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In  the past ten years, a new type of s ens i t i ve  Doppler radars has been 
developed which operate i n  the very high frequency (WF) band, usually near 50 
MKz (wavelength A 2r 6 m). 
winds, t i d e s  , atmospheric gravi ty  waves and turbulence a t  tropospheric, s t ra to-  
spheric  and mesospheric heights. Their a b i l i t y  t o  observe simultaneously large- 
and small-scale processes makes them unique instruments f o r  studying not only 
each process separately but a l so  t h e i r  nonlinear interact ions.  

These radars can measure p r o f i l e s  of background 

The radar echoes are produced by sca t t e r ing  from re f r ac t ive  index 
s t ructures  with scales  equal t o  XI2 and p a r t i a l  r e f l ec t ions  from re f r ac t ive  
index gradients.  Refractive index va r i a t ions  i n  turn are due to  changes i n  
temperature, pressure,  humidity and f r e e  e l ec t ron  concentration. Free e l ec t rons  
play a major ro l e  only a t  mesospheric heights.  
sphere, the radar echo power decreases strongly with height due t o  the 
exponential decrease of the a i r  density whereas i n  the mesosphere, the f r e e  
e lectrons may produce one or more loca l  power maxima. 
l a t i t u d e ,  daytime and mode of radar operation, there  i s  always a more or less 
extended height range around the stratopause yielding no radar echoes. 

I n  the troposphere and s t ra to-  

Depending on geographic 

The dis tance a t  which a radar s ignal  i s  scat tered or r e f l ec t ed  i s  obtained 
from the s igna l  t r a v e l  t i m e  and the speed of l ight .  Doppler radars are  phase 
coherent so t ha t  transmitted and received s ignals  can be compared t o  ge t  both 
amplitude and phase of the echoes. 
power as  a function of the Doppler s h i f t  from the t ransmit ter  frequency. This 
Doppler spectrum contains a l l  necessary information about the in t ens i ty  of the 
r e f r a c t i v e  index va r i a t ions  a t  scales equal t o  A/2, the  mean ve loc i ty  of the 
sca t t e r ing  volume i n  the d i r ec t ion  of the antenna beam ( rad ia l  veloci ty)  and the 
d i s t r i b u t i o n  of random ve loc i t i e s  within the sca t t e r ing  volume. The 
3-dimensional veloci ty  vector can be obtained by operating the radar i n  th ree  
independent antenna beam direct ions.  The optimum temporal and s p a t i a l  
resolut ions a r e  about 1 min and 150 m y  respectively.  

The usual procedure i s  t o  f ind the echo 

The mobile WF radar t o  be used during the MAPIWINE campaign on Andoya i s  a 
modified version of the SOUSY VHF radar  being i n  operation f o r  s i x  years i n  the 
Harz Mountains (ROTTGER e t  al., 1978). The main system parameters are shown i n  
f igu re  la ,  paper 6.4B, t h i s  volume. 
by a 16-bit computer, i s  the cen t r a l  unit. It holds 1024 program s t eps  i n  core 
and con t ro l s  the whole system: the  master o s c i l l a t o r  (OSCILL) , t he  t r ansmi t t e r ,  
the  transmit-receive-switch (T/R-switch), the receiver ,  the analog-digital con- 
v e r t e r  (ADC), and the hardware adder. 

The radar con t ro l l e r ,  which i s  programmed 

The t ransmit ter  operates a s  a class-C push-pull amplifier with a bandwidth 
The maximum pulse peak power i s  200 kW with a duty cycle of 4%. The of 3 MHz. 

pulse length can be varied from 1 to  100 PS corresponding t o  a height resolu- 
t i o n  of 150 m t o  15 km. 
technique i s  applied (for  d e t a i l s  see SCHMIDT e t  al . ,  1979). 
coding and r e p e t i t i o n  frequency are eas i ly  adjustable  t o  the requirements of the 
d i f f e r e n t  observational programs by software instruct ions.  The t ransmit ter ,  the  
receiver  and the antenna a r e  connected t o  a high-speed transmit-receive-switch 
with a recovery t i m e  of less than 10 us, corresponding t o  a minimum radar range 

To increase the signal-to-noise r a t i o ,  a pulse coding 
The pulse length,  



34s 

of 1.5 km. 

The antenna array consis ts  of 516 four-element Yagis with a t o t a l  gain of 
35.5 dB and a half  power beam width of 3". By means of a system of 110 four- 
port  coaxial  re lays ,  the antenna diagram i s  s t ee rab le  i n  th ree  independent 
direct ions.  To reduce interference and c l u t t e r ,  the suppression of sidelobes 
of the antenna pat tern i s  about 25 dB a t  angles close to  the zeni th  and about 40 
dB f o r  low deviation angles. 
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