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Hocking’s technique

( )∑ − 2
radmrad vvTo determine mean winds

wherevradm is the mean radial velocity expected if the winds were
uniform in a horizontal plane

However, in reality the wind is not uniform, and the measured
radial velocityvrad usually differs from the value ofvradm

θφθφθ coscos WsinVsinUsinv radm ++=
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HOCKING (2005). Ann. Geophysicae,23:2433-2439
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Data Analysis

• Only unambiguous meteors

•

• The time bins cover 2 hours and 1h overlap

• 4-km height bin

• At least 30 echoes

• GW of period less than 2–3 h

•
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Raw meteor data
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Modified composite
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• Simulating an analytical wind model using a 
real meteor distribution

• The radial velocity of each meteor has been
changed for the ones calculated by the
following equations

Methods’ tests
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Direct Analysis

Composite day

Modified Composite



Apparent variability in the variances

GWs simulated were constant

Where these variabilities come from?



Using constant meteor distribution and Case 0 



Using constant meteor distribution and Case 0 but with no GW 



Correction of the apparent variances

• Our method involves the following steps: 
• 1. compute the total horizontal wind in each time/height interval;
• 2. infer v’rad for each meteor detected in each of these intervals;
• 3. fit the total winds at each altitude with sliding 4-day fits to the tidal and 

2-day wave amplitudes and phases;
• 4. create a composite day on the basis of the vrad’values and the angular 

information;
• 5. infer the resulting GW variances and momentum fluxes;
• 6. build a second composite day with the fitted tidal and Planetary Wave 

(PW), by replacing the measured  vrad of each meteor by the modeled one 
using the fitted tidal and PW parameters determined in step 3;

• 7. compute the artificial apparent variances for this second “tidal and PW”
composite day;

• 8. Subtract the artificial variances from those inferred in step 5.



TESTING 
Total Variances Apparent variances GW = total - Apparent



SUMMARY
• Our analysis has shown that our modified 
composite day method yields more accurate results than 
either the simple composite day analysis or simple day-to-
day averages

• Numerical simulations using realistic tide and GW 
parameters showed that our technique is successful in 
largely removing contamination by tides

• Tests similar to those used by Fritts et al. (2010) 
(Not shown here), showed that our modified composite 
day analysis has also presented a reasonable ability to 
extract GW momentum fluxes at least around 90 km.
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Case 1

Monthly specified (dashed) and recovered (solid) distributions of (a) zonal (black) and meridional (green) mean winds, 
(b) diurnal tide amplitudes, (c) semidiurnal tide amplitudes, and (d) GW momentum fluxes for mean, tidal, and GW 
fields specified in Case 1. Recovered amplitudes and momentum fluxes were obtained with actual January 2005 meteor 
distributions.



Case 4
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(a) Vertical velocities showing the occurrence of random superposed GWs throughout the assumed test interval of CP 
January 2005. Vertical velocities of 20 and 10m/s indicate occurrences of GWs having 3 and 4 h durations and propagating in 
the zonal and meridional directions, respectively (successive daily offsets are 40 m/s). (b and c) Diurnal variations of 
momentum flux throughout the composite day. d) Monthly mean profiles of the zonal and meridional momentum fluxes 
inferred for January 2005 meteor distributions based on the GW occurrences shown in panel a)


