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A s imple,  i d e a l i z e d  model o f  t he  greenhouse e f f e c t  f o r  
the  three-component gaseous m i x t u r e  was s tud ied .  The model 
was s imu la ted  a t  d i f f e r e n t  p a r t i a l  pressures o f  C02,N2,H20 
and t h e  s o l a r  energy i n c i d e n t  f l u x  increment o f  25 -30% as a  
reasonable es t ima te  o f  t h e  inc rease  i n  l um inos i t y  s i n c e  t h e  
p l a n e t s  were formed [1,2]. Surface temperature (Ts )  i s  
determined as a  f u n c t i o n  o f  s o l a r  r a d i a t i o n  and o f  t o t a l  
pressure va lue  o f  gaseous components(Ptot = PC02+ PN2+PH20 ) .  

The n e t  f l u x e s  f o r  mo lecu la r  atmosphere i s  c a l c u l a t e d  by 
method o f  P o l l a c k  [ 3 ]  and a d d i t i o n a l  s p e c t r a l  parameters of 
gaseous components a re  co r rec ted  according t41.  We suggest 
t h a t  t he  atmosphere composed o f  water vapor, carbon d ' iox ide  
and n i t r o g e n  cou ld  be accumulated as a  r e s u l t  o f  degassing a  
p r i o r i  d i v i d e d  i n t o  t h r e e  stages.  

A t o t a l  budget o f  degassed f r a c t i o n  o f  C02,N2, H20 on Venus 
i s  considered as corresponding t o  a  g l o b a l  i nven to ry  o f  t he  
Ear th .  The f i r s t  s tage  o f  degassing i s  assumed t o  be 
cha rac te r i sed  by t h e  moderate r a t e  o f  CO2 ,N2 ,H20 
accumulat ion. So the  s u r f  ace temperature cou ld  be p r e d i c t e d  t o  
inc rease  g r a d u a l l y  exceeding t he  recen t  Ts value.  

The second s tage  cou ld  be assumed t o  co inc ide  w i t h  t h e  t ime 
o f  t h e  ex i s tence  o f  p l a n e t a r y  g l o b a l  mol ted l a y e r  which cou ld  
be formed as a  r e s u l t  o f  energy re lease  a t  f i n a l  s tages o f  
t he  a c c r e t i o n a l  process and/or  core segregat ion [S-81. I f  t he  
depth o f  t h i s  l a y e r  i s  corresponding t o  pressure above 1-2 
kb, t h e  f l u i d  separated f rom the  me l t  should con ta in  on l y  
carbon d i o x i d e  C91. Accord ing ly  the  atmospheric mass was 
increased ma in ly  a t  t h e  account o f  carbon d i o x i d e .  The 
sur face  temperature shou ld  be a  f u n c t i o n  o f  t he  water vapor 
pressure.  A t  t h e  p a r t i a l  pressure o f  H20 above 10 bar  t h e  
su r face  temperature was found t o  be Ts>1200 K provok ing t he  
me1 t i n g  s u r f  ace m a t e r i a l .  

Probably t h e  mol ted s u r f  ace m a t e r i a l  could be j o i n e d  w i t h  
the  me l t  i n  t he  p l a n e t a r y  i n t e r i o r  and t h e  degassing r a t e  
severe ly  increased.  Fo r  example t h e  su r face  b a s a l t i c  l a y e r  o f  
5-10 km t h i c k  should be j o i n e d  . w i t h  t h e  i n t e r i o r  w i t h i n  5-10 
m.y. On t h e  s tage  the  degassing f l u i d  i s  assumed t o  con ta in  
main ly  water  vaporC91. As a r e s u l t  t he  p a r t i a l  p ressure  o f  
H20 as w e l l  as t h e  s u r f a c e  temperature should be increased.  
The succeeding decrease o f  t he  atmospheric mass corresponding 
t o  t he  decrease o f  Ts up t o  t h e  beginn ing o f  c r y s t a l l i z a t i o n  
sur face  m a t e r i a l  proceed as a  r e s u l t  o f  t he  p h o t o d i s s o c i a t i o n  
o f  water vapor and t h e  escape o f  hydrogen. Oxygen formed as 
a  product  o f  water  vapor d i s s o c i a t i o n  should be consumed i n  
the o x i d a t i o n  o f  i r o n  con ta in ing  i n  mel t .  

I f  based on t h e  Lewis  hypothes is  [ l o ]  p r e d i c t i n g  t h e  
cometary f l u x  and v o l a t i l e - r i c h  a s t e r o i d s  t o  be s u f f i c i e n t  o f  
maintainance o f  s teady-s ta te  abundance o f  H20 on Venus t h e  
v a r i a t i o n s  o f  su r face  temperature must be f o l l owed  by t h e  
s t o c h a s t i c  v a r i a t i o n s  i n  water  abundance which was descr ibed  
by Grinspoon and Lewis [ill. 
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So we considered two ~ 0 s s i b l e  scenarios of water depletion 
of Venus:the initial H20 depletion of proto-Venus'material 
and the early release of water vapor from the global magmatic 
surface layer. Both scenarios lead to a single conclusion: 
the planetary magmatism and tectonics are greatly different 
from the terrestrial. The possible consumption of oxygen 
approximated similar to the world ocean could be resulted in 
the substantlal oxidation of surface material. 
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