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Problem Statement(s)
1. Space weather (SWx) forecasting is not as accurate, reliable, or timely as 

we’d like. Mitigation requires longer lead times and tighter windows.
• 24-hour flare forecasting is not much better than climatology (average rate forecast).
• Radiation storms remain a mystery: some very large flares cause events, some don’t. 
• Current error in geomagnetic storm onset (CME arrival time) forecasts ~ ±12 hours.

2. Transition of new research models, mission data, and tools to operational 
forecasting is slow and inefficient.   “R2O problem”

• In addition to models, new data sources and forecasting tools are also needed.
• Van Allen Probes mission data just now getting to forecasters. End of mission: Jan 2020!
• Artificial intelligence for space weather forecasting will require new collaborations.

3. Researchers are not aware enough of the requirements (and shortcomings) 
of operational models and tools. “O2R problem”
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SWx-TREC Mission Statement
The University of Colorado SWx-TREC is a center of excellence in cross-disciplinary 
research, technology innovation, and education, enabling federal agencies, 
academia, commercial partners, and industry to collaborate in addressing the nation’s 
evolving space weather forecasting, mitigation, and response requirements. 

SWx-TREC produces breakthrough applied research and innovative mission 
technologies that are directly tied to the needs of the operational forecasting 
enterprise to ensure closure of the R2O and O2R loop. This will result in new models, 
tools, missions, and data that will significantly advance our ability to understand and 
predict space weather phenomena, from the Sun to the Earth.



NOAA Research-to-Operations Funnel

SWx TREC To accelerate R2O, we need to support 
O2R and provide researchers access to 

operational observations, data 
assimilation, and modeling systems: 

“Keep R2O and O2R coupled”* 

*SWORM R2O Workshop Report, 2016



SWx TREC:  Bridging R & O
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TREC Research 
Focused on applying basic research results from models, missions, and tools to the 

improvement of operational space weather forecasting

MODELS MISSIONS TOOLS

WAM-IPE
WACCMX

Storm-time
Satellite
Drag
Forecast

GOLD
ICON
IMAP

Solar 
Eruption
Forecast

Ionospheric
Data Assimil.
& Nowcasting

Deep 
Neural
Networks



TREC Research: Deep Learning

SDO SHARPS product
HMI + AIA + EVE

Deep Reinforcement Learning
Convolutional Neural Network

Bayesian Probability 
Eruption Forecast



MADTech: SWx Data Portal
Enabling SWx R2O

Based on established LaTIS architecture



MADTech: SWx Testbed
Enabling SWx O2R
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www.colorado.edu/spaceweather



Thank you.
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