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Observation of Atmospheric Turbulence at Syowa 

Station in Antarctica (I) 

Takashi ADACHI* 

Abstract: Wind velocity and temperature fluctuations were observed at 

Syowa Station by means of an ultra sonic anemometer thermometer during 

]ARE 12 (1971-72). In this paper the power spectra and the probability 

density distribution are mainly studied. 

The behaviour of the power spectra in changing stability is consistent 

with the precedent observations. The power spectra pattern of vertical wind 

component is not always similar to the temperature spectra. Especially in the 

high frequency range the decrease of power density with frequency in vertical 

wind spectra is steeper than that in temperature spectra. Moreover, some 

peaks are seen at the frequency higher than the Brunt-Vaisala frequency. The 

cause of this phenomenon has not been ascertained yet. 

The probability density distributions of the wind and temperature fluctua­

tions are similar to the Gaussian distribution, and the joint distributions of 

them also may be approximated by the Gaussian distribution. The presumed 

semi-normal joint probability distribution, which is used for the closed system 

of the correlation tensor equations, has been verified. 
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0. 462, O' W  = 0. 26 0 

� S(c) �(a) c f8'.I C t.::.t!.. L 
12J=j 4 13 14�357]'-, Z/L =4. 19 
TW = - 0. 005, a= O. 009, <IT = 

0. 051 ,  uw =0. 1 39 
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�iWB C�$Wlt) vixt�ce § !Mt "?  --c ,  '.5titff O)filuit/ru0)�-=f-n�hn• 1J �-t < L --c els Q .  7 =J y !J 

7- 0)0-itffvif�{@:iJ, G�$��0) 3 ffi��:ht.: c c.  7=> t- t h•tJ:. IJ O){@:� c Q c. c iJ�hiJ• Q .  

--'t L --C , *JE!t c �v=- ,  7 =J  y !J ?- 0):B-itffvifi!IT��v=- , 7° '7 ?- {Jlllv=- J:: Q ffi!P]n�� G:h G .  i 

t.: � 9 n•  G t  hn• Q J:: ? v=- , fi!IT��v=-�F1tv=-* � tJ:.�lt� �b "? --c 1, ,  Q c. c n�hn• Q .  [AJtl O) 

C. c vi ,  �y[PJ��c' momentum flux v=.---::)1, , --c GUPTA ( L972) t ffi� L--C \, , Q . U 2
, V2

, 

W 2
, T2 0)�$Wltv=----:)\, , --C vi , U , V , W , T v=. :;lf rj ;7-:5t;:fp�{&;E L--C , :@_�Ef)vcffl G 

:h Q n 1 § *:B-;i'ff vc J:: < {tl --c , :B-1-n 0) tr:it/ruv=-* � tJ:. 1::· - !l �!:'.' t ---:)  t 0) n� 5'' - 3? - iJ,  G t  ffl G 

hf.: .. . 

OCi!JJvt'.73'0)�$Wii�n� , 3¥:L�{@:vc < G� --C�pmv=-* � < , t.: c x.vi�$��0) 5 7l" O) 1 � 

lttC:vt3¥-�f@�OC1� � -lt Q c ,  f-�(fi10)f}=%iJ�OCh "? --c L ;I: ? c. c iJ�,:b Q .  --z:- 0) J:: ? fJ:.$.i=VC 

vi , �$Wlt:B-;i'ffO)tmliJ��tb:l:���O)iMu;zsv=.n , tJ:. IJ *� < 11r�-t Q O) t- ,  7 =J y !J ?- �%Um 

9.Ii[tO){fi1tC: vtc'*�!LW:��f Q J:: IJ vi , 1it$Woc5:i"';i'ff O)�j t ? i < c IJ 1, ,;nf.:jjti�JJJ:. 1, ,  c 
,�,h:h G . 
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. :::£. . 

1 0  . 10 TW 
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2 z 3 4- !; I 2 z 3 4 
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� 9 Z/L v:::.xt-t � UW, TW ��� (skewness) U .J:: U:'.R� (kurtosis) 

:&:*VTEf*O)JlifJh�'A�M < �� c L --c ,  4 ?XO)Miit���:B-;i'fiti� . H tJ 7- 5J':;i'ffc-,:b Q c 1, ,  

? i&5En• GO)m}*5 0) 1 fffi�ftffl L --C , h�:i:.t*�M C � -lt �S c. c iJ�-t'fiJ, Gf.rtJ:. h:h--c 1, , 9 . 

--z: O)�JEvi , <kAt-1f!l � :h Q  J:: ?  v=. , 4 mt0'*1ti� 2 £ffi��O)fJtot-�h � :h Q  c 1, , ? c. c 
t-,:b Q .  

UVWT = UV • WT + uw . vT + VW - UT 

H !J  7- :B-ifffi&JEvc J:: G 1m*50) 1 fffi c  1, , ? t!:*t- ,  $lEffi.5:i"-1n�JE c 11¥vi:h--c1, , 9 . 1 ?XO)� 



74 
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