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Takagi et al.(2010)M &5 BA

* “Influence of CO, line profiles on radiative and
radiative-convective equilibrium states of the
Venus lower atmosphere”

by Takagi, Suzuki, Sagawa, Baron, Mendrok,
Kasai and Matsuda
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1. Basic dynamical characteristics of SR

* Observed Easterly on Venus
SR =2 U =100 m/s near the cloud top(70km)

Venus Earth
Rotation period 243 days 1 day
aQ(rotation velocity) 1.5 m/s 460 m/s
U(wind velocity) 100 m/s 30 m/s
U/ a0 ~ 60 ~ 0.1

As f=2Qsin6~Q, L~a, then Ro=U/fL~U / aQ



* Rossby number :
Ro=U/fa=(U%a)/fuU
= (centrifugal force)/(Coriolis force)

For Venus Ro~60 , so that

centrifugal force >> Coriolis force
—>pressure gradient force~ centrifugal force

. cyclostorophic balance
For Earth Ro~0.1 , so that

centrifugal force << Coriolis force
—>pressure gradient force~ Coriolis force

. geostorophic balance



As a dynamical balance, diffusion balance is also possible.
For example, convection between day and night sides
where pressure gradient force~

diffusion force acting on the wind from H to L.
For Venus, rotation period : large
solar day : large
—2>predominance of this circulation is supposed, but SR

is predominant below 100km. However, it is considered
that this convection is predominant in thermosphere.

Types of dynamical balance in planetary atmospheres
(1) Cyclostophic balance : Venus SR
(2) Geostrophic balance : Large scale motion in Earth
(3) Diffusion balance : Horizontal convection
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Mean global map of the (0,0} oxygen nightglow

[Piccioni et al., 2009]



Reformulation of strangeness of SR

Q1: Why (1)cyclostrophic balance with large
easterly wind appear?

—>The problem of origin of large momentum
associated with SR.

Q2: Why convection between day and night
sides(balance(1))cannot predominate?

- Which dynamical balance appears for the
external parameters of Venus atmosphere?
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Problem of zonal-mean meridional
circulation

* Existence and shape of meridional circulation is not
established by observation (R A F ¥ dLiiR) .

* So far, one cell meridional circulation is naively
assumed to exist in a hemisphere.

* Before the formation of SR, such meridional circulation
may exist.

* When SR is formed, it is not evident that such shape of
meridional circulation holds in a rotating atmosphere
with period 4 days ?

- The results of observation(zonal mean meridional

velocity) by “Akatsuki” is expected to determine shape
of meridional circulation.
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