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We have  s t a r t e d  a s y s t e m a t i c  e v a l u a t i o n  o f  t h e  mode(s) o f  compensa t ion  of 
Venus topography u s i n g  forward  m o d e l l i n g  t e c h n i q u e s  w i t h  P ionee r  Venus o r b i t a l  
g r a v i t y  d a t a  (LOS g r a v i t y )  t o  c o n s t r a i n  t h e  models.  I n  t h e  mode l l i ng ,  an  a r e a  
of  Venus topography is  s e l e c t e d  ( t y p i c a l l y  a  15  d e g r e e  s q u a r e ) ,  a g e o p h y s i c a l  
model f o r  t h e  mode o f  compensa t ion  i s  chosen  w i t h  v a r i o u s  pa rame te r s ,  t h e  LOS 
g r a v i t y  p r e d i c t e d  by t h i s  model are c a l c u l a t e d  u s i n g  o r b i t a l  s i m u l a t i o n  
(ORBSIM) t e c h n i q u e s  ( 1 )  and t h e  r e s u l t s  compared w i t h  t h e  PV obse rved  d a t a .  
We a r e  pe r fo rming  t h i s  a n a l y s i s  i n  t h e  s p a t i a l  domain, w i t h  t h e  p r imary  aim o f  
mapping a r e a s  o f  d i f f e r i n g  compensa t ion  c h a r a c t e r i s t i c s  on Venus, and i n  t h e  
wavenumber domain t o  e s t i m a t e  l i n e - o f - s i g h t  s p e c t r a l  a d m i t t a n c e  f u n c t i o n s  f o r  
Venus. Geophys i ca l  compensa t ion  models  t o  b e  t e s t e d  i n c l u d e  A i r y  i s o s t a s y ,  
t h e r m a l  i s o s t a s y ,  f l e x u r a l  and dynamic s u p p o r t .  

Morgan and P h i l l i p s  ( 2 )  demons t r a t ed  t h a t  Venus e l e v a t i o n s  below a 
p l a n e t a r y  r a d i u s  o f  abou t  6053 km ( a p p r o x i m a t e l y  93% o f  t h e  mapped s u r f a c e  
a r e a  o f  Venus) cou ld  b e  e x p l a i n e d  by a  t h e r m a l  i s o s t a s y  model c o n s i s t e n t  w i t h  
e s t i m a t e s  o f  g l o b a l  h e a t  l o s s  f o r  Venus. P r e l i m i n a r y  s p a t i a l  domain 
topography-g rav i ty  mode l l i ng  h a s  f o c u s s e d  upon t e s t i n g  t h e  t he rma l  i s o s t a s y  
model f o r  compensa t ion  o f  Venus topography below 6053 km. Good agreement  h a s  
been found between p r e d i c t e d  and observed  LOS g r a v i t y  f o r  some a r e a s  t e s t e d ,  
an  example o f  which i s  shown i n  F i g u r e  1  from a n  a r e a  on  t h e  s o u t h e r n  margin 
of  Niobe P l a n i t i a  ( l a t i t u d e  15 t o  30 d e g  N ,  l o n g i t u d e  105 t o  120 deg ) .  The 
e s t i m a t e d  r a n g e  o f  mean d e p t h  o f  compensa t ion  f o r  t h e  t h e r m a l  i s o s t a s y  model 
f o r  t h i s  a r e a  g i v i n g  r e a s o n a b l e  agreement  between obse rved  and p r e d i c t e c  
g r a v i t y  was 135 t o  185 km. I n  c o n t r a s t ,  s i g n i f i c a n t  d i v e r g e n c e s  betweel 
obse rved  and p r e d i c t e d  g r a v i t y  were found f o r  o t h e r  a r e a s  t e s t e d ,  a n  examplc 
o f  which i s  shown i n  F i g u r e  2 f o r  an  a r e a  between Aphrod i t e  T e r r a  and T e l l u :  
Regio ( l a t i t u d e  15 t o  30 d e g  N ,  l o n g i t u d e  75 t o  90 d e g ) .  Agreement betweel 
obse rved  and p r e d i c t e d  o r b i t a l  g r a v i t y  i s  good i n  t h e  c e n t r a l  p o r t i o n  o f  t h i :  
a r e a ,  b u t  d i v e r g e s  by a few mgal as T e l l u s  Regio is approached  t o  t h e  n o r t h ,  
and by abou t  10 mgal as Aphrod i t e  T e r r a  is approached  t o  t h e  s o u t h .  An ( 
d e g r e e  margin  was i n c l u d e d  i n  a l l  models  t o  r e d u c e  edge  e f f e c t s ,  anc 
i n c r e a s i n g  t h i s  margin  d i d  n o t  r e d u c e  t h e  d i v e r g e n c e  between p r e d i c t e d  anc 
obse rved  o r b i t a l  g r a v i t y  shown i n  F i g u r e  2. 

A s p e c t r a l  app roach  complements t h e  s p a t i a l  approach  d e s c r i b e d  above.  
D imens ion le s s  a d m i t t a n c e  s p e c t r a  have  been c a l c u l a t e d  f o r  t h e  e q u a t o r i a l  
r e g i o n s  o f  Venus, e x c l u d i n g  t h e  Be ta  and Aphrodi te  a r e a s ,  by g e n e r a t i n g  t h e  
LOS g r a v i t y  o f  t h e  topography u s i n g  t h e  ORBSIM program ( 1 ) .  F o u r i e r  
t r a n s f o r m s  a l o n g  an  o r b i t a l  t r a c k  o f  bo th  t h i s  q u a n t i t y  and t h e  obse rved  LOS 
g r a v i t y  a l l o w  u s  t o  c a l c u l a t e  "LOS a d m i t t a n c e  f u n c t i o n s n .  Our p r e l i m i n a r y  
a n a l y s e s  show t h a t  t h e  LOS a d m i t t a n c e  e s t i m a t e s  a r e  b e s t  o b t a i n e d  by a v e r a g i n g  
s p e c t r a l  q u a n t i t i e s  f o r  a set o f  a d j a c e n t  and homogeneous " l i k e  LOS geometryn  
o r b i t s ,  r e q u i r i n g  t h a t  t h e  s p a t i a l  sample i s  o f  a s t a t i o n a r y  s t o c h a s t i c  
p r o c e s s .  The r e s u l t a n t  e s t i m a t e s  a p p e a r  t o  be  i ndependen t  o f  o r b i t a l  
geometry;  i . e . ,  t h e y  c a n  be  compared d i r e c t l y  t o  t h e o r e t i c a l  g e o p h y s i c a l  
models .  T h i s  i m p l i e s  t h a t  t h e  d i r e c t i o n  c o s i n e s  o f  t h e  observed  and t h e  
t o p o g r a h i c  g r a v i t y  v e c t o r s  are n e a r l y  t h e  same. 

The power s p e c t r a  t hemse lves  emphasize t h a t  t h e r e  are r e g i o n s  o f  Venus 
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where t h e  g r a v i t y  and topography a r e  poor ly  c o r r e l a t e d .  Th i s  i s  sometimes 
manifested i n  a peak " a t  wavelengths l e s s  than  1000 kmn i n  an observed 
spectrum t h a t  has  no corresponding peak i n  t h e  topographic  spectrum. For 
wavelengths g r e a t e r  than 1000 km i t  i s  d i f f i c u l t  t o  s e p a r a t e  v a r i o u s  t y p e s  o f  
geophysical  models ( i s o s t a t i c ,  dynamic, f l e x u r a l )  i n  t h e  admit tance  spectrum. 
S e p a r a t i o n  may be p o s s i b l e  a t  s h o r t e r  wavelengths,  and t h i s  w i l l  r e q u i r e  
i s o l a t i n g  t h e  t o p o g r a p h i c a l l y  coheren t  p a r t  of  t h e  observed g r a v i t y  s i g n a t u r e  
both  s p a t i a l l y  and s p e c t r a l l y .  

F igure  1. Observed ( s o l i d  curve)  and p red ic ted  ( d o t t e d  curve)  LOS g r a v i t y  
(LOS Accel.) f o r  o r b i t  # 449 c r o s s i n g  a r e a  bounded by l a t i t u d e s  15 and 30 
deg N and l o n g i t u d e s  105 and 120 deg. Thermal i s o s t a s y  model used f o r  
p r e d i c t e d  g r a v i t y  w i t h  mean dep th  o f  compensation o f  175 km. 

Figure  2. Same a s  F i g u r e  1 f o r  o r b i t  F 188 c r o s s i n g  a r e a  bounded by l a t i t u d e s  
5 and 30 deg N and l o n g i t u d e s  75 and 90 deg. Thermal i s o s t a s y  model used 
f o r  p r e d i c t e d  g r a v i t y  wi th  mean dep th  o f  compensation o f  80 km. 
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