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UV FERTURE MOTIOGNS..MARINER 10 OBSERVATIONS

[Limaye and Suomi, 1981]
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Mariner 10 Observations (during 8 days of Venus encounter)

Y shape rotated
[Murray et al., 1974] with ~4.2 day period (= ~106 m/s)
[Belton et al., 1979]



Wind velocities from
cloud tracking
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Wind velocities from
cloud tracking
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Wind velocities from
cloud tracking
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Pioneer Venus
Orbiter / OCPP
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Venus Express / Venus Monitoring Camera
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Pioneer Venus
Orbiter / OCPP
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Galileo / Solid State Imaging system (SSI)
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Venus Express/VIRTIS e, etal. 2016

Averaging VIRTIS 6-years observation
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Venus Express/VMC

e )
65-70km

_110¢
‘E,J =
E |
B100 |
() ;
Q_ =
7 n
2 oAl
B
© "
c I
(@) _
N [

80 |

South latitude (degree)



= (km) EHREEDEED i~ T

100 ms*?
A —
' ‘—I:n ﬂ‘
| £
©
=
= . .
© vk ot=Y
S EhotzyY
N
70 .
Latitude (degree)

45 ., FERZZEES
L /I‘JH‘%L#"”"(
©
c
HI \
c
N

O >

0 100 Latitude (degree)

BHFAEE (ms?)



ZEE (k) FHBEDTED  FERmC

— i 3 Bk THf [A) =
A o, BEDHDIERM D>
; £
| —
\ 2
\ §
\\ © 0
\ c
s 3
. \ ) 2
................ Q
70| e S .
""" Latitude (degree)
4> 2y EELELAmSH
< FETELAL
S (FHLI-FER)
© 0
0
O
0 > = ,
0 100 Latitude (degree)

RPAAEE (ms?)



EE R/ NS R[ZDONT  RESOBRM (BRER SRE)
— EES

1982 Oct, 1983 Jul-Aug

2.1

10

PRESSURE, mbar
PRESSURE, mbar

100

APPROXIMATE HEIGHT, km
APPROXIMATE HEIGHT, km

1000 50 1000
1350 — 30l T 1350
10 20 30 40 50 60 7 1

LATITUDE, deg LATITUDE, deg

du 1 a (RD T

3z tan¢p dp H

Walterscheid et al 1985

VAV INERTELIEENSVWEETIE
EBDANREEE N (<FEILEREDE)IHYES. ERETES



Pressure (Pa)

EER/NT RIZDLNT
I aL—Ia ERMS

mE 5 (K)

10! —

o5 = ¢ W == s

atitude (°)

10!

(after Ando et al., 2016)

RFGEE (ms?)

Co 90
83
o
o
X,
| 3
\{_ 2
I 0}
CIY
=
o
@
| =
163 3
50

0

10 20 30 40 50 60 70 80 90O
Northeri



RER/NSRIZDNT

1982 Oct, 1983 Jul-Aug

PRESSURE, mbar
APPROXIMATE HEIGHT, km
PRESSURE, mbar
APPROXIMATE HEIGHT, km

1000 =450
1350 —=—t———4300 L | T ﬁ
10 20 30 40 50 60 7

LATITUDE, deg LATITUDE, deg

u 1 3 (RD T

oz tan¢p 390 H

Walterscheid et al 1985

J'JT'Jth\,.\\?E'C%élit INSWEZETIE
BIDNNKEEEA(cFHILEEDE)CHIYED. ERETEDS



1982 Oct
1983 Jul-Aug
18 1 ] ]
140 —
120 —
100+ -
= , i
g9 i
" B0 —
- PVO Radlo v\ il
40— : VA ~
| Occultation b i
20 &R/ NN RERE U
L : ’ ’| ‘; 4
LTINS | T TN S SN AN SN N T SO ‘\L L
10 20 30 40 5 60 70 80 90
LATITUDE, deg

S E70kmTOEEME
Walterscheid et al 1985

OnefE/ N\ RAZERELTEHEFLOND
FLRAMIZIEPRBEEFTO VRN
BRfEICRERE SN 1=,

OfzfzL zvbDsa=-fiEld
FHIIC k> TEL S,
NFU—TRIRIZKYD TYMIED
RSN T= ? [Walterscheid et al 1985]

EEHTORLHEDT—HEDERIL
F<HhMo>TLVELY
-EREETOEENEZLME?

- B TEAEDTEM
BEICE->TELDB?
- TRERNSORDE LN ?

Zonal Component (m/s)

Latitude



= (m) THEEDTED wE~vmET

120 ms

— b
»

Trykhisamot=l)
ggh-ot=lY)

Zonal wind (m s?)

v

70
Latitude (degree)

RS
DIyMEEM
ELE NS R IR

/- N\

45

»

Zonal wind (m s)

v

0 100 Latitude (degree)

RPAAEE (ms?)



Thermosphere-cryosphere Venus Exp ressHl]
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Galileo (Kouyama et al., 2012)
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Takagi and Matsuda, 2005
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UV images from
Pioneer Venus
observations
(OCPP)

1979 Feb. 11 - 20

[after Rossow et al., 1980]



Periodicity of cloud brightness variations
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Periodicity of cloud brightness variations

[Del Genio & Rossow, 1990] ) )
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Periodicity of cloud brightness variations

[Del Genio & Rossow, 1990]

SPRING 1082 NDAYS = 78 Different periods appeared
IEEEREEERREREF ¢ BREEEERERERREEEERAREE . . .
60 - — in different observation

T T T 71 T

N
o

Latitude (degree)
o

Planetary brightness variation
has at least two typical periods,
and they seldom existed at the

10 54 325 same time.
Period (days)

IN
o

@
o
T

4-day variation <= Kelvin wave

Contours = significant levels 5-day variation <= Rossby wave
75, 85%(dashed), 95, 99, 99.9%(solid)



From Venus Express
Observation...

Titov et al., 2012




Waves in wind fields
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Waves in wind fields AR T O#E R
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