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Exploring ionospheric long-term variation based on more than 50 years of observation data
The  ionospher i c  va r ia t i ons 

depend on the solar activity and the 
upper atmospheric variation.

Thanks to more than 50 years’ 
observation by the National Institute 
of Information and Communications 
Technology (NICT),  research 
on the relationship among solar 
activity, the upper atmospheric 
variations, and the ionospheric 
variations has advanced. It is now 
becoming clear that a tendency for 
the ionosphere F2 layer to reduce 
its altitude, thought to be related to 
long-term variation in atmospheric 
temperature at altitudes lower than 
the ionosphere, is being observed 
in the ionospheric variation.

Unique long distance observation of LF fi eld strength 
enables us to verify a new method for estimating LF fi eld 
strength propagating over long distances

The electric fi eld strength of the LF Standard Time and Frequency Signal 
used in radio clocks have been observed on board Shirase during cruises 
between Japan and Antarctica.

NICT is the unique organization in the world 
to conduct such long-distance observation. In a 
comparison of these observation results with new 
methods of calculating the field strength with which 
LF radio waves are propagated over long distances, 
it was found that the calculations and observations 
are in good agreement. As a result, this calculation 
method was proposed to an international body 
(ITU-R), and the recommendation has been adopted.

Observing GPS radio wave scintillations 
accompanying auroral activity

The ionosphere sometimes can make scintillations 
in the GPS radio waves which are used for positioning 
and navigation, such as car navigation systems. In the 
worst case, loss-of-lock on GPS signals can occur due 
to severe ionospheric disturbances.

These phenomena appear mostly in the equatorial 
and polar regions. At Syowa Station, therefore, GPS 
receivers have been installed to observe GPS radio 
wave scintillations accompanying auroral activity, etc., 
and investigate their effect on the positioning accuracy.
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The ionosphere varies according to the state of the solar activity and the upper atmosphere. Among others, this can 
affect short wave communications and precise geopositioning using satellite radio waves. Therefore, space weather 
forecasts are required to monitor the ionosphere constantly and predict this variation. Japan’s Syowa Station is the 
only facility in the world where high-quality ionospheric observations have been continued for more than 50 years in 
Antarctica, and this provides very valuable data on a global level to assist an understanding of long-term variation.

Routine observation: National Institute of Information and Communications Technology 
“Supporting space weather forecasts with routine ionospheric observation”
Toward understanding the solar activity effect to the ionosphere and enhancing safety and security of radio use
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