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Abstract 

We present wind velocity results based in the 

measurements of the horizontal wind field at the 

cloud top level of the atmosphere of Venus, near 70 

km altitude, in the visible range on the dayside. The 

cloud-tracking space observations were carried out, 

between 26-31 January 2017, by the “Ultra Violet 

Imager” (UVI) onboard Akatsuki’s Venus Climate 

Orbiter (VCO), using the 365 nm filter, which tracks 

UV cloud features at about 68-71 km [1]. The cloud-

tracking technique we used was evolved from a 

phase correlation method between images developed 

by Peralta et al. 2007 [2]. The use of UVI images to 

track cloud features from the unknown UV absorber 

has already provided important results in the 

constrain of zonal and meridional wind at cloud-top 

[3]. Venus Climate Orbiter "Akatsuki" is currently 

the only spacecraft operating around Venus. Due to 

its low inclination orbit (<10º), Akatsuki’s images 

offer a great range in Venus’ dayside, allowing us to 

track cloud features from 60º N to 70º S latitude and 

from 7:30 to 17:00 local time - this has enable a 

study of spatial and time variability of the wind. The 

ground observations probed the cloud top layer 

(70km altitude) using the Doppler velocimetry 

technique, enabling a cross-validation with Akatsuki 

cloud-tracking technique.  

The ground observations were carried out, on the 

28th and 29th of January 2017, at the 3.58-meter 

“Telescopio Nazionale Galileo” (TNG) using the 

“High Accuracy Radial velocity Planet Searcher” 

spectrograph (HARPS-N) in the visible range (0.38-

6.9 µm). It was the first use of this high-resolution (R

≈115000) spectrograph to study the dynamics of a 

solar system atmosphere. The sequential technique of 

visible Doppler velocimetry is based on solar light 

scattered by cloud top particles in motion. This 

technique was developed over the last decade ([4], 

[5], [6]) and has proven to be a reference technique in 

the retrieval of instantaneous zonal and meridional 

winds [7]. In this work we successfully adapt this 

technique to the HARPS-N fiber-fed spectrograph 

with consistent results. 

1. Introduction 

Venus is covered by thick clouds, separated into 

three main decks: the lower (44-50 km), the middle 

(50-55 km), and the upper cloud deck (55-70 km). 

The cloud tops are located at altitudes of 67-71 km at 

the equator with a nearly constant altitude until 45-

50º and a drop of altitude poleward of 50º, reaching 

about 61-63 km over both poles [1]. At UV 

wavelenghts, cloud features are originated by an yet 

unknown UV absorber which yields the highest 

contrasts on the cloud top. The wind flow on Venus 

within the cloud and haze layers is dominated by a 

zonal wind in the retrograde sense (East to West), 

that peaks at the top of the upper layer with 

equatorial zonal speeds higher than 100 ms-1 ([3] [6] 

[7]).  The retrograde zonal superotation (RZS) is 

accompanied by a Hadley-type poleward meridional 

circulation which transports angular momentum from 

the equator to the poles. The retrograde zonal winds 

at the cloud tops circles the planet in 4.4 days, about 

60 times faster than the solid globe (243 days), thus, 

the atmosphere is said to super rotate the planet. Both 

the source and maintenance of a superrotating 

atmosphere in a slow rotating planet constitute a 

long-standing problem in planetary atmospheric 

dynamics.  

2. Figures 
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3. Summary and Conclusions 

Due to the high-quality UVI images, it was possible 

to study wind spatial variability, with high 

consistency when compared with previous cloud top 

wind measurements from space observations. 

HARPS-N high-quality spectra raised the level of 

precision and completeness of wind profile retrieved 

from cloud-top, demonstrating the high consistency 

and reliability of the Doppler velocimetry technique, 

using different telescopes, different instruments at 

different time frames. 

The retrieval of Venus’ cloud top wind from different 

observations, (both space and ground based) and 

different techniques (cloud-tracking and doppler 

velocimetry), is essential to (1) cross-validate 

different observations and techniques; (2) retrieve 

complimentary results (different geometry of 

observations, instantaneous/averaged velocities); (3) 

constrain coud-top dynamics and superrotational 

mechanisms. 
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Figure 1: Daily zonal wind latitudinal profiles of 

Akatsuki/UVI results, for each day (26-31 January), 

weighted average with a binning of 5º latitude. Cloud 

tracers are represented as grey diamonds, while the 

colored solid line is the mean wind latitude and its 

respective error bars. 


