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orecaster Workflow and Tasking

 Scheduled
— Synoptic Analysis Drawings
— Coronal hole boundaries for
recurrent solar wind

— Active regions for situational
awareness and flare
probabilities

« Event-Driven

— Flare location (2 min) for solar
radiation storms and radio
blackouts

— CME source region for model
Initiation
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SUVI Image Jn;gror fation

SDOAIA 94 A SDO/AIA 131 A

surface and atmospheric features =
that are currently interpreted by
forecasters by subjective visual
iInspection.

GOES-R SUVI will provide six
spectral channels in the EUV at
rapid cadence.

The current approach can be
time consuming and exhibit
substantial forecaster-to-
forecaster variability.

Image Credit: NASA SDO AIA



bservation and Interpretation
Challenges

* Coronal holes: Very low EUV radlance A SN
- Issue: LOS confusion with bright mate{ 1_ AN s

' " /,’.‘ﬂ’

AR, = o TRy ._,‘- -}'
e Flares: Intense radiance & hlgh t \;\:—. teles?t
"" AR JE
- |ssue: Scattering and saturation i rf WineZ
* Issue: Minor flares appear smﬂargi;fq}% ns
,.“z \)?'-\3\ -7 . ‘~ =g . "’— "
‘5\4"?‘ Lf\
» Filaments: Optically thick in some bands iy e
:

. Issue’ Low radiance confusion with coronal holes



Automated Classification and
Retrieval Challenges

Ine-of-Sight Integration e A A e A .

.“fv “\« ‘ iy
lT 3 -,/

— Sun’s atmosphere (corona) is thick shell W|th vel.grjl arg e:,, ‘.
heliographic variations in surface condltlﬂn& NG ~§,{ *"”\

height = A ~
— Mostly optically thin leads to mtegratlon alongsl@ RN ))«:
« Broadband (SXI) R ‘)
— Gives good qualitative separation of feaw e
greater contrast dependence on ten‘lp” n A

— Mix of continuum and many Ilnes maké“? aﬁaﬁtltatlve "'*. ’:;{\

retrievals difficult R ,‘ 252 or 2, ¢

 Narrowband (SUVI)
— Very good for guantitative retreivals because of (mostly)
single line temperature dependencies

— Contrast is lower at longer wavelengths
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Algorithm Selection

. Physms Based A t =T

« Continuum of values do not necessarﬂ,yﬂ /-\; ;«
forecaster interpretation . ;;..v,;_; -_;f_':* A IR
* Models are not mature enough o if est such d: r)
v'Statistical | SANE=T), 7
. Multispectral Bayesian classification - ‘;\'*‘ f"’ E e A
» Segments images in to a limited hur%bér of l:‘r"
meaningful classifications A | ""'

« Extensive heritage Iin terrestrial re‘mdte sensing

« Forecaster training of algorithm ensures results are
aligned with traditional visual interpretation



Proving Ground Plan

* Year 1 (6/11-5/12): Develop pseudo oper,a;tltmai
system SR
- Establish proxy data pipeline /,;?;?7
 Create framework to run algorlth e

- Develop decoder to display outpt -?)' nu\\h |

* Year 2 (6/12-5/13): Evaluate sy{,f”@’ﬁ \ */’j_.,_ :
» Present in real-time to forecasﬁer%"‘ ‘_‘f"-‘ 75 ,:,.
 Create software for more routlne (re )tralnlng of 7 X,
algorithm

« Retrain and modify algorithm accoring to
forecaster feedback




Algorithm/Program Description

e Code

« Algorithm implemented In AWG star,}d:a P
FORTRAN s ,
» Framework built in Python [ ' ‘:\ N
» Data source A A
* NASA Solar Dynamics Observéi (SDO)
Atmospheric Imaging Array. (AIA)*;@;\ 5 ’;:;,f\k

- Synoptic real-time data set on 3- m?nute R |

cadence AR, | '
« 1024x1024 pixels, 2.5 arcsec sampllng
 Six spectral channels
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SUVI Proxy Tri-Color Image
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Planned Improvements

« AWIPS 2 display to
forecasters

* Broader training
scenarios

« Additional contextual
constraints

» Probability thresholds
« Null identifications [




Data Diversity
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C Incororate additio ! , ”_;—? A :jﬂ, ,.

non-GOES spectral A

" &l

R
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. Study Incorporation of 3
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Downstream Products

e Planned B — SO DR ORI HT _

 Coronal hole :

boundaries i e |

. LN | B8

* Flare location | -

- Active region statistics ry = o f "Sl

- Research R R

« Temporal differences | " il
for coronal dimmings

and waves



Summary

« SUVI Thematic Maps are ready for foreca te{ VAL
evaluation §ANE 1§:¢‘ s'; -

> . /-—\» \ w
' 5 /y"«r O f/&t
\ v l\‘[

* The Maps have been mtegrated mIQ w/ -&.“
AWIPS 2 system TS o SN

A *'-‘. s A
* Product provides guidance, fore \ste! m Nt
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- Successful evaluation will lea «‘té{%ﬁpcedﬁp’-‘ =N
forecaster workload and less varlablllty 3

* A number of improvements are belng r
considered
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