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Redmon et al, 2018



Katia

Irma

Jose

In the interval of 4–10 September 2017, the Sun presented multiple solar flares from active region AR 2673…
the hurricane Katia category 2 in the Gulf of Mexico, and two major earthquakes… The conjunction of these 

natural phenomena were close to creating a worst-case scenario in terms of civil protection reaction.
Gonzalez-Esparza et al, 2018



US Department of Homeland Security 



Oughten et al 2016
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UK Natural Hazard National Risk Assessment 2019
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Solar eruption prediction Solar radiation storms

(SEPs)
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(solar flares)

NOAA/SWPC

Geomagnetic storms

(CMEs, solar wind)
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• Parameters to characterise this property


• Method to convert parameter values to a forecast

Met Office



Methods

e.g., Murray et al 2017

e.g., Bloomfield et al 2012

e.g., Li et al 2020, Florios et al 2018, Bobra & Couvidat 2015, Colak & Qahaji 2009….



Community

evaluation

Leka et al 2019



Scoreboards

ccmc.gsfc.nasa.gov/challenges


http://ccmc.gsfc.nasa.gov/challenges


Solar eruption prediction

Geomagnetic storms

(CMEs, solar wind)




https://ccmc.gsfc.nasa.gov/analysis/stereo/



https://www.swpc.noaa.gov/products/wsa-enlil-solar-wind-prediction



https://ips.ucsd.edu/ENLIL_predictions



Operational Requirements

‘Operational’ means end-to-end system with: 
- Real-time observations stream 
- Model predictions 

- Rigorously tested 
- Imbedded in robust infrastructure 
- Supported 24/7/365 

- Product dissemination 
- Quality control 

This is to provide unfailing, timely, reliable (99+%) output to forecasters.
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American Meteorological Society

Research: 
Producing new 

knowledge

Operations: 
Implementing knowledge 

into applications

Development: 
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NOAA SWPC
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