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Geomagnetic Data Availability 



Extreme Value Analysis 

 Initial data is Geomagnetic Hourly Range values 
based on 1-minute observatory data 

 Determine maximum value for each 5-day block 
 Source data for analysis = block extremes 

- Ensure that block extremes are independent 
 Fit to generalised extreme value distribution 
 Test the process using 16-year subset of data 
 Determine the return period as function of event 

size 
 

From Nikitina et al, 2016 

Presenter
Presentation Notes
Test if “Gumbel” or “not Gumbel” distribution
Different results for different observatories




Testing the Extreme Predictions 

From Nikitina et al, 2016 

Presenter
Presentation Notes
Verification test example. Data for 16 years (1990-2005) of the geomagnetic hourly ranges for Yellowknife are shown as circles, 
the best fit is plotted by the dashed line and 99% confidence interval are solid lines. 
Black squares are the predicted values for once per 40 and once per 50 years events. 
Red point is the maximum for all the data measured at Yellowknife for 40 years. 
This value is inside the 99% confidence interval, and the relative error of the forecast is 1.5%.

Y is a double log coordinate



Extreme Occurrences: Ottawa 

From Nikitina et al, 2016 



Extreme Occurrences: Meanook 

From Nikitina et al, 2016 



Extreme Occurrence v Latitude 



Effect of Sampling Rate 

From Trichtchenko, 2016 



Geological Zones in Canada 



New Earth Models 



Manitoba earth model zones 



Quebec earth model zones 

From Fernberg, 2016 



Conclusions 

 Use of multiple 1-D earth models provide a first 
approximation to including 3-D earth structure in GIC 
modelling 
  ignores boundary effects  
  ignores 3-D effects in Earth response 
     (off-diagonal elements in magnetotelluric impedance tensor) 
 

    More work needed on the Coast Effect 
 Frequency and spatial dependence 
 

 GIC modelling techniques can handle electric 
fields produced 
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