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The dipole strength is decreasing 





The total magnetic field under SMA 



Time Evolution of SAMA 



The inner Van Allen belt approachs the 

surface under SAMA 



Energetic electrons 

flux at 500km over 

surface 

Very energetic protons  

Flux at 500km over 

surface 



Memory upsets detected by UOSAT satellite.  

The magnetic field intensity levels are shown.  



Done in 2011 from Observatorio Astronómico y Geofísico de 

Aiguá (Maldonado)  

 
Instrument: Precision Proton Magnetmeter (Geometrics G856X) 

First monitoring of the magnetic 

field in Uruguay 



Evolution of the total intensity of the 

magnetic field from OAGA during 2011 

2011 



2011 

Daily amplitude of the total intensity 



Comparative analysis with other 

geomagnetic observatories (Intermagnet) 



OAGA: the observatory with the 

lowest values of the magnetic field in 

the world 



OAGA: the observatory with the 

lowest values of the magnetic field in 

the world 

Data from the IGRF11 model 



Global lightning 

Schumann and Huntrieser (2007) 



Total magnetic field from OALM 

during a thunderstorm in days 242 to 

244. 

Histogram of the number of 

intensity drops 

 

Number of lighting measured in 

data provided by INPE (Brasil)  

Day of year 2011 

Day of year 2011 

Day of year 2011 
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Geomagnetic 

Induced  

Currents 



Geomagnetic Induced  

Currents in electric 

power lines in Uruguay 

Caraballo, Sánchez, Tancredi (2012) 

“Halloween” solar storm 

29 Octuber 2003 



Observatorio Astronómico y 

Geofísico de Aiguá   Lat.      Long. 

Geographic 34.3S  54.7W 

Geomagnetic 24.7S  16.0E 





Observatorio Astronómico y 

Geofísico de Aiguá 
A plataform for the development of  

Space  Sciences in Uruguay 

• Magnetometers 

• Solar activity sensors 

• Telescope  for asteroids and comets follow-

up 

All-sky cameras for bolides and cloudiness 

• Meteorological station 

• Sismometer 

• GPS station 

• Lightning  detector 

• Low-energy cosmic rays detector 

• …... 

 



Internet Radiolink 

Magnetometer hut and solar panel 

All-sky camera 



GSM-90 v7.0 T Overhauser EUROMAG 

scalar magnetometer 

- long term stability and high accuracy; 

- high resolution and low noise (0.022nT). 

GSM-90F5D  

Overhauser dIdD (delta Inclination/delta 

Declination) 
A fully integrated 3-component 

Overhauser vector magnetometer for continuous 

monitoring of the inclination, 

declination and total intensity of the earth's magnetic field 

Magnetometers in installation 

GEM Systems Magnetometers 



The possible social impacts of SAMA 

• In space: 

– Memory upsets and failure of satellites 

– Exposure of astronauts 

– Problems with telecommunications and GPS 

• In the atmosphere and on the surface 

– High flux of energetic particles in the ionosphere 

– Biological consequences for the exposure at a low magnetic 

field 

– Consequences to flights passengers and crew 

– GICs? 

– ….. 



Social impacts depends on the 

location on the Earth 

Earthquakes, volcanoes, tsunamis, weather storms 



What is the distribution on 

Earth of the social impacts 

of Space Weather? 








