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ABSTRACT 

We present a new method of measuring  lower thermospheric wind velocity profiles 
by  tracking  non‐specular  meteor  echoes  in  Ame.  This  approach  relies  on  having  a 
radar  following plasma  irregulariAes as  they are dragged by  the neutral wind.    This 
requires  a  VHF  radar  with  interferometric  capability  able  to  point  close  to 
perpendicular  to  the  geomagneAc  field.    Using  a  small  sample  of  data  from  the 
Jicamarca Radio Observatory, we calculated wind speeds and direcAons between 90 
and 110\, km with a range resoluAon of a few hundred meters.   The measurements 
taken show speeds reaching 150m/s and someAmes changing by as much as 100m/s 
over a 6km alAtude range. With some refinement of the data collecAon and analysis 
techniques,  we  expect  that  one  could  obtain  high  resoluAon  images  of  lower 
thermospheric winds as they change in both alAtude and Ame.  We will discuss these 
results, the physics underlying these measurements, and the limitaAons. 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Legend: 
 Red: 0‐0.5s 
 Blue: 10‐10.5s 

Sample Meteor Echo 

CapAon: Long trail from July 12, ’05 data set.  The SNR (leg) in dB and the phase 
difference (right) between the B and C quarters of the antenna array 

CapAon: East‐west and north‐south trail posiAons vs. alAtude at 0s–0.5s (red) and 
again at 10s–10.5s (blue). Phase data in these intervals were treated as staAsAcal 
samples and converted to 3‐D posiAons. The central point at alAtude corresponds to 
the mean posiAon, while the horizontal bars give the standard deviaAon. 

Using  trail phase differences to obtain meteor echo posiAons at 0.25s and 10s 

CapAon: Difference between the B 
and C phase angles in radians at 
96 km alAtude. 

Specular Meteor Radar Winds 
Buckland Park VHF Meteor Radar 

New Wind Velocity Profiles 

Not to scale 

80 km 

130 km 

A 
B 

C 

Rocket Wind Speeds 

Larsen, M. F. , J. Geophys. Res., 2002 

Phase differences in each range gate has a disAnct slope: Gives the wind speed 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example 


