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An atmospheric internal gravity wave is an oscillatory disturbance on an atmospheric layer in
which the buoyancy of the displaced air parcels acts as the restoring force. As such, it can only
exist in a continuously stably stratified atmosphere, that is, a fluid in which the static stability is
positive and horizontal variations (within the atmospheric layer) in pressure are negligible when
compared to the vertical variations (in altitude) [Gilli et al. 2020; Peralta et al. 2008].
These waves represent an efficient transport mechanism of energy and momentum through the
atmosphere which can dissipate at different altitudes, influencing the atmospheric circulation of
several layers in the atmosphere. This dissipation or wave breaking can dump the transported
momentum and energy to the mean flow, contributing to an acceleration, thus significantly
altering the thermal and dynamical regime of the atmosphere [Alexander et al. 2010].
We present here results on the detection and characterisation of mesoscale waves on the lower
clouds of Venus using data from the Visible Infrared Thermal Imaging Spectrometer (VIRTIS-M)
onboard the European Venus Express space mission and from the IR2 instrument onboard the
Venus Climate Orbiter (Akatsuki) japanese space mission. We used image navigation and
processing techniques based on contrast enhancement and geometrical projections to
characterise morphological properties of the detected waves such as horizontal wavelength,
packet length and width, orientation and relative optical thickness drop between crests and
troughs, as further described in [Peralta et al. 2018]. Additionally, phase velocity and trajectory
tracking of wave-packets was also performed. We combined these observations to derive other
properties of the waves such as vertical wavelength of detected packets. Our observations
include 13 months worth of data from August 2007 to October 2008, when the VIRTIS-IR
channel became unable to provide data, and all the available data set of IR2 which comprises
images from January to November of 2016. Each image was analysed "by eye" and
characterisation was manually performed with tools from the same software described in [Peralta
et al. 2018].
We characterised almost 300 wave-packets across more than 5500 images over a broad region
of Venus' globe and our results show a wide range of properties and are not only consistent with
previous observations [Peralta et al. 2008] but also expand upon them, taking advantage of two
instruments that target the same cloud layer of Venus across multiple time periods.
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