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L. 

Because of contr ibut ions due to  ref lect ion,  the determination of the 
turbulence r e f r ac t ive  index s t ruc tu re  constant Cn2 may be affected (e.g., 
ROTTGER, 1980). 
the radar  echo power can be used t o  calculate  Cn2, as applied i n  several  
invest igat ions (e.g., GREEN e t  al., 1978; VANZAWDT et al . ,  1978). 
power i s  determined by the convolution 

For pure sca t t e r ing  from turbulence i n  the i n e r t i a l  subrange 

The radar 

p a j - JI, eT - e )  A ( J I ~  - JI, eA - e )  sine de dJ, (1) 

where J, is  the elevat ion angle and e the azimuth angle. 
pa t t e rn  of the radar antenna pointing i n t o  the d i r ec t ion  given by J,* and eT .  
The angular d i s t r ibu t ion  A($* - +, BA - e )  expresses the aspect s e n s i t i v i t y  of 
the radar t a rge t ,  w h e r e  the angles $A and determine a tilt of the target .  
Height va r i a t ions  of these parameters are not considered here fo r  simplifica- 
t ion.  The d i s t r ibu t ion  A 
determines the anisotropy of the sca t t e r ing  i r r e g u l a r i t i e s .  I f  the radar t a rge t  
i s  an i d e a l  r e f l e c t o r ,  m = 2, and A i s  given by the Dirac d e l t a  function. It is 
found from experiments t h a t  1 < m < 2, providing evidence tha t  the radar echo 
power i s  given by a composition of s ca t t e r ing  and r e f l e c t i o n  or by d i f fuse  
r e f l ec t ion .  

The term E" i s  the 

I f  the radar t a rge t  i s  a sca t t e r ing  medium, m = 1. 

It was assumed by VINCENT and ROTTGER (1980) t h a t  i n  a two-dimensional 
approach ( e  = const), the aspect s e n s i t i v i t y  can be expressed by a Gaussian 
angular d i s t r i b u t i o n  with i ts  maximum near the zenith.  

I f  one swings the antenna beam t o  su f f i c i en t ly  large off-zenith angles 
(>12.5O, e.g., Figure 9 i n  ROTTGER, 1980) 80 t ha t  a quasi-isotropic response 
from the t a i l  ends of the Gaussian angular d i s t r i b u t i o n  can be ant ic ipated,  the 
evaluation of the in t eg ra l  (1) depends only on the known antenna pat tern of the 
radar.  
component, may be cal led "angular or d i rec t iona l  f i l ter ing".  
condition of volume sca t t e r ing ,  m = 1, and A = const f o r  i so t rop ic  sca t t e re r s .  
It has t o  be assumed, on the other hand, t h a t  the outer par t  of the angular 
d i s t r ibu t ion  r ea l ly  i s  due t o  pure turbulence sca t t e r ing  and not due t o  diffuse 
r e f l ec t ion .  The t i l t e d  antenna a l so  may pick up r e f l ec t ed  components from near 
the zeni th  through the sidelobes. This can be t e s t ed  by the evaluation of the 
co r re l a t ion  function (e.g., RASTOGI and ROTTGER, 1982). This method appl ies  a 
" t i m e  domain f i l t e r i n g "  of the in t ens i ty  t i m e  s e r i e s  but needs a very careful  
s e l ec t ion  of the high pass f i l t e r s ,  Provided t h a t  these two methods of angular 
and t i m e  domain f i l t e r i n g  can be properly applied t o  separate the contribution 
from r e f l e c t i o n  and sca t t e r ing  and t h a t  WF radars  can determine i f  a volume i s  
f i l l e d  with homogeneous turbulence, i t , i s  accepted t h a t  r e l i a b l e  estimates of 
the r e f r a c t i v e  index s t ruc tu re  constant and eddy d i s s ipa t ion  r a t e  due to  
turbulence can be deduced. 

This procedure, swinging the radar beam to  at tenuate  the r e f l ec t ed  
Under t h i s  
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