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FLARE FORECASTING

GEOEFFECTIVE SOLAR EVENT FORECASTING



Phenomena

Coronal Holes
Coronal Mass Ejections
F10.7 cm Radio Emissions
Solar EUV Irradiance
Solar Flares
Solar Radiation Storm
Solar Wind
Sunspots/Solar Cycle
…

Impacts

Electric Power Transmission
GPS Systems
HF Radio Communications
Satellite Communications
Satellite Drag
Auroras
Earth's Magnetosphere
Galactic Cosmic Rays
Ionosphere
Ionospheric Scintillation
Radiation Belts
Earth's Climate
...

GEOEFFECTIVE SOLAR EVENT FORECASTING



FLARE - definition



FLARE - B7 vs. Galaxy-15



FLARE – Halloween storm (2003)



What we need is
 

STATISTICS

EXTREME EVENTS FORECASTING
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EXTREME EVENTS FORECASTING

flarewatch@UTOV

- data harvesting
- standardization procedures
- post-elaboration algorithms
- indexes definition
- ...

- databases
- storages
- mirroring
- dissemination
- ...

(BIG data!)



- data harvesting
- SDO/HMI -> JSOC procedure
- GONG-H -> web crawling 
- GOES-X -> ftp
- ...

- standardization procedures
- resolution (imaging)
- disk rotation (imaging)
- timescale homogenization
- ...

- post-elaboration algorithms
- data quality
- lacking data management
- event detection
- active region definition
- ...

- indexes definition
- magnetic indexes (local fluxes, R,...)
- eliocentric angles 
- ...

- databases
- TBD

- storages
- TBD

- mirroring
- TBD

- dissemination
- TBD

- ...
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DB1

10   Bh – Big Bear

10   Ch – Cerro Tololo

10   Lh – Learmonth

10   Mh – Mauna Loa

10   Th – El Teide

10   Uh – Udaipur

10   SDO/HMI M_720s_nrt

10   SDO/HMI SHARP_nrt

  GOES-X

flarewatch@UTOV

DB2STORAGE

H

B

X-ray flux



quick recap display
background picture:
latest H in the selected time interval

candidate events (H)

selection form

mouse-overing: SDO/HMI indexes



candidate event details

event time

coordinates

GONG H

source (observatory) SDO/HARP timeSDO/HMI release

SDO/HMI magnetogram
mean magnetic fluxes R indexes

target
areas

SDO HARP (nrt)



candidate event sheet

source (observatory) GONG H

SDO/HMI

quality control
system reference time

H event

magnetic fluxes

magnetic indexes



flarewatch@UTOV: candidate event record

observatory

timing

image quality

event geomety

SDO/HMI M_720s_nrt

SDO/HMI SHARP_nrt
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open issues / to-do list / improvements

H team

heliocentric coordinates:
- axes, angles,... 

imagine quality check:
- focusing, saturation, clouds, misalignment,...  

event detection improvement:
- 2-image 
- n-image
- mixing images from different instruments
- differentiating features (filaments, pores,...)

SDO/HMI team

heliocentric coordinates:
- axes, angles,... 

magnetogram release
- quickness vs quality

active regions
- definitions, homogenization 

magnetic indexes
- definition, improvements 

DB/systems team

storage:
- platforms and servers definition
- redundancy
- source image conservation
- new elaborated image storing
- ...

 
database:

- general architecture definition  
- ...

dissemination team

- web domain
- web site
- contacts
- …
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