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Polar plasma convection maps in both hemispheres updated in real time on the web site, contributing to 
space weather research

Plasma (ionized atmosphere) convection 
flow patterns in the entire high and mid 
latitudes provide fundamental and important 
“weather maps” in upper atmosphere to 
elucidate the mechanism of magnetic storms 
and to investigate space weather forecasts.

The international SuperDARN radar network, 
in which Syowa SENSU radars play an 
important role, allows us to obtain snapshots 
of the convection maps every minute updated 
in real time for the fi rst time in the world.

Success in detailed observation of neutral 
winds by meteor echo analysis, helping to 
elucidate long-term climate change

At Syowa Station, for the first time, SuperDARN radars 
have been used successfully to obtain detailed neutral wind 
data around mesopause region, with raw time-series analysis 
of meteor echoes. Applying this new method to the whole 
SuperDARN network will contribute greatly to enhancing 
polar upper atmosphere observation networks, which 
provide the key to elucidating global warming and other long-
term cl imate 
change, and 
creating upper 
a t mo s phe r e 
weather maps. 

Research on the aurora 
generation mechanism by 
exploring with aurora optical 
imagers and unmanned 
magnetometer networks

Installing optical imagers and 
unmanned magnetometer networks 
at South Pole Station, Zhongshan 
Station and Dome Fuji Station, 
under the vast fields-of-view of 
SuperDARN radars enables us 
to research electr ic f ields and 
ionospheric currents surrounding 
aurora to elucidate aurora generation 
mechan ism and  i onosphere -
magnetosphere coupling processes.

Imaging technique to dramatically 
improve the spatial  resolut ion 
of  radar  observat ion is  being 
developed.

Example of wind velocity observation around mesopause region Example of detailed aurora observation using imager and radar

International SuperDARN radar network is a powerful tool facilitating real-time monitoring of fundamental 
physical parameters in the global upper atmosphere. Through researches on the upper atmosphere, 
located in the boundary region between outer space and the earth’s atmosphere, we make an important 
contribution to reveal not only phenomena of auroras and magnetic storms that impact human life 
activities, but also long-term climate changes, - ultimately contributing to survival strategies of humanity.

SENSU SuperDARN radar at Syowa Station Example of convection patterns in both polar ionospheres obtained by SuperDARN

Northern hemisphere Southern hemisphere

Exploring polar upper atmosphere convection fl ow with 
SuperDARN radars
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