:Product: documentation at http://www._sidc be/products/men
z
$ DAILY BULLETIN ON S0LAR AND GECMAGNETIC ACTIVITY from the 3IDC
$ [EWC Belgium}

z
JIDC UR3IGEAM 305930

3IDC 3QLAR BULLETIN 30 3ep 2013, 12050T

3IDC PORECA3T (valid from 12300T, 30 3ep 2013 vntil 02 Oct 2013)
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S0LAR FILARES : Cuiet condition= (€508 probability of C-cla=s=s flares} I
GECMAGNETISM : Quiet [A+20 and Fxd) I

JOLAR FRECTON3 : Proton event in progress (>10 MeV)

PREDICTIONS FOR 30 Sep 2013 100M FLUX: 103 f AP: 007
EREDICTIONS FOR 01 Oct 2013 100M FLUX: 0587 f AP: 007
FREDICTIONS FOR 02 Oct 2013 100 FLUX: 087 / AP: 007

CORENL: A yet unnumbered, flux emerging region in the Jouth-Lastern solar
guadrant

might develop flaring potential in the coming days. A large filament in
the =olar north-western hemisphere erupted Junday evening around 21:45T7T.
The event wa=z associated with a long duration C1.2 flare peaking at 23:35.
The ZJE3 proton flux level has crossed the event threshold (> 10 pfu for
10 MeWV}. LAICD observed a full-hale CME. In 3TEREC-E Cord, the plane—of the
sky =peed i= of the order of E00km/=. In the coming 3 day=s, we expect
quiet geomagnetic condition=. The halo—CME of midnight Sept 258/30 i=
expected to arrive midnight October 2/3.

TODAY'3 EJTIMATED I3N : 037, BAIED OW 17 STATICHS.

30LAR INDICE3 FCR 25 Jep 2013

WOLE NUMEER CATANIA : A
1004 30LAR FLUX - 103
AF CHAMBON L& EOQORET = Qo7
AF WING3T - 0o3
EJTIMATED AP - 0o3

EJTIMATED I3H : 032, BA3ED OW Z& JTATION3.




Verification analysis: what??

Quantitative evaluation:
* Bias: over/underestimation?
* Accuracy. how large are our errors?
* Hit rate: how well do we predict events?
* Sharpness: ability to predict extreme events?
* Skill: how accurate with respect to reference?

Benefits:
* strong and weak points
* compare
* monitor




Solar flux — error analysis

day 1

errors get larger if F10.7=200 sfu,

100 as thesg values get rare
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Solar flux — error analysis

‘bias of the errors’ ‘size of the errors’
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Forecast of solar flares

* flare classes: B, C, M, X measured in X-ray by GOES

level flare wording in

class bulletin

<50% probability of C- B or lower quiet
class flares conditions
C-class flares expected, C eruptive
probability>=50% conditions

M-class flares expected, M active
probability>=50% conditions
X-class flares expected, X major flares

probability>=50%



Probability
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Color grids forecast vs
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Color grids forecast vs
observations
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Forecast of solar flares
M/X flares
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Effect of the forecaster_-

M/X fl :
1 406
0.8 +; |B SIDC forecast
_ 0.6 S |@-@ persistence
n b 2 65
o 0.6 5 mm corrected recurrence
£ 0.4 g v 14 days
~ ©
8 0.4 =] - ;c;r;eacted recurrence 3 385
g 02V ys
0.2 Y |@-O recurrence 14 days
0.0 0.0 T |E8 recurrence 27 days 4 193
1.0 o B 5 256
0.8 8
m g
2 0.6 0487w 6 316
= U
o 04 o2
a 0.2V 7 151
0.2 n
n
|_
0.0 0.0 g 28
0
107 . ' ' ' ' ' ' ' [0 events
[ ] [ hits SIDC forecast 9 7
_5 10tk E 1 misses SIDC forecast
= F ] false alarms SIDC
§_ A ] B forecast 10 208
= 107 F l 3
o o ]
i E 11 39
10—31 O 72 &k © 9 QO Al 4k A0
’ WA N 12 559
13 8

14 75



Reliability diagram

Probabilities per active region
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Probability

Geomagnetic K-index
full scale (0-9)
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Geomagnetic K-index
full scale (0-9)
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Forecast of a geomagnetic storm
(K=5)

* SIDC forecast overall best
* rare events: hard to predict (high PC, but low POD)
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Next steps

*implement insights from this analysis: e.g.
(conditional) error bars

*continuously reevaluate SW forecasting

*pbetter understand situations with correct versus
erroneous forecast

*focus on forecast probabilities

*comparison to forecast of other RWCs

*comparison to more sophisticated numerical models
*extend analysis on influence of the forecaster

Website: http://sidc.be/forecastverification
Devos et al (2014): http://dx.doi.org/10.1051/swsc/2014025




Thank you for the attention!

It works...It
doesnt....It

Just a hunch....maybe we do
need a better way to
measure results.....
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The research leading to these results has received funding from the European
Commission's Seventh Framework Programme (FP7/2007-2013) under the
grant agreement n° 263506 (AFFECTS project, ).
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