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INTRODUCTION 

It has been suggested t h a t  the v e l o c i t i e s  produced by the  spaced antenna 
pa r t i a l - r e f l ec t ion  d r i f t  experiment may c o n s t i t u t e  a measure of the v e r t i c a l .  
o s c i l l a t i o n s  due t o  short-period gravi ty  waves r a t h e r  than the mean hor izonta l  
flow. The contention i s  t h a t  the in terference between say two sca t t e re r s ,  one 
oE which i s  t r ave l ing  upuard, and the 'o the r  down, w i l l  c r ea te  a pat tern  which 
sweeps across  the ground i n  the  d i rec t ion  (or ant i -para l le l )  of the wave propa- 
gation. Since the expected r e s u l t ,  v iz .  spurious d r i f t  d i rect ions ,  i s  seldom, 
i f  w e r ,  seen i n  spaced antenna d r i f t  v e l o c i t i e s ,  t h i s  speculation i s  t e s t e d  i n  
the  following model. 

MODEL 

Figure 1 i l l u s t r a t e s  the  geometry of the model, which i s  very s imi la r  t o  
t h a t  developed by WRIGHT and PITTEWAY (1978). Forty point s c a t t e r e r s  a r e  
placed randomly wi thin  the aper ture  of the antenna system. Amplitudes a r e  
summed a t  a l l  receiver  antennas every 0.5 s, a f t e r  which the s c a t t e r e r s  a r e  
moved according to :  

where i r e f e r s  to. the ith sca t t e re r .  The aupli tudes a r e  a l s o  va r i ed  randomlyE 
i n  a staggered fashion, a complete update takes place over 7 samples. I f  a 
s c a t t e r e r  mwes out of the aper ture  i n  the hor izonta l  d i rec t ion ,  it i s  re- 
placed by one a t  the opposite s ide;  i f  i t  moves out v e r t i c a l l y ,  i t  i s  not in- 
cluded i n  the  amplitude summation u n t i l  it re-enters. A t  50 m/s, the whole 

- pa t t e rn  would be replaced i n  10 min. "Records" a r e  5 min i n  length. 

-- -. - --- - - - - --- Simulations were done f o r  several  values of GW per turbat ion ve loc i ty  and 
periods,  and a range of azimuth angles. The background flow was 50 m / s  eas t -  
ward. 

DISCUSSION AND CONCLUSIONS 

It can be seen from Table 1 t h a t  the d r i f t  d i r ec t ions  a r e  very c lose  t o  
the  mean background flow (90"). The t rue  v e l o c i t i e s  a r e  low,  possibly because 
the  model does not f i t  the ana lys i s  assumptions (viz. Gaussian s p a t i a l  and de- 
cay time cor re la t ions ) .  The major e f fec t  of the GW i s  t o  lower the character- 
i s t i c  time i n  the pattern.  

Another t e s t  (not shown) with the aper ture  and GW wavelength xeduced by 
112, but the  same r f  wavelength, did exhibi t  major per turbat ions  i n  the  cor- 
r e l a t i o n s  and resu l t ing  d r i f t  v e l o c i t i e s  which a re  not ye t  understood. The 
d i s t o r t i o n  of the co r re la t ions  caused a t  l e a s t  half  the data  t o  be re jected on 
the  b a s i s  of the normalized time discrepancy -- t h a t  is, the co r re la t ion  peaks 
d i d  not ind ica te  a pa t t e rn  motion. The e f f e c t  appears t o  depend on the r e l a t i o n  
between the aper ture  and the rad io  wavelength. I f  so, then the  r e s u l t s  found i n  
the  present model ( 1 135 m, antenna beam = 20") can be scaled t o  V?iF 
( A  - 6 m) by reducing the beam width t o  4" ( the  difference i n  range between the 



Figure 1. Geometry of s c a t t e r i n g  model. 

center  and edge of the  s c a t t e r i n g  l a y e r  i s  made the same number of wavelengths). 

- Consequently, although the v e l o c i t i e s  may be perturbed by g rav i ty  waves, 
M spuri.ous values  (depending only on the GW) a r e  expected, and t h i s  i s  what i s  
found i n  pract ice .  

--- - - - - 
An expansion of the model t o  simulate MF doppler experiments i s  planned 

f o r  the  fu ture .  . 
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Table 1 .  Results of d r i f t  analys is  for various azimuth angles 
and wavelengths of gravity waves. 

Gravity wave Drift analysis 
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Figure 2.  Auto- and cross-correlations for V = 20m/s. 
X = 60 lcm. period = 10.1 min, for the datrused  

Table 1 .  

v ap $ap 'tr $tr r c  A 
( d s )  Eofl % ( d s )  Eom (sec) (m) (m) Eom 

54. 103' 47 89' 3.6 163 129 53' 

55 91 45 80 3.6 153 140 73 
59 80 47 90 3.4 178 162 168 

9 93 45 80 3.3 163 148 42 

57 87 42 89 2.6 127112 97 

58 91 50 86 3.6 150129 68 

61 100 49 89 3.1 163127 67 

72 96 47 84 2.0 160 129 41 

59 87 41 93 2.8 176 149 158 
84 98 37 79 1.6 167 119 43 
70 98 38 98 2.0 180 140 9 
74 91 37 92 1.8 167136 1 

72 93 38 $7 2.0 161142 31 

63 74 48 71 2.7 153 144 39 
67 91 48 87 2.6 173155 22 

61 99 46 97 2.8 157 144 19 
62 103 43 107 2.3 136 121 123 
45 118 3 98 4.2 270162 42 

67 84 37 86 2.8 188 1% 88 




