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Background 
• During an intense geomagnetic storm, time-varying magnetic fields 

can induce electric fields within the Earth's conducting interior, 
driving quasi-direct currents that may interfere with power-grid 
operation.  

• If sufficiently strong, they may damage transformers and/or cause 
blackouts.  

• Consequences of even more extreme events explored in a number of 
reports, which, in the worst case may lead to prolonged periods 
without power, water, or food.  

• So, identifying the appropriate benchmark(s) to capture these 
possibilities is important!  

 



Objectives of Phase I “Induced Geo-Electric 
Fields” 
•Assess the feasibility of establishing functional 

benchmarks for geo-electric fields using 
currently available storm data sets, existing 
models, and published literature; and  
•Use the existing body of work to produce 

benchmarks for induced geo-electric fields for 
specific regions of the United States.  

 



Methodology used by the “Induced Geo-
Electric Fields” WG 
• Focused on developing (1) maps of geo-electric hazard, (2) a formal 

statistical product from them (Love et al., 2016).  

• Developed maps of extreme-value geo-electric amplitudes over ~1/2 
continental U.S. 
• built by combining estimates of surface impedance (from magnetotelluric 

survey data) with statistical maps of extreme-value geomagnetic activity, to 
produce estimates of geo-induced electric fields.  

• Estimates for likelihood of extreme geomagnetic activity based on 
extrapolation of quasi-power-law distributions.  

 



 



Love et al. (2016) 



Main points from “Induced Geo-Electric 
Fields” WG in the Phase I report 

• Products from WG were:  

1. Well-defined and could be quantified, including their uncertainties;  

2. Described a significant fraction of the U.S., with plans to complete 
mapping for other geographical areas; but 

3. Focused, and not necessarily the most useful for some stakeholders 

 



Next steps?  

• Review studies completed/started since the writing of the Phase I 
Report, e.g.,  
• Love et al. (2019) 

• Lucas et al. (2018) 

• Solicit input from “stakeholders” about how Phase II should be 
undertaken 

• Different or additional benchmarks?  
• Wave shapes?  

• Funding to support spatial mapping efforts?  

 

 

 

 



Concluding Remarks 

• First meeting of this “next steps” working group: April 23-25, 2019 
(Denver).  
• Everyone welcome (at least for first day) 

• Formally, submit ideas by 12th April to: 
• https://www.ida.org/STPI/ExploreSTPIResearch/SpaceWeather 

• Informally, inputs/suggestions for this WG accepted anytime prior to, 
or at plenary session on the 23rd. 

• Inputs after 25th may be considered if possible. 

https://www.ida.org/STPI/ExploreSTPIResearch/SpaceWeather

