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OBSERVATIONS OF ATMOSPHERIC EL'.ECTiUCITY AT SYOWA STATlON 
FROM FEBRUARY 1969 TO JANUARY 1970 

Gora KONDO* 

Abstract 

As a part of meteorological research pro­

grammes of the 10th Japanese Antarctic Re­

search Expedition, atmospheric-electric obser­

vations of electric field, conductivity, and 

air-earth current near the surf ace at Syowa 

Station were tarried out continuously from 

February 1969 to January 1970, in concert 

with the measurements of vertical distribution 

of �ltctric pbtefitial gradient by releasing 

special electric radiosondes. The annual mean 

value of electric field was 66V /m, conductiv­

ity 2. 91 X 10-14 mho/m, air-earth current 1.56 

X 10-12 A/m, and the vertical distribution 

of potemiai gradient (V /m) was expressed 

by the following empirical equation:E=E0 

exp(-0. 29h), where h is the height (km). 

The mean diurnal variations of electric 

field and air-earth current were not much 

different from those in the worldwide thun­

derstrotn activities. 

ffB�£:ttl?J':.iovt0�WJO):*�ffl:�O)lfi?J!U�i, 1959� (3?}(��) r:. 1J\PiWJ (�JD iJ�iffl� 

!Hm:l!l!�avJ!*O) t ct: r=-�di-t.:tJ�. *tfrB"1tJ:?!!U}E�tl968� cg f'X,&j�) vc�:rtMJ� c�Jt) 

n�4@ 0)1l{ti}E0)7vfll¥JlfiiJ!UO)j':* c�4m:l!l!�l¥JJ!*iJ� G:ItJ:.#Jl!O)ffl:��?J!U:xE Lt.:. it.:, 

i t.:�;f4�i�3JIO)$-it-iJ� G¥6��;h,--C\, ,fJ:\, 'iJ�, 7 � 7t :/ �T·vc J: 0 § El3;;f(�r:pO)ffl:{ftffilf 

O)?J{ti}EiJ�l9671¥- C 8 ?x), 1968� C 9 ?x) vc tfit.cbn--c\,,0. 

IHO?x (1969�) vCj:o\, ,--c �i t:�--C:*�1[�iJ���1i)f�lfl?J!UO) T - ""ct J; L --Cl& l;J svr G;h,, 

:x�ffl:�O) =�*-c:·2ff> 0 m:!wi; f�z!;$, m-jfgffl:vfEO)JlWcic� c � G vc 13 m:x�r:f=tO)ffl:fftf!Ii 

�O)mumtJ�1W1¥-vci;H t WE� rrtJ:bnt.:O)-C:'¥1H�ri'" 0. 

2. 1. ffi!��t 

2. � 

* ��Jr:ltgS�flil{UJW. Kakioka Magnetic Observatory, Kakioka, Niihari-gun, lbaraki. 



No. 40. l971J 

Field mill type 0) 1b o y·e, %:v::..��Q) t 0) t�t.c QiHl:t.c\t'. ttOOi�Wviimt*tt��� 
v::..J;j-j'"Qi!f:[iEf]tdlti�'t�;ttd1t� �\,)�;:_ L--CwJ� ( 9 ?x) O)��ifi!H,dMf Gnt-:0)··6�v::.. 
:ft t Jf 1!iv::.. i'" Q .: ·t v� t:. t.?:... 
2. 2. ffi�$tt 

,y·;v � x ':/m!O)f��$tt--c·�i!J�.:IW.mtttt� ffl\,', 5 5trev::..fltt�il�x. -C, .IE, � O)f� 
�$�il{U}E Lt-:. -l-0):±t.c�avt 

j}FJ � (J) fil{ f£ : 9. 56cm 
�Fl JWj ��fl : 5. 00cm 
� � Jj (!) � '¢ � 60. 0cm 

J1l � vfE ,I: : 450l/min 

j} P3 Ji 11! ,EE : 6V 
m&tt A:iJiUJc ; 1012n 

2. 3. �-il!!fflilfUt 

�}EMO)AJJ��•**�<i'"l�t�llJ, mW�-���--·Mv••��<i'"J5 
�--c-s 1J, m1ftttv1�1JJ�:1:m!m1fttt� Jfi"' ,t-:. -l-O):±t.cJi::av1 

7 ':/ 7 -r iii fl : 80 x 80cm 

A 1.J g :J1C : 1012,0. 
A 1.J � Ji:: a; 447 s 

.:. tL GO);{l,g\Ut� 1 v::..� �.h,Q. · !c�ttvt�jilj�O) ER m!��tt� Jfll;', !i3�>¥l<7) � IJ 
,1i'"""-C 25mm/h --c·s Q. 

��ff RS II-E 64 �::k�-�Jfl 5 � ::t- :/ ':/ r·iJtffl\t, Gnt-:. illU5E1*l.!U:t, �l[{v::.. 50cm 

,1t.cnt-: 7 ':/7-r 0) � � v::..;f- p =-? A �-��:"?vt, -l-O)�,�rf3,?.'•&���U;;Ei'° Qt 17)--c· 

SQ. :l ':/r'O)@J� c L -Cvi�j}iO)��JflO) :l ':/·f'O)�itO)@J�v;.m&tt�l& IJ #vtt.:. t 17) 

--c·, illUJi::� tL Q �ltvt*-9 12km --c-� QiJ�, .: O)jj�v::.. J: QillUJE*"��--c-vt.: O)� � iJ�l!.fUf 
--c·sQc,�,htLQ.'. 

*�•�O)fiiJlUvt-l"O)'��J:. #Jlfv�rfnv ,.�.4?lJiJ�tJ: < , trd.c IJ 0) IA� v::..vivifffi --c·s IJ, 
iJ�"? AIEfJt.c::k�0)75�iJ\S "? ·"'Clits: Gt.ct). tig��jtJH�:tovt Q :±J\.IAJiJ� NNE,...,,NE --c·s 



54 

fan 

Electrometer head 

Electrometer amplifier 

Control box 
Sign detector 

Electrometer head 

To recorder 

Electric field meter Conductivity meter Air -earth current meter 

� 1 ffB*1£jtgv:. :tovt Q *'Affi:'AWrnrn�ffi 
Fig. 1. Sketch of atmospheric-electric instruments installed at Syowa Station, Antarctica. 
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Fig. 2. Surroundings of the electric observatory. 



No. 40. 1971 J 55 

Q�c,flR����c��•Lt, •��cL�-v�-r��<���f��•m�� 

V:, :to�:to�*9 10m vitJ: L t§i:�$�:to1.,1.:. ff1t1Jttr3vcia�tt��;to1.,tfla!U'.¥:c Lt 

�ffl Lt-:. � 2 vc.:t�reti��i". 

�•ITT, ��$ITT, �-:1:t!r'ftvfttt ct J:Jvc-, =@�si1.,7'' Y -If- rvc.t {)����-JJ�cl!> 

�t.::..-JJ�, �W�x. t1.,t-:J: 9���1*:�vt.�£-ec!!>�t-=. 5'.�vc.t Qnaiu���vtvicA,c' 

fJ:'lr),�kiJ�, �-:l:t!rm;v1t�a!U�vc:to1.,t, �§l::f)ivc�t;�#�i"Q c, .:t���vcJ: 9 ,· Y:v 

T-r� -:1 './ !J !I r �7 './'/'-v 11---JJ�-JJ�tJ: 9 �1ti" Q J: 5 -e, mu�ffii'.-JJ�� < tJ: 9 �aiu Lt-:-: c 

'lb cl!>� t.=. 

*5JfJC-?\,,tvtm:t£fftfrtj:t�-c5 9, 11/,{��}J:!,,JC-?\,,tjztt,�,Q,: cvi�'�fJ:\,'7J�, ·�3 VC 

vt.:g.���i¥-fjey� s�1t�� L tsQ. -: ��-JJ��i" J: 5 vc, ��$vtv:ut:"��-sQ7J�, 

�•:to J: v:�-:1:l!!ffl:vftvt, 1. 'n� QtJLffl:Jr.a9fflti§ib�t!tWfftfvc{tr#=i" Q�{tc v�vf:-fz Lt 
. : 

1., Q-: c -JJ�9J-tJ�Q. its:, -�tc.�����tcs:hvf, :;t- A �r!�IJiJ� ���'11UfittJ�tt1;:�:h, 

V/m 

90 

80 

70 

60 

50 

x10-11�/m 

4.0-

3.0 

2.0 

1.0 

3.0 

2.0 

1.0 

00 04 

Electric field 

Conductivity 

Air-earth current 

08 12 16 20 24h 
GMT 

� 3 :::Jdttil1tCj!�Q)3f:Jey 13 �{� (1969:4:- 2 J3,..., 197� 1 JD 

Fig. 3. Mean diurnal variation of atmospheric-electric elements at Syowa Station, 
February 1969-January 1970, 
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Fig. 4. Mean vertical distribution of 
atmospheric-electric potential gradient. 
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