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Watervapourvertical profiles in MY 29 arglipersatyraty

jan.

the middle atmosphere

L.Maltagliati, F.Montmessin A.Fedoroveet al. Evidence of water vapor in excess of saturation in the atmospher¢

Maltagliati L., FMontmessin O.Korablewet al., Annual survey of water vapor vertical distribution and watxosols coupllng in theMartlan atmospher:
observed by SPICAMEXxsolaroccultations Icarus, Volume 223, Issue 2, p. 9462, 2013

northern SPICAMIdata GCMi predictions
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Evidence fora bimodal size distribution of aerosol particles
on Mars by SPICAM/MEX

A.A.Fedorova F.Montmessin A.V. Rodin et al. Evidence for a bimodal size distribution
for the suspended dust particles on Mars, submitted to Icarus, 2013
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Annual watewaporcycle by SPICANR (Trokhimovskyet al. 2012)
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Good dataset of four Martian years for further analysis
A Not heiset@add to the retirement algorithm
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to 20% increase for other areas.
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during global dust storm at MY 2¢
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Summary

New solar spectra, resulted in more then 10 % increase of water vapour abundance for polar cap, and up

A For the first time water vapour map for MY27 with dust-aerosol (years 28 and 29 coming up soon), to be

compared with GCM and other instruments results.
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SPICAV VIS-IR AOTI spectrometer

Spectral range
Spectral resolution
FOV

AOTF

Detector

065/1. 05 &m 1.05i1. 7 em
7.8 cm-1 (1600) 5.2 cm-1 (1500)

2 ecircular ( 0 . & @ogultation mode)

TeO2, Two actuators, Aperture 6 x 4mm?, 2°

Two bicolor diodes (Hamamatsu K3413-05)

" Science modes:

Nadir:

A day side(H,O above cloudsglouds top variations, polarization);

~

A night side(0.9-1.3km windows,H,0O near the surfaceQ,!'n at 1.27xm)

SolaroccultationSatmospheric structure above the clouds, clouds properties,
particle size, extinction from 0.7 to 1Km)

Limb(0,! p, emission at 1.2%m, cloud structure)
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Altitade (km)

BezardB.,FedorovaA., BertauxJ-L

etal.. The 1.10and 1.18mm

nightsidewindows of Venus observ«
by SPICANR aboard Venus Expres

50

30 f

20

10 f

lcarus 216, 17483, 2011

H,O ~ 30%°. ppm near the
surface from 5 to 25 km

i Larger abundances yield too much

absorption in some regions of the,®l
band

i Y HO likely uniform from 0 to 40 km

as predicted by chemical models (e.g
Krasnopolsky007)
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Altitude, km

Vertical distribution of KO above and within the upper

clouds (Fedorova et al. 2012)
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1.38>m 5568 km, with uniform distribution mixing
ratio varies from 412 ppm
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VIRTIS HCottiniet al., 2012

from 2.56>m 6870 km,
uniform distribution with mixing ratio-3 ppm

The altitude range of the spectral sensitivity to water vap
profilein 1.38>m isvery wide: 5570 km

Located to 88 km below =1 level

The band looks to be more sensitive to water distribution
within a lower layer of the upper clouds where a gradient
water should be strong than to the water distribution abo
the cloud top level



Longterm trend: acceleration of the mean flow from 2006 to 2013

— Cloud level winds from the Venus Express Monitoring

2006 2007 2008 2009 2010 2011 2012 2013 2014 Camera imaging _
— . - | - . - — — . - . - Khatuntsev |.V., Patsaeva M.V., Titov Bt\l.,

-120 | Icarus 226 (2013) 14058
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A Longterm variations of the mean zonal winds at
HEBPpO{ 20SNI GKS YAaarzy | i
observation averages derived by manual and red aré
automated (solid line) methods.

A Mean zonal (top) and meridional (bottom) wind profiles
for cloud tracking seasons/ll (color codes in the upper
panel). Error bars show 99.73% confidence interval (¢
The standard deviation of zonal component varies fro
12-17 m/s in the low latitudes to 284 m/s at 6&S. The
standard deviation of meridional component is in the S L

range 1114 m/s. -30 45 60 -75
Latitude, deg

Meridional speed, m/s




Diurnal variations of the mean flow

Cloud level winds from the Venus Express Monitoring Camera imaging
Khatuntseu.V., Patsaeva MMjtovD.V.et al.,Icarus226 (2013) 14158
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Complete coverage of the day side in the Southern hemisphere by the VMC UV imaging enables the study of
diurnal variations of the mean wind pattern and search for solar locked features in the zonal and meridional wir
components. The zonal wind field in figure shows séminal variations with minimum speed close to noon-(11

14 h) and maxima in the morning-88h) and in the evening (167 h). The meridional component clearly peaks

in the early afternoon (1d5h)at46p n 6 { ® ¢ KS YAYAYdzY 2F (GKS YSNARAZ2YI
in the morning (8L1h) Khatuntsev et al., Icarus 226 (2013) ¢453).



O, night glow in theVlenus atmosphere from VIRTEBM observations

and circulation atmesopause

1) Northern hemisphere (limb observations) . «

I | S
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Temporal variation of the Qnight glow emission rat
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(Zasoveet al.)

T P=0.1mb

Amplitudes of

5 =\
a- the thermal
T4 . .
] ST — . tide vs. latitude
1 LIS D R N
2‘0 4’0 6r0 8r0I a't
Venus = .
17 eann = Gravity waves

revealed in the Q
™ intensity vertical
i+ 7= profiles near

+= Venus and Earth
mesopause

Volume emission rate, kR/km

Temporal variation of the Qnight glow in

the Northern hemisphere has periodic
character. Emission rate decreases with
Increasing latitude. Maximum emission at
low latitude is shifted to morning.

From the O2 night glow observations in
Northern hemisphere : S8S and ZRC (zonal
retrograde circulations) and thermal tides
and gravity waves may give input in
observed dynamics amnesopausdevels
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NASA Infrared Telescope Facility



http://en.wikipedia.org/wiki/File:Afshin_Darian_-_NASA_Infrared_Telescope_Facility.jpg

fora (PPD)

fora (PPD)

Search for methane on Mars
_ (Krasnopolsky 2012a)
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Groundbased and MSL observations
of methane on Mars

1 Krasnopolsky et al. (2004)
2 Mumma et al. (2009)

3 Krasnopolsky (2011, 20128
4 Villanueva et al. (2013)

T upper limits

3
T

2000 2002 2004 2006 2008 2010 2012
Year

MSL observations of methane neither contradict
nor support the grounbased observations

C,oHe < 0.2 ppb; SO, < 0.3 ppb (Kr2012)




D/H in H,O, HCI, and HF on Venus
(Krasnopolsky, Belyaev et al. 2013)

Venus, 5°N, LT = 08:00

observed —— synthetic

| ‘ Venus HDO”

Transmission
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COdayglowat 4.7¢m on Mars: Variations of T
and CO at 50 km (Krasnopolsky 2013d)
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(2-1) vertical
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Photochemical model for Venus middle atmosphere (Krasnopols
2012c): calculated and observed variations 0§, 80, OCS, and S
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Chemical kinetic model for Venus lowe
atmosphere (Krasnopolsky 2013b)

‘\W

W
O

N
O

Altitude (km)

s ot 2

CISO,*10°

ol L L3 3 aaaal ] b o bl L PR R B A |
10° 10”7 10°
Mixing Ratio




- = Nighttime
: N Atmosphere and
¢ o Night Airglow

on Venus
: ] (Krasnopolsky 2013«
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Photochemical model for Titan: 83 neutr
and 33 ion species (Krasnopolsky 201z



