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Study of the Venusian lower atmosphere by radio occultation in Venus Express mission
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Venus is surrounded by thick cloud which is composed of sulfuric acid from 50 to 70 km altitudes. Atmospheric structure
above the cloud layer has been investigated by optical measurements in Pioneer Venus and Venus Express missions and grot
telescopes. Below the cloud layer, on the other hand, vertical temperature and zonal wind velocity profiles were observed by prok
measurements in Venera and Pioneer Venus missions. However only particular place can be observed by probe measureme
thus spatial structure of the atmosphere cannot be investigated. Measurements by an optical equipment and a ground telesc
cannot observe the Venusian atmosphere below the cloud layer. Therefore, there is almost no knowledge about the structure
the lower atmosphere. One of the method to overcome this current situation is radio occultation technique, which can measure tt
vertical temperature distribution with high accuracy and resolution. In this study we analyzed the radio occultation data obtainec
in Venus Express mission to retrieve the vertical temperature profile and investigate the structure of the lower atmosphere.

In this study we analyzed the data obtained from July 2006 to June 2010. The number of the data is 280. In this analysi
we assumed that the temperature distribution does not have the dependencies to the hemisphere and localtime. We obtained
meridional distribution of the temporal and zonal mean of the temperature and found that it was qualitatively consistent with that
obtained in Pioneer Venus mission. We also calculated that of the atmospheric stability. Above 62 km altitudes the atmospher
is basically stable. Below 62 km altitudes, on the other hand, the low stability layer exists from 47 km to 56 km altitudes in the
low and middle latitudes, which reflects the convection layer in the Venusian cloud layer. Below 47 km altitude there is a little
stable layer. This feature has also been seen in the probe measurements in Pioneer Venus mission. In the high latitude region,
the other hand, the low stable layer consecutively exists from 40 to 57 km altitudes. We expect that this might be attributed tc
not only convection but also dynamical and chemical factors which keep the atmospheric stability averagely low.

OooooOoobso-70kmb00O000O0D0O0O0OOOO0OOOOOOOODOOOODOOOOOOODOOOODOOOO
O000D0O0O00OPIionner Venusl Venus Expres§ 0000 000000000000 0OOOODODOOOOODOOOOO
0000000000000000000000000O0000000000000 VeneraD O 0OOOO Pioneer Venus
coooooOoooOo0oOoOoooooooooDbObOOO0o0OooooboOooooobooDOOObObOOoOoooooooD
ocooboooooooooooboooooooooOooOoooOOoO0ooOoOOoooOoOoOobOOoOoooObOooobooOooDOoooo
ocoooooooooooooooobooooboboooobooooooooooooDbDbOooobOoooooOobDOooDoDO
goooooooooooooOoOooodOoooOdooooooOooUOooDoOo0oDoDO0UoDOoOoooooOoDOOooDoDO
go0O0C0"01KOOOOO0O0OO0O0oOooooOo™kml 0000000000000 0000000000000000
OO0 ESAODOOO0DOOOOO0ODDOO VenusExpresS D00 OO0OO0ODOOOO0ODOOODOOOOODOOOODOOOO
oooooboooooo0oooobooooooOoo0ooooObo0oooobOoOooooOoboOooOooObOoooDoboOO

000000 20060 7000 20100 600000000 0COO00ODOOOODOOOO 2000000000000
goooooOoooogooooOo0opoo0oU0ooOogoooU0ooOooUooDoO0o0oDoOO0U0obDoOoUooOooOOoDoDO
000 10&#730;0 00 0000000000000 000O0O0O0O0O0O0 1kmO000000ODOOO0O40-85kmO0O00
0000000000000 0000000000 PioneerVenusl OOOO0O0O0O00O0OOOOOQOOOODODOOOO
gooooOoOoOoOoOoOOOOOOOOOOOOOOOOODOOOODODOODODODODODODO G2kMITIOOOOOOOO
oo0O00000O0oooooOoOO0000oooOO00O0DOOoOoOoOOODOOODOOOOO e KMOOOOOOO
0000000000000 00000Ocoldeollad 000000000000 OOOOO62kmO0OO0OOOOOO
0000000000000 047-56km0000000000000O0O0O0O00OO0O000O00OO0OOODODOOOOOO
coooooooooooooOoooooooboooooooooOoo0ooDoOooDoO0oDOoOooooOobDOoOoDoDO
00000000000 PioneerVenus! 00000000000 QCOCOOOOODOOOOOOOOODOOOOOOOO
Oo00O0O0000O00OOO4057rkmb000O0O0000000O0O0O0QOCOOOOO0OO0OO0O0OOOOOOOOOOOOO
ocoooooooooooooooooooobobo0oooboooooOoooooOoooooObDOooDbObOOooooOobooooOnDO
goooooooooooooOoOooo0oooO0ooooooooUoooOo0oDooO0oDoOOoooooooooDOg
gooooooooooooooooooooooooboooooooOooo



