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SOME SYNOPTIC PROBLEMS RELATING TO THE ABNORMAL 

WEATHER AT SYOWA BASE 

Nozomi MURAKOSHI* 

Abstract 

1. Synoptic pattern with respect to the 

extreme low temperature One of the re­
presentative synoptic patterns, which brings 

the extreme low temperature to Syowa Base, 

is that the Antarctic anticyclone extends north­
wards and a pressure ridge is formed con­

necting it with the subtropical anticyclone. 

The comparison of the temperature and pressure 

at three stations-- Syowa, Mawson and Davis 
Bases-·indicates that such a pressure ridge 

moves usually eastwards with the velocity of 
about 50 km/hour. An illustration of the time 

sequence graphs for several meteorological 
elements during the cold period from 16th to 

18 th May 1957 corresponding to the above 
synoptic pattern is given in Fig. 3. 

Another type of the pattern which causes 

cold weather at Syowa Base is that the Antarctic 

anticyclone covers the wide area including 

Queen Maud Land and Enderby Land. 

Sometimes this anticyclone seems to oscillate 

in a meridional direction. Illustrations of the 

time sequence graphs corresponding to such a 
pattern are given in Figs. 4 and 5. 

Extreme low temperature is usually preceed­
ed by the gradual rise of pressure for 2-3 days 
and the minimum temperature is often found 
on a calm night at the downward slope of the 
pressure curve. It is obvious that serial calm 
and clear nights under the stable condition, 

- ---------------- -·-

caused by the anticyclone coverage, make the 

lower atmosphere stagnate and the air adjacent 
to the ground is cooled down through the 

nocturnal radiation. And, as soon as the at­
mosphere is disturbed with cyclones or frcnts, 
the stagnated cold air is replaced with the 

upper warm air, causing the increase of wind 

velocity and the remarkable rise of the surface 

temperature. 

2. Katabatic wind The well-known kata­
batic wind at the Antarctic coastal region IS 

not remarkable at Syowa Base. The base IS 

located 5 km away from the coast of the Ant­
arctic continent and this distance seems to be 

enough to reduce the effect of the katabatic 

wind, as is explained by A. PRUDHOMME and 

A. H. BouJoN 2l . In fact, even when a strong 

wind of katabatic nature is assumed to be 
blowing over the glacial slope of Prince Olav 

Coast, which is ascert�ined by the vista of 
smoking snow from the base, Syowa Base ex­
periences only slight and rather cold southerly 

wind. 

3. Synoptic pattern with reference to 

the gale at Syowa Base It is a per­
plexing problem to determine the accurate 
position, course and velocity of cyclones in 

the Antarctic region. Our weather maps are 
quite incomplete for the lack of data over a 
wide area of the southern Atlantic and south­
western Indian Ocean. We must be satisfied 

* A15Uf, ;J't 1 t,zr:HtiEJfu�WUJ!IJJ%U±l!,-:$--JlJdfl.. Japan Meteorological Agency. Member of the Winter­
ing Party, the Japanese Antarctic Research Expedition, 1957-58. 
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with estimating the movements of cyclones 

with the aid of a time sequence analysis for 

pressure and wind at our base comparing it 

with those at the Norwegian Base, Mawson 

Base and Marion Island. It was ascertained 

that a cyclonegenetic area exists along the 

latitude 65°S and between the longitude 10°E-

300E, as is revealed by LAMB and BRITTON3) , 

while a remarkable pr�ssure ridge is often found 

over the area of Enderby Land. According to 

the developement of pressure gradient between 

this rid�e and the above cyclonegenetic area, 

wind velocity at Syowa Base increases to cause 

a gale. A series of weather maps and the time 

sequence graphs refering to the gale observed 

on 12th-13th August 1957 are given in Figs. 

6 and 7. 

When the cyclones move eastwards along 

the latitude far off the Antarctic coast-that 

is, the ordinary course of circumpolar cyclones 

·-, the wind direction at Syowa Base is quite 

conservative during the passage of the cyclone 

and no remarkable change of direction is ob­

served even after the cyclone passes away. 

This seems to be a common phenomenon at 

the coastal stations facing the southwestern 

Indian Ocean, and the meteorologist is always 

embarassed in executing frontal analysis or 

determining the accurate position of the cy­

clones. 

Sometimes a sudden gale is experienced at 

Syowa Base according to the rapid dawning of 

the cyclone which takes a southeasterly to 

southerly course from the above cyclonegenetic 

area. In such a case the gale forcasting is a very 

difficult matter for a meteorologist to whom 

1. 
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no information is given from the vast area 

northwest of the base. A cyclone of this nature 

happens to proceed into Li.itzow-Holm Bay 

diminishing irs influence there, although the 

exact progress is unknown. 

It is often noticed that a deep trough, bear­

ing to the Jatitudinal direction, develops off 

the Antarctic coast facing the southwestern 

Indian Ocean. Corresponding to such a 

pattern, two successive minimums of pressure 

used to be found at Syowa Base, and the re­

cording barometer makes an appearance of a 

character " W ". As an example, a series cf 

weather maps and the time sequence graph 

from 22nd to 27 th August 1957 is given in 

Figs. 8 and 9. In this case the gale continued 

over two days corresponding to the first 

m1111mum of pressure, while no strong wind 

was observed for the second minimum which 

was rather deeper than the first one. This may 

be explained as follows : Two cyclones were 

moving along the above trough which was 

gradually deepening during the period from 

22nd to 25th August, and the forerunner 

cyclone passed away off Syowa Base causing 

a gale, but when the succeeding cyclone ap­

proached the base, the development of the 

trough reached its maximum and the cyclone 

area expanded to such a width that a calm 

region appeared around the center of the 

cyclone with which Syowa Base was covered. 

The existence of this calm region at the center 

of the Antarctic cyclone has been noticed by 

Japanese whaling meteorologists4) . This in­

teresting phenomenon seems to be worthy of 

further investigation. 
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Fig. 1. Meteorological stations in the surroundings 

of Syowa Base. 
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Fig. 2. Decade m·ean temperature at Syowa, Mawson and Norwegian Bases. 



N"o. 6. 1959] (325) 25 

Bi':i ,;¥0 £±ti?. r= 15 vt 0 1BJ !ilJ �:ltJ,C1lill. vim 2 � 0) J: 5 r= tJ: 0 --c 15 '.J , 5 J=J r=p 1aJ, 7 J=J r=p 1IJ, 9 J=J _t 

1lJ v.=t.i.o'.) t EIJIHJ1UJ: Aim!. 0)1.i./ H[}[n \ J! G n, -:t ti, G vitizm 1.: ,rg < tJ: 0 t, 9 J=J _t1aJ v::. vi -26. 9°C 

t tJ:0t::.. ,c*'�fRn� GiWrr lt::.-=c - 'J:,, · ; ;L,, r; :r. -jilij£Jfu0)1iJ;8iJO)�:tsJ,om1.v::.15v,--c t, 

-£:<IP] ta'!JJIJH::. iN/J,naJln --Cv'0 c� 2 [m�Jffi). Bt1,;¥0£:ttf!.1:=15v,--c::. n GO) t.i./H[}[v::.J°tfi0 

-t0�@;,C1mJ.O)!±J:fJl l t::. 8 vi, 5 J=J 17 8, 7 J=J 15 8, 8 J=J 31 9 --cb0--c, -:t n 7c n 

.-30. 0°c, -3o. 9°c, �36. 0 °c -c "&)0t::.. 

5 J=J 17 8 tJTJff0)81:1,;¥0£itf!.v:=15vt 0�i<'U±a, 1.i.r�AfE0)1.&U:l lO)f::. o') v::., 10 8 �J: 'J tiz� 

v::.�< tJ:0t15'J, 14---15 8v::.n�vt--c�a'!J�31.t,m!L/J\&.)0t�n\, -£:�£v::.Nv'�An\iwt: �, Jffi\ 

?b�3<, vitcY>vijtJ: 'J O)Jfil1n\8Xv'--cv,t::.n\, 15 8 J: 'J1¥IJ: 'J ttJ:�t::. Cm3��WD. :=.n 

vi�,CfEO)*!±J l n\tiz�v::.jtnv:=ztA.J:t::.� -c, 15 8 tJl�vi3t-£:v:=riHJ,CfE:bl�P'J v::.A 0t::. t 0) 

r--16th May 1957----._ �--17th-� 
0 6 12 18 0 6 12 18 

-10 

E-1s o,u,ts 

J-20 
:: 

�-25 Sy�bTa 

5 990 

::; 985 
� :-, 
a. . ' . ' 980 Oo.vts',_ : ............... .._,,,,,.,, 

/--------

------
-- .,,,. ......

..... ----·: �" 

-�· 

. . . ' . . 

........... ______ .c-_____ __._ ___ ;.__ __ ,_LJ 

Fig. 3. Time sequence at Syowa, Mawson and Davis Bases (May 16 th,...,18 th). 
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Fig. 6. Weather charts from Aug. 1 1  th,.._,14 th, 1 957. 
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Fig. 8. Weather charts from Aug. 22 nd to 27 th, 1957. 
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Fig. 9. Variations of pressure, air tempe­

rature and wind velocity at Syowa Base 

(Aug. 23 rd,....,27 th, 1957) . 
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