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Radar i n v e s t i g a t i o n s  of Venus s u r f a c e  were made i n  1983-1984 by nieans 
of Venera - 15,16 on - board SAli and r a d a r  a l t i m e t e r .  Tlie r e c o r d s  of r a d a r  
echoes ,  r eg i s -Lrn ted  i r i  e v e r y d a y ' s  r a d a r  su rvey  d u r i n g  s p a c e c r a f t  p a s s i n g  
n e a r  p l a n e t ,  be ing  trarisrnit t e d  t o  t h e  E a r t h ,  where a f t e r  d i g i t a l  precessing 
r a d a r  i n ~ a g i n g  sna t l l e s  and measurelrients of h e i g h t  p r o f i l e s  a l o n g  s p a c e c r a f t  
t r a c k  were genera ted .  

A t  t l ie  bottom of f i g .  I  a  f r a g n e n t  of r a d a r  swath,  mapped from Venera - 
1 6 ,  i s  p laced .  A l e n g t h  of t h i s  fro.grnent i s  600 km, w i d t h  i s  about  120 km, 
s p a t i a l  r e s o l u t i o n  i s  1 km. A t r a c k  o f  s p a c e c r a f t  i n  t h i s  su rvey  l i e s  o v e r  
t h e  swath ( a t  0  degree  i n  v e r t i c a l  a x i s ) .  A t r a c k  of two days e a r l i e r  s u r -  
vey i s  marked on t h e  ir~iage by .the w h i t e  l i n e .  During t h i s  p e r i o d  of t ime  
Venus was r o t a - t e d  on 3' an;;le r e l a t i v e l y  t o  o r b i t  p l a n e  and i l l i s  Lrack i n -  
t e r s e c t e d  ilnnge. A t  t h e  s tage of t r a c k  drawing perspec  Live d i s i ; o r t i o n s  of 
t h e  image were t a k e n  i n t o  accou11.t. Tlle na- ture  of those  d i s t o r t i o n s  i s  t h a t  
r a d a r  d a t a  were pu-t on t h e  s p h e r e  of c o n s t a n t  r a d i u s  (6051 h), s o  t h e  l o -  
c a l  r e l i e f  was n o t  t a k e n  i n t o  c o n s i d e r a  t i o n .  

A p r o c e s s i n g  of r a d a r  a l t i n i e t e r  b a c k s c a t t e r e d  signals allovled to e s  t i -  
mate a n  a l t i t u d e  of s p a c e c r a f t  above mean s u r f a c e  i n  a spoL of  40 k~n  i n  d i -  
arileter. S e l e c t i o n  of r e f l e c t e d  s i g n a l s  accordini;.  t o  Doppler s h i f t  o f  f r e -  
quency a l lowed t o  narrow .t21e a l t i rne  t e r  s p o t  t i l l  6 kni a l o n g  t h e  t r a ~ ! : .  Tlie 
s p a c i n g  of a l - t ime t e r  measurements i s  abou-t 2 .5  km,  s o  p r a c t i c a l l y  con t inu-  
ous  h e i g h t  p r o f i l e s  were obta ined.  The e r r o r  of a l t i n i e t e r  ~neasuremen-Ls i n  
smooth a r e a s  vias about  30 m. 

A f r a ~ e n t  of r a d a r  swath,  p r e s e n t e d  i n  f i g .  I ,  i s  a n  image of s o u t h e r n  
p a r t  of For tuna  Tesse~-e , .  11 s p a c e c r a f t  was inoving from n o r t h  t o  sou th .  I le idi i ;  
rrieasure~nents allovred t o  decode s t r u c t u r e s ,  v i s i b l e  i n  t h e  image. On t h e  l e f t  
s i d e  al; t l ic  d i s t a n c e  of - 1.7Ofrom -l;lle p e r i c e n t e r  t h e r e  is  a dark  f e a t u r e ,  
c r o s s i n g  t h e  image. J u s t  a t  t h e  s a n e  p l a c e  one may s e e  a gap i n  l i e i d l t  pro- 
f i l e ,  p o s s i b l y  connected w i t h  canyon. According t o  a l t i m e t e r  measurements a 
d e p t h  of canyon i n  t h i s  a r e a  i s  1  km, a wid th  i s  4 km. I n  t h e  r i g l i t  d i r e c -  
t i o n  ( f rom -O.'1° t o  O0 r e l a t i v e l y  t o  p e r i c e n t e r )  one can  s e e  unnamed round 
C., . ..I I ,> , ,,,,i;urc :':::;I1 sn,:;o.:!ied corALo~:rs. Tlle 2iei$lt pr::"llc of -!;his s t r u c t l l r e  i s  
s i n l i l a r  t o  p r o f i l e  of C l e o p a t r a  Pa t e r a ,  s i t u a t e d  i n  I,laxvrell Llon-tes Region 
( 1 ) .  According t o  h e i d i t  p r o f i l e  t h e  d iamete r  of e x t e r n a l  c r a t e r  i s  about  
90  km, t h e  d e p t h  i s  1.5 km at  t h e  l e f t  p a r t  and 1.0 km a t  t h e  r i g h t  p a r t  
r e l a t i v e l y  t o  su r roundings .  I n t e r n a l  c r a t e r  i s  50 km i n  d iamete r ,  1 km deep 
( re la1 ; ive ly  t o  n bottom of e x t e r n a l  c r a t e r )  and d i s p l a c e d  t o  t h e  r i g h t  and 
down wi th  r e s p g c t  t o  a c e n t e r  of e x t e r n a l  c r a t e r  ( a  l o n g i t u d e  of e x t e r n a l  
c r a t e r  i s  40.5 , l a t i t u d e  i s  62.5' on Venus g l o b e ) .  

The r e s u l t s  of experinient d i s p l a y  an e f f i c i e n c y  of j o i n t  employment of 
SAR and r a d a r  a l t i m e t e r  f o r  e x p l o r a t i o n  of p l a n e t ' s  s u r f a c e .  
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F i g u r e  1  . l?ot tom : the f r a ~ ~ ~ l e n t  of t h e  r a d a r  image of Venus s u r f a c e ,  
Laken 11 1kbruar.y 1384 by Venera 16  s p a c e c r a f t .  A t  t h e  l i o r i z o n t a l  axis t h e r e  
i s  a n  a n g u l a r  d i s t a n c e  r e l a t i v e l y  t o  p e r i c e n t e r  o f  o r b i t ,  wllich i s  s i t u a t e d  
a t  tlie 62O i_J i n  l a t i t u d e ;  a t  t h e  v e r t i c a l  a x i s  t h e r e  i s  a n  a n g u l a r  d i s t a n c e  
r e l a t i v e l y  to  o r b i t  p l a n e  ( t o  t r a c k ) ,  measured i n  d e g r e e s  from t h e  p l a n e t  
c e n t e r .  

Top: h e i g h t  p r o f i l e  of Verlun s u r f a c e  t a k e n  9 L'ebrum-y 1984 a l o n g  t h e  
t r a c k  of s p a c e c r a f t ,  d r e v : ~ ~  by v r l ~ i  Le l i n e .  'Clle v e r t i c a l  s c a l e  i s  32 tillies 
e n l a r g e d  i n  comparison viitll h o r i z o n  Lnl one. 
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