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Super Dual Auroral Radar Network (SuperDARN)
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Number of operating HF radars: 38 (24 in the northern and 14 in the southern hemi-
spheres) as of Feb 01, 2023, operated under the cooperation of about 10 countries
The radars use basically the same hardware architecture, same operation software, 

same schedule, same data format and same data analysis software, provide important 
information for the space weather / geospace dynamics studies.

Standard temporal resolution: 1-2 min



Global convection map movie on 04 Nov 2021
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Schematic objectives of the SuperDARN radars
Adapted from Nishitani, Ruohoniemi, Lester et al., Mid-latitude SuperDARN review 
paper (PEPS, 2019, PEPS most cited award 2021, latest citation #: 128, google 
scholar)

5



Recent updates of 
the SuperDARN HOP radars
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• Radar system check (2022.10.16-18)
• Repair of Antennas (2021.11.1) (HOP East F13)
• Synth Unit problem at HKW (2022.10.28-11.1) – recovered by 

switching off/on the Synth Unit and the timing computer.
• BASBOX problem at HKW (2022.11.5-2023.1.18) – the faulty BASBOX was

sent to Univ. of Leicester for repair and was sent back to Rikubetsu in January. The 
problem was due to the faulty power supply unit, which was replaced with a new 
one. Spare power supply unit was also purchased from Univ of Leicester.

• Timing computer problem at HOK (2023.2.15-17) –It stopped working because of a 
faulty PC cooling fan. We visited the site and fixed the problem by replacing with 
the spare PC’s cooling fan.

• Mid-latitude SuperDARN review paper (Nishitani et al., PEPS 2019) – now the 
number of citation is 128 (ref. google scholar) -> PEPS Most Cited Paper Award 
2021

• Nikon camera D610 for monitoring auroras/NLCs and the Window10 PC got faulty 
and were replaced in October. 

• The plan of implementing a full imaging capability at the HOK radar started from 
2022 FY (we get Kakenhi funding from 2022 FY).

• The network to the radar site often becomes faulty. We are planning a repair work 
or complete replacement of the whole system this year



HOP radars archive (2022.04-2023.02)
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HFレーダーリモート受信機のシステム構成図（レーダーサイト）_20140509
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Nishitani et al. (2021), Polar Sci. SuperDARN special issue
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SuperDARN remote receiver in 
Nagoya (2014-)
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https://doi.org/10.1016/j.polar.2021.100669
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Current Hokkaido East / West radar Tx/Rx system

Tx / Rx block diagram
Japanese SuperDARN Meeting
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SuperDARN
Hokkaido East HF radar 
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Plan of installing full-spec imaging receivers

2023/3/9 13



Borealis system at University of Saskatchewan: 
addition of imaging capability to the SuperDARN

(McWilliams et al., Radio Sci., 2023)
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The imaging capability increases the temporal resolution of the data by several 
times, as well as the spatial resolution 



ISEE international technical exchange 
meetings (2/21, 2/24)
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Summary
• SuperDARN Hokkaido East / West radars have been 

operating, although there have been several problems (both 
radars were down for a few days to a few months).

• We are funded for the development of the imaging receiver 
system (2022-2027FY).

• The network to the radar site (Wifi relay system) often 
becomes unstable (sometimes as slow as a few 10kB/s). A 
fundamental solution is desirable.

• Recent topics:
– Shinbori et al., Tonga earthquake effect (this meeting)
– Morita, ULF wave characteristics (this meeting)
– Omori, mid-latitude ionospheric convection (this meeting)
– Furuhashi, F-region echo characteristics (this meeting) 
– Nishitani, SAPS latitude characteristics (this meeting)
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HOP Publication list in 2022FY
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Visiting SuperDARN scientists from 
foreign countries in 2022 FY

• Shibaji Chakraborty (Virginia Tech, USA)
– 2022.9.13-11.10 Solar flare effect on the ionosphere

• Pavlo Ponomarenko (U of Saskatchewan, Canada)
– 2023.2.1-4.30 ULF waves characteristics etc.

• Hermann Opgenoorth (U of Umea, Sweden)
– 2023.2.13-3.10 Sub-auroral dynamics (magnetic / electric 

fields and effects on GIC / )
• Kevin Krieger (U of Saskatchewan, Canada)

– 2023.2.16-27 SuperDARN technical exchange
• Remington Rohel (U of Saskatchewan, Canada)

– 2023.2.16-27 SuperDARN technical exchange
• Matthias Foerster (GFZ, Germany)

– 2023.2.20-3.3 Storm-time electric field / particle precipitation
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Another recent topic – detection of low-latitude 
aurora during the Feb 2023 storm event
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Newspaper reporting on the aurora observation at 
Rikubetsu Astronomical observatory
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630 nm auroral Imager data (left) and magnetic 
field / photometer data (right)

https://stdb2.isee.nagoya-u.ac.jp/member/shiokawa/aurora_230227.html
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Northern sky images taken by Nikon 
N610 camera@HOK radar site 
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Feb 27, 2023
Hokkaido West / East quicklook plots
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SuperDARN Quicklook plots at: http://cicr.isee.nagoya-u.ac.jp/hokkaido/
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