
HF Ionospheric Surveillance Radars 
and Associated Transmissions 

ÅCODAR 

ÅSuperDARN 

ÅDISS 

ÅVIPIR 

ÅROTHR and associated ionosondes 

 

 David L. Wilson 



CODAR 
(Coastal Ocean Dynamics Applications Radar) 

Little Island Park 
Virginia Beach, VA 
Transmit 4537 kHz 

Little Island Park 
Virginia Beach, VA 
Receive 4537 kHz 

(Photographs by David L. Wilson) 

Å Measures ocean currents and wave parameters 

Å Usually operated by universities 

Å Bi-static (separate receive and transmit) 

Å Separate locations operate within 4438-4488 KHz, 
5250-5275 kHz, 9305-9355 kHz, 13450-13550 kHz, 
16100-16200 kHz, 24450-24650 kHz, 26200-26420 kHz, 
39.0-40.0 MHz, and 42.0-42.5 MHz -  with specific 
allocations depending on ITU region. 

Å Roughly 50 W and easily heard in 4.5-5.6 MHz 



ά[L{[έ [ƛǘǘƭŜ LǎƭŀƴŘ tŀǊƪ-Virginia Beach, VA (4537 kHz, 25.73 kHz BW, 1 Hz Pulse Repetition Rate) 

(In Virginia, Old Dominion University operates 5 locations.) 

(sample lisl.wav) 



ά±L9²έ hŎŜŀƴ ±ƛŜǿ tŀǊƪ-Norfolk, VA (25.400 MHz, 101.10 kHz BW, 4 Hz Pulse Repetition Rate) 

(sample oview.wav) 



There are many CODAR stations along the US coasts in the 4 MHz band 



SuperDARN 
ÅάSuperDARNέ ǎǘŀƴŘǎ ŦƻǊ ά{ǳǇŜǊ 5ǳŀƭ Auroral wŀŘŀǊ bŜǘǿƻǊƪέΦ 
ÅSuperDARN is used to study plasma convection in the upper atmosphere. 
ÅThe radars use frequencies is 8-20 MHz with directional transmissions. 
ÅSuperDARNs ά.Y{έ ƛǎ ŀǘ .ƭŀŎƪǎǘƻƴŜ ƻǇŜǊŀǘŜŘ ōȅ ±ƛǊƎƛƴƛŀ ¢ŜŎƘ ŀƴŘ ά²![έ ƛǎ 

at NASA Wallops Mainland (Temperanceville), VA operated by JHU APL. 
ÅThere are roughly 30 SuperDARN sites throughout the world.  There are 
     SuperDARN transmitters in Alaska, Kansas, Oregon, and Canada. 
ÅTransmissions consists of a periodically transmitted pulse sequence. 

Coverage of BKS and WAL 

(Source: http://vt.superdarn.org/tiki-index.php?page=Wallops+Island+Info) 
 

(Photograph by David L. Wilson) 

A section of the antennas at Blackstone, VA 

http://vt.superdarn.org/tiki-index.php?page=Wallops+Island+Info
http://vt.superdarn.org/tiki-index.php?page=Wallops+Island+Info
http://vt.superdarn.org/tiki-index.php?page=Wallops+Island+Info


Spectrogram (time vs. frequency) showing a pulse 
ǎŜǉǳŜƴŎŜ ƻŦ ŜƛƎƘǘ олл ǳǎ ǇǳƭǎŜǎ όǘƘŜ άōƭǳǊǊŜŘέ  
pulse being actually 2 pulses) on 14.5 MHz 

One of the 300 us (microsecond) pulses 

Successive transmission of two of the 8-pulse sequences (T = 1.5 ms) on 14.5 MHz  
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[0, 14, 22, 24, 27, 31, 42, 43] gives all lag times from 1 to 43 except 6, 23, 25, 26, 30 , and 32-41. 
¢Ƙƛǎ ǎŜǉǳŜƴŎŜ άǊŜǾŜǊǎŜŘέ ƛǎ ώлΣ мΣ мнΣ мсΣ мфΣ нмΣ нфΣ поϐΦ  .ƻǘƘ ǎŜǉǳŜƴŎŜǎ ŀǊŜ ƪƴƻǿ ŀǎ ǘƘŜ άу-ǇǳƭǎŜ ƪŀǘǎŎŀƴ мрллέΦ  
Often about 30 of these sequences are transmitted in repetition before shifting to another frequency. 

9ȄŀƳǇƭŜ ƻŦ .ƭŀŎƪǎǘƻƴŜ όά.Y{έύ {ǳǇŜǊ5!wb tǳƭǎŜ {ŜǉǳŜƴŎŜ 

(Plots produced with a HackRF One receiver using Universal Radio Hacker software.) 

(sample SuperDARN BLK.wav) 



9ȄŀƳǇƭŜ ƻŦ ²ŀƭƭƻǇǎ όά²![έύ {ǳǇŜǊ5!wb tǳƭǎŜ {ŜǉǳŜƴŎŜ 
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Successive transmission of two of the 13-pulse sequences (T = 2.4 ms) on 11.0 MHz 

This sequence [0, 15, 16, 23, 27, 29, 32, 47, 50, 52, 56, 63, 64] is different than the sequence used by Blackstone above. 
It can be thought of as concatenating sequences [0,15], [0, 1, 8, 12, 14, 17], [0, 15], and [0, 3, 5, 9, 16, 17], 
ǿƘŜǊŜ ǘƘŜ ƭŀǎǘ ǎŜǉǳŜƴŎŜ ώлΣ оΣ рΣ фΣ мсΣ мтϐ ƛǎ ǘƘŜ άǊŜǾŜǊǎŜέ ƻŦ ǘƘŜ ŜŀǊƭƛŜǊ ώлΣ мΣ уΣ мнΣ мпΣ мтϐΦ 

(Plots produced with a HackRF One receiver using Universal Radio Hacker software. Photograph by David L. Wilson) 

Wallops SuperDARN antenna (at Wallops Mainland near Temperanceville) 
16 transmitters with an average power of 18 W 

(sample SuperDarn WAL.wav) 



Ionospheric Sounders at Wallops Main Base  

±LtLw όά²Lфотέύ 
Å Vertical Incidence Pulsed Ionosphere Radar 

 
Å NOAA 

 
Å Sweeps every 2 minutes starting  
      near 1200 kHz 
 
Å Made by Scion Associates Inc. 
 
Å Pulse-to-pulse time of 10 ms 

 
Å Pulse groups of 8 pulses separated  
      by 10 ms in frequency blocks  
      of 16 pulse groups in 4 frequency  
      in 4 time windows 

 

5L{{ όά²tфотέύ 
Å Digital Ionospheric Sounder System 

 
Å USAF 

 
Å Sweeps every 5 minutes starting  
      near 1000 kHz 
 
Å Made by LDI (Lowell Digisonde Intl.) 
 
Å Pulse-to-pulse time of 5 ms 

 
Å 67 pulse groups with 5 ms between pulses 
       (330 ms total time) and 170 ms between groups 

 

 



DISS (every 5 minutes) starts its logarithmic sweep near 1.0 MHz 
and  

VIPIR (every 2 minutes)  starts its logarithmic sweep near 1.2 MHz. 

(SDR-14 SpectraVue software, 9:1 transformer, and 15 ft wire antenna) 


