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Background 
ISCWSA-32 (Florence, 2010): 
Practical consequences of Earth’s ring current and how to deal 
with them: Hansen (Univ Tromsø) and Edvardsen, Baker Hughes 



The Three Parts of the Geomagnetic Field 

Main field Crustal field Disturbance field 
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Disturbance Field 

Mostly driven by the activity of the sun and solar wind 
Plus minor contribution from winds in the upper atmosphere 



Ionospheric 
currents 



Magnetospheric currents and fields 

Magnetospheric electric  
current systems 

Resulting magnetic fields: 

Use model of Maus & Lühr, 2005 & 2010 



Earth movement in 
the Magnetospheric 
field 



NGDC/USGS Real-time Calculator 

Represented magnetospheric disturbance fields: 
1) Magnetospheric variations caused by space weather 
2) Rotation of the Earth in the magnetosphere 
3) Secondary magnetic fields of electric currents, 

induced by time-varying magnetic fields in the 
conducting Earth and oceans 

 
Model drivers: 
1) USGS real-time Dst* index (ground observatories) 
2) NASA solar wind measurements (ACE satellite) 

*Dst = Disturbance Storm Time 



USGS Near Real-time Dst index 

USGS Dst (4-station version):  
• HON and SJG data transmitted by satellite and internet 
• HER and KAK data transmitted by internet only  

GUA 



USGS Near Real-time Dst index 

USGS Dst (4-station version):  
• HON and SJG data transmitted by satellite and internet 
• HER and KAK data transmitted by internet only  
Backup-1: USGS Dst (3-station version), USGS-only: 
• HON, SJG and GUA transmitted by satellite and internet 
 

GUA 



USGS Near Real-time Dst index 

USGS Dst (4-station version):  
• HON and SJG data transmitted by satellite and internet 
• HER and KAK data transmitted by internet only  
Backup-1: USGS Dst (3-station version), USGS-only: 
• HON, SJG and GUA transmitted by satellite and internet 
Backup-2: Kyoto Dst (based on KAK, HER, HON, and SJG) 
• By internet from http://wdc.kugi.kyoto-u.ac.jp/ 
 

GUA 

http://wdc.kugi.kyoto-u.ac.jp/


USGS 
Operational Dst 
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USGS Dst Index Summary 

Definitive Index for the past 
• Uses definitive (clean) magnetic field data 
• 25 year processing span 
  
Near Real-time Index 
• Uses preliminary (near real-time) magnetic field data 
• 5-15 minute latency  
 
USGS versus Kyoto Dst 
• Better time resolution (USGS: 1-minute, Kyoto: 1-hour) 
 



Screen shot of calculator 

 



Real-time Map 

Total field at the Earth surface for a magnetic storm in October 2003 

Calculator will show real-time maps of the 
declination, dip and total field 



Real-time calculator validation 
 using magnetic observatory minute values 

http://spidr.ngdc.noaa.gov/spidr 



Vassouras, Brazil (-22° Latitude) 



Honolulu, Hawaii (21° Latitude) 



Boulder, Colorado (40° Latitude) 



Barrow, Alaska (71° Latitude) 



Disturbance Field Strength against latitude 



Disturbance During Magnetic Storms (Kp≥6) 



Conclusions and Outlook 

• Real-time magnetospheric disturbance field 
prediction: http://geomag.org/models/RTDFC.html 

• Works best at low latitudes 
– Upto 50% reduction in total field and dip residuals 
 Investigate reasons for failed surveys 
 Correct total field and dip for magnetic ranging 

• Calculator will be enhanced 
– Use minute-value USGS Dst 
– Include further parts of the disturbance field 

San Antonio, Oct-11, 2012 

http://geomag.org/models/RTDFC.html
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