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HIGHLIGHTS

e Photosensitized dissociation of OCS via polysulfur
photochemistry provides additional loss of OCS

e Total source of OCS 1s 23,000 Tg- S/yr [Earth = 10 Tg-
S/yr]; if volcanic, it implies ~1,000 times volcanic
activities on Earth

* Yung, Y. L., M. C. Liang, X. Jiang, C. Lee, B. Bezard and
E. Marcq. (2008). “Modeling the Distribution of OCS 1n
the Lower Atmosphere of Venus”, J. Geophys. Res.,
Submitted



Modeling the Distribution of H,O
and HDO 1n the upper
atmosphere of Venus

Mao-Chang Liang
Research Center for Environmental Changes, Academia Sinica

Y. L. Yung (Caltech)



Highlights

* The increase ratio of HDO/H,O in the upper
atmosphere of Venus 1s most likely caused by the
photolysis of water.

e The inferred transport time 1n this part of the
atmosphere can not be shorter than the lifetime of
water which is significantly greater than 10° sec,
likely to be as long as 300 years
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The mass loading, acid vapor mixing ratio, particle number and effective
radius respond to the imposed pseudo-convective winds.

0 Mass loading [mg m3] 32 0 Acid Mixing ratio [ppmv] 2

*Increases in mass
loading and sulfuric acid
vapor mixing ratio in
regions of updraft

 Similarly, decreases in
regions of downdraft.

 Effective radius behavior
not as simple X[km]

—Increases at higher I | B N =

altitudes; but 0 Effective Radius [um] 55 0  Total number [cm-3] 300

decreases at lower
altitudes in updraft.

—This is due to
growth versus
activation
processes.

 This work recently accepted for
publication in PSS




Goals of anal /sis of observatlons

B A B B R B N e e




Cloud/Hole Evolution

e Have series of 11
images in a single
orbit (5 hours of
observation)

Identify small
(~100 km) holes
and determine

their typical
. . Click image for javascript movie of
llfetlmes cloud evolution and motion

Alternately, here is 5.5 day period
and 6.5 day period




Conclusions and Future Work

Considerable variability of brightness at
latitudes equatorward of 60°.

Morphology of holes consistent with previous
observations made nearly 20 years ago.

Total integrated radiance of a hole 1s the most
significant arbiter of 1ts evolution.

Middle and lower cloud deck, especially at
lower latitudes, 1s very dynamically active.




Sanjay Limaye, University of Wisconsin-Madison
Goal:Understanding the Superrotation of the Venus
Atmosphere

Observe the global circulation of the atmosphere of
Venus at the UV cloud level from VMC images

Look for temporal variability

Look for planetary waves

Look for thermal tides 1n zonal and meridional
component
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Comparison of Digital Average Zonal Flow Over Orbits 30-462 and Visual
Tracking for Orbit 257
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Summary

VMC Image Resolution is limiting for results so far

Digital Tracking and Visual Tracking consistent within respective uncertainties
between equator and ~ 45 degrees latitude

Poleward of ~ 45 degrees the Visual and Digital Tracking differ by ~ 10 m/s.
Analysis continuing

Long term changes (3 to 6 months) are indicated
Local Time dependence detected. Analysis continuing of the digital tracking results
Paper on vortex circulation “ready” to be submitted to Nature



Frontiers in radiative transfer for
remote sensing and climate modeling
of Venus

David Crisp (JPL/Caltech)

April 2008



Conclusions

* While recent advances in radiative transfer modeling methods
and databases have improved our remote sensing and climate
models, we have highlighted the need for additional work in:

— Absorption line databases for key gases CO,, H,O, O,, O,
and H,)

— Absorption line shape

— Line mixing

— Pressure induced absorption

— Non-LTE processes (especially at NIR wavelengths)
— Scattering properties of airborne dust and ice

— Surface scattering properties



