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Abstract:  We investigate the effects observational 

and illumination geometries have on the superrotating 

zonal wind speeds on Venus. UV data returned by the 

Venus Monitoring Camera showed a long-term zonal 

wind increase in mid- to low-latitudes during Venus 

Express (2006-2013) with a magnitude of ~20 m/s [1-

4]. 

We test the possibility that the ~20 m/s increase in 

Venus’s superrotation may be due in part to changes in 

the sampling bias as well as observational and 

illumination geometries during the course of the Venus 

Express mission. Zonal wind varies by up to ~15-30 m/s 

across the dayside [1,3,5,6]. Across longitudes, zonal 

wind speed variations were found to be on the order of 

~20 m/s [4,7]. Another source of apparent superotation 

variability is vertical shear which would show up as a 

dependence on viewing geometry. If emission or 

incidence angle causes an apparent increase in the 

sensed altitude, then measurements will tend to detect 

winds in higher altitudes. For Venus, [8] showed the 

phase angle causes an apparent increase in the sensed 

altitude when observational geometry is favored by the 

scattering phase function. Vertical shear is ~1-4 m/s/km 

[3] in the cloud-top region of Venus; just a few km 

altitude difference could put such variations on the order 

of the change in superrotation during Venus Express. 

All the previously listed variables (local time, 

longitude, emission/incidence/phase angle) present 

zonal wind speed variability similar to the ~20 m/s 

change in the zonal wind speed across the Venus 

Express mission. Our preliminary results point at a 

possibility that this apparent change in the measured 

wind speeds may be due to uneven sampling over local 

times, longitudes, or observational geometry (i.e. 

emission angle, incidence angle, phase angle). 
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