
Gaps in Space Weather Forecasting 

Awareness Gap: Where is there uncertainty about how the 
scientific community can contribute to space weather 
operations? 



Areas With Good Awareness 

 - All agencies recognize the national need to address space 
weather research and operations – e.g., SWORM/SWAP – 
DOC, NASA, NSF, DOD, DOI, DOT, DHS; 

 - There have been many success where operational 
capabilities have been significantly enhanced; 

 - The major user needs for operational forecasts and 
specifications are well known; 

  - The need to improve our operational products and 
services from our research understanding is well known;  

 - The need for performance metrics is well known. 



Areas With “Poor Awareness” 

 - Scientists do not know how to predict what we know needs to 
be predicted (i.e., solar eruptions, IMF at 1 AU, etc.); 

 - Scientists do not know how quantitatively good or bad our 
current scientific or operational capabilities are (metrics); 

 - Specific funding to address topics of operational relevance 
does not exist (recommended in Decadal Survey, NSF Portfolio 
Review, SWAP); 

 - Mechanisms do not exist to enable scientists to use, evaluate, 
and participate in the improvement of operational models; 

 - The research environment fosters the advancement of 
fundamental scientific understanding, not the improvement of 
operational products. 



Questions to Answer 

 - How can we identify and direct research effort towards 
problems that are tractable and operationally valuable? 

 - How can we develop a shared culture between research and 
operations and foster the efforts of scientists who wish to 
improve operational products? 

 - How can we have scientists actively participating in the use, 
evaluation, and improvement of operational products? 

 - If community models are required, how can we establish a 
path to develop them? 

  



National Space Weather Program 
Strategic Plan 
August 1995 



National Space Weather Program 
Strategic Plan 
August 1995 



National Space Weather Program 
Implementation Plan, July 2000 

Quantitative Metrics: 

National Hurricane Center, 
http://www.nhc.noaa.gov/
verification/verify5.shtml 



National Space Weather Program 
Implementation Plan 

July 2000 
Model Inventories: 



National Space Weather Program 
Implementation Plan 

July 2000 
Agency Responsibilities: 



NASA Living With a Star  
Targeted Research and Technology 

Science Definition Team Report 
November, 2003 

Science Objectives: 

-  Predict ionospheric density in the altitude range from 100 to 1000 km 

-  Quantify the intensity and location of plasma irregularities from 10 to 1000 km 

-  Determine effects of solar variability on mass density – accuracy better than 5% 

-  Predict satellite drag variations during geomagnetic storms and the solar cycle 

-  Forecast induced currents driven by geomagnetic activity 

-  Develop accurate specification model of Earth’s radiation environment 

-  Model the acceleration, transport, and loss of radiation belt particles 

-  Forecast the intensity of CME-shock-driven energetic particles 



“Research in Outer Space” 
Technical Panel on the Earth Satellite Program 

U.S. National Committee for the International Geophysical Year 
National Academy of Sciences 

1958 

“Although there will inevitably be benefits of a very practical nature from such a 
program [space exploration], the basic goal of this exploration must be the quest 
of knowledge about our solar system and the universe beyond.” 

__________________________________ 

“Deliver the understanding and modeling required for useful prediction of the 
variable solar particulate and radiative environment at the Earth, Moon, Mars 
and throughout the solar system.” 
… 
 
Standard interpretation: The requirement is not to deliver a predictive 
capability, but rather to deliver the understanding that would be required if 
one wanted to predict. 

NASA Heliosphysics Living with a Star 
10-Year Vision Beyond 2015 



-  Collaborative between operational forecasters and academic institutions 

-  Applied research of interest to operational meteorology community 

-  Improve the accuracy of forecasts and warnings 

-  Apply scientific knowledge to operational products and services 





The Recognized Need for Outcome-Based Research 

Solar and Space Physics Decadal Survey, 2012: 
 
Top Level Decadal Survey Applications Recommendations: 
 
2.5:  Develop and maintain distinct programs for space physics 
research and space weather specification and forecasting 



The Recognized Need for Outcome-Based Research 

NSF Portfolio Review, February, 2016: 
 
Recommendation 6.16 The PRC recommends the establishment 
of a distinct funding line for basic space weather research that 
supports improved capabilities in space weather specification 
and forecasting, and sustain a robust space weather and 
climatology program that invests in “predictive space weather 
science” and activities that “optimize the use of research to 
address national needs.” 



The Recognized Need for Outcome-Based Research 

National Space Weather Action Plan, 2015: 
 
5.5.3 NASA, DOC, and DOD will identify and support research 
opportunities that seek to address targeted operational space-
weather needs.  
 
Deliverable: Announce and provide awards that enhance 
research in focused areas  
 
Timeline: Within 1 year and sustained thereafter  
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