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Abstract 

Seasonal mean values of heights and tern· 

peratures at the selected pressure surfaces 

are computed, using the aerological data 

obtained during the 4 th (1960) and the 5 th 

(1961) wintering observations at the Syowa 

Base, Antarctica. Main characteristics of the 

seasonal and yearly variations both in the 

antarctic troposphere and the stratosphere 

are investigated by means of these limited 

data. 

Four vertical time sections (from the sur

face to 30 mb) of Feb. May. Aug. Oct.-Nov., 

representing each season respectively, are 

made based on these data, and some notable 

features of seasonal circulation patterns in 

1961 over the Syowa Base are briefly de

scribed. 

In addition, in supplementing this single 

station data analysis, IAAC's synoptic weath· 

er charts in microfilm are used to locate 

relative pressure systems, and at the same 

time, for rough estimation of circulation in

tensity, meridional temperature gradients 

between the Syowa Base and Marion Island 

in the middle latitude, together with differ

ence in their annual variations, are utilized. 

Characteristics of the seasonal circulations 

in 1961 are summarized as follows: 

Summer: In the troposphere, weak anti· 

* 'A�JT. Japan Meteorological Agency. 

cyclonic systems predominate over the east 

continent and weak circulations of E-ly with 

slightly N and S components are seen. How

ever, in the location and movement of 

these systems, W-ly wind circulation is also 

seen. Cyclonic activities are such that most 

of lows move on toward the east within 

the low pressure belt off the base, and, 

except at the surface, N or NE-ly winds 

by these systems are very weak in the 

upper layer, so there was little influence to 

the air over the base. 

For the layer from the lower to middle 

stratosphere, weak W-ly wind generally 

prevails but variation of the wind direction 

is also seen upon appearance of anabatic 

and katabatic fields. In the upper strata· 

sphere, weak E-ly wind with N component 

can be seen. 

Autumn : For the layer from the middle 

troposphere to the lower stratosphere, S or 

SW-ly strong jets come to be observed due 

to the sharp south ward extension of the 

middle latitude ridge ,vhich brings about a 

temperature rise in the air over the base. 

At the same time, in the lower layer near 

the surface, a shallow cold film of the polar 

anticyclone is formed and weak surface in

version develops up to about 500 m; subse

quently weak anticyclonic circulation at the 

surface is maintained. On the other hand, 
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cyclonic activities are intensified from the 
middle autumn and replacement of the air 
masses becomes more active. In case a mod· 
erate cyclone approaches, a strong NE-ly 
wind circulation is observed throughout the 
troposphere. 

In the upper stratosphere, with advance
ment of cooling process, a strong W-ly jet 
predominates following the formation of the 
polar vortex. 

Winter: Near the surface, weak SE-ly 
circulation predominates due to the control 
of the polar cold anticyclone with moderate 
surface inversion. In the polar night period, 
weak circulation of nearly E-ly wind pre
vails generally for the most part of the tropo
sphere, but even in this period, the base 
region is attacked by an intensive cyclone 
of winter. Cyclone activities with strong 
NE-ly wind are further intensified especially 
in early and late winter. 

In some cases this NE-ly wind may per
sist for several days afterward, with a grad
ual decrease in its speed only, due to stag
nation and filling of the low in the north 
of the base. 

There is also found a much more intensi-

fled influence of sharp ridge extension south· 
ward from the middle latitude anticyclone 
than autumn, and stronger SW-ly with cir
culation with a temperature rise is observ
ed. Such an alternative appearance of the 
NE-ly and SW-ly wind circulation verifies. 
that the antarctic atmosphere is markedly
baroclinic in winter time. 

In the stratosphere, as the polar night cold 
vortex is in the midst of maximum develop
ment, strong W-ly jet more than 100 knots 
prevails continuously. 

Spring: Rapid spring-time stratospheric 
warming which begins with the uppermost 
layer is found for the period from late Oc
tober to early November, followed by weak-
ening of the circulation. The NE-ly wind 
by various-scaled cyclonic turbulence of short 
period nature is seen in the troposphere. 

On the other hand, strong SW-ly wind 
caused by the pressure pattern similar to· 
those in autumn and winter also appears in. 
both the troposphere and the stratosphere. 
Active replacement of the air masses takes. 
place throughout the whole atmosphere, 
which is in process of a rapid transition into· 
summer season. 
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Seasonal mean values of height and temperature in the upper air at the Syowa Base. Table 1. N 

:-"-' -- --
--�ressure 

surface 850 mb 700 mb 500 mb 400 mb 300 mb 200 mb 150 mb 100 mb 50 mb 30 mb Remarks c:.o 
�"'--.._ 

0) ..... Element 
',� 

'--' 

r-.. ,_. 
Zr1(Summer) =1/3(Z12+Z1+Z2) 

00 
Zr2-1960 1123 2508 5001 6531 8413 10989 12844 15446 19851 23098 ..... 

c:.o 
'-._./ 

Zr3-l960 1109 2527 4887 6382 8163 10600 12323 14660 Zr2 (Autumn) =l/3(Z3+Z4+Zs) 

Zr4-1960 1098 2531 4916 6416 8254 10723 12452 14927 19221 22459 Zr3 (Winter) =1/3(Z6+Z1+Z8 ) 

,..__ Zr/Spring) =1/3(Z9+Z 1 0+Z11) s = 
0. Zr1-1961 1190 2670 5125 6678 8591 11247 13174 15930 20697 24219 IJd 
bO -¥.l 

'-._./ D 

:c Zr2-1961 1149 2600 5000 6514 8380 10989 12862 15491 19962 23255 � ·l't"!' 

bO ca, -� Zr3-1961 1113 2539 4911 6403 8232 · 10683 12394 14767 18798 21809 0 ::r: ]rrf 
Zr4-1961 1146 2595 5004 6420 8376 10870 12616 15095 19394 22601 mm 

�[ 
� 

Z-1961 1150 2601 5010 6529 8395 10947 12762 15321 19721 22971 (\-' 

� 

I Tr 1 (Summer)=l/3(T12+T1+T2) 
� 

Tr2-1960 I -14. 2 -20. 8 -34. 3 -44. 1 -55. 3 -53. 7 -53. 1 -54. 5 -56. 5 -57. 1 � 
/iii§ 

Tr3-1!'.l60 -21. 4 -26. 7 -42. 3 -52. 7 -63. 6 -70. 6 -71. 7 -75. 2 Tr2 (Autumn) = l/3(T3 +T4 + T5) 
�� 

,..__ Tr4-1960 -18. 4 -24. 4 -38. 6 -48. 5 -60. 3 -70. 1 -67. 2 -64. 4 -60. 5 -54. 0 Tr3 (Winter) =l/3(T6+T1+T8 ) 
u 
0 

Tr4 (Spring) =1/3(T9+T10+T11) '-._./ 

QJ Tr 1-1961 - 9. 0 -17. 3 -30. 7 -40. 4 -50. 7 -45. 6 -42. 7 -40. 5 -37. 2 -33. 7 � 
::l ..., 
Cl:! Tr2-1961 -14. 9 -22. 5 -36. 7 -46. 4 -55. 2 -50. 8 -51. 3 -52. 8 -55. 6 -55. 3 � 
<l) 
0. a 
QJ 

Tr.1-1961 -19. 8 -25. 6 -39. 8 -49. 9 -61. 9 -69. 4 -70. 8 -- 75. 0 -78. 3 -77. 6 
E-< 

Tr4-1961 -15. 3 -21. 8 -36. 1 -46. 7 -58. 5 -65. 8 -66. 1 -65. 1 -60. 5 -56. 6 

T-1961 -14. 9 -21. 9 -36. 1 -:-46. 1 -56. 8 -58. 3 -58. 1 -58. 5 -58. 1 -55. 1 ,_. 
C)1 

�-�------- --�---- --
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Fig. 1. Mean P-T curves of the Syowa 
Base for summer and spring in 
1960-61. 
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4'i-$jpO)ft�HrnU:: L --c, ][O)f!i1 (Zr1 : fffi�, Tr1: ml.�) vtMif. 12 A-- 2 A 0) 3 IJ,JJ 

�t5Jfili�, t:kO){[Ei (Zr2,Tr2) vt 3A--5A, �O)fil[ (Zra, Tra) vt6A--8A, 3ff:O){@= 
(Zr 4, Tr4) vi 9 A --11 A 0)-t n..f n 3 IJ, A 3¥:b';;:Jfil[�;Jtobt�. c. n �t:k c �to l Uo{ffe c 21·_ 
0)3ft51t�fl.�Eltlfv?i:c L--C Fig.I :tol'Cf Fig.2 v=..�Lt�. 

][�O) fffi mrmmu�ttn�YtJ: 1,,, 0)--c, 4'i-�jp O)if.5.J!J�{tO)�T�WiIJEEf1;Jv=..vtni::�--c-� tJ: �, 
j/., xtmEffiJIJ, G J.vt� ffi]v=.. t:d� Q BBf!l�J!EJ:� 0)*3<\0) �jpv=.. l Q 4-5:llj�{tv=.. "':) \, \ --Ct6tif"'J L 
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Fig. 1, 2 IJ:. G, � c �vtxtmE��®:i.J, G JftJiWJTff� i --c·vt, 1960 i:j::.O)JjiJ� 1961 if. ct 
I) 1i!i!ill. (2"--3") --c-� I), c. ;h l I) J:O)J.vtmffilc·vt, 3<\i/ill.vi�t c Iv c'lriJ CIJ,, M�IJ;hf 
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ct> 0 /J�, r p � � - �-�#ili: c200 mb) --cvi, w-0)1J/J�3f J:. rJ 1.k/J�* � < (4. 3 °C) t£ 0 -c 

\,, 0. � vi 1960 if-0) }US!-/J � tc£. \, , 0)-C-, J:tt<:-c· � t£ \, , /J�, f)( vi, xivtt!ffl-c-vi� 4 :3Z/J � � 5· 

:3ZJ:. 9 2 °C f:s'.z:!!£/J,<, fft/ill!-C·vt.:.O)ifHv;::.tc£. 0 --C\,,9, 

r p � � - �-n, 3f �� �, %2fffi1 ct W3lltH=-!fi!b:h Q /J�, "W-viM c fMc < G""', fffi < 

fc£. 0 --CHrJ, -l-O)NiiJltTI, f)(O) -50°---55°C v=.< G""', -70 °C &v:.f£9. 

2JEi1H:. J:. 9J::)if:.�O)r1lii.ll-S11Hi, xiv!EJffi-C·vi, ��mJO)W, f)(v::vivf c A, l'if.fJSJ c 
fP] t--S111� L --c :tD 1?, IQ, 3fvi-l-:h.f:hW:f�:Jti1, �<-'?imJO)ft�Ht1-S::ffr� L --C\,, Q. fftli!m 

-c·n, 'ti:, �, cf)(, 3ft.J�-l-:h.f:hl!£1t, <-i1t�Jirtu�ffi-t-S111�L--cl,,9. 

� c 3§:-0) 2JEirif :1:SJf@O) fX�vi, xidit�-c-a 9 ° --l0 °C &-c·tt> Q /J�, fffi lt/J�M-tv=. '"".) :h
--C�1.m L, fft/i�J::filS-C·vt�H��v:.f:. � < f£ rJ, 50 mb -c· 41 °C, 30 mb -c·vi 44 "C vc t. 

5E-t Q. 

%:m5E�ffffiJO)�Jt t, .:. O)tfilM�1tv:.r,t C t::.�1t/J�Yl G:h Q. 

%2JEW0)�1ivJO)ffi;�� Jl9f::.Y..), Fig. 3 v:.f;f; 5 :3Z0)%2JEfiriO)�ffOO�ltc�tfilO)if.+ 

ts;{ulf /J, G O){ffii1_k �ffi Lt::.. .:. :h J:. 9, xivit!I!I c fft/ij 1?!]1:. Hvt Q f:.�O) 2JEfi1'i�1lvJvC�f L \, ,� 

/J� 2b Q .:. C /J�b/J, Q. fffi MviJ::v:. )r'i] 0 L Wlk/J�IE�v:.:b1uJ1n-t Q xi���{t �LL\,\ Q /J�, 

t-rvitl?!]v:. < G�, Jft/i!ffi-C·1i�MO):'fLl,,:J:liR1Jn, �Y/J�, -t:h-f:h, �/J,G�HJ:.(/fj(/J>

G3fv:./J,vt--CYlG:h, lOOmb Hl'CJ 50mb v:.H(1J'9:b-m�O)ffil:vi, -l-:h-f;h, *1+1,000 

gpm*, -700 gpm HJ:.'CJ +1,700 gpm*, -l,400 gpm &-C·ct>Q, 

-15, U[lt0)1Jvi, xidit�-c·vt, �1ivJO)#.R$ivi1J\ � \, ,/J�, ]i�O) J+ml/J�3f�O) �imi. J:. 9· 

f:. � < f£ 0 --C \,, Q. fft/ilffi-C·vi, lftt!t:!J-C·cb Q 'ti:, f)( c, �W:fiii12JEW-C·tt> Q Jii:, 3§:.0)�1tF£ 

v=. §A!ltU£ffl�/J� Yl G :h Q. E!D '0' �. f)(v:. vi, fftli W!J:: $-CH, fffi M/J�:blll-tv:. '"".) ;hif.f � 

{[!l[v:.ili:--5 < �1t� L --C \,, Q /J�, r.pfil5 ... Ui, �iri O)fJfr/J�H < :h --C, if.f JSJ® c 0)-j( � \, ,f' 

:h�ffi-tW/J� l:U --C \,, Q. .:. 0)-f';hO)�f:.vi 150 mb :illv:. ct> 9, -t :h.f :h, tlc-C· +7. 8 (/C, 

w:-c· -8.0 °C v:t£ 0 --C\,'Q . .:.:hvi, fft/il�Lt.filS ClOOmb t..J.J-.) -c·O)�,J11lf£<%:tn1tH' 

:r. rJtfilW:1t/J�wtif-c·cb '?, '/J,"'J, J::Ji/J, G Tfi""'-frJm L --cfr < 0)-c-, fft/ill!t:1::ifilS c200--

100 mb ill) -c·:i, 2firiO)ft:frt.J�H < :h --c, -l-n-f'n, f)(vi£2�, �vt3f�O)ftJi[ilJ/J�� 0-

-c \, \ Q t::. 'd..) -C' ct> Q . 

*flifiii12JEfiriO)� c 3§:.0)J£1tvi, J::v:.rtu 0 --C:bi!H�-t QX'J���1t� L --CH 9, t�H:. 30mb, 

ill-c-vt, *�tc£.�mJJm: c21 ° -22 °Cu'.z:) �ffiL--c\,,9. it::., *W:fiii12JEfi1'iO)if.ftsJcO)f' 
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Fig. 3. Seasonal departures of the upper air heights and temperatures 

from the annual mean of the Syowa Base in 1961. 
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iii&, fl&l!t, �. !- P � � - ;<)  1 'J 7
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3¥-:L'SJ{@:) c �i§:-C'cD 0 ,  
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-·Jt,ts,{_J (tJ{ fq) c L --C��O) m\JEt1tv:::. {f 5 'Ailla. c �ffrmt!tO)�{th�Jl G ft 0 (Fig. 4 ) .  xt 
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ui, 'Atfill.vi5 l®i: � :1tml. L .  � O)n% I') ---c-ci5 0  2 JHi J FJZ-j:SJI@: ---c- t trk rm {@: � � L --c 1., ,  

0 .  ux:��---c-vi, --t---c,vc rit-n1tv=. {l 5 mtm'.�1th�. xtvl'E�J:::t� (300 mb ill) iJ , G J:-.v-::.Jl 

G h o .  LJJ >  L, ,�m'.�{t0):1:Jvi, fix:�J!jjr.p$ (150 mb ill) �me L --C, c Ji J:  I) Tc' 

vi xtvl'Efill c fi=i1 �vc :f:fyJ;n 0) (tJi fRJ � � L. 2 fl vUiJ&: rm {@: vc 3f L --c � I') , -:1:J c n J: IJ J_-. 0) ux: 

Jil �J::: $---c- vi, rm m'. vi itH vc 1�0,,-- L --c 1., , 0 . 

C O) rm �ffft O) fl:Ji[qj vi, 2 A 0) 3<' 1 .b. -1:: ;;1 -:,,, 3 / CFig. 6) ---c- t vL'.) � l') Jl G n o  . .  

lW t::i ,  2 A 0)7(�f vi , ti/.!¥&7J> G fix:� jffii:p $ i ---C'O)::k�Jil 7] �  D 0) IE®&� Crm m'.J::: J/-tjJ!<) c 

t1:_ 0 --c 1., '  0 0)---C-, �jfgm:Ji!J.J:::�vc �vt 0 H
f
��ffft§miJO) I?-�h���-r:- � 0 .  c h  G 1@1m'.J::: J/

O)Jtl::::kvi, 300mb i!J.vc ci5  I') ,  -t O){[!lUi 120-150m fft ---C-ci5 0 .  D O)Jl{mi&tE!< (�m'.Tr-H*) 

0) :rl ::k {JHf' c 0) 2l 0) mi Jj]c :!J'J.;h J1, 0 h � ,  -t 0) I@: vi I J \ � < , 90 m {ft---C' ci5 I') , 1� tvc :Jm Fs9 vi� 

1., \�\., , 3 .._ 4 S fft---C'ci5 0 .  
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::k � < t1:_ < ,  ><tVTE�, UX:Jillffi c t -ttt1:_it::5EUX:� � L --c 1., , 0 . 

r i=z ;t; ;t; - ;( vi c 0) �:Jt[Jvc vi, 250-300 mb ;zJJc ci5 I') , -l-0) m\.m'. vi -55 °C fft ---C , Ji 

m'. 0) IE�®� vcr,c, L: --c ,  -l- 0) ti:\ � rm m'. t J::: T L  --c 1., ,  0 .  

JOO.vi rm m'. 1:: � � ---c- rm �ff t'.:!JJlf� 0) m: JOO. ux: 5t ��--th�, -l- 0) � 3£ vi D 0) � 1t ftJ fqJ ca DI at) 

vc J: I') �t1:_ I') ,  tfmc� --evi, �3£vt,�m'. c ::!� vc 1t111n L, D O)�::kIE®&ffllli: (300 mb ill) 

---c- ii, 30-40 / -;; Hct1:_ 0 .  c n J:  l') J::: O)fix:��---c-vi ,  ?.tm'. c �� v:=. JOO.JIB:vi�0,,-- L,  5-10 

/ ')' r fftO) �i31., ,JRJOO.ax:5tO)ftnl c t1:_ 0 --c 1., , 0 .  

-:1:J, rmm'.Tr�diR---C' vi, {.[�ff t11!1H�---c-ci5 0 iz.l3�ux:5t��-t"iJ�, -l- O)J00.;2lvi�� <, 10-

20 / ·)' Hft ---c-ci5 0 . /ft� WI vi, ::k j(f� 5t iJ � rm m'. T rH!J!< c t1:_ 0 --c 1., , 0 t-: co, �!3 1., , ft§� vc SZ:@2 � 

;h--C l., , 0 .  

rm m'.®� O) ��K� t:, -l-n.:fn�ffl� rm�ff tt� J: U��ffttm�-:,,, 1 7 - t Jl G n 

0 .  i t-: , D 0)J'rk::k�1t� c v  -;; v ,  r 7 7 flii) vi, xtmc!rfil---c-vt Vii: c lv L'mn[---c·ci5 0 iJ; ,  

ux:� !rfilc·vt bfh, vcff :1:Jvc (tJ 1., ,  --c 1., ,  0 .  

IAAC (� /!(Hfffi�If<f�;j;Jf -t: :/ 3? - ) fpfix:O)JtHJ:, rm Jil S/ / 7
°

7 -;;  ;7 �� � 20 l v:=_ J: VJ ,  Jf!: 
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�*-C·2D 0 2 JJ O)JR*�O) � / 7° =r ,;;  !7 ,,� :fl - :,,; � J! 0 c ,  HB��til!JWJillvi, **��� 
fflv::. r:J=t ie-' �;;f=r L, JlX:� lffir:J=t� i -e:·j:j--t Q n�l¥1 JlX:lzsl Ctt�i) v::. J: Q ml.f!trm�ff:V::. sz:imc � ti 
--c 1, , 0 t::.'d:>, �t:1Jn , G ili:m--t 0 fif�JBi, �tiJ!O)frpifv::. � 0 f!fB:]if�f@3tr:.:w:�--t Q .:. t 
7J�� 1, ' .  2 JJ O):fffLI::: � - 7 :,,;  7-. 7] >  G ,  zq:iifii&J@{g�,EEO)�IP-iJ�, 2 }J 3 , 13, 27 B v::.J! G ti 

Q n\ .:. O)�O)�J:mrRJ vi, &:,f ll[.�mrtiJ c !RJ c. NE v::. t,r. IJ , mJ!vif&fif�EEili!f!�v::. 

� ti Q n\ mJtvi tr L ;s r =; 7 ililbmi5@�v::.:�© < t,r. -? --c 1, ,  Q .  

��O)m1�EEvi, **�J:: v:::. rm EEffl c  L --C  70 °-80 °. S ill O)i1ttitfflv::.tftf'"f 9 ( 2 JJ 4: 
B -10 B , 300 mb) iJ ,, 1, , < 
"') iJ ,  0) rm� E0flrnf1I c L 1:: tf tE 
--t Q iJ , iJ � Vii:: c Iv c' -c 2t> Q iJ \ 
-t O)ffit�a t::. x. f�ifJ L --r 1, , 

Q ,  

agfn�� c Vii:: v:f'!RJ C.m£Jl'.v:::. 
� i] , r:p �ti\t It 0) �p It ff: v::. {ft 1't 
--t Q Marion Island (37 °52' 

E, 46 °53' S) c ,  4H�5EOO JJ 
SF�rmit O)if.�1t� tt'3<: L --C 
dj_ Q c (Fig. 4) , ag��tiJ!-e:· 
vi 2 JJ iJ � if. FdJ 0) Rt rm {lE! -e:· tr> Q 
0) K. x1 L, Marion Is. vi JJt!: 
v::.if.FdJ O)�flffilfr::. t,r. -0 --r 1, ,  Q 
0) -z::,, .:. 0) �# ili: 0) r:J=t ft It x1 m 
!ffi vi ,  ±. c L --c {1&�EE¥61ifJO) 
�fl� 5 vt Q t  0) c � x. G 

fRJ O)!lrJJ� vi& t,r. 1, ,  t 0) c }�tb 
ti Q .  .:. tivi M. J. RumN 0) 

Wi'u:ill:9i iJ ,  G t  :5 fJ:. fvt Q .  

Values ot Values of 
Mar,on Is. the Syowa Base 
5 ,550 ,-+;:'.--r---,---,--�-,--.--,-,----,---,-, 5,200 

5,350 
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1 0 1 5 1---+r-·' --

: J O O  --� - ---------- -· -·- ' , , _  - - -,,, ---
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(1) 
Fig. 4. Annual variation of heights and temperatures: 

--- Heights of the Syowa Base 
--- Heights of Marion Is. 
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2 JI 0) j? 1 A -t 37 � s :,, 7) >  G ,  ��O)fj�� O)!/'#� � L "t :1( 0)  � c IJ� � vf G :h o ,  

1. fj�vi -�v=. low index � -e� IJ , x1mE!fficH, JR::kl¥J-. O) � �,EE)=. 3zJfcl � :h, 

WJ�tax:5t�{i 5 �51 1, '*100.iJ�--'¥-�-t o .  LIJ ,  L, � :h G ��EE* O)f:s.'[-��-t O)�!lvJv.:_ J: IJ ,  

sJ5J 1, ,  iffl }00,0)fj �  t J! G :h o .  /ft/I lr!ITfilSIJ , G r-f:i filSv::: iJ ,  vt -r vi, sJ!g 1, ,  iffl 100.t� c ti: "? -r 1, ,  o 

n�, �EE�JtO)J-.�, T��J� O) /±l �v=- .J: IJ , 100. fnJ v=-?ZNtti�� o . 1-.msax:11 � --c- 1,:t ,  fj �vi 

� G v:::!J5J < ,  �tax:%�{i 5 !J5j 1, ,J¥fJ00,0)fj ��7K L -r 1, '  o .  

2. {g �ffti§!lvJv=."'J \,  , -r vi , @��,EEO)ij[�O) f: t6, Vi£ c Iv t:' ::ktl5% 0) {g�1EE'l'itf!L 

a, £�z11{; 0) ::k!¥�' C 9 'i < {gffi/-W�::$Gft-t Q O) '""(', �J: c' vi, � :hv=- J: Q N E  0) JOO. 
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-10· - -· -------
' 
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1 1 . 6 00  - --- " --� - � -- ��-/ 60' i l . 0 0 0  ' / 

1 1 , 500  �·10·-·--- ---- --->.:::-"-,�=---::::::--_ ;-/___,-_:__�:10·- iJ.800 
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(2) 

of the Syowa Base and Marion Is. in 1961. 

. . .  ,, . . . . . . . . . . .  Temperatures of the Syowa Base 

- - - - - - - - - - Temperatures of Marion Is. 

ti: <, --=rtff,,�fj�v=- J: o Mil.it 
�w� t J! G ttf, . ::k�vi

�v=-�5:E!ftm �ti: L -r 1, ,  o .  

3-2. t.k *11lHl 5 A 

(Fig. 4 tcs � U' 7) 

�iJ · G ��O) � f$ M --c-� 

IJ ,  Jft�mJ't- vi, jJ��JtO) 

fgrv=- J: � <4T*DJ®�n� jit:f-=r-t 

o nc., ,  :x111it�--c- it ,  2 JI iJ ,  G 

f:&vt ,  H vft)(�,tr,f�*-t o � 

mt� iJH:.t L -r 1, , 0  (Fig. 4) . 

L IJ ,  L, �=�Ht� --c- rt, �Im . 

1, , , §;;'tff�Jt t , ::k{;<fs:, /ft/I 

RE, Mmt� c t �Mil. c fRJ�O) 
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?Jt1t� L --c 1., , 0iJ�, t-tiHt�iJ , G l - 2 km ill"C vi ,  �iffil.O) ?Jt1t c iffiv::_ , tr L 6 �JlHLl::-.:f!
L --C :1u  1'.) , *1¥1:v=-��J±O)�<'�¥f� O) tlEJliJ�J! G .h 6 .  

5 JJ 0) 1J 1 A 1! !l '/ 3 :,, (Fig. 7) --cvi ,  3 s iJ ,  G 10 s v:::. iJ , vt --c ,  *���iJ� ,�i�rrt 
� c t.r. "::> --C :1u  9 ,  i t::. 12 8 iJ ,  G 19 8 c 22 8 iJ ,  G 28 8 i "CO) F,=l'Hi ,  --'t:-.h-F.h1!f)}'l. L 
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60, £:f:iQvi N E40 / "/ r 0) 7·· Y -if - r c t.r. I'.) ,  xaiu Lt::. iJ\ c. O)�F� vi*���iirri 
twt t t.r. "::> --c 1., , 0 .  c. O)ffil, x-H/iEJfflO)dj_v=-m G tL 0 ,Hj.m1:;i.�iJ�, s JJ 0) M�lf:. v=- J!h :h 

0 .  

Jft�J�Hi, ,�tn1tO) t::.C0, -¥>fU.r. rritwt c t.r. "::> --c 1., ,  0 iJ\ J::filSVii: c·rrt:i'Ib'1�* � < ,  so 
mb ill "Cvi -400 m tJJ::v=- t � L, ffit�tfMiJJO)%JftiJ�ffi� � .h 0 .  

'Aflfil.vi, :f:iQ1Htili:�� � ,  r@1� 0)?Jt1t c �v=.,  :1tiffil., rimt � ffi  L --c 1., ,  0 iJ�, r-j=i 1m iJ ,  G T  
1a v=.iJ , vt --c O) *  � t.r. �1 �l::1ta:/fv=. vi, iHft.r. �iffil.iJ�J! G .h 0 .  

r 1=1 � � - ;qi, �1 �EE (!J -;; :) ) twt --c· vi, 200 mb ;zn=- � 1., ,�,�t.r. t 0) c -60 °C) iJ"-. 
mn.h, 1E:�EE C r =; 7 )  �--c· vi, 350 mb ill v=.{fi:1., ,flfil.�t.r. t 0) C -50 °C) iJ�.::C n.:f::':h 
mn.h--c ( , 6 .  i t::., c. O)  r 1=1 � � - ;< �ttv=- L --c ,  xtmElffiiJ�:1tml.2t> 6 1., ,arimt--t 0 c ,  
!ft� lffl viJ1Ev=- rtml.2t> 0 1., , vi :1tml. L --c 1., ,  6 .  

l1Rvi, xtmElffic· vi ,  }$[J1Rlft5ti7�i1£0,-' L c� "::> --c t �@ <  10 / -:; r ��), 51t!v=-Wrnsax:5t 
O)(ht1., , J� (100 / ·;; r tJJ::) i7� 1?-M L --c 1., , 0 , JftJIJffir-1::ifi�, 1:$--C· vi ,  *f*ilt1J1Rc· 50 / 
-:; H1L --C2t> 6 iJ�, Km�t.r. �EE* O) tl:\ =§U)� ct> 0 c ,  c. :hiJ� � G v=. ryj < t.r. 6 .  

5 JJ 0) � IHJlHij * 0) !rii ft.!k c· ct> 6 * � t.r. D 0) IE {ffii §: JW< ( � � 0) �J�;g) c ,  ffi i t::. vi 1¥.i ft.tr O)· 
5ml1R:) .:::. -:; r (100 / -:; r tJJ::) 0) tlJ 3JHi '/ / 7

° =r -:; !7 ,,.!!. !J - :,, :1u .J: rY.::t 0)1'W®i:m1Fs9iJ ,  G 
f!J� L --C , � vl c·*m_mtdl�*v=. .J: 6 t O)c·t.r. < ,  r-j::i }4� 1\l'!J '5R}±O)ffiJitv=. .J: 0 ffuffrB"J� 
�i�i v=- .J: 6 t O) c /is:.\h:h 6 .  Fig. IO v=. c. O)fj!J�ffi Lt::. . ]!fJti ,  am�n£:f:iQO)ilt1jj l5 ° -30 °E 
0) !l 1 - :,, -1;- ry F' 7 :,, r mili:""'-, l=P�#O) r:plt��J '5RJ±iJ,  G !J -:; :/ 7'.J��:!* v=-&� < ffiJit L, 
k O)rrJm:jO) �}±fl:Ji�iJ��-3tv=.:f:ilH 11n--t 6 t::. .Y_) ,  �t-fux.�� 300 mb illv=. Ji,JIJI:i-�7( (150 / -:; r 
tJJ::) �:;{'f-t 6 :) .:r- ·/ t- iJ�l:k. < .J: 5 v=. t.r. 6 .  c. O)a:/j:x,HfiEWJJ:.-. · r-j::i:g,s --c· vi, lm!Pft.r. ml.�J:::11-
Cm'J 10 °C) � f¥ 5 i7�, ax:J�Jffi--c· vi, �v=-tr L 6 �flfilUTri L --c 1., , 0 .  f& G  Otriv::. .J: 0 
t 0) t � *- f::> h 0 c. 0) mi.t11t 1: :JH i ,  rn ux: :n'" 0) ryi l1R �m FlcfJ r:f::i mtH',1= � :h, J\ 7J � �l ux: 5H=- t.r. 0 c rt 
i!M. L��Y_) 6 .  c. 0) !J ''/ :) O)ffiT%'=v=- vi,  :f:iQJ:: "C vi, W:t(f��Jt-fuv::_ r-j::i ,C,, ���·-t 0 �,t�i�U± 
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Fig. 5. Meridional temperature gradients between Marion 
ls. and the Syowa Base in 1961. 
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(;l;'Jl, OlO mb) v:'::.;zW2 � J'L-C ,  J00Jii5J < ,  ffµfJ(-C-, 200-300 m illv=-m:lif!5JH)jii)iliJ�� C --C  

1., , 0 .  

5 A O){.tt%EEi'5mf.Jvi, � fU::''::km.ffl;t.t t O) vi f.t < ,  2D i � Wk L 1., , f 1J -lf - F O)Y:* t f£ 

iJ , -? f:.. (N E 40 / .,, 1' f£f!t) . 

f}(* 3 iJ ,  A 0) m* O)t� t1�, �}jg5E%EE005JIJ 0) 7 1 Y F P - 7:·u iJ ,  G ft! 0 c ,  3 A O)x;j-

11iE!Ev=- N E  O) {g;�fft11JlHijiJ�J! G tL 0 f&vi, 4 ,  5 fiIDA c t , ffilz11��RO)fffi%,fft1fl� 

0) mtJ\ mvfEIE�� v=-:bt:.. 1) -$".� L -c 1., ,  0 O)iJ;;biJ ,  0 .  ux:Jil �-c·vt, -�v=-st1., , Tt§JOO.iJ�-$". 

� L -C \.- ' o .  

c. O)f}§�O) § W:. � "'J �t 0 t:.. Cl7)V:".:.,  Marion Is. c BBfn�tipJMJ O)q§-zJEfip 0) 1'- LF- fijj r4J ml.It: 

ftJilt'.'i'1§-Jil 5.iU v=- Fig. 5 K-� L f:._iJ;, lziJ ,  G f}('i'jm C,  � i -c· vi ftllt'.iJ;XfmEF@�JiHH=-:bt:... 

� P&]jJQ L -C :to 1) ,  �iJ, G 'tf "'- vit./£& L -C l , 0 .  � O)xfvfEF@llfil.ftftj)i'.vi,  fl: if  +o. 8 "Cl¢> 

ftc'ct) o iJ�, 1J v=. it +I. 2-1. 4 °C/¢ f.v:r::.�).t;Q L ,  C. O)ftJ r,.;J i i � i c·t&c < iJ\ J::J�H=- t£ 

0 V:'::. ftE\., , ;11lgjJQ �ffi[RJ vi!ll!il i 0 .  !ft�� c· /t,  �zffe:ijHi*%0) -J'1-flfil. 0) f:._ c,7) ffetftjft c f.t -? -C \.- ,  6 
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iJ�, t;ktJ,  G �""tJ, vt -c O)�JlJ!tO);�PiY C -0. 1 "CN- + 1. 0 °C/¢) iJ� § :v. -0 -c 1,, , 6 .  

5 }j 0) � -1 A --l:d 7 S/  3 Y iJ� G .  fJ(�O)f}§ ��O)�� l L -C:"9ZO) C. l iJ�� x_ 6 . 

1. x-1 mE !lll r-f=t m-s tJ , G ax:� � T mwtt lli r=- tJ , vt -c , r:r ii 1!t tJ � G 0) � ';I ::- tJ � � tit v:. J:Jte. IL§ n r::. 
t-rrr--t 0 0) -c:-, ffitJ, G ffiJL§� i? 0)5!JOO. :: :i: ,;, r tJ� uf ut:tem--t o .  

2. C. O) � ';l ::, O) ffiT l rrfJ;t L -C ,  *�TfH:::. vi, fi�'A/rO)�<��fitJ�%nx: � :h. tt 

Jte.:iiE�tJ��f 6 O)c-, �5;1, ' �'Air'l:ifl�tJqfy®E--t 6 .  
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Fig. 6. Vertical time section of D and T in Feb. 1961. 
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Fig. 8. Vertical time section of D and T in Aug. 1961. 
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Fig. 8. Vertical lime section of D and T in Aug. 1961. 
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Fig. 10. An example of the strong SSW-ly wind with a temperature rise 

due to sharp southward extension of the middle latitutde ridge. 

From IAAC synoptic charts, 300 mb, OOZ, 24 May 1961. 

(Plotted wind is 12Z, 23 May) 
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-C t0 IJ , 1f.2JEffifi:t--:�Ui* L I, , ,,::: i:z !7 1J =- ·;; !7 � (�Jiff�) vc tce '? -c 1,, ,  Q � c iJ�bn, 0 .  
L/J ,  L, ;j:}(iJ ,  G ::t-v:.iJ ,vt -c O) ft]{flt O):rtlll:t.ma, }r(��n�Jik t * L < ,  xtw�T/iiJ� � tnc* 
(·iJ�, xtwlffir:f=i Ji/J,  G J::m c· v:t, :rtlllJ1riiJ�vp Q --'\'='iJ ,  c·ci0 Q (500 mb c· v:t tr L 6 �y L -C 1,, ,  
Q ) .  � i!'l vi;:t-zjEO)*!f!�{lf'Affv=- l Q *'Ar=p)i�O){fil!.,t!tf$1JTE O)tjJ=* C � *- G h  Q IJ\ T 
Ji -u:t, ::t-zJEO)�r0tzi� O)f'ftE?;<JJ*0)::1JiJ\ * � 1,, ,  t 0) c RttbtL Q. )r(�JfflO)mliftiv:t ,. 

�����O) �}r(, ��K l Q � cht30 Q , 
;:t-zJEO)f}§l��0)4��� 2t1 �f Q c *O)ji IJ c·cl0 Q. 

1. :L'!E*t5 l cfM11iE�T� v:t, �JtgjJE:l/li�{f 3 �r� JW1'Aff)c 3t� � n Q t::. ch, �531,, , mJR 
mR.O)f}§�/J���--t Q iJ\ 11£'Alr1ltLiJ�cl0 Q c , �tJR�v�� C, 'AiMI. t ��--t Q . 
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No 23. 1 964] ( 1861 )  

Fig. 11. An example of vigorous late winter-time depression approaching 
the base region. In the following days, with approach of this . 
depression, strong wind shifts to NE--ly. Weather at the base 
becomes severe blizzard (wind is more than about 45 m/s) . From 
IAAC synoptic charts, 300 mb, OOZ, 31 Aug. 1961. (Plotted 
wind is 12Z, 31 Aug. ) 
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1tffl1J���1. , rt1ffffi t t,r. 0 t:.. t:..co -c·'&) I) , �� 1. , �3<\a it1,1:�1J�xtr1itlffi 1*nc .J! G n o .  
t�v=:.l®HFdl �vt, 27 El iJ ,  G 29 El vciJ , vt--c  C7)7(3<\:£Jilvct:d:.. 6 si1. , ffiilliJ-\.1l�C7) /±1 

ffl-C''&) 6 .  ;: Cl)�Cl)S/ / 7° =J- ';/ :;1 /� !J - Y vif:k, :t-vc.J! i? :ht:.. t Cl) c /R.1�£t-tl!illi:15""'-C7)r:f=t 
rtlt Y ·;; :) Cl)ffir, 51 0 /±1 L -c- '&> 6 iJ�, x-HfiEW!IJ::t'.fil1J , 1? ax:Jillfflvc.ffi'i�tt iffil.ltJ::;J-1J�J! G  
:h, r�lt��viJ::v:::.rr < vc "J;h:b�JJn L,  ax:�rz!J::�-C- vi 800 m tJJ:: t C7)7( �_ttl::1t1a-'.'ffe 
L --c 1, , 6 . ;: Cl) y ·;; :) o) ii 5M1 1a-'.' � 1* c L --c , fix: lil W!1 J:: Jil :� & Cl) :f:Ig 1JniJ � J! G :h 6 Cl) -c-, aB fir 
£ttl!vc� (,t 6 ;f}$f!iHtvi, p 7, mJmlultli!IK J: 0 ffi'J 10 El 7i§! � < :h --c�iJ i 6 t Cl) c � *- --c l 
1, ,  t!.. 6 '5 .  ;: Cl) ;:  Ui, frc:*�-r: Cl) l'mrlttlPJrCl) �J!:4 1a-'.'�W Lt:.. wt -C· vt ft 1, ,  C7)-C·Jit5El¥J-C· vi ft · 
1, ' 7J\ :tf 21:f!zf{t Cl)-Jjx;!zsj c � ;z_ ;h --C 1, ,  6 *�* :/ Y ji\:C7)�ltilw 1 ) c JtfX L --C � --C t ,  �l::'m'vc 

J: < -� L --c 1. , ,0 ;: c iJ�biJ, 6 .  ,li!!J� ,  10 A T1lJiJ , G 11 A J:: 1lJ v:::.iJ ,vt --C , aBfi:1£jfuC7)· 

* :/ Y WJUJ11J1'@: c 50 mb �&vi 1Df:!sJ{ili:-C·:tJHll¥J:4l1Jll 1a-'.' ��-1±- --C 1, , 6 .  i t:.. ,  ;: Cl)�Cl)tli!J=--

�ffi®:uf vi, J::Ji Cl)!n!Ji:JIF � c vi5J1J v:::. ,  **�C7)�3<\fftrs]PJC7)�jJ Tvc '&> 9 ,  J-1.�� < Rrr:K -C· 

«) 0 t:.. . 
;: Cl) f ii, 11 A 5 El v::. £ tti! Ni -fr 1a-'.' fil §f.} ts= {JJ; 3<\ ff iJ � ii 5M1 L --c 1, , 6 iJ \ 7·· Y -lf - r Cl) t:.. co /;( 

rnrJ Lt:.. Cl) -C·, -t Cl) Zt1t Cl)mf*vt vi 0 � 9 "'.)jJ ,co ts= \, ' . L /) > L' 10 A 31 El iJ ,  G 11 A 6 

El i  -c· vt, vt vf'{JJ;�ff'i:':!:Cl)�tJfrJ-1.fl�Cl)Mr�-c'&> 0 t:.. . 11 A 12 El vca, r:J=tr.tlt Y ·;; / 
Cl)!l/Jf�v:::. J: 6 milli J-\.iJ� J! G n 6 i.i�. -:.15, *�J:: r'i'h 3<\ff iJ ';/ / C7)�t:151$ffe: t Tmrfe1¥J-c·vi '&>-
6 iJ�J! G n 6 .  

:t- v:::.Jl:i(1a-'.'7K Lt:.. Marion Is. c aBw£ttl!F� Cl) -=flfr"'JCS-rtiJ &ltftJiltvi, ttl!J:: c Jft/il !m'a".'" 
� �, 1¥ v:::. vi vH'l'l'l Cl) trn. c lnl C {.ft v:::. i -c-�,Jl!H:. i�x P-t" 6 (Fig. 5) . JilG Jil Jffi Cl) 200 mb c 
100 mb Cl)(tffiiltv:t, � c vt vi/R.J�Jt C7){@:1a-'.'5K L --c � 0 ,  ][ vc v:t ;: niJ,  G * � t.dt!Uiitvc� 

1t (100 mb -c· vi + 1. 0 °C/¢> iJ,  G -1 . 0 °C/¢>, 50 mb -c vi� G < t 0 c :i( � 1, ' vif) -t" 
6 Cl) "'(·, ;: Cl) ;:  l tJ ,  G t  Jf:j�:i(3<°1C7) �3if.t Warming process Cl)-Jl/MiJ� '5 iJ , i.)� ;z. 6 .  

w*1l�Cl)*�'F?� c L --c,  -:Jz Cl) ;:  c iJ� '&> vf G h 6 .  

1.  Jlx J�l%J-c·v :t , J::t'JM, G �a i  o �i!:t.t �iffil.J::n, :tf2c:is�3.tlll1t1J�. 10 A *n, G 11 
A v::::. n , (-t --C � G tL, ;: tL vcr,t C --ctU1'MiJJ�Cl)tj=t ,C.,iJ��th Lt:.. 0 ,  Jt� Lt:.. 0 L --c, 11'.'.)iJJ•[� 
fl :IJ/H i �,2,_) i 0 , J5iUf:iJ J$l ;i£ :J� � IJJ h � ::k � < f J:. 0 . , 

2. xtbiE!lfJ -C'vi, ltfXl¥JiR I. '  m] :JtiHi 1a-'.' t 0 t:.. "a-ffl.tmme1) {)J;�ff'l'i Cl)}f!L vc. J: 6 N E  J-\.i.i� 
� G tL 0 .  -15 r =; 7 J.i5Ml�C7) Y ·;; :) Cl)}tJlf�v=:. vi,  x'f7JrEJf!lC7)�t.t G f, �JilWfl i -c-�-r-
0 1�1. , S W]$\. ii Hfffl. L, 'AB;JjCl) �f-ti.i�fr§�-c- , ��1¥i�7�3<\""- Cl)�fii.i�n ,t.t 0 -t�-z.in , v� 
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