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Cloud tracking in the near
infrared (NIR).

The observational window in
the night side of the
continuum K to 2.28 microns
allows monitoring of wind
conditions in the lowest layer
of clouds (60 km).
Ground-based observations
are complementary to orbiter
measurements,

allowing direct, determination
of the winds.

Preliminary images of Venus Night-side
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Left:
Gierasch-Rossow
mechanism for

I maintaining
Diffusion of superrotation

momentum

Cloud layer

Hadley cell

The lower venusian atmosphere is a strong source of thermal radiation,
with the gaseaous CO2 component allowing radiation to escape in
windows at 1.74 and 2.28 u. At these wavelengths radiation originates
below 35 km, and unit opacity is reached at the lower cloud level, close to
48 km. Therefore, in these windows it is possible to observe the
horizontal cloud structure, with thicker clouds seen silhouetted against
the bright thermal background from the low atmosphere.
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Ground-based observations: cloud tracking results

UV Image by

IRTF Jason P. Hatton

‘P‘q COMPARISON:
| « 2.30 ym images
(Limaye 2006)
F * 1.74 ym images

4 MAY 2004 4 MAY 2004 4 MAY 2004 3 MAY 2004 3 MAY 2004 (Hueso 2012)
15:29 UT 14:51 UT 05:22 UT 21:44 UT 03:20 UT

® VIRTIS-M 1.74 um
® Ground-based 2.30 pm
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Kcont filter Bracket Y filter Image subtraction

( Tavenner et al., 2009):
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Coordinated Space-based and Ground-based observations

Venus Express orbits:
e 2272
e 2273
e 2274
e 2275

TNG — observations
e 11 July 2012
e 12 July 2012
13 July 2012
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Image pairs of VIRTIS — M observations with cloud features tracers
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Image pairs of VIRTIS — M observations with cloud features tracers
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@ VIRTIS-M (this work)
+«+ VIRTIS-M (Sanchez-Lavega, 2008)
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Ground-based observations (TNG): Preliminary Venus’ images
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Kcont filter Bracket Y filter

Image subtraction

Image processing with similar strategy than
Young et al. 2008 and Tavenner et al. 2009
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11 July 2012
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Images’ cylindrical projections
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Latitude

Red: Zonal Wind
Green: Meridional Wind
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® TNG (this work)
«+« VIRTIS-M (Sanchez-Lavega, 2008)
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Ground-based observations: Doppler results

COMPARISON:

/ VIRTIS r ;'.;‘ \‘,' | ) hd 480 nm |mageS
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""' e LW i | Wess” « 380 nm images
N /}{7 y P g (Machado 2014)
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o ot ol = » UV/VIS spectra
e | (Machado 2012;
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Ground-based observations: Doppler results

T T T T T T T T

Comparison from Ground based Doppler velocimetry and
160 [cloud tracking Galileu and VIRTIS UV results
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COMPARISON:

* 480 nm images
(Peralta 2007)

« 380 nm images
(Machado 2014)

* UV/VIS spectra
(Machado 2012;

Machado 2014)
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VIRTIS-M cloud top tracking

Veq = - (102 £ 10) m/s

(Sanchez-Lavega et al., 2008)

Veq=- (112 £5.8) m/s Coherence between

(Machado et al. 2014)
ground-based and
VEX cloud tracking

Venus Express

Ground-based Doppler - sequential

2-4 Jul. 2007 :
Ve, =- (104 £ 10) m/s for the background,
(Widemann et al., 2008) . .
19-21 Feb. 2011 longitudinally
Ve = - (117 £ 14) m/s averaged, zonal
(Machado et al. 2014) . .

circulation

Ground-based Doppler — long slit
May 2007 :

Veq = -(106 £ 21) m/s

to -(127 £ 14) m/s

(Machado et al., 2012)
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i CFHT/ESPaDONS

and VIRTIS/Vex
Coordinated observations

&

This March (24-29) CFj§
observations will be /™%
coordinated with '

simultaneous IRTFj
observations in o
study the possib
coupling of the
winds and ch

ado — EPSC — Nantes, 2015
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