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The	
  geomagne0c	
  field	
  is	
  generated	
  in	
  the	
  Earth’s	
  deep	
  interior	
  and	
  extends	
  out	
  into	
  space,	
  
where	
  it	
  interacts	
  with	
  the	
  solar	
  wind.	
  Important	
  effects	
  of	
  space-­‐weather	
  are	
  realized	
  at	
  the	
  
Earth’s	
  surface,	
  including	
  hazards	
  for	
  the	
  electric-­‐power	
  grid	
  industry.	
  
	
  



The	
  geology	
  and	
  deeper	
  lithospheric	
  structure	
  of	
  the	
  United	
  States	
  (and	
  North	
  America)	
  is	
  extremely	
  
complicated.	
  Localized	
  differences	
  in	
  rock	
  type,	
  mineralogy,	
  water	
  content,	
  phase,	
  and	
  topography	
  
correspond	
  to	
  geographic	
  and	
  depth-­‐dependent	
  structure	
  in	
  electrical	
  conduc0vity.	
  



The	
  electric-­‐power	
  grid	
  of	
  the	
  United	
  States	
  stretches	
  across	
  a	
  geography	
  of	
  geological	
  
structure,	
  and,	
  therefore,	
  electrical	
  conduc0vity	
  structure.	
  



Geomagne0c	
  and	
  Geoelectric	
  Data	
  
Japan	
  Meteorological	
  Agency,	
  Kakioka,	
  29-­‐31	
  October	
  2003	
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Working	
  in	
  the	
  field	
  to	
  deploy	
  magnetotelluric	
  sensor	
  systems.	
  
	
  



NSF	
  EarthScope	
  MT	
  survey	
  by	
  2018	
  with	
  recent	
  USGS	
  work	
  in	
  Florida.	
  



Possible	
  augmenta0on	
  of	
  MT	
  survey	
  (white)	
  

Will	
  provide	
  data	
  useful	
  for	
  induc0on-­‐hazard	
  science	
  and	
  	
  
for	
  fundamental	
  geological	
  understanding	
  of	
  the	
  Earth’s	
  lithosphere.	
  



Insert	
  movie	
  of	
  magne0c	
  vectors	
  



Localized	
  differences	
  in	
  effec0ve	
  “Berdichevsky”	
  Earth	
  resis0vity	
  are	
  correlated	
  with	
  
localized	
  geoelectric	
  response.	
  For	
  reference:	
  seawater	
  resis0vity	
  =	
  0.2	
  ohm.m.	
  



Conclusions	
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•  Induced	
  geoelectric	
  fields	
  show	
  substan0al	
  geographically	
  
distributed	
  differences	
  in	
  amplitude,	
  direc0on,	
  and	
  phase.	
  

•  Across	
  the	
  north-­‐midwestern	
  United	
  States,	
  an	
  intense	
  
magne0c	
  storm	
  having	
  500	
  nT	
  amplitude	
  at	
  100	
  seconds	
  
would	
  induce	
  geoelectric	
  fields	
  with	
  an	
  average	
  amplitude	
  of	
  
about	
  2.71V/km,	
  but	
  a	
  representa0ve	
  range	
  of	
  0.15	
  V/km	
  to	
  
16.77	
  V/km.	
  	
  

	
  
•  Significant	
  improvements	
  in	
  the	
  evalua0ons	
  of	
  induc0on	
  
hazards	
  will	
  require	
  much	
  more	
  detailed	
  knowledge	
  of	
  the	
  
Earth's	
  interior	
  3D	
  conduc0vity	
  structure.	
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