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Antarctic Peninsula is a very suitable area for experimental investigations of
troposphere-to-ionosphere energy transfer because this place characterized by the
extremely high cyclonic activity, quiet background of mid-latitude ionospheric
disturbances, magnetic anomaly, and rapid variations in the total ozone content.
Analysis of long-term data sets obtained at Akademik Vernadsky station (former
Faraday) has allowed to discover numerous facts showing the weather impact on
the dynamics of middle and upper atmosphere. Among them are the correlation
between atmospheric fronts and occurrence of sporadic structures in the E and F
lonospheric regions, influence of large-scale cyclones on the ozone hole location
and geometry, impact of the ozone layer on the troposphere-to-ionosphere energy
transfer, etc.
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Background variations of the environment parameters at the Vernadsky station
Surface temperature

Temperature, C

Temperature, C

Time, years

55 66 77 88 99
| | | | 1™
I\‘/Iarch-June nTean tempera‘ture I. /.
-2+ o e / @ 4400
L Al Vs |\ )se
s To/®le®®\ o o ® / 300
_ \ ] \ .
® [
# r {200
\
[ ] (1) ®
T Wolf [ * 1
o mlr:nl:er / '\. / \ J(o.
v s \ ¢ <4100
o \. / 'Y / o / \. ./
1\ . ) e . Ry “ /
® LY oy LI 0
I T T T T T T T
1960 1970 1980 1990 2000

Wolf number

foF2, MHz (High Activity)

Critical frequency of the ionosphere

o
L

@
L

(]
'

o

—— 1999-2002, High Activity ? == 1999-2002, High Activity
—&— 1996-1998 + 2006-2008, Low Activity.- 1 —&— 1996-1998 + 2006-2008, Low Activity] 4,
0 S 3, / B o
\ 2 < o s
:/ N :§ g / \]\r
/ \ = B i .
A B £ =
0 .,0" . \; = o g D‘R | :( - e
I, o\"\i g 8 S / . el 000" o\.
Sevees, St el {2 . < .
N
"“o.._.‘.,o
: L R : = =
LT
Weddell sea anomaly
: 8
—— 1999-2002, High Activity
— - + - ivi
10 n. - 1996-1998 + 2006-2008, Low Activity
>
S e \ A RIS RN
S LN . - =
< ) / =
PN [/
o [ ] O
z o § g
N e \ / {e 2
I \ o /D N
= e O / I
- 8 \i \ / ! =
™~ ~ \ . -
L 0. / N
= ...‘. [ ] (<)
-. / E( -1 5 Y
b o
. N
‘D-
I T T I T I 4
0 4 8 12 16 20 24
LT

) ® @ g
foF 2, MHz (Low Activity)




Excitation of MHD waves by AGW of tropospheric origin
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Sporadic E-layers. Daily variations of sporadic E layers dependence on the surface
pressure. Difference of conditional probabilities

[ PR S L [ | I

| SN
+231 05 |5 ,DKDD ~ ] 231 05 (5% j\'IHL‘Ew ;
600F o b - 600-" S -
G .. [ o . :
» tl { - ) -
400t o - 400+ i i
N - | _
200r . 200+ i
] .I| I.|._, b \ Y R
1 8 16 1 8 16
30 | 30 ‘ ‘
May-August, 1993 - 2005 November-February, 1993 - 2005
rs: s High pressure R . High pressure |
2 8 ioh pressure
2 1y ) ] Time L'[],Ehours h! il E H%;%% %%D
QE_ 0 1 = T DE., 0 T . r‘|1—1 1 DI’T | |_|’_
s O A s b ACEROE -0 | LA
S = 4 % %.’% %%--é— o 0 4 B 2 16 0
s =2 -0 aA 5 Time LT, hours Low prossure
£ - — — o -15 ‘
5 i I 5
] Low pressure . Low pressure
-30 - .30 -

Winter Summer



Daily variations of spread-F dependence on the surface pressure and wind.
Difference of conditional probabilities
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The role of ozone layer in the troposphere-to-ionosphere energy transfer
September 11 — October 5, 1995-2004
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Modeling of efficiency of ion drag mechanism
Modeling the global distribution of velocity of vertical transport of ionospheric plasma by thermospheric winds
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Modeling. Temperature and wind profiles

In frames of NMRLSISE-00 for 65S 65W
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Modeling. Results for middle-scale AGW

Size of AGW window, a.u.
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