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Outline 

• Goal of forecast-driven solar imaging 
• Provide as much advance warning of solar wind  and radiation 

conditions at Earth as possible via remote sensing of the sun. 
• Space-based observations 

• Inner corona: Flares, CMEs, waves, dimmings, filaments, 
coronal holes – since the 1970s 

• Outer corona: CME propagation – since the 1980s 
• Surface (and subsurface?): Evolution of active regions and 

flare probabilities – since the 1990s 
• Requirements “Domains” 

• Spatial: Coverage and Resolution 
• Temporal: Cadence and Continuity 
• Spectral: Coverage and Resolution 
• Radiance: Range and resolution 
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Low Corona Imaging: EUV and SXR 
• Objectives 

• Provide advance warning of 
solar activity 

• Provide warning of recurring 
geomagnetic storms 

• Provide warning of non-
recurring geomagnetic storms 

• Provide warning of solar 
radiation storms 

• Assess solar flaring probability 

SXI 

AIA 
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Space Weather Scales 
• The Radio Blackout and Radiation 

Storm Space Weather Scales are 
Derived solely from GOES 
Observations (XRS, SEISS) 

• The Geomagnetic Storm SWx 
Scale is driven by ground 
magnetometers 

• SXR/EUV images provide broad 
situational awareness and 
context across all SWx 
forecasting 

Aurora Location and 
Intensity Model:  
Driven by solar wind 
data measured at the 
L1 point (1% of the 
distance between Earth 
and sun 
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Radiance Range and Resolution 
• Range: Dictated by combination of spectral band 

and phenomena 
Wavelength 
Log (Te) 

94Å 
6.8 

131Å 
7.0,7.2 

171Å 
5.8 

195Å 
6.1,7.3 

284Å 
6.3 

304Å 
4.7 

Filaments 

Coronal Holes 

Active Region Complexity 
 

  

CMEs (e.g. dimming) 

Flare Location and Morphology 

Quiet Regions     
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Spatial Coverage and Resolution 
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Spectral Coverage and Resolution 

• Requirements Drivers:  
• EUV vs. SXR 
• Separation of 

wavelengths from 
process/temperature 

• Physical parameter 
retrieval - DEM 

• Differentiation of 
phenomena (for humans 
and automated systems) 
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Line Wavelength Log T (MK) 

Fe XVIII 93.9 Å 6.8 

Fe XX 132.8 Å 7.0 

Fe IX 171.1 Å 5.8 

Fe XII 195.1 Å 6.1 

Fe XV 284.3 Å 6.3 

He II 303.8 Å 4.7 
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Cadence and Continuity 

 

8 
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Importance of Magnetogram Data 

• Magnetogram data 
used directly by 
forecasters for 
assessing active region 
complexity 

• Magnetogram data 
needed to initialize 
solar wind models 

• EUV and magnetogram 
data are 
complementary 
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Image Fusion in the Forecast 
Center 
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Image Fusion in the Forecast 
Center 
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Center 
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Image Fusion in the Forecast 
Center 
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Classification versus Assimilation 

• GOES-R 
• Thematic maps (multispectral pixel classifier) improvements 
• Bright regions – associated with solar active regions 
• Flare location – hottest & brightest of bright regions 
• Coronal Hole Boundaries – dark areas of strong, outflowing solar 

wind 
• GOES-VW 

• Retrieval of physical parameters? 
• Model validation / assimilation? 
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• Forecast-Driven Solar Imaging Requirements – Hill 
• GOES-R SUVI Capabilities and Products – Darnel 
• Flare Location – Jones 
• Coronal Holes – Hock 
• DEM Retrieval – Plowman 
• Magnetograms – Leka 
• Coronagraph – Biesecker 
• Discussion 

Agenda 

21 


	Forecast-Driven Solar Imaging Requirements
	Outline
	Low Corona Imaging: EUV and SXR
	Space Weather Scales
	Radiance Range and Resolution
	Spatial Coverage and Resolution
	Spectral Coverage and Resolution
	Cadence and Continuity
	Importance of Magnetogram Data
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Image Fusion in the Forecast Center
	Classification versus Assimilation
	Agenda

