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Outline: 

• Historical Lessons and Session Goal  

• The Geomagnetic Environment   

• Current Services and Products 

• Potential New Products 

• Customer Requirements 

• Research Needed to fill Operational Gaps 



Life Magazine, vol 8, no 15, page 38, 

April 8, 1940. 

Space Weather: 

Societal and Economic 

Impact  

  
• March 25, 1940 

 

• Large Geomagnetic 

Storm 

 

• Western Union set up 

emergency circuits to re-

route messages as 

regular lines went dead.  

 

• Telegraph lines went 

haywire. 

 

• Geospace models in  

operations will help to 

protect similar, but 

modern, vital services 
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Space Weather:  

Societal and Economic Impact  

"On the lines to Syltefjord and 

Makkaur all fuses (4 amp.) burnt 

through. Sparks and permanent 

arcs were formed in the coupling 

racks and watch had to be kept 

during the night to prevent fire from 

breaking out” 

 

   Log of the Vardø Station 

   Norwegian Telegraph Service 

   24 March, 1940 

The Aurorea, Leiv Harang, 1951. 
Brought to my attention by D. Evans 



• SWPC provides a diverse suite of geomagnetic services 
and products  

• Services need to continually improve to meet increased 
customer demand 

• Therefore, today’s goal is for operations to identify 
where research is needed to provide new 
understanding, tools, techniques, and models that 
can fill the gap between services provided today 
and those needed now and in the near future? 

• Following this introduction, hear from a user:              
Don Watkins, Bonneville Power Administration 

• Then, a panel discussion with audience participation:  
• Jenn Gannon, USGS 
• Antti Pulkkinen, NASA 
• Don Watkins, Bonneville Power 
• Michael Wiltberger, NCAR HAO 
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Geomagnetic Services:  

Research Needed to Fill Operational Gaps  

Session Goal 

http://www.astrosurf.com/luxorion/Documents/aurore-8sep02-stevoss.jpg
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What is our 

Geomagnetic Environment?  

• Geomagnetic services are needed to support humans and technological systems 

that operate in the region between Earth’s surface and the interface between 

Earth’s magnetic field and the solar wind. 

• Solar influences, such as solar radiation, solar energetic particles, the solar 

wind, high-speed streams, and coronal mass ejections all affect the 

geomagnetic environment, including its ionized matter, radiation belts, and current 

systems; and cause effects such as storms, substorms and ionospheric 

disturbances. 



Today’s Geomagnetic  

Products and Services   

Data, Tools and Models 

 Inform Forecasts and Products  

Wing Kp WSA Enlil Satellite Environment 

Credit: D. Marshall, Forecaster 



Space Weather Scales 

3 Categories 

Geomagnetic Storms 

(CMEs) 

Solar Radiation Storms 

(Particle Events) 

Radio Blackouts 

(Solar Flares) 

 

 

http://swpc.noaa.gov 

 



Geomagnetic Storm Scales 



Geomagnetic Storm Watch issued upon 
detection of Earth-directed coronal mass 
ejection (CME) on SOHO LASCO and 
STEREO coronagraphs 

• 1-3 day forecast 

Geomagnetic Storm Warning issued 
upon detection of CME at L1 on ACE 

• 15-45 MIN forecast 

L1 

NOAA SPACE WEATHER PREDICTION CENTER 
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Geomagnetic Storm Alert 
issued upon onset of 
geomagnetic storm using 
USGS magnetometers  
• Current condition 

 

CME measurements from SOHO 
and STEREO drive the Enlil model 
which predicts arrival time   



10 

Potential New 

 Geomagnetic Services Product 

Geospace Model 

  • Goal: Evaluate Geospace models (MHD and empirical) to 

determine which model(s) are ready for transition to operations 

• Focus: Regional K and dB/dt (important to electric utilities)  

• Partnership: Evaluation at NASA/Goddard CCMC working with 

SWPC, modelers and science community   

Select Models and 
Events 

Establish Metrics  
Model-Data 
Comparisons 

CCMC Reports to 
SWPC  

o Strategic Importance 

o Operational Significance 

o Implementation Readiness 

o Cost to Operate, Maintain, and Improve 

Model(s) selection (FY13) by SWPC based on CCMC reports, 

internal and external advice, and following considerations: 

Solar Influences on Geospace Predicted with 

Geospace Models using Solar Wind Input 
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Potential New  

Geomagnetic Services Product: 

Regional Electric Field 

• Electric field calculated 
from ground-based 
observed magnetic 
variations using 1-D 
ground conductivity 
model 

• Collaborative activity 
involving:  

    USGS (Gannon, Bedrosian) 

     SWPC (Balch) 

     NRCAN (Trichtchenko, Fernberg)                      

Et (mV/km) 
calculated 

Bx (nT) 

By (nT) 

Station FRD 

March 13, 1989 

E-field level 
Typically associated 
with Kp≥8 
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Example of Evolving 

Customer Requirements   

SWPC Customer Requirements for Space Weather Services 

See: http://www.swpc.noaa.gov/Services/index.html 
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Some Topics for Discussion on: 

 Research Needed to fill 

Operational Gaps in Geomagnetic Services 

• Solar Wind Drivers (Observations and models): lead time,  accuracy, 
observation location and instrumentation; model improvements 

 
• Geospace Response (Observations and models): What model 

improvements are needed? E.g. in MHD, empirical and GIC models? What 
sensitivity studies are needed and what limits model accuracy? What 
observations are missing? What data are already available in real-time or 
could be made available? How are data and model results best presented to 
forecasters?  Are there ways to improve coordination among the operations, 
research, and commercial services to better serve customers? How do 
models perform for extreme events? 

 
• Can we follow a CME from sun to Earth? 
 
• Can we predict Bz with longer lead time than provided by L1? 

 
• Can we identify data and models that already exist that can provide 

improved services today? What more needs to be done to make them 
ready for operations?  
 

• -- and more…. 

 

  

 

 


