Solar Tides in the winds of the southern polar
region of Venus using VIRTIS-M/VEX images.
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ABSTRACT:

The effect of the solar tides on the winds at the top of the clouds in Venus has been studied
for the first time with same altitude winds from the day and nightside simultaneously. In
the latitude range between 70°S and 85°S a clear diurnal tide (wavenumber 1) affects the
meridional component of the wind, with amplitudes and phases suggestve of a solar-anti-

SPATIAL STRUCTURE FOR THE DIURNAL TIDE:

In the case of the Earth, the horizontal structure of the solar tides is well described as an expansion of
Hough functions, which are solutions of the Laplace Tidal Equation. This solution is determined by the
ratio of the sidereal and solar days [2]. In Venus, this ratio for the diurnal tide is close to the one for the te-

rrestrial idiurnal tide [3]. } , it has not been possible to fit the Venus diurnal tide using Hough
solar circulation. A meridional wavenumber 6 and a vertical wavelength of ~240 m are esti- functions; an alternative approach based on a L e poly . ion was f here.
mated through the meridional variation of the tidal amplitude. The associated thermal s
structure is also studied and compared with numerical and previ issi R ! ! Latitude profiles for the diurnal tide affecting the of the wind
sl I g in 1982 from the Pioneer Venus data [1] and from our work with Venus Express data covering
k14 ) o years 2007-2008. Due to the limited latitude coverage, expansions were carried out using a

DATA DESCRIPTION AND METHOD:

Using automatic cloud tracking [4] more than 14,000 wind measurements have been
extracted from pairs of VIRTIS-M images at wavelengths 3.9 and 5.0 pm, thermal radia-

tion from the tops of the Venusian clouds (~65 km). This has allowed to explore for « VEX(ourwor | 3 A SZA Field and expected Tide Acceleration
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applied to latitude intervals of 1°.

2°) Once we have the zonal average for the zonal and meridional components, we sub-

tract them to obtain the wind disturbances.

3°) Wind disturbances are sortered in latitude intervals, in local time coordinates and,

finally, averaged to infer the solar-fixed wind disturbances.

single normalized Legendre polynomial P,” with a fixed zonal wavenumber s=1 and varying the
mode n. The meridional wavenumber is, then, (||-s) [2]. A meridional wavenumber 2 is found
for the Pioneer Venus data, while 6 is inferred from our work, what also implies a vertical wave-
number of about 240 m if we assume for the diurnal tide the dispersion equation for long gravi-
ty waves in a fluid with constant Brunt-Vaisala frequency [5].
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ASSOCIATED THERMAL STRUCTURE FOR DIURNAL TIDE:

Introducing the Rayleigh friction forcing in the momen-

4°) A Lomb-Scargle Periodogram is used to find the main solar harmonics. A sine fit is tum equations and removing the Coriolis terms, one can § T T
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