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REPORT OF UPPER AIR OBSERVATIONS OF THE 7TH 

JAPANESE ANTARCTIC RESEARCH EXPEDITION, 1966-1967 

Kyoichi ISHIDA*, Zenbei SEINO* and Masayoshi SHIMIZU* 

Abstract 
Syowa Station was officially opened on 

February 1st, 1966 and routine upper obser­
vations by the use of newly-developed rawin­

sonde (Type RS 11-64) were started on 
February 11th. By January 31st, 1967, 360 
sondes in total were released at 1200 GMT, 
including 3 additional observations at 0000 
GMT during the period of stratospheric 
warming in October 1966 .. 

Meteorological elements measured with 
the sonde attached to 600 gr Latex balloon 
were: Temperature with bead-type thermistor 
(0.5-1.0 mm in diameter, 1.0-1.5 mm long), 
humidity with carbon-type hygrometer ( thick­
ness 1 mm, size 16 X 60 mm), and pressure 
with bellow-type barometer (60 mm in di­

ameter). Signals were received by a D55B 
Automatic Direction Finder with parametric 
amplifier, and were printed automatically. 

Monthly average values of temperature, 
height, and humidity were computed. Increase 
in humidity was observed in late summer 
and the decrease was noticed in late spring, 
which indicated the change of air mass over 
Syowa Station. Analysis of mean monthly 

1. 
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temperatures at 500 mb-level showed that 
there were pronounced year-to-year variations 
in all seasons except winter. Mean monthly 
temperatures at 50 mb-level indicated large 

year-to-year variations in September, October, 
and November. In the troposphere and the 
stratosphere, the southerly wind component 
prevailed in April-May (autumn) and Sep­
tember-October (spring), and the easterly 
wind component which was predominant in 
summer disappeared in the stratosphere dur­
ing winter. 

Stratospheric warming started on October 
20th from the coast of east Antarctica. Ac­

companying the movement of the warming 
centre to the east, the warmed area expand­
ed all over the continent. Circum-polar 
vortex disappeared on about November 20th 
and summer type circulation was established. 
At Syowa Station, changes in wind direction 
and speed were not observed immediately 
after the stratospheric warming; however, 
within a month the wind speed decreased 
gradually and the direction changed from 
westerly to easterly. 
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Fig. 1. Rawinsonde statiom on Antarctica. 

I Novolazarevskaya 
2 Roi Baudou111 
3 Syovva 
4 Molodyozh11aya 
5 Mawso,, 
6 M1rny 
7 Vostok 
8 Wilkes 
9 Hallet 
IO McMurdo 
11 Amu,idsen-Scott 

Table ]. Frequency of upper air observations at Syowa Station (Feb. 1966-Jan. 1967). 

1966 Feb. 
Mar. 
Apr. 
May. 
Jun. 
Jul. 
Aug. 
Sep. 

21 
33 
30 
30 
28 
29 
30 
31 

Oct. 34 
Nov. 32 
Dec. 32 

1967 Jan. 30 
�-- �---�--/----� 

Total 1.-- -�
360 

1 
0 

3 
2 

2 
0 
0 

13 

2 
2 

0 
1 
0 
0 
2 
1 
2 
1 
0 
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2 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 

5 
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9 S, 19S, 20S0)3 @], OOGMTvctoS:tJ: 0 f-:{iO)c'S0. X?J!Ul3@]0)5'b7''1J-lf- rvc 
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2. u mu JJ � 
2-1. �{B�ti::&tf:/Y7' 

�m�ti:vt, §lfJ��gcii�:1Jrt1rl��ot! (D55B) --c-, :mm$0) :lY-r·O)��ftEJ, :1J&ftEJvt 

§fiJ�P*�;h, �EE, ��. tfil!�O){Bi:Yvi§liJgc�vcJ: 1J �{B�ht-:. D55B vi, ffiJP30)r,su 

Jlfl?J!Uvc�ffi � ;h --c \, \ 0 GMD 1-A c lPJ L, � 1' 7° 
0) t 0) c'' �{B!§JJ� Svf 0 t-:6b' /� 7 � 

1- 1J 'Y � �$i��m1Jo L --cs 0. gcwJ:1J:iJL JW:lilit���gc�:1J:a':2:: L, �liJvctovt � 1't-ry" 

vc J: 0 �{B7Ji<':; l � tJ: 0 --C \,, 0 . •/ Y 7' vi, fflffifl?J!U 0) t-: 6b vc, ttvc 00% Lt-: RS II-64 � 

(Fig. 2) ��ffi L k. �t�vi, ��vc -v - � 7. � - , tfil!�vc n - ;f Y, �EEvc�:m;:� .ffl\,, 

t-:. :±tJ:*3='1:ivt, ?XO)c:rolJc'S0. 

%IB� {ffflmlilit�: I680MC, �wluJ%:I��: IO cps�200 cps, te::fJ: 0.4 W, ]i:I:: 1.1 kg 

(1tlfu�istr ). 

�fm �fil.: 0.7mmx 1.2 mm 0) 1::·- r'�-v- � 7. � -c', 20°C""-80 °C O)�{Uc:xtL, 

Fig. 2. RS II-64 Type Rawinsonde. 
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22kn,_620kn 0)1J.tlJtm:1t�-t � .  

ilfil/l'. : ff� 1mm 0) -Jf =J 7--;t&V:. -JJ - rf /��111 L tc. -JJ -rf :/tfilI!l'.Hc·, 10%,..._.,90% 

O)m:1tvcxt L, 70kn,...,3Mn 0)1'JX;mm:1t�-t 6. 

�EE : @if 60mm O)�-m;:�EEH�{ffa§, v /� - �JI' L ""( 150,r O);jc§tS(f&J:�ffif)J� 

-tt 6. 

2-2. �rt, r; tJ, �ffi 

�fjHi, / :/ ·:f O)mittJ��j,'q[� � :h fc_O) c· 600 gr =J T ,;, !l 7-- (ffi!i1:Jc·vt 800gr) �{fffl 

L tc.. 1f.O) ;13j C 5 J:I * J: I) 9 J:I * i --c·) vi, 3ttJMv::.'Art�R1rnvc�-t-= c v::. J: I) tffl.lJ!IJ�/l'. 

O){i&T�wi.,t-:. rJtJvi 17:/-=c-=-71J1:t��:5tfW1i'7--Je1:lHfJ vcl I), 1J(*, �*O)m�1f 

7-- ��kO) ii {ffa§ L tc.. c 0)�1ftvi, 4-@Hi tc0--r�dj_ tc. t 0) c·2t> 6 /J�, }jfp/J�t'Mil.ri c·2t> 

lJ , Vlvf° �!H-vcmbfr Lt�. ±ftt�'livi "') &' 0) l to IJ T2t> 6. 

iY=jJ't�tJ: 9kw, jf7--Th1:_it: 5 m3/h, HWll.B�l13J: 7nifill.lJ,GM; 2�113JC'950°C, jf,7,.ffjJ: 

o.1,..__,o.01kg/cm2 , tf7--fj;x,5J': 7j(* 75 % , �* 25 % , vf/J,v::.7J(:5tf,):I:. 

�'!fJJ1j� vJ vt ft i. , l � 0) PF tJ vi, 2500 gr --c·, c 0) t� c0 v::. � -t 6 3ttJ � l13J vi, to J: k 35 :5t 

c·2t> 6. '/ :/ .::;: 0) l:nJfilil'.vi 300m/s c·2t> � t�. 1& 1t 7 :/ -=c.::. 7 ;f :/ .r-:': I * (50kg A I)) /J, 

GM;33@J:5tf�G.ht�. l2J:126Bvc�fiiJ�2&r�Lf�O)c·, kO){fMJ 1 -JJ J:l1sj, £:J:tH�f¥0)-JJ!1,, 

'/' 7 Ar, 1 F' 7 1 � �{�ffl Lt� I) , .;-.._ V 7 A :h" 7-- �{ffa§ Lt� I) L ""( �}i L k. 

Jp:JsJcvi, J:li�J!O) ��i., l �vi, 1.&.@�0)J't-c·fift i.,, lOm/s �iQ&x. 6 l affJUil1:! l IJ �T %i 

�fffa§ L --CW::J'ifff@ Lt�. L/J, L, 20m/s tJJ:vc ft 6 l ��IJ��l1:] l I) 1±\--C t -t <-- :t-tlI,]mv::.fmr 

�Lt� I) , )l:f!H1�M t, ;i§lfilmi�vc�ti.Jxs"Jft ffi_?rrrtJ�* � < ft 6 O)c·tffl.iRIJ�r=p 11 Lt�. 

3-1. ti 1£ 

.'t§-:H1JE%ttJmv::.:kivt 6 Ji 3¥:li:J{@:Vi Table 2 0) l to IJ c·2t> 6. *imm:1tvc{:f- J 1mn,O)�-f:k 

vc "':Jl, --r vi, � s {)c�1f. (1961) 0) l � vUtVifJi�lHt"'ctffl.lJ!IJ � :htc.O) c·kO)fiJJ!Uvc t l ---=5 � 

-t--c:·vc¥RB�ih --ri., 61) . ffi:J:t!rJnc:rovt 6 �Ji%*0)t�* l L --r 0)1f-*vc�Jr-mitJ�r\sfi < ft 6 

c l , n\ZliIT!J vc:rovt 6 ffi15Z 0)5!1., m.JffiyM1JO)f¥tE l �*vc:rovt 6 �Ult 0) �Jt, :tf:ImliWftiB)::.:ro 

vt 6 ��iUI O)ff-tEft ['vi, l, i i c·O)tffl,jJ!IJ c frfJ L c'ct) 6 /J�, � G vc l' < vJ/J, O)��Jgvc "')I,, --C 

O)�""( dj_ 6. �*O)ffjlJ!IJ{[H t 1s'c0--C500 mb l 50 mb ffivc "':Jl, --r, Ji f:fey%@1.0)0C1t.�:tzh 

Lt-=. (Fig. 3) . CO)ftlJ,c·50 mbffiO)l959:if.6 Ji, 12J:j, 1960:if.�if., 1961�1 J:jO)�;r4 
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Fig. 3. Annual variations of 500mb and 50mb temperatures at Syowa Station. 
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Table 2(a). lvlonthly mean heights (gpm) and temperatures ( ° C) at standard pressure levels (Feb. 1966�jan. 1967). 
- --

1 OOOmb 850mb 700mb I 500mb 400mb 300mb 200mb 150mb I OOmb 70mb 50ml, 30mb 20mb Trop. 

Feb. -21 1245 2717 5160 6702 8623 11322 13261 16002 18420 20710 -- --
Mar. -70 1193 2660 5098 6648 8562 11257 13187 15904 18294 20544 24001 26861 

May -56 1182 2629 5033 6550 8418 10989 12820 15388 17637 19698 22884 

8266 
8359 
8706 
8833 

Apr. -102 1142 2594 5005 6526 8404 11014

1 

12887 15515 17811 19981 23200 

Jun. -83 1127 2545 4900 6383 8207 10695 12453 14890 16989 19019 21981 - 8946 
Jul. -49 1155 2577 4947 6441 8273 10718 12411 14777 16816 18824 - - 10188 
Aug. -167 1030 2438

1 
4790 6272 8057 10515 12187 14511 16526 18434 21396 - 10493 

Sep. -137
1

1 1091 2529 4917 6419 8258 10699 12393 14750 16812 18754 21625 14011 10633 
Oct. I 

-161 1065 24991 4884 6388 8237 10711 12443 14902 17096 19205 22661 - 9736 
Nov. 

1 
-1021 1162 

1 

2625 5057 6582 8372 I 11023 12847 15581 17876
1
1 20135 23818 26423 9461 

,_. 
00 

trl 
EB 
?;ff -., 

Dec. -93 i 1192 I 26741 5139 6701 8620 I 11267 13195 15948 18398 20748 24332 2723B 9280 
Jan. I -52 ' 1241 I 2734 5210 

I 
6779 87081 11377 12969 16068 18510 

I 
20828 

1 
24373 27234 9156 

_______ mean __ _!_ -91 _ 1152 [ __ 2602 [_ 5012
�-

6533 ___ 
8395 \ 109661 12754 15353 17599 __ 

197401
_23027 

__ 
26353 ____ 9338_ 

:mff 
� 
lifi 
;H1 
5lt 

Feb. 
-

- -11. 2 -18. 6 - 32. 1 
-

� -4(). 7 I _47�5
-
1-=--4 -3�4- 1 --=-42.-8 l -� -4 -�9--I -41. 5 -4-1�--;--

I 

-
---= -�--=-r ____ ;O,; � 

I 

I I 

I 1 1 cl 

Mar. - -11.8 -19.8 -32.0 -41.3, -48.5 -44.0 -44.3 1

1

-44.7 -44.6 -44.5 -41.8 -36.7 -51.0 "' 
Apr. - -14. 4 -21. 8 --35. 9 -44. 8 -55. 0 

I 
-50. 7 I -50. 9 -53. 2 -55. 8 -56. 8 -54. 7 , - -57. 2 ,E:i 

I 

• 

)<;'.I, 

May - -15.4 -22.3 -36.3 -46.0 -55.7 -56.1 I -55.8 I -58.2 -60.7 -62.4 -67.2 --- -60.3 
t, 

I 
Jun. I - -21.1 -26.8 -41.6 -51. 2 -61.31-64.1I-65.9

1

, -70.1 --74.0 -74.6 -76.6 -- -64.2 
'' I I 

V Jul. - -21.8 -25.4 -39.9 -49.7 -61.3
1

-71.5 -73.2 -76.9 -79.9
1

-79.6 -1 
-72.2 

i Aug. - -23.5 -28.4 -41.6 -51.4 -63.l 1-73.4 -75.8 -78.9 -80.9 -80.81 -78.8 -
I 

-74.3 

[ Sep. - -17.5 -23.8 -38.4 
! 

-48.6 -61.2 
I 

-72.5 -74.1 -75.6 -76.2 -75.91-76. 7
1 

-71.21 -73. l 
S Oct. - -18.3 -24. 4 -38.3 -47.9 -59.6

1
-67.5 -67.1 -64.61-61.4 -56.9

1

-43.7
1 

- 1 -67.3 
� Nov. I -,-12.4 -19.8j-33.4.-43.7 -55.61-58.4.-54.4 -47.6 -41.7

1
--38.7,-30.l -21.51 -60.6 

I I r: I I I i - I i I r: Dec. - , -8.4 -16.6 
1 

-29.4 -39. 2 -,Jl.l I --46.2 -42.9 -39.8

1

-37.3 -3).1 
1 

-31.9 I -29.6, -:J6.0 
I 

' I 
I I I I 

Jan. - -6.5 -15.11-28.4 -37.8 -49.7
1

-44.2 -42.3 -40.8 --38.3·
1

-37. 11-35.0 I -31.41 --52.9 

mean I -1-15.2 -21.91-35.61-45.2 -55.8 I -57.6 -57.5 -57.71--57.7
1 
-57.0 I -53.61 -38.1 I --61. 6 

" 
i2t 
w 
� 
� 



1966 Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Oct. 
Nov. 

Dec. 
1967 Jan. 

1966 Feb. 
Mar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
Oct. 
Nov. 

Dec. 
1967 Jan. 

Table 2(b). Number of temperature readings at standard pressure levels (Feb. 1966-Jan. 1967). 

I lOOOmb I 850mb [ 700mb / 500mb J 400mb 300mb I 200mb I 150mb l
_
�Omb 

__ 
/ 70mb j _ _  50�b I 30mb I 20mb 

- --
4 17 17 17 17 17 17 17 17 17 13 - -
0 31 31 31 31 31 31 30 30 29 23 10 2 
0 29 29 29 29 29 29 28 27 22 14 3 -
5 30 30 30 30 30 30 30 30 24 12 3 -
1 27 27 27 27 27 27 27 26 24 17 6 -
4 29 29 29 29 29 29 29 28 27 9 - -
0 30 30 30 30 30 30 30 30 26 15 3 -

3 29 29 29 29 29 29 28 28 27 24 9 1· 
0 29 29 29 29 29 29 29 29 29 24 6 -
1 30 30 30 30 30 30 30 29 27 24 13 2 
0 31 31 31 31 31 31 31 31 30 25 10 4 
2 30 30 30 30 30 30 30 28 27 25 18 5 

Monthly mean humidities (U), dewpoint-temperatures (Td), and numbers of humidity readings (n) at standard pressure levels. 

Surface 850mb 700mb 500mb 400mb 

UC%) I Td( °

C) I n UC%) I Td( °

C) I n UC%) I Td( °C) I n U(%) I Td( °C) I n UC%) I Td( °

C) I n 

66 -9. 2 17 51 -22. 2 16 42 -34. 3 16 38 -46.2 16 47 -47.6 6 
64 -10. 7 31 64 -18.6 31 69 -24.8 31 63 -36.8 31 57 -43.5 11 
79 -13. 9 29 73 -18. 5 29 70 -26. 3- 29 60 -40. 3 25 46 -46.0 4 
67 -17. 9 30 62 -22. 2 30 60 -29.2 30 50 -42.5 22 38 -49.4 5 
66 -23.6 27 74 -24.6 27 75 -30. 0 27 66 -42.4 6 - - -
57 -27.0 29 55 -28. 7 29 46 -34.9 29 45 -46.2 17 - - -
72 -27.9 30 68 -27. 9 30 70 -32. 1 30 63 -42. 8 12 - - -
73 -19.4 29 59 -24.1 29 56 -31. 9 29 51 -45. 3 20 28 -53. 4 2 
71 -18. 1 29 58 -25. 2 29 57 -31. 4 29 47 -44.9 18 36 -48.0 1 
76 -8.1 30 64 -18.6 30 64 -25.8 30 56 -39. 9 30 52 -46. 3 6 
70 -4. 1 31 57 -15.9 31 56 -24.0 31 48 -38. 1 31 36 -48.0 16 
73 -2. 5 30 56 -14.1 30 54 -22. 8 30 47 -37. 9 30 40 -45. 7 22 
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Fig. 4. Annual variations of monthly mean wind speed (m/sec) at Syou:a Station. 
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Fig. 5. Annual variations of monthly mean wind components at Syowa Station. 
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�hci)--C�'*!J�ct> 6 . .t:f:J�O)f..:ci.)v=:., £:Im J: IJ il19 2000km �j;v=:.ct> 6 Y jlO) � 1v ::-: 1' £f:fil0) 

�*4�0)--ltf..:. UT, ::tc L--C 50mbffi (*920km) v=:.:tuvt6!*tFf�r:p,C..,v=:.O).,-.z--Cdj.6. 

AR¥r:!£:Jmv=:.:tu1,,--cftl0J315B!J�G 20 B i'-('O) 5 BfM'H=:. -61°Ci.7�G -34°C c 27° O)Jttfl! 

i.7�.:t> --::it..:. -=. hvt � 1v::,: 1' v=:.:ru1, ,--ct [PJ;fffe'c' -63 °ct;� G -37 °c c 26 °c O)�t/Iii � L--c1,, 

6 . -{-0) 1&, Pi:3:tr:1£:im "(·ft -r� � vi t- 67), -57°c v=:. t� --::i t..:. -=. h v=:. M L --c � 1v ::-: 1' "(·vt, 

10}320Bey{O)Jtt/Iii0).:t>cct>i IJ*� < T�--ttf, 1,,;bv9)6]'[�v=:.�rrL--c1,,--::if..:. ,; 1v;f1v 

Y 0) MtFr -t: Y !if - iJ � G 0) � fH=:. J: 6 c , 10 J3 21 B , 22 B v=:. ;f - F' r; Y £:Im v=:. :tu\, , --C t !t ti� 



No. 30. 1967] 

- 30 ---*- Mirny 

- Syowa 

I 
/� 

\ 

I
� 

\ I ,, 
'� 

I • "-- _,_}, 
80+ .... I , \ , . 

�) 
I J 

1 0 20 
Sept  

30 1 0  20 
Oct. 

30 1 0  20 
Nov. 

30 1 0  
Dec. 

Fig. 6. Variations of 50mb temperature at Syowa and Mzrny (Sept.-Dec. 1966) . 

2 1 k  

20k Mirny 

)( 

E 2ok 
Syowa 

\ 

9._ . I \/ · .... l r .,. 
• i \I 

1 8 k...._-� __ _.... __ ___. __ __,.__ __ ...__ __ ...___ _______ __._ __ _... __ __.'""' 
1 0  2d 1 0  20 

Sept .  
30 1 0  20 

Oct .  
30 

Nov. 
30 1 0  

Dec. 

Fig. 7. Variations of 50mb height at Syowa and Mirny (Sept.-Dec. 1966). 

2 1  



22 

90 

2 360 

0 

270 

60 

E 
'� 40 
-2:' 
� 

20  

.§ 360 
Q 
(l) 

0 

'1) ', 
E 

270 

60 

40 
-2:' 

> 20 

Syowa 50mb 

+ 
+ 

+ .,. + -,.  + 
+

"" 

+ + t + 

t 

+ 

t 

+ 

++' 
++ 

+t t I I '\" +" , ___ ...__.:x:.,,.:____....-t-2-+_....... __ �_..,_--- �--
+ � t I� t + 

� ' 

,' . .  

t 

! \ i\ : \ 
• / .Ji I 

,I • l 
I . / 1 

1 0  20  
S ep t. 

30 

. . 
.. 

\ 
\ 

1 0  20 
Oct. 

30 

0 

\ ' . .. 

1 0  20  
Nov. 

Fig. B(a) . Variations of 50mb wind velocity and direction at Syowa 

(Sept.�Dec. 1966). 

+ ++ + _____ , 

t 
+ t 

. \ 
� " 

50mb 

\ 
r \ 

j <><1, I 

� 

+--"" 

+ 

+ + 
+ 

+ 

,, / 1  

30 

0 0 0 o. .-,o  

1 0  
Dec. 

++ + 

\h I f  

0 IJ ' °' t> • • o  
a o oO o o.._OI, o a o o ,  

1 0  20 30 
Sept 

1 0  20 
Oct  

30 i O  20 
N o ,  

Fig. 8(b). Variations of 50mb wind velocity and direction at Mirny 

(Sept.�Dec. 1966) .  

30 1 0  
Doc 



No. 30. 1967] � 7 <X���miJi��fl�IJ$1iE 23 

:rmmu L -r 1., ,  o .  �JJ� 7 -if v 7 £:1:t1r·c vi�f41J�-t < tJ:.. 1., , iJ� ,  23 s ii ·  G 1 1  A s s i -c-,n&vifm 

i&U � :h t 1., , fJ:.. 1., , .  �vc � ;t., � 1 l: IJ *JJ� 7 1  ;t., � 7, £t-ig-C'vi 2 1  B ,  22 B �48*ll1jvc 1 5°C 

�,nfml_�J,,_'"( \., , o .  fJ:..to , l*JIJi� ;f7,  r - � vcto \., , '"( vi ,  ,n&vi1J\ � < '  �&vi - 60°C C 

11th· --:d.:. .  

t tJ:� s:. c iJ· G�x.. o c ,  1 0A2o s iw�� ,n&vi , *wJffi::kl:li �zfH\t ;f - F' ? :/iJd:) 7 1  

;L, � 7- vc� 0 l13JVC3£1: Lt.:. t � -C'S I) '  -= :h G � 5 'b � �1JW�5tvi 2"--'3 B l13J < G \., \ c' //44� L 

t.:.iJ� , * -OWc' vi -:. � i i ,n&iJ�;lVL;\., , t.:. t � c ,8clbh o .  tJ:.. to s:. � ,n& � iw.�m* c L t , Wi:1 

f1J£t-mvcto 1., ,  -r vi 9 A 16 ,  26 B ,  10 A IO B � 3 @ vct:d.:. IJ !WJM1¥Jvc1J\ � tJ:..,n&iJ;S 0 t.:. . i 

t.:. , � it., � 1 vc "'.)\., , -r vi 9 A29 s vciJ .tJ:.. 1J *� tJ:..,n& �rmmu L -r 1., ,  o .  -:. :hvi,ntl!!fl* cii 

Jffim.��ib c � s 1.,  ,t-:��Jf!JJ:..�'ffi��-t t � c L -r�*iJ�S o .  Wi=1f1J£:1:t1Hcto 1., , t vi ,  2 

l!t § �,nmtvi , 1 1 )§  5 B �iJ· GfrEl i  l) l l J§24 B vUi -26 °C v::. t tJ:.. 0 f.:. . s:. � c � �,n&$ 

vi , fiJ@v::..t�� L -r r& i I\; -c-s 0 t.:.iJ; , -26 ° c c 1., ,  5 n· tJ:.. IJ � �mtv::. tJ:.. 0 t.:. -:. c vil± § � 

;h, o4) . l 1 J§ 2 B 00 GMT � 50mb ffi��Wll.vi"J t{ � l: 5 vc tJ:.. 0 L 1., , o .  ffi,B - 59°C,  /,  

- r -56° , /, v 'Y r -39° , -t° - 'J :/ - 55° , p ?  ;f - F' ?  :/ - 61 ° , ;f 7,  r - � -56° , aB 

f1J£:J:1g - 54° , � /L, � 1 - 45° . -ttJ:..h'b�&� $,t.,iffl vi ,,, v 'Y r £:1:!gmiJi-cs 0 t.:. c � *­
G:n O .  -:. :hvi ' ZHDANOV5)  iJ�f�� L '"( \., \ o tivct-mm� �ffi�fti)ivc s t.:. IJ �*�\., \ .  

�OC�OC{Uc "'.)\., , -r J,,_ o c Fig. 7 � l: 5 vc tJ:.. o .  -:. -:. -ctt § � :h o �  vi , � ;t., � 1 , aBfo 

£:1:!g c t l 1 A l 7 B �� � c Lt , �ltiJ� vt c l\; c'oc1L LtJ:.. <  tJ:.. 0 t 1., , 0 -:. c -c,s o .  ii'l: 0 -r 

3¥:if:Js"JvcJ,,_ -r ,  -:. ��vc][�vcf:$fr Lt.:. t � c J,,_ -r �1., , .  9 A28 s � � ;L, � 1 vcto 1., , -r , 1 0  

)§20 B �aBf1J£t-mvcto 1., , tOC1LiJ;J,,_ G:h 0 ii� , -:. :hviffltli� ���::k� tdf&vcxtfit L -r 1., ,  

0 .  l l A  1 B ��aBflJ£:J:!gvcto vt o oc1Ui , t-m_Ufti!i���EE�Ji�vcxtfit L-r 1., , 0 .  �IPJ 

to l: Lf'�J!�oc1tvc "'.) \., , Ld;i>- o c ,  Fig. 8 � l: 5 vC tJ:.. 0 .  -ttJ:..h'b , 5j\., ,,[igg��fMmHcxt 

fit L tJi.J!vi , JWJM1¥Jvc::k� < OC1L L -r 1., ,  0 iJ� ,  aBflJ£t-mc'vi l l  A 13 B U�, �J!ii;?X�vc 

�Y Lt1., , � ,  /AJ*vC�IPJ t ?X�vcoc{L (/l[&J!ii) Lt , 12 J§ vcJ\. o c 7E;�fJ:..Wti*�vcoc 0 t 

1., ,  0 .  � /L, � 1 vc "'.)\., , -r vi�J!vi , aBfo£t-m J:: IJ t 5i < tJ:.. 0 -r 1., ,  0 ii� , l O·A27 s �iJ. G?X� 

vc�� < tJ:.. iJ ,  l 1 A27 B U�vi , :JG�vc}¥[ l: IJ ��vcoc 0 t.:. . -f:-�i13J , 1 1 A l 5 B ii· G l9 B vciJ. 

vtt�IPJiJ�-*�llii L twJ� c tJ:.. IJ ,  -t ��·, �J!iJ� 1 0  m/s Urvc�y L tiJ. G/ll&J!ii L t  

1., , 0 t.:. .  5j 1., ,wJ�iJ-;J\. 0 t.:. c \., , 5 -:. c vi ,  -*s"Jvc-tt J:: ,  aBfo£t-m c � 1t., � 1  c � i13jvc5j1., , 

!.l -.y -r'iJ�IDfflt � :ht.:. s:. c v::. tJ: IJ ,  JWJffifiWJ�JvHl�f��tK Lt \., , 0 .  -= �titJ:..*iJ• G][- � f:$  

fivcto vt o OC1Ui , :l:!gJ:��EEOC1Lv::. "'.)\., ,-r t �tl�HCtzh:h -r 1., ,  0 (Fig. 9) . -ttJ:..h'b 13  B ,  

1 s s � �tL1., , t.t:JWJMc'OC1t L -r 1., , f.:. ?b �iJ� ,  l 1 J§20 B vc tJ: 0 t�, vc��fitvc tJ: IJ ,  JWJM·l1:ii� 



24 

� Ghfct < fct --::i L l ,  0. -: 0) c � 1)� , 'b J: 5 c'J:�v::. :}o l  \ L t �}5tv::.��v::.f$fr lJ: c � --c­

cti 9 ,  4'�0) 1¥f;ffjv::.:}ovt 0� - O)f$frvt -: 0) c � -ct 0 c �*-L J§H, .  

mb 

1 0 1 0  

2:'. 990 

Lf 
20 

S ept 
30 1 0  

Cct 
20 30 1 0  20 

N r:"1 
30 1 0  20 

Dec 

Fig. 9. Variations of surface pressure at Syowa (Sept.�Dec. 1966). 
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