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I n  t h i s  shor t  note  a t t e n t i o n  s h a l l  be drawn t o  the f a c t  t h a t  an extension 
of the  antenna area  may be  preferred t o  an increase of t ransmit ter  power, i f  
one takes i n t o  account t h a t  r e f l e c t i o n  of ten dominates the  s c a t t e r  contr ibut ion 
a t  near  zeni th  angles. We can wr i t e  the radar  equation (e.8. ROTTGER, 1984): 

with the contr ibut ion due t o  

r e f l e c t i o n  dZ - A ( F * z ) ~ * A - ~  

and the  contr ibut ion due t o  

s c a t t e r i n g  C: - 0.03 Cn ZaA-1/3 

where 

P = received echo power, 
Pa = average t r ansmi t t e r  power, 
A = antenna area,  
r - range, 
~r = t ransmit ter  pulse length,  
A = radar  wavelength, 
M = mean generalized r e f r a c t i v e  index gradient,  
F ca l ib ra t ion  fac to r ,  
cn2 = t u r b u l e ~ c e  r e f r a c t i v e  index. 

T t  i s  noticed t h a t  an increase of the antenna area  A l inea r ly  increases 
the  contr ibut ion of r e f l ec t ion .  This i s  most l ike ly  t o  occur a t  v e r t i c a l  inci-  
dence, s ince  M i s  l a rges t  i n  the  y e r t i c q l  d i rec t ion  (leading a l s o  t o  the well- 
known aspect sens i t iv i ty ) .  I f  Cr > Cs , the received power P in- 
creases  quadrat ica l ly  with the  antenna area;  e.g. doubling the area y ie lds  a 
four-fold increase  of echo power, whereas a doubling of t ransmit ter  power (e.g. 
doubling the  number of t ransmit ters)  only doubles the received power (see  Figure 
11.. However, one has t o  bear i n  mind t h a t  t y s e  considerations hold only i n  
the  f a r  f i e l d  rm of the antenna, i.e. r > D / A ,  where D i s  the diameter 
of the antenna array.  The a l t i t u d e  ranfes a t  which the echo power ge t s  weak 
and we have t o  consider improvements of s e n s i t i v i t y  a re  mostly larger  than 5-8 
km, It follows t h a t  our considerations a r e  v a l i d  up t o  antenna diameters c l o ~  
t o  200 m f o r  wavelengths of 6 m. On the other hand one has t o  bear i n  mind 
t h a t  the  r e f l e c t e d  component has t o  be l a rge r  than the sca t t e red  component which 
only holds fo r  near zeni th  angles. 

Rottger,  J. (1984), the MST Radar Technique, Handbook f o r  MAP.- Vol, 13, 187-232, 
SCOSTEP Secre ta r i a t ,  Dep. Elec. Eng., Univ. 11, Urbana. 

*@resently a t  Akc ibo  ~ b s e r v a t b r ~ ,  Arecibo, Puerto Rico. on leave from 
Max-Planck-Institut f u r  Aeronomie, Lindau, W. Germany. 

https://ntrs.nasa.gov/search.jsp?R=19850024204 2020-03-20T18:06:22+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42844559?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Figure 1. Dependence of power P (arbitrary units) 
and antenna ar5a A $arbitrary units) for dominating 

(Cr < < C s  ) and dominating ref lect ion 




