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Temperature, Wind and Atmospheric Circulation
in East Queen Maud Land, Antarctica

Tokio KiKucHI*

Abstract: Proxy observations of wind and temperature are carried out in East
Queen Maud Land. The atmospheric circulation patterns are further studied by
in situ observation of the diurnal wind vector variation and the upper air sound-
ings. It was revealed that the high wind directional constancy at Mizuho Station
is derived not only from the katabatic wind but also from the general synoptic
pressure patterns. The katabatic wind is weakened when the westerly wind
intensifies as part of the 30 to 50 day cycle synoptic pattern changes (T. Y ASUNARI
and S. KobaMa, J. Geophys. Res., 98, 13063, 1992) of which the cause is still to be
solved.
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Fig. I.  Comparison of the anually averaged brightness temperature from NOAA AVHRR ch
5 and 10 m depth snow temperature. The thin dashed line depicts the least square
regression line within the range of T <250 K.
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Fig. 2. Anually averaged NOAA AVHRR brightness
temperature superimposed on a topographic
map of the Antarctic ice sheet (DREWRY,
1983).
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Fig. 3. A comparison of the observed windfield (bold and open arrows) with that from a

simple theoretical model (thin arrows with dashed lines: PARISH and BROMWICH
1987).
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Fig. 4. Katabatic wind field calculated with BaiLL (1960)’s model (PARISH and BROMWICH,
1987).
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Fig. 5. Antarctic meridional circulation formation by katabatic wind. Illustration by PARISH
and BRomwicH (1991) based on the discussion by JaMES (1989).
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Fig. 6.

James (1989) D7) 37 4 7HBAERAWLHEC L 2, EREBAAFEOR GEE
BEEDOIITHD). a) i305H, b) ix5H, ¢ i3 30 HEDIKRE.
The evolution of the drainage circulation over Antarctica predicted by the primitive
equation model. The development of katabatic winds forms the meridional circula-
tion and then are subsequently decreased by the polar vortex. The area of easterly
wind is depicted by shadows on left-side figures. (a) day 0.5, (b) day 5.0, and (c)
day 30.
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G50 5.
Polar Polar Fig. 7. Interference of a subtropical cyclone and the
Vortex Vortex polar vortex. The cyclone distorts and

weakens the polar vortex as it approaches
the antarctic region. lllustration by JAMES
(1989).
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Fig. 8 Model experiment of the effect of antarctic continental topography. The model was

rotated anticlockwise relative to the rotaiting pan, so as to realize the westerly wind
(BAINES and FRAEDRICH, 1989).
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Fig. 9. The diurnal wind variation hodograph which was observed at Advance Camp of
East Queen Maud Land (KIkUCHI et al, 1988).
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Fig. 10. The upper wind hodograph at the Advance Camp in East Qeen Maud Land in
November and December, 1985 (KIKUCHI et al, 1988). The height from the ice
sheet surface (3200 m a.s.l) is given on the December graph.
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Fig. 11.  Surface wind record of Mizuho Station. (a) daily average, (b) filtered with a 30~
60 day band pass filter (YASUNARI and Kopama, 1992).



20 HHBFF R

BREO FOHBRAKOBEIE—MEOREREIIC L 26 DTH 555, Bains and FRAEDRICH
(1989) DEBRD & 5 %R EFZ T2, H I AL THEKK OB E 2 THAT 201X
R#ETHAS.

90° w

S

LR

ERRRK
=N

RIS

TS
\*“:‘ X

90° w pd

180°

12 AFIEEMOR LRSS (a) BRI E (b) 55VEHAD 500 hPa HERZE. NMC O
P72 b LW LT, REOEEFIL Sm Z LT, ADREM[IIFHET
WEDITHD, £72, (b) THDI > ThHHHEBIIBEENKLEN IS% L ORI TH
% (YASUNARI and KobaMa, 1992).

Fig. 12, Southern hemisphere 500 hPa geopotential height anomaly, based on the NMC

global analysis, in the (a) strong and (b) weak phase of the 30-60 day filtered
Mizuho surface wind. Negative anomalies are hatched with thin lines, while the

area of significance level exceeding 95% is indicated with dots in (b) (YASUNARI and
Kopama, 1992).
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