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      Introduction:  Sufficiently accurate measurements 

of time variable gravity at Venus will provide new con-

straints on key parameters of the atmospheric dynam-

ics. In particular, we examine the feasibility and utility 

of measuring the gravitational signature of atmospheric 

mass transport on Venus, via the thermal tide.  

Tidal context:  The Sun raises two types of tides 

on Venus. One is a gravitational tide, mainly involving 

the solid body, the other is a thermal tide in the atmos-

phere. The gravitational tide has larger amplitude, and 

has already been detected. Accurate measurements of 

the smaller amplitude thermal tide will require im-

proved gravitational measurement configurations to be 

deployed in orbit around Venus. 

Key questions:  We are interested in answering two  

questions concerning the gravitational signature of 

thermal tides on Venus. First is the measurement accu-

racy required to discern the pattern, and second con-

cerns which aspects of the atmospheric structure and 

dynamics can best be constrained by those measure-

ments.

     Measurement accuracy:  To address the first ques-

tion, we present simulations of the spatio-temporal 

variations in atmospheric pressure on the solid surface 

of Venus, as driven by the thermal tide, using the high 

accuracy Institut Pierre-Simon Laplace (IPSL) general 

circulation model. We use this pressure pattern to esti-

mate changes in the external gravitational potential.  

Based upon these simulations, we now have an as-

sessment of the gravitational measurement accuracy 

required to characterize the thermal tide. As expected, 

the thermal tide gravitational signature is too small to 

have been detected by past missions (PVO and Magel-

lan). However, gravity measurement by future mis-

sions, using improved accuracy Doppler data, should 

easily suffice. 

Inverse problem:  We are just beginning to answer 

the second question, by repeating the simulations with 

Venus atmospheric simulations, with diagnostic chang-

es in key parameters. It appears that the height distribu-

tion of radiative absorptions within the atmosphere will 

emerge as a key parameter. 

 

 

Figure 1. Spatial pattern of surface pressure variations which track the sub-solar point.  

Pattern is shown in a Sun-fixed frame, with sub-solar point on equator and prime meridian. 
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