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VENUS FACTS

Mass
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COMPOSITION

Species Relative Compared to Earth
CO5 96,5 % x 190,000
N, 35 % x 4
SO, 150 ppm  x 500,000
Ar 70 ppm x 0.6
H>O 20 ppm x 0.7
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Stability of the atmosphere
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Gravity waves

Credit: WeatherFlow
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Gravity waves
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Akatsuki spacecraft

Credit: Go Miyazaki



Akatsuki spacecraft

From Fukuhara et al., 2017
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A stationary bow feature
at 70 km altitude!



VEGA Balloon

Blamont et al., 1986
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Venus Express winds

P A A A A AT AT I S T ATAT AT I W A A A e | 10000
-80 4 STRETCH COMPRESSION -
85 ] §g— - 8000
7 ] :
N i o
£ L 6000 Z
° f 5
€ .95 : &
g oT - 4000~
i - - )
| = . L
N : - 2000
] _ 0
'110 'I"|‘Y"I'I'l!ll]'l'[ll'[!Ill’]l'll"]Y‘T']ll"ll'lltr!'[TllTlYlll’[-
-100 0 100 200 300
Venus geographic longitude (°)
?0 __‘:L VRSN VO SRS SIS SN SR SHNY WSS VIS WSS WSS WIS SRS US| [N WSS U VUMY W [N SN VA TSNS S LSS U G NNT S S S S S | -
60 T — O Oq— F cloud top'
50 — ‘.'& ) O G —
E 40
3 : gravity waves
2 304 3
20- :
0- ?
R T e e — ——r— T
0 50 100 150 200 250 300 350

Venus longitude (°)

Bertaux et al., 2016

e Winds from tracking of
UV images of the Venus
Monitoring Camera

e There is a zonal anomaly
in the averaged
climatology of winds,
above Aphrodite.



Venus Express features (peraita et al.
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Venus Express features
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Numerical modelling

From Fukuhara et al., 2017
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e Numerical simulation of the atmosphere with a perturbation at 10
km of altitude

e Very crude model: no diurnal cycle, imposed winds and
temperature, no topography



LMD Model :
Building a virtual planet

 Dynamical core
e Radiative transfer
e Convection

 [Aerosols & clouds]

 Interaction w/ surface

4+ Modeler’s tricks:

e Dissipation

* Sponge layer
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Pressure

vertical wind
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Mountain stress: t=kp UN A’
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Mountain stress is
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A fluctuating rotation rate

243.028

243.026

243.024

243.022

243.020

243.018

Period of Rotation (days)

1970 1980 1990 2000 2010
Years of time baseline

Fig. 4. The most recent estimates of the period of rotation and the time baseline of
measurements. The full models and their sources are given in Table 3. The
horizontal bars show the period over which the data for each estimate was
acquired.

Mueller et al., 2011
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A balanced rotation rate

SOLID TIDE n

ATMOSPHERIC TIDE

Fig. 1. Tidal elongation of a Venus-like rotating planet, composed of a
solid core (brown) and a gaseous atmosphere (blue), and submitted to
gravitational and thermal forcings.

Auclair-Desrotour et al., 2016
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Length of day: Earth
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Period of Rotation (days)

243.028
243.026 [
243.024 [

243.022

243.020

243.018 [

------------------------------

IR IS RN (Y TR TR . T

VENUS

A U T T T T T T T 1 S T T T R T S S 8 T TR TR T S S T W

1980 1990 2000
Years of time baseline

il ;u

+25 s

+20s

1 ] * ! 1 ! ! ! +15s

42 i l b [ 10s
| ;
il R ! | | ‘ ‘
’ | ) ' N J ﬂ
|
+1ms J g1 | - | A 455
0 ms #0s
—— Daily deviation of day length from Si day (B6'400 s)
Moving 365-day average of deviation
Cumulative deviation since introduction of leap seconds
1ms -68
leap second

1965 1970 1975 1980 1985

1980 1985 2000 2005 2010 2015



Period of Rotation (days)
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