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Bottom Line

e Being required to produce actionable space
weather forecasts and products on a daily
basis, one quickly realizes there are critical
gaps in observations and knowledge required
to do this

« These gaps are golden opportunities for
research to discover something new that has a
practical application

« O2R Is the process of using practical
operational experience to help focus and
prioritize research that will have the greatest
positive impact
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Space Wx Forecasts

e Daily — forecasts for day 1, 2, & 3 ahead
—C, M, X flare probability
—Proton Event probability
—Global geomagnetic activity level (Kp/Ap)
—F10.7 cm radio flux

 Event-based decisions

—In response to a major solar event:
Quickly decide whether to issue a proton warning

—In response to observations at L1 (ACE/DSCOVR)
Decide whether to issue a geomagnetic storm
warning
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Problem Case Study

Forecast for Geomagnetic Response to coronal hole

Recurrence Current

SCO 44 183 Z016-05-27 11:26:18 UT SDO/AIA 193 2016-06-23 14:10:54 UT




Forecast on 21 June 2016
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Solar Wind — 22 June

ACE RTsW (Estimoted) MAG & SWEPAM
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Forecast on 22 June 2016
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What happened?
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Recurrence Plot

RTSW (ACE) data

™~ Nearly identical Bz signatures in recurrence
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Sources for Forecasting Errors

e Situation where existing knowledge was not
used or was used improperly

» This Is an education & training issue

e Situation where existing knowledge does not
provide in help making the forecast decision

» This Is a potential research topic
e Case 2 defines O2R !




Improving Forecasts:
what doesn’t work

 Forecasters not learning the science
—Ongoing science education and training Is needed
—Training must be focused on applying the science

 Not taking time to examine what ‘went wrong’
when forecasts failed

—Figuring out what ‘went wrong’ is not always easy or
unambiguous




Improving Forecasts:
what doesn’t work

 Research programs that do not include forecaster
Input, involvement, collaboration

—Researchers typically struggle to know what is
relevant until they are informed of the practical
objectives and problems

 Implementing new ideas, theories, algorithms In
operations before they have been thoroughly
tested

—This happens all the time !

« SWPC often has to take on the burden of doing
the real testing to ensure a new idea really works
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Improving Forecasts:
what can work?

e Setting up a thorough testing process in a real-
world environment

 Evaluation new ideas outside of operations but
with forecasters and researchers collaborating

—Many of us have In fact done this on an ad-hoc basis

 Use operational experience to highlight key
research objectives or training needs (e.q.
analysis of ‘busted forecasts’)
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Summary

 Producing space weather forecasts and
products is challenging

 The action of producing these forecasts
qguickly highlights knowledge gaps that need
to be addressed

 Gaps identified through forecaster experience
are a great resource that can help researchers
identify key science problems whose solution
has a practical benefit

« O2R can provide a more intentional approach
to ensure this process happens
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RTSW (ACE) data
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Solar Wind [Propagated] Current time : 2016-06-23 23:20:01 UT
|B|, Density[p/cm3] Speed[km/s] Tenp|¥] Forecast : 2016-06-23 23:58:00 (38 mins ahead)
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Solar Wind [Propagated]

|B|, Density[p/cm3] Speed[km/s]
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