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A) Akatsuki observed CD on the

middle clouds in 2016
(First amateur captures by A.Wesley &
P Miles in October 2016)

13) 2017 EPSC,Javier Peralta
informs the community

(') Nov. 2019 First re-appearance

1)) March 2020 - Intense
phenomenon

1)) An alert was issued to
worldwide observers and
researchers

I') That event stimulated
intense monitoring and led
to the current work

(+) The discovery and first
analysis reported :

Geophysical Research Letters

Research Letter (3 OpenAccess @ (B &) &
A Long-Lived Sharp Disruption on the Lower Clouds of Venus

|. Peralta &4 T. Navarro, C. W. Vun, A. Sanchez-Lavega, K. McGouldrick, T. Horinouchi, T. Imamura, R.
Hueso, |. P. Boyd, G. Schubert, T. Kouyama, T. Satoh, M. Iwagami, E. F. Young, M. A. Bullock, P. Machado, Y.
J. Lee, 5. 5. Limaye, M. Nakamura, 5. Tellmann, A. Wesley, P. Miles ... See fewer authors ~

First published: 27 May 2020 | https://doi.org/10.1029/2020GL087221 | Citations: 5



Temperature

Pressure Observing
spectral regions HAZE
) by Amateurs | 76°C
Main Cloud deck: Sulphuric Acid | ~ '
) (H2804)
Upper clouds Observed in UV 0.5 atm . UPPER CLOUDS m0d¢2 Droplets
B I L) mm
Drift to the west with velocities 60 times - -10°C
faster than the planet surf | moded *
aster an e P ane sur aC?, a R,N[R ~600-1000nm MIDDLE CLOUDS
phenomenon known as superrotation. 1 atm 50 | mode 3 !
Planetary scale Y -feature LOWER CLOUDS 1 75°C
Middle  clouds Observerd in NIR = HAZE
Morphology and dynamics revealed
Lower clouds Observed in longer infrared = - 222°C
wavelengths on nightside images.
— 306°C
Middle-lower clouds > poorly studied at
lower latitudes until JAXAs Akatsuki | IR ~Ipm | 385°C
mission.
Surf. Thermal Emission + Clouds’ opacity _ =
93 atm ——— e S 460°C
2016, Akatsuki revealed the presence of a T e rm———
giant 7 ATE e
discontinuity propagating on the middle (- N
and lower clouds. T 7 N




Ground base from Amateurs

Most Amateurs make observations with 20-50cm
telescopes and UV, R-G-B, NIR 0.685-1um filters
(685+,742+,807+,850+,~890,~1000 nm) and upload
data at PVOL & ALPO-Japan Databases

Methodology (“Lucky imaging” & Software
explained at Kardasis et al. 2016) -

Fast cameras (15 to
200 fps) capture videos
over several minutes

Registax / Autostakkert
select 1images highest-
spatial-frequency
components, to align and
stack them.

Registax/Photoshop

Further image processing
applying wavelets,adjusting
brightness-contrast

Windupos [3]

For Maps,
measurements,graphs

(used in this work)

Raimondo Sedrani  Dzmitry Kananovich  Niall MacNeill — Christian Viladrich

Observations used for the article
1 Emmanuel (Manos) Kardasis
2 Anthony Wesley
3 [Tiziano Olivetti
4 Yaroslav Maryzhniy

6 Antonio Gallardo

7 Giovanni Calapai
& |Joaquin Camarena
9 Raimondo Sedrani
10 Paulo Casquinha
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with JAXA’s Akatsuki

Methodology

upper clouds obs
with Longwave
Infrared Camera (LIR)
andthe Ultraviolet
Imager (UVI)

The UVI images were
photometrically corrected,
1.e. correctingfor the limb-

darkening effect

A devoted software
written in IDL to process the
1mages and measure wind
speeds 1n the Akatsuki
1mages

LI LAC
. -
Ultravioclet Visible light

Akatsuki was forced to suspend
operation of IR1 and IR2 cameras
due to persistent electrical problems in
the system responsible for controlling
the cameras

A gap that can partially covered by
amateurs.

IR1 IR2 LIR

MNear-infrared Longwave infrared

Solar Array Paddle

RCS thruster

High-Gain Antenna

LAC
IR2
IR1

uvl
LIR




We inspected the period

October 13, 2019 - April 25, 2020

Examined : 458 NIR and 552 UV obs

Detected 18 CD events

3 Dec.2019, 15.20UT 8 Dec.2019, 15.29UT 18 Dec.2019, 8.09UT 11 Jan.2020, 14.51UT 29 Jan. 2020, 11.51UT

E.Kardasis E.Kardasis A Wesley E Kardasis T.Olivetti
1 Feb. 2020, 15.51UT 5 Feb.2020, 11.38UT 16 Feb. 2020, 7.55UT 24 Feb.2020, 18.36UT 28 Feb 2020, 17.41UT
E.Kardasis T.Olivetti A Wesley P.Casquinha A Gallardo
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11 Mar.2020, 16.45UT 16 Mar.2020, 15.00UT 21 Mar 2020, 17.35UT 26 Mar.2020, 15.20UT 31 Mar 2020, 17.04UT
E.Kardasis Y.Naryzhniy E Kardasis Y.Naryzhniy E.Kardasis
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5 April 2020, 16.40UT 10 April 2020, 16.12UT 20 April 2020, 11.32UT
Y.Naryzhniy E.Kardasis T.Olivetti

Venus’s Cloud
Discontinuities
Eastern Elongation 2019/20
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We have gaps in the observations that prevented continuous monitoring

we have detected the presence of some CD events showing some

11 Jan.2020, 14.51UT 29 Jan. 2020, 11.51UT 1 Feb. 2020, 15.51UT 5 Feb.2020, 11.38UT 16 Feb. 2020, 7.55UT 24 Feb.2020, 18.36UT 28 Feb 2020, 17.41UT
E.Kardasis T.Olivetti E Kardasis T.Olivetti A.Wesley P.Casquinha A .Castro
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* March 11 > intensification of the CD.
*Apparent as a vertically-oriented long dark sharp discontinuity
followed by a brighter cloudy area,
» suffering distortions shape - size on the next days.
A similar event was also reported in August 2016 .

. . srese Venus: Planet scale Cloud Discontinuity Evolution

2020 Mar 21 17:34,8 Manos Kardasis Venus 11/3/2020, 16:45 UT - Manos Kardasis
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Measurement example 11 March
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Repeated for all dates 11-31 March (Purple data in next graph)



Measured speed of CD wave front from cycle to cycle (11-31 March)
CD speeds are consistent with the manifestation of a
with phase speeds winds
Phase speeds upper clouds,

CD cannot be observed at the clouds’ top because
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Contemporaneous views of
NIR amateur set (~700-1000 nm)
where the cloud discontinuity is observed (A),
along with Akatsuki /UVI at
365 nm (B), UVI at 285 nm (C)
where the Cloud Discontinuity seems absent.
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Comparison among simultaneous NIR & UV
amateur maps showing the CD position in the days
observed in relation to Y-feature.

The sharp vertical streak-form of the CD does
not seem linked to the propagation of the Y-feature
in UV images or to any specific cloud pattern
in its cycle.

evident phase-lag between both phenomena >

independent waves which propagate at different
vertical levels

Longitudes in System 2, planetocentric latitudes
Lambert cylindrical equal-area projection
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CD i1s not apparent in LIR images
acquired in almost the same time as
the CD events, while the LIR image
taken in 26 of March does not cover

the region where the CD was
observed at the middle clouds with
ground-based observations
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This work > a period of 4.8 £ 0.2
days considering the averaged zonal
speed

Mean rotation period 2016 to 2020

(the same as estimated by Peralta et
al.).
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Detection and evolution of a planetary-scale Cloud Discontinuity during
2019/2020, for the first time after the discovery in 2016

First time that a CD i1s tracked and studied with ground-based
telescopes.

In agreement with previous reports, CD exhibited temporal
variations in its properties and its effect over the clouds’ albedo

Compared with Akatsuki UVI and LIR data and confirmed that the
discontinuity is not visible on the upper clouds’ albedo or thermal
emission

Amateur observations can play an important role especially when used
complementary to professional ones.



Venus (11-16 Oct. 2020)

Cloud Discontinuity observations during BepiColombo flyby

..... in October 2020
Antonio Cidadao,
Manos Kardasis

...... and in 2022!

Excellent coverage by

Antonlo Cldadao, 11 Oct 3:41.5UT 16 Oct 3:48 UT 16 Oct 8:03.5 UT
~ ~lpym
L u |g | M orrone ases] M) Kandasi Anténio Cidadia
83,5 = 02mls (-5° to +5°, At=~5 days) 97 + 7,5m/s (-5°to +5° At=4 h 15min)

and Clvde Foster

Venus’Cloud Discontinuity

15-25 May 2022
Peralta et al.....
7424nm 1000-1050nm 820-920nm
15-5-2022, 4:39 UT 20-5-2022, 5:07 UT 25-5-2022,7:12 UT
Clyde Foster Luigi Morrone Antonio Cidadao

Centurion, SOUTH AFRICA Agerola, ITALY Carcavelos, PORTUGAL
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