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Activities of the Wintering Party of the 18th Japanese 

Antarctic Research Expedition in 1977-1978 
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Abstract: Thirty men of the wintering party occupied Syowa Station and 
Mizuho Station from February l, 1977 to January 31, 1978, carrying out 
observations in many scientific disciplines, particularly laying emphasis on the 

upper atmosphere physics in connection with research programs of the Inter­
national Magnetospheric Study (IMS). At Syowa Station, in addition to the 
observations of aurora, geomagnetism, ionosphere, meteorology, seismology, 

marine geomorphology, ocean tide, biology, and medical science, the major 
research program covers the launching of 6 sounding rockets, reception of data 
signals from scientific observation satellites, and launching of large balloons to 

carry out the IMS project. Mizuho Station was continuously occupied by 4 
men in rotation so as to carry out observations of upper atmosphere physics, 

glaciology, and meteorology. An unmanned geophysical observation station "AI" 
was established at 69°47' S and 41 °351 E in January 1977, and the record of 

geomagnetism, ionospheric absorption, and elimatological elements was obtained. 
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Table 1. Members of wintering party of JARE-18. 

* J 1921. 11. 18 
.S.t: ;ltb \,f.:g 

fJ iR. tse 1934. 10. 9 � *Jr WUffU tr� (Bt?Zm�) 
�:!: tJ•b � ... :1< 

Ll-1 J 11 � � 1945. 1. 6 II 

'5 " l!J: :I< 
fµJ .g:� :I: 1il 1948. 11. 7 II 

.s.< ;ltb l, i' :!< 

ti iR. ;:ti*x 1949. 4. 8 II 

IC l, �:!: o.>/1:g 
gs Ll-1 !ff. 1948. 11. 9 ffl�@FJ'i'.fi}r 
:1<:1< t.:lt l,ljg * � Bi; 1946. 10. 31 00 ± ±fulj! � 001 ±-tg tr� 
1>'1> tJ•b ,l:;ltg 
f.!l6 J 11 MI 1944. 5. 30 §2.1'.Cti±-fui'i;JfJ'liW (11, 14t?Zm�) 
:H, t:. -t-tu BU 83 � 1944. 4. 3 II (oo�mmm�(f*)) 
J:l, t:. t),I, l, ± 83 t ± 1946. 5. 2 II ( B ,ill:§ j/J]{[(f*)) l=I 
\,,b t,t.: J:l, o.>� 
� T � 'I§ 1948. 11. 11 II <�Jl�m�(f*)) 
\,b t)I� fr.:!< t,i, 

� _t 00: ljif 1950. 8. 25 II (***�*¥�) 
t:J:' f:.\, ll';lt :I< 
� tt :It x 1950. 4. 19 II (B:;$:��(1*)) 
I! � t.:1n 

� tl � 1951. 6. 10 �*fr±mm�•mu1w 
;ltt,, t,i, t:�A, \,t, :!& * *EH - 1953. 10. 19 ��@FJ'l)'i]r 
\•b \• < IC t,i, 

� # n r:p 1943. 3. 18 1tfr,1*�1.trf�$ 
.S.t: \, J:l, '1>lt if # :I]! fi 1947. 1. 11 00}'.[ti±-fil&J'lm 
t, � bit j'.,, \,t, 
� Im .12, - 1944. 3. 25 II (13t?ZJl, 15;xm�) l=l 

:I< ,lib J:l, t),'$ ;J\ J 11 R i!il 1940. 8. 3 i!il ITTT*¥�¥!�[l{1�m� 
l,ll' '$it J;l, '1>lt 
� llfflJ 1!f fil 1944. 5. 27 I�ttH!tr���ttiflf@fJ'lj'iJr (12{X��) 
\,l, t:. fr.:!< � 
E 83 ill[ Ji!. 1947. 9. 2 OO}'.[ti±-fil&J'lm C(f*),J\tl�1-tm) 
;lt ;lt lt r,.-e t,,-:, 

{tr:Jvt: � Mt 1948. 4. 2 II C� \-tf § j/J]{[(f*)) 
t,,l,. -It\, \,t, 

� r � - 1951. 4. 25 II ((f*)*/Jj{ �I?Jr) 
>b ('$ l!lt :I< 
§ � � 1il 1940. 5. 25 II cm 1tmgffi0i±) 
f'1 -!tll'b ll';lt �t, 

:BftiJII IE J!1 1943. 2. 20 7$_t'f**ffliffifdH� 
:I< ,ll f.:t,,t, 

lj\ � � 1953. 6. 17 00 }'.[ flg ±-fu@f J'l?)r 
.S,g tJ•b 1.-J:' 'I', 
ti" J 11 IE - 1948. 11. 15 II COO�ft&lt009£(1*)) 
I!� t.: �f � 
w; 83 JfM f.! 1953. 8. 4 II ((;f$:)*��!EJ) 
.S.t: l,ll' 0-'$ <5lt if � tf 00 1936. 1. 4 II CJL1'M#X��) 
·(I', \, ft\, 
� # G 1942. 8. 16 00 }'.[ ffi ±-fuuff J'l?Jr (12l)ZJ[, 15l?Zm�) 

125 



126 

I 

I 
I 

;£ 
I 

mu 

7\:I 
Ji:. 

ilSl 

mu 

� 2 � 1s tiz ME :$- � a mu tt L® 
Table 2. Research plans of JARE-18 wintering party. 
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1976 4-

3 A 8 -12 B: 18 ?x�Jl f�tfa��;lt§IDfl** (37 �. *�sD. 
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7 A 12-16 B: �JJ�iiIDfl** (M,��JL�t�w4-0)*). 

9 A 8 B: mffiis:fm:i!Ut$:T��O)�� (tm 7i:_), � 9 �� 3 � O)i*JE. 
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£;!:fgvc�iiLt.::. �Jtvc 1£:!:fgffjffl.J iJ;��h. 2 A 1 BiJ,GO) 17 ?x�c 0) ���ftvc� 

L--C;z:�tJ: < £:!:fg1:.mvc}...6 � c iJ;-c,�t.::.. 
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J�,jg9i5' (Sl6) �0)1v- r�5 Svc-I!U&JELi-:iJ:, c---;"J�WlJ]#;ilf:O)fflJ7j(iJ:�1tL, 

28 S t±l %�'IE 0) �i 2 @I p1j �:Of( q:j- vHTIJ�1 2::: t� o . 
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2:::---> V) � IU[fl O)W.:)](;J:k&iJ; tfHi L, m 2 !ill plj[ijJH:'i"� (�1*1:1�� fili 5 �) vi 16 S �ttl?.%, 

�Afl1Jl1L� A 1 vc 23 B JIJ:¥f L tc. 2:::.:: 6, 1mtn1J 1N�O)wfi��%R. ( 2 J.1 20 B g7[, �i'lliiJ:, 

G%1:Lt-:7K*:7f7'0)m%cfffi;E), 30 Bdj_fflJIJ�. 
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1Kmivi�*2i. i=z 1r ';I r tJ-t::iJ:.vfvii=p1ElJt)Jtt��vc.A---;tc.iJ:, '.jj:/z 0)�{4vc'�U��h, � G 

vc 6 J.111 s i-C'ff�!t-to. :/Jf(fif*vidj_fvHc��n---c"',td�f;Aflmt� A3 O)�-itt�� 

ffl"', ---C, A 1 O)flfm�vrn�fi·l_,,, 21 8 dj_ f vi t±l%, 26 8 iJ, G 30 B i -C' A 1 O)f!J��D 
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6 R: 3 B 1i?dTP�viiH-fu�m o. H�·:;Rvc}E( i h kiJ:, * - i=z 7 fi5i!J&11£ <, ffil�Afqjfl 

fJlljO)fi-J·r@tt±ltc.t�co, p 7 ';/ rtJ't::iJ:.v--Yvi *Rvc.M;WL 20 BiJ:.G 3 Bf13j �';/fry,{ :/!J 

7 J.1: X3ZCviffi!tL---C�<, 30 Bvc.J1J&jctt;f:f13jj\iffi: 46.1 m/s O)f 0 -lf- r (.::O)fif'Hi� 

�i=pJ&jc) vc.J[jl/Lb;hk. 12 B 1915 (LT) S-210JA-29 %t-,, 26 B 1835 (LT) S-310JA-3 

%t,;,0)}1't:JJ:.vf�fil_,,, GEOS 1¥1filt� t'' c1::: 0) }'[f;;js:[q]�JUJ!Uvc.Jrt:;f;. 4'-@ftaco---C1ftlxA L tc. 

SM 50 �,� J:.Ijf � 2::: ---> "J � u1ffl�@I�. x;j"plj.tfuJi{iiJ:7GWrDC7) B n:� iJ,---> tc.. 
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8 )=J: ft::Ril;� < , x;f P3:ttgjj{§v'l1cJ=J J: �PG� 0) 8 il;�il· 0 t-:. 10 8 1 547 (LT) P 1r 

-;, r S-210 JA-27 %�0)tJ't:JJ::v-fvc J: 9, 1 8 ?x!*O) P 1r -:,, r OiJ!Uvi*t T. 1 2  B ffi 3 @I P3 

�titfil* (�:itl*ffil ® 6 i;) il;l±IJe, 17 B �AfitJ!ll,B A 1 O),B�ff 21 B d,(. fvf�. d,(. f 

�O)Affil���*fil*� 31Bd}.f�Je. 

9 )=J : � 8 � 24 8 c , "jg ::R iJ; � \, , t-:. C 0) t-: 'ch 7f" - P 7 , #aJES:t(g:J& 0) ti mu vc � i ;h tJ: 

iJ• 0 t-:. *fil*vi 3 B ii• G 8 Bi --C' A 1 0) ,B��fi 0 kiJ;, ffl:tfuO)�{t:W:L < 'A�Ll.7} 

O)fitJ!U� i:p 11:: L, 15 B £:ttg�m 0 .  

10 J=J: 3 B vc -34.7°C c £:ttg�filh, G 1.,, 0) 10 J=J O)Jii:{f'AWt �gc�. B :It L vcw 0) � 

�''L:mn 0 .  19 8VC7["- P 70),ft'x_'}J,;. 7fitJIU*tT. 27 svcffi 4@IP3�1itfil* (ffe:ti-11[ 

l*ffilLlr 5 i;) iJ;d}. fvfvc!±l¥e. 

11 J=J: J::1Uv:tif'AEE'A*, � G vc r1JJ1ru¥ i --c, 1rut�tiqJ}rrif L, l!!t.7t�l1:vc:;J(1. ,vc tiUifD 

�.ht-:. 1 B:oKfi!*vid}.fvf�, Affil���fi1.,,, d}.fvfrriftE�vi§:it, ffe:�Jlf , ftc,,z*, 

�*0)4i;c� 0 .  *fil*� l 3Bd}.f�¥6, A1��0)� 21 S£:ttg�. d}.f��'A�ti 

iJ!UO)f-:'cJ::>O)��ttg,B:ffi:% 89544 il;#��;h, 15 B 1200GMT (1500LT) iJ,Gttgl:'A� 

Jif��aRfo£:Lm�Ji r,-c�{i�t&. 

12 J=J: J::1Uvcj('AJtvc J: 0 ��Ji&tJ!U�fi?. 19 ?xl*�A.hO)f-:'cJ::>O) �11=*, ¥!Ft:J1m 

9 4&,;&li O)�;FJM, £t-ttt O)mmt.t c·�rr, . 

1 J=J: {JlJif.vcJ:t�'AWtil;{J:£< , ::R'Avi"f!!;il•0t-:. 4 s 19?x!*O)ffi 1 �cis 9. r .b[,J vi 

17 s vc£t-ttt��:!¥ (11 ?xl*tJ*O) l±l=**), 24 s vcttu��31:T. 25 s vc:M=t:J1m 9 4&,J&liO) 

*¥ � 7J<J::ttu�--c, r .b r, J vcJ/:lZ�. 19 ?xi* c 0) �3%5 I���, vi J=J *vc*t 9 , 2 J=J 1 s vc 

�i-fIB��� 1.b[,J vc� 0 .  19?x!*vcJ: 0 P3�*fil*vc18?x!*ffil 3i;iJ;$1JuL, lJ=J 

16 BvcJ!� 9if¥5, 17 Bil•G 26 BvciJ,vt-C A l  0)1l}ij!:�fi1.,,, 28 Bd}.fvf�. CO)fai 

t�Jl!l*ffil c 19 ?xl*ffil 2 i;vi A 1 J: 9 5 I�� L, 31 B £:t(g�. -)J d}. f vf O)fitJIU5 I�� 

�'�*t-*.t-:*fil*vi 2)=J 2 SfP]t-fu¥6, 6 BJ!� 9ir�, 9 B 1.b[,J vc1mfitLt-:. CO)fat 

§:it!*ffil vi d,(. f vf --C' 1 if. Fai rriftE c 1.,, ? gc� � tr 't:J }'[-Ct-:. 2 J=J 6 B vc P 1r 'Y r S-210 J A-

31 %�il;trt:JJ:Jf G.h, c .hvc$1Ju L k 18 ?Xl*ffil t, 10 B O)irUt�--c, r .b [,J vc5 I �ti 

vft-:. 

4. iUJlU$riO)�� 
18 ?X��!*O) m,BfltJ!U� § vi, �.eJ{vCJZn""k (:' c < IMS vc'*J--t Q ��)i4&,J;FJM�O)fm 
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� 3 ffi 1 8  ;x � � JJt mu � * � � 
Table 3. Summary of research activities. 

B�F� [ m §I l!i mu �-� ¥; ta � � 
;B1 

·{l:.]( n /. 5' r:: J: 0 3JUJE 1
1 

i;{1Jli v :,, ::z· ( .:::. ';/ :::1 - ;1., , Fl . 4 , f =6 mm) , :::1 f 7( f.g nmu 1 ';/ 7 4x (ASA8oo, 400 7 1 - r ) ,  1 :5t rm 6 :::1 ?j� 
:Ye :tfMr 2 f:l :l:iJ, G 10 [=J r=wm :t -c· fi 7 . 7 1 }v L 37 � 

±m 

7-. 1- Jv �ffiJ;/2'.:. J: 6 %!� .:::. :::1 :,, F(Fl . 8, f= 35 mm) , .:::. :::1 :,, F2 (F2. 0, 
r�mu I f =28 mm) f[. J: D , :::1 :'/ 'Y 7 Tri-X (ASA 400) , x. 7 5' 7 u - L (ASA 160) A td5*llITi 

· -- --' � -- -

II 

1 3 )JJZ:5HIHifJiiflU GIT �@JJUikfrttf2: J: D , �,[31; D jfilJJ[ 2. 5 cm/h 7( � 2:: 5 cm/h Tjmiftc�. 
GSI :!clli=�tE��{i!iTiffilj[J ,!:: {lffj , 7° u r :,, fitfl tt 11 T�mfJ O){il];'.E� [=J 1 �2 @Jfi0 fc:_ . 

"" I '.,1'.fFIJfJURU cE!, ,Jt I 

PIR-9 ��lllV@f&muig r= J: D 1.urq oo , 1 5 ,  30 , 45 1 5 :5J'f2:f�mu .  P -7  ';/ r �,®'Ji.B J: u  ISIS-2 1�J£_ 2:'. C7) [T� Lli 

1 )  t�:Yt 1tl2 mu 5200A j�&�mfJlJlil!U 
I , I HiS i5 J: u  5577A ji!l &'. l�} 7( ii {13] tillrn:: )\1µ mfJ �mfJ fl mu 

OHj·-J:Jt 77 /. 7 1'fJliflU 
:Lih7i��rtF*v���iiJli&U 
2) ±-tM��ttJllttU ±iM��JJ*mfJamu 

:Lihf�� 3 t&,:5tr· s; 5' ;1., ilc� 
B 1.L*1�!RJ±Ulw1�JJ*j!J� mu I ±,r1, r-,,,.1=; ±t 1& 2:i 'us ·lair =u.:!/l-.flt..XI.J/ , 1.X.. J , ,.., �Ot� 

ffir rm mu 0) ri=.rn = 1i � t1�wunu 

1J .:t /. - :7 - (20, 30 , 50 MHz) (::  J: 6 l!l:!z�x 2:: , 10 , 15 MHz (JJY) O)f[��j�&O) �;m/ffimU (irlf� D 6 cm/h) 
1 7 ;t J, /. - 5' - f:: J: D 2 [=J 19 8 iJ, G l l [=J 128  ;t. T%J!, mu 
[ ;.mJtJj 1 :5tc· Jfil-:X. 2 J=J 25 B iJ, �:::i lOJ=J 27 B  :t TifJ'!lttU 

4278A :xm 7 ;t r ;1. - ;, - 2:: TV 7 ;t r ;1. - ;, -r= J: D 3 [=J 4 El 7)> G 10 [=J 27 8 ;t. c·i?J.mU 
2 [=J 23 El 7)> t_:; 10 [=J 4 El ;t. -c·�Jmj 
3 [=J 4 B iJ, t::i 10 [=J 25 B ;t. TroltfliJ 

§l}t?Z� fC. ij [ � *7E� , �{J;ZfiJ*1H1:iJ?filjngmi � ffl V1 -C :im$1'?Jl�lj L- td), ;;{j�O)t��;Q) � 0 k. 

8 1- -\' :,, ;t:. Jv O)�E�f,l:f (Ml;� D 2. 5 mm/m) t= ±lilm �, VLF tJ: t' 0) /R'i;!JLf< � !R] lf':na&-i L- tc . ;ill if 
nutiz�tc.r:J 1 � *7E � , 3 JJY: 5}0)1tl'f� 10-19 �· 2:: r=ia�. :imif 
§U&'Z� (][) fc.�JJP L- td.l �3(f�f-°���·0)%tfi: L- t= ,}12fi:fc. ,  6 [=J 18 B iJ, G 10 [=J 25 B '! Ttc� L- tc:_ .  
�;\;IJ�±-tgO) j:t;ffi'.,t#, Reykjavik , Wij�f/c�O) GEOS AI. 

II 

=E"J: • �tJ I I  
II 

II 

II 

II 

!tJ I I  • J�B 
�* . =E"J: 

II 

II 

II 

II 

II 
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1-tiJ'lUt t' O) IRJ B';J � iJl]T, o -r '.Y r %l i!l] c !RJ B';JtcaB tliJ r r  • J�fr 
;flJ, Jj.fH, Al TO)±fi.L!::Ut!tU � 7 J=J iJ; G 9 J=J *fc �:;f;: • :1sJ: 
iJ; vt tfi 0  t;:. 

CNA-ULF ;t§Mtc� 30MHz 1l[�O) [l&Jl£ c VLF O) !R]B';JBc� � tj=lil'., tc, 11 

9 J=J r1rJiJ; G�$ 1  J=J 5 B :t -r,amu 
3) ffl�UmU 17cX�iJ; /:J 5 [ �®\;�,  VLF ,;;� (0. 75 , 2 , 5 , 8 kHz) �:;f;: · fMJ I [  

O)ffl3'f-5�'5£, ±fum�H$;0, CNA (30MHz) O) IR]� 

4) A.r.ffi£ :r v .J. 1-
1) - ll[iJ!j 
ISIS-1 , 2 ffi £'.Xi§ 

ia� (15 cm/h) bi$fi 0 t;:. 

grJ{X�tJ)�/i: L k'.Xi"§�m:tc J: � , ISIS-1 fiti!f.160, BU 
ISIS-2 fiti£ 129 iWr,�O)'.Xi§� L t;:. 
NOAA-5 �± c L t, �±fufg3JiO):::RJJi �5fflJ@!i" 6 
f/ci10)'.Xf§� 2 R 3 B 7,P G l lJ=J 3 B � "t'fi 0 k. '.Xi§ 
iR'iiVX� 322 

II 

ISIS , GEOS, 0 7 '.Y r � c O) !R]B';Jll[mU � 5 J=J l 3B // 
iJ; G 9 J=J 29B � "t' O)f1c1i tc l2@Jfi0  t;:. 

[I 

� cX �O) o 7 '.Y r (S210 � 4 �. S310 � 2 �) U !i1iJ I [  • '2{[1 
•�. *� ��O)�#. A.r.ffi£ c 0) 1RJ�a• �tr :1sr · �� 
�J:v1'�{4 c L t;: k'dJ,  S310-2 %�0J�O)?'£:!'#B';JtU :1s J: · �:;f;: 
;/J)-'f 'dJ#cJE � n, trt:i J:vf'1"F*fill��:g:� c ft 0 
t;: . 2 J=J 10B iJ; G 8 J=J 10B � T fctrt:iJ:vf'td), Mi 
*i:i:tototrb.&t w-r-, Ji> 0 t;:. 

6) :*:�:E1lf!mU B5-l8 ,  19 , 20%,jj �tJ'b J: vf'td), l l f! 30B 0) 19 ff.li1iJ I [  • :1sJ: 
ffl� · X �  · NO ·  03 · %,ljfi:i&:E1Wf13t1trni tc1[qg;g. 12}§ 4 B 0)20%�fiff0 'i$ [1  • :1sr 
�tllll. · �fEO)mUJE S B';JFlc!t l 2J=J l2BO)l8%�fi .::t / :,,fl_j�0)1"§%ib)iJ'0 �� · J�fr 

1 B';J0013t, .::t / :,, t 4 B';J0013t k�� c � 0 k . 
7) am}�J¥ nc J: � Ui!I] 
Jj.fH tctovt � BmU 1977$ 1 J=J 25 B,..,., 4 J=J 30B pPJ!�, 5 J=J 1 B ,..,.,l lf!  9 J�fr . [rnJ�� B�fr, l l J=J lOB,..,.,1978$ 1  }=J 31B�:;f,:O) 3 ��;/J) �:;f;: . !i1iJ I [  

x� L t±fum� 3 M7J', ±fum�llJKjfJ, VLF § �-
�. �m� .J. 7 k J: � ffi*Mm, 0 .::t .J. - >1 -am.  
�*O) §m · �••• . �•M•m � fi 0 k. 

�Aamn,9. Al ictovt ±fum� 3 nJZ:5t (7 7 '.Y 7 ::z -Y- 1- mhtt) , •�tt�U& ff.lM r r  • l!iYR 
� Bi!I] Jt£ ( 1J .::r ;1, - >' -) , ±fum�llJKjfJ (2 nJZfi\ 1 / >" 1 �fr · pPJ!� 

� 3 :,,mntt) , �� c��. �EE. mri'D, ElilJ£, s �* · �# 
�1. �rllll) O)�Aam,8 A1 � 69° 47'os"s, 41  ° 34' 
31"E, :/1� 1470 m O)±-ffL8tC�/i: L, 1 j=J l8BiJ; G 
Mm � mJftt L t;: . 2 J=J 20B�8mU!J\�O);li?'£$i&ib) 
Ji> � , �0)13t��O)flttT 5 f! �B k�ffl. 8 j=J n  
B:t T�m� 3 $;7tO)�� ��k. � to$i&13t0)� 
�Bi!l] fi�rllll, &tri'D, m�. J1ijHc --:) t , -cfi 0 k. 
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1 B 8 @1 ,  �IE, �11![, Jt�Jlfil.Br, )ililrtJ, lill17*, ':'E: I 

x s �t. �. x�. m�. *� m �O)u � tr fi l 
l , ,  -:r: -1 :,,, *J:rn -r,ttt-W��i=f=it!l CWMC) �3mf� I 

1 B 2 @1 (OOZ, 12Z) ?tfr L, l \ RS Il 69A IDl v - r; I 

1 / / :,,,  ?'li!mu tr fiv' >  -:r: -1 / �illlfl t tw1 Jl!RtH-� I 
ff t��i\O) tO) fr�ffl. 
Rs n-Kc6s �/:,,, 7·· r:: J: � , o ".r -:; r pjtm1J J::: fl!ZR� \ 
ll�fl�ilill. fC i\'-l:t --Cfi --::i t;: .  

I 

----- I :t / :,,, WlmU r 7·· :; :,,, -=�:Jt:Y01Ufttt:: J: � , �JtJJ tr �i � ,  ill1$ I 
tmmu ;:E'. 
a� - ��. *�m�N, o� -:; r ��tt c � --::i �  
� ilJFf) , �Ji El �1�, ?m ffi t:ll -=f tr t" O)UffiiJ � j5;fiO�Jfi 
0 t;: . 

WJ%P�i-tgO)Jlf;j2!.0)H/J >, ? 7 :) 3 - :) r-Y ,  3f- -r :,,, 
� 7 0) FAX x1<(�, :f}ifilO) SYNOP, TEMP, �( 
*ffi fil_-xft tr t" -c--m+Jr · .:ff� t_, t� . X.Az221t ii ��s:1= 

I 1:: tr < lJ) l, ;J" --::i t;: .  

j 1 7 o /Jv{i'::{m1�0)mu I ;-f, 7 ':I :7 �mU7E�w: �:El;!tJj%f-'l-� Mu::�&t L, ,  1 J=J27  i 

·1 � B
J: �

��Jl��
� 

><l: 
I :J'Ui . nt-=fl'HIJ;§,1 f:: J: I 0. 2 µm 0L 0) 1 7 0 / }[,,, O)Jfc;tk ' {rmi t iLIJJ't41J- 'i'1: I 

� 1 7 0 /�U� �0)-� 
* X*v�7ttfrffl i 7o /Jv P1tt 1 mm O) ,{  / / � :7 7 -(:: J: 0 ,  50,.._,70 �f/-JJ[E:z I 

,.....__ I 0)1** B l  ! 

EH I EPMA ffli 7o :/;t, EPMA ,ffiO)JJJ��t&:LfC::rjbz5 [tiiJ* 
�u (!; I O)f** 

I \at&i,'J' ,C0 V 7° ' )  ;/Jf'fb:\o I *9 450 j,S(C') V 7° '! ;/J 7. 7 1 f' a'. 1!/ tc . 

�?R . !lJ J [ [  
rri-ufm • -m;rN 

II 

II 

II 

II 

II 

:1/'� jl 

II 

II 

II 

II 

-;i,� 'ififo±'1ifl vfl[lf ',l-, L"" :::P-[A '/i�{-)'.: -f-, R=l > f=t,f'b �. l; rb =-;::i .c-c1 �t 1 r  'ifi {d,ce.---J -"3- I j\.- Y."'rn' /'mi Jc.t:iElEM�� )A,};-'!l_J'.\.,8!k.i�,J '.i:J£ � ; n v \ ,  .5<\cZ>'<'l� n O) Bc}j}( fj  i '- Jcl:':ir'.iCnC}Sj( '

I 

• ·= 

17! 
i,tg;;;:;;- I § tl±-lh1¥a1mu I HEs �m:�;�lo J: a:&:n1�JtJj�tg;��rc J: � ifJHWJ. s� I 7( t,t 
·�* I 

1

I 

7 a ii=J: 1::J:£.�,� z JJ:Z:7:rO)frc1itktr3':Pi�ti�J!i2, usos 
1 1

""'........, i �Jfili� . 
I 

mu 
I :trxt.�±-lhm�mut [ 7

°

0 1- :,,,mnttic J: � l 1 J=J I4 B :frx.�1JNJill:t-c,J:Un I 7( t4'� 
� 1 1 ��0)��T�� 

,.....__ 'I 

I 
i 

JE m:t / 7·;v�m:nmU;t: 
I 

191s $ 1 J=J26-3I s ,  7 :::i ::z 1- :rn:J1rri:: J: 0 �fP�;� i " 

<l#-

I 
±Lh � +, --tt- )'# 2- �·46 C: - 'f:lil SC' 

I 

e I 
l!:'J fil ,/J �+-"1-�y -�, c· zr,� AC.. 

! _______ _ 

·� 
\ 

;;J(1*1l�f=tl0)/Dlf$:*_ft-=f .7/-fH fCBV\ --C,  3 EJ 1=j}O)�ffi:fj·�, 46 . 3  m i*� I Titk !+ 
;;j( 

ij f C &,la T � @f }'c T 0) � 7]( ' *� q:i 0) t1-=f 0) 1** � fi 0 t:: . I 

� I I 

- I I 
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J](1*�®C0�1130t · � h-fLU:.:Bl 1 'C 3ffl$:t&�tl!;ZX:, �1.ffil.7J'tp, JL�:B- � # 
�I!;ZX:C0�� *· ��nm, *��ff. �� - �¥�. m�£� 

lU7t. 
J](1*�@fj�C0Ji{ft¥ h-fHC0 36 ;$:, 201 ;$:�R. Z ;t.,- r fc. ;B l , ·t ,  � 11 

1¥1�� ®%�C0�1� .  fJ�i�;JS1-C03*1:&��3ffl$fi0 tc.. 

±-rgJ::��•mu h-fHC0�1.ffil., �ff. mrtu . m�. a,�1�. B M  11 

a: 12GMT fc.M� L,3fflf�. 
1) .:i 'Y ;;J- • * Jt.,A�P3 ��iffU�- � ffl l , ,  ;t / :7•;t.,g-��mJi!J'"f f'i 100m Fl'li � � 
C01'ID@i±-rg%C0�1'i: �;, ��ff�1:JfU!f 1 km, m�t 7 km Ffc!i �1i1:lU�. 

WJJ](ih:fri:� L, tc. tc. ob, �1'E ti 7 J=J ti� G lffl it , :t / :7· 
;i., � �m1m1: s59 ,� . ��ff�1: 246 ,�mu�. 1K�;,g 
1 � C0 tc. 'el) 11 J=J 14 B ti T. 

iJi *�q:rC0 NO/NOx C0 ::iiuz: � 'Y :7 7 / 952 � NOx :B-ifr� fc. J:: 0 lU7t a:  4 � # 
�� ���7£ J=J � '"ffi0 k. ���-�C7)�-C7) fc. ob q:ril:. 
'.:f'.� 

f�±ig fc t-;; it 0 e r lfrv} mJ=J C0f!B:¥P�±-rgiEf!�ffil c20_,26::g;) C0!lt1f�1'E B ,J\ ; 1 1  
� tizat�fc.�-t- 01Vf� fc.3*.I:fiJ. 1-, , .I:fiJ.1J\t'z�� § ib�1'E*fi:-c_;,��a:�1'E . 

.I:fiJ.1J\tiz� t !RJ�fc.iffU7t. 
F9EE :7 v � 1) / (4 @) TPI (5 @) STAI (12@) C7) 

.:;- ;;z..  r � 1976$12J=J ti� G 1978$ 1  )=J � 1:C0Flc!i tc.fi0 
tc. .  
15;x�tJ� G 7£ ob G .htc.f!BtP�i'lhm.lillC0:f'*J:&±-rg,� 1: ,  
19n!if l J=J ����±� C0fflffi1¥J=f'*r&a: fi 0 tc.. :t 
/ 7� n �� / C7) � / � / � 'Y n � - J:: � t =f'*r&. 

:t ;1, n·UJ,1:1977$ 1 J=J 9 s , :t / :J'';i., n ;i., � / 1:10 
J=J ��iP G 12)=J q:r�, � ob � '"01 1)=J28 B ,  if:f-":R.� 1: 
l l J=J  l4B ,  {uil1f��C0M'.tH>fr 0 tc. . 

II 

II 

iu -e25 o .  aBro£t-ig-ett:!:tlt...l:.otii�vc. J:: o tmmu vt t c J:: 1:> ,  p 1r 'Y i- tmmu,  *�"fttmmu ,  � 

s vc. ffJ mu ,B ff vc. J:: o rm mu t L -c dj_ f vi to J:: a� A tm mu ,B vc. J:: o rm mu iJ: H imi � n t::.. . aaflJ £ 

:ttlHc. to vt o p 1r 'Y i- tmmu�vtffi 2 if.?kvc. � o iJ: ,  �AtmmU,B vc. to vt o tmmU vt ��J:: 1 s  ?>: 

� iJ: JI w --c:, 25 "7 t::.. . 'i t::.. , dj_ f vi vc. to vt o Ji if. tm mu t JI w (}) � dj_ "c' 25 "7 t::.. . ;:. (}) t::.. ?sb (}) 1ru 

1& 4 @I (})  l*.J�:IJKfi t ,  �AtmmU,B A 1 (}) :tiJE¥i!&vi 25 --::>  t::..iJ:,  �-nit:;!; L t::.. .  dj_ f vi vi 

1976 if. 5 J.:I 1, , G 1, ' :@Jrn: L -CmrtE�iJ:to 1'.> ,  19 ?>:�� c 5 I �  *l* <'' ;:. c ;o: "c' � t::.. . 

aB5flJ£:ttl!JWJill (})$7j(;o:ffit:*: L t::.. t::.. ?sb ,  :ttl!�IHffiF5 (!)WJE2:ttl!MmU.itvi 7 J.:1 iJ• G !J/Ha� �· 6 � 

1Jil. tt: < tt: 1:> ,  �xf� t 25 "7 -c, � .:L 'Y ::t • * 1v A r� (})  *�im (})mU.itvt 9 Y.:I vc.;\ "7 -c iJ· G rr 
:hn t::.. . ;:. n t 7J<�;o:�1r: L 12 Y.:I tj:t 'sJ -etj:t il:� �-, o �1Jil.tt: iJ. "7 t::.. . 
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� 4 o 1;- ':J r n� L .1: 5 tta f1 - � 
Table 4. Summary of sounding rocket observations. 

o J;- ':J r is- � I s-2101Aul s-210JA21I s-210JA2
8
I s-210JA2

9
1 s-310JA-21 s-·3 10JA-3 . �_ I  I I I I 

m L J: 5 �: trJ (45° EMT) 

I 1977. 4 . 1 1 1 1977. 8 . lOi

l 

1 977. 3 . 27j 1977 . 7 . 12: 1 977. 2 . 101 1977 . 7 . 26 
1 Mi 7)- tYI Hti· 7]\. rJ 1 rr�? 7r rJI ov- :5r fjl: rr11 n ;fyl nv f)- rJ 

08 00 20 1 5  47 03 , 06 55 30 i 19 1 5  00 
I 

03 22 50 i 18  35 29 
�6 M ff iv. fl'J CHO 
% M _t -� fIJ (&) 
v - :f 1� '!fl:. 1f iv. � (]Jt) 
v - :f 1�I' 'Jl: J: � fig (13£) 
r'& iiJ a IS If[ (km) 
1'& jc �� Ht iiJ � ff.J Fl'!� (tp) 
7J< 5jZ. !IJ 3i �8 liJlE (km) 
� 1r� L .1: 5 r1 rm C;f;'.P) 
wg T. j5 iv. Cit) 
Iil'i fl/o] t� :m: ..§!. (kg) .!;Ii. 

ffl � �Yll. & (
°

C) 

* �t 1/fil. & (
°

C) 

� M fP!f � rim. (
°

C) 

�MJ ir!f±!hJ: , JffilrtD, Em� (m/s) 

246 
1 

1 35 I 264 ! 3 15  I 315 I 3 15  
I 80 I 82 1 80 I 82  ! 80 , 80 
I 253 127 249 , 320 ! 314 , 321 

73 . 7  77 76 I 78 1 77. 5 1 74 
105 . 1 1 19 .  5 106. 3 I 1 1 7 .  9 I 212. 0 ! 221 . 5 
1 55 167 1 5 1  165 I 227 ! 234 
1 35 . 8 121 . 2  104. 5 108 . 5

1 

241 . 0  I 3 1 3 . o 
304 329 312 326 440 456 
261 . 0 1 1 1 8 . 0 266. 5 347 . 8

1 
339. 3 324 . 7 

45. 4  45 . 6  45 . 7 46 . 0 . 9 1 . 2  84 . 5  
+22 +25 + 1 8  + 19 I +23 +21 
+26 +23 +20 +23 I + 15 + 16 
- 15 . 7 _ 7 . 9 - 1 1 . 9  - 14 I _ 1 . 5  - 16. 8 

NNW 0. 5 NE 1 . 3  SSE 3 . 5  NE 0. 4 ENE 7 . 5 - 0 . 2 
[l1J � Bi ' 'fj(BfJ I 'ft(lf�· fi!f.flt 

.NO, Q3,NEL INO, Oa,NEL

I
NO, Oa,NEL

I
MGF, AEF, IPWL , PFX, PWL, PWN 

ITEL, GAS TEL, GAS TEL , GAS IMS ,NEL-I IPWH, E SL, ESH, MGF, 

I
GA 

j
ESH, NEI, 

I
NEI, TEL , 

I 
jTEL, GA, MS 

I iC
I
X I 

PWL : 7° 7 ::Z ? Wj/Jlf\U'.lE?J� (VLFw) 
PWH : 7° 7 :::( ?WifJU!U'.iE� (HFw) 
PWN : j'fi,� 7° 7 :;( ?WifJtt 

CIX : 1JD3£&rr 
MS : J§ -e  :,, -1;r  

GA : i-lli�,(��tt 
NNP-NO : -WJl1�%Ui.�lr 
NNP-03 : ;t / :,, U{IJ'.lEf;:;, 
NEL : ,;;+�nJtU!IJ;i� 

PFX : ¥ 1 :,, T 1 :,, ,;,·· • 7 7 ·;; J .7- tt 
NEI : �-f-WNU!U'.lE:ri� 
TEL : 1t-f-rlm.JJtrflU'.lEi!:f 
ESL : *5'.[-f-ifl�JE�ii' (10keV0�) 
ESH : t'it-f-mU'.lE� (30keY�J:) 
MGF : ��mU'.lE�ii 

GAS : :;t[lffiJ -e :,, -lj-f1i1JH]t���\rj· 
AEF : j�'qt,;;'tlV�tt 
NEL-1 : ,;;+�i'J:ftk)) r-:) �'iJ!UJE?Jif 
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L iJ· L ,  itt*K- 5 1  � � � ,  ;E';ttilJ!U 0)�5}fr:to l U:ij]f�filJ!UO) ��. �7J< , 125.$�v' Hi 
vi'-=f;!tJ3 L knlt* :a:JDV0 0 ;:. t. n; --r:: � k. ;:. ,n G O)fmfJIJJ�* O)lf�:a:� 3 vcffi-r. 

� 4 K�� O) ffi�tm�� § �� 0 fm� P � � r O)� L 1 5 ��:a:ffi-t. 
:1-;.. fvi vc :to vt 0 Ji4-fifJ!U :a: rr 5 t.: 'd:> fiI1& 5 @ 0) 17'1�nkfiiJ; � 9 ,  ;:. O)M�:a:::& 5 vcffi 

-r. 

ffi 1 @I 

ffi 2 @] 

ffi 3 @] 

ffi 4 @I 

ffil9t'z 
ffi 1 @I 

� 5 173 � � fi � � 
Table 5. Summary of oversno w trips to Mizuho Station. 

l()E , 1977Jj') 
1±: : KD606 , 

I 

1 ]3 10B- 609 � i ffi �  2 J= P B KC20-26 
1 ]3 6 B-· 1!Jl. : KD609 

2 J3 2 B KC20-26 �# Jg 

KD607, 609 ( 3  ]328B-) KC20-26, 5 J3 5 B KC40-28 
�# � 

KD606, 609 4 ]3 16B- KC20-26 6 J3 3 B KC40-28 

( 8 ]3 12B-) KD606, 609 
9 ]3 18B SM50S 

�# Jg 
8 ]3 12B- KD606 

9 ]3 15 B SM50S 

(l0J324B-) SM50S, D31 ft:tlll liE� l 1J3 l5B KC20-26 

10]327B- SM50S 11]3 22B KD609 :& -1- � -

( 
1978$ 

) 
KD606, 609, 

1 ]3 8 B- SM50S, 
2 ]3 1 B KC20-25, KC40-28 

j ql.J 1� n KD606, SM (19t'z) 1 ]315B- 50S, D31, 2 ]3 9 B KC40-28. KC20-25, 26 

1±:10 � � ffi �  
� # :f!! fi 
f5µJ ff� � :a 

:f!Il. 4 ::fi 83 11[ � 

� � ffi �  
� # :EJ. fi 5 
:>'�tl � 

1=i 83 11[ Jt 

� # :f!! fi 
:>'�tl � 6 
;j\:f� � 
:& -1- � -

� # :EJ. fi 
:t& * *El1 -5 ft:ft] l liE� 
{ii: I-?* 3§jffi 

II 

10 
( 2 J3 1 B) ;t -r-

Jf. ff t � ±-tfr .. 0) Affel , 4to Jil-0) � J! c: M tA.fii!lU,�, Al O)�ii: ( 1 ]3 11 B,...., 18 B) .  tcsf.T<HJl:!:Jmirl�, t .::z f-�fc. J: 0Affell!fmiJ!tb � . 1 ]327B J: � Jf.f!J TO)l\'lf�U lm 
ftt . :u-ifi fc.17tiz�ffel 1 i't�1Jo. 

Al ,�A'�, A3 �mi, !ftoJil-fif3ti\', 
Affelxtt a: § � c: T 0 XJ), 4 J=:l 23 B Al 0)1Uli!{ij�;J\film� (7}( WUf7..�%, 2 J320BtJi c: :Jt;E'.) 
0) t.: cl) �'t[@ a: �J! L, Al O)f'if 
Yi a: fi 5 . 4 ]3 30BJf.fft�, 5 ]320B%, Al �Yi (26 B-
30 B) . KD607 ;!&Ji¥, Jf. fH "  
J.%T. 
iftoJil-@�, Affelxtt Al ,�_;!�, SM50 ::;- 7.. r , KD607 {� :£!! a:  § � c: -t- 0 .  8 ]3 21BiP G31B 
'i TJf.ffti*tE. KD607 {�:£!! tJ.. Gf. 9 J3 6 B Al O)jffi�� 
j/,i!{ij r=pll:: (� till � {!'.;) ,  �� 1i 
®i:fi. 
iftoJil-:00�, Affelxtt KD607 @I �X, Al )�(� a: §  � c: T 0 .  11]3 7 B- l 3BJf.fH7*tE. KD607 tr }v5 [ffl D31 7·';1.-, f' 
- -1f· - t m il¥ L, Jf. f fl "'- zl  T .  

ffil9t'z�/c. J: 0 Jf.fflfftl�, Al �mO):lf-ifi. Al �,! (17 B-26 B) , Jf.fH s I ml* (28 B - 2 J3 1 B ) . 18tiz�ffel 3 i't�1Jo. ;I&Ji¥]f[f�lt tJ.. 0 .  2 ]3 1 B� t 0 -C l8t'z� O)Jf. f ii c·O)tiJlrJ!U#it-7. 
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s .  �tHiriO)M;� 

��§flfr§BIJ O)&JlQ{'f�hi�1ltJJJfHt (lOO m2) O)Jtfill ( 1 }J 6 B -20 B )  '2:' Vi C6t> ,  fUif 

;m VJ 111��1*! {if. 0) !lvm /); 2iS 0 fc_ . 1 7 U( I� C 0) 5 I � ffitUf t JIJ!Um -e ' 2 }J 1 B /) :,  G �:l:[Q 0) t4t}'it vc 

>. 0 tc_ .  *1i' vcnJi!IRIJ v:::.3Z�l'2:' i h  < J: '5 tJ: �!Lc O)rp9fil:!vi it /J · 0 t-= .  

5. 1 . l . nt :tJ 1*Jf* 

&1::WJ:@;�)t'.,Jjj�� vc 45 kV A %�� H }t:IU: 65 kV A %�ti 2 %�jl;O) .::i:. Y :) :/ '2:'3Z� L ,  

-t:h-ti'L -=fvffiti c L fc_ . 2 }J 1 B J: I) 45 kV A 2 %t�'2:' rmmum , 65 kV A 1 %t�'2:'-�ffi 

1t� c L --C3l4i L k .  2 }J  15 B ,  45 kVA 2 %t�O)JE.J-l:Jl�{Jffi O) fc_ 6t> l %t=IHc -!;7J l) �x._ fc_ c  

t. ;s J\1\:l��rrtlliiJil:%� L fc_ . %�T?J0)1§-t�l���wliJ�'2:'1=h , 5 s f& vcm:rs  L tc_ .  t. :htJJi­

vM"Hc* � tJ:*i&vi tJ: il" 0 tc_ . tr1:l'fu O)m::tJ'Mf�:l::/J::t:fft* L --c � I) ,  p 1r 'Y r h'tJJ:vf�v:=. 

ai1i'im:'2:'fi· 0 fc_ (19 ?1z�vi 65 kVA O){i; l) vc l lO kVA %1UIJ%1lt1z\l;'2:' :IJllxA L ,  �:tJ�'lw 

vi tff lri L fc_) . 

5. 1 .2 . lJ[ Wu 

A,@1:IJllxA L k <b O) vi .::i:. ;v 7 3t' :/ 7
°

r '7 -y ;7 ( 3 r Y) ,  D 3 1 Q J--" - y - S,,' 3 �/v , KC 

40-28 %�J:l![, SM 50 S-501 %�J:-� 1 ii' c'21S Q .  SM 50 S vi{tt*O) KD 60 �vc� 

b Q *ffJ�J:]J[ c·, .-l O)� 1 % -e2iS Q .  2 @J O) J73�1Jtcrrv::::.ffi i,, , fc_/J: ,  *IBir-Gc·!Jz}�il: 21S 0 tc. 

n:!zfii-EI':J tJ: t 0) vi tJ: < ' ,x� J: C' t 13�7] c' 2iS 0 tc. . KC 40 �vi� 2 @] 173 �}jf,.:{TK-ffi \, \ tc./J: ' 

{ltflili Tc·O) iJ1:fj§{[, T, �%Ilfi-ili O)h. C :htJ: c''iJ;%� L fc_ . 

s. 1 . 3 .  PJlm@ 

iJill.jl,, tlill.1l.H;IJ:mt� t t 1J\ � tJ: i&�, w!)J�vi 2iS 0 tc.1Jq� vc Fi19!Mivi tJ: il· 0 tc. . 

5. 1 . 4. 7j( 1*J {if. 

�JtJ Hc 130 kl, 10 kl 1J(1:fi 0) ri�1,fi} '2:' fi· 1,, , ,  :l A /J:-. G 0) �1JOi 3 }J * vc r:p 11:. L ,  4 }J /J, G 

1 2  }J 8 B i  c· 10 kl !7 Y ;7 "'--��7k'2:' A:h --C ;©7,J( L tc. . *itl�F7JOi ,  wl)JJ!_:t� c ���iJl-! O)tJ� 

1J( / �  1 7
° 

O)�f.�/J:21S 0 tc. v11J, vijc. � tJ:$i&vi tr. /J:-. 0 k.  

5 . 1 .5. <14YcER[}�f* 

� 5, s ���vi�J�J O) .J;..ffi i,, , , � 7, 14 X�t*�viifF1=19'2:'3i C --cffi 1,, , t-= .  l O }J vc� n t  

0Rt,.� O)  7· '7 1 Y�:tPffi1J( r:/=l ;-J-; / 7
° 

O)i&�il: 2iS  0 tc. v'J: /J, vi Jl[f.lw/ilc·2iS 0 tc. . 
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�rna:Mti�vi §IJfX� c rsJ� --e. £:ttl!-OWvc 20 kl lit� 3<' './ !7 3, 25 kl t:0 
P - 3<' './ !7 2, 10 

kl 6, J!Hw G L£VC 50 kl �� 3<' './ !l 2, 10 kl t:0 
P - 2 (��{ffiil� )l:vt 0 t.::.co{�J§ -1::t 

f) ·-e� 0 .  £:J:tl!O) 10 k1 1 ��nrmJf L @v1--t«--c�rmffl -c-� 0 .  J!at G L£fJWh· G O)  

r@�RSvi 11 J:J 9 13 tJ�j@fj�fi ··:d.::. . 

tH4rmm��O)aRfO£:J:tl!vc:rovt 0�i1=1imjctk:{5t�� 6 vc , :J;.. fvi£:l:-tg�vc:ro vt 0 t O) �� 

� 6 llB f P £ ±ti! ,rt fl !ffi nJi -. ii: 
(1978. 1. 3 1  �ft. !ji{ft l) 

Table 6. Annual fuel consumption at Syo wa Station. 

m ti lli¥ rm 
:ilir. 3m lli¥ rrn l=I 

jf ') 1) / 

m 1� tT nE 
B 1=i ;tr rrn 

mt�.:i:. / � / rm 

m t� ,:r -z - rm 

1"P lb rm 

1- JL, :i / rrn 

7,, v - * frn 
7'' 1) - ;z (kg) 

� 
� 

s. 3. iffi. ffi 

� � 
rllt ?fB 

28 , 800 40 ,000 68 , 800 68 ,400 
138 ,465 220 ,000 358 ,465 1 72 ,485 
22 , 900 10 ,000 32 ,900 21 , 800 
1 8 ,000 0 1 8 ,000 8 ,660 
24 , 1 15 60 ,000 84 , 1 15  56 ,526 
10 ,010 2 ,400 12 ,410 2 , 041 

90 200 290 290 
510 0 510 388 
800 0 800 150 
90 120 210 46 
40 56 96 43 

715 400 1 , 1 15 505 
0 270 270 104 

400 
1 85 , 980 
1 1 , 100 
9 , 340 

27 ,589 
10 , 369 

0 
122 
650 
164 
53 

610 
166 

aRfO£:J:tl!O)Ji{t�U%·{5t�� 8 vc�--t. j;lffl]m-c-, xt 13 7-fs: FAX Ji{t� �� 1 @He , 

M :J;.. f vi Ji ft� 1 13 3 @I c ,  §IJ�vcJt«--c�:vo� viiJ· -:i tc..  13 * c O)Ji{tvt 4 J:J 2:: s J:J iJ� 

��%-c-� -:i t.::.tJ� . §IJ�vc.lt« 0 2:: �!11'.i'.EfJvCNtff-c-� -:i t.::. .  

d/-f vi c O)j�U�vi , Ji{ttk:JJjO)�lbvi� L iJ. 0 t.::.il�. Ntffvc1Jif*-c- � t.::..  �wc:1Ui�t� 

13 �vt.Jfi:::k 2 13 -c-� -:i t.::. .  d;i-f vi"'-O)tf?<fi� c O)Jimvt ,  � 2 @I 0);¥}(1f?<fi c 4 -- 6 J:J)  vc 

��m•-c-� -:i t.::.iJ� . � 13 jfJi1it1*-c- � t.::.. w:)J(J::vc l±\t.::. �1E� c O)�rivt , HF, VHF 

Jimvc J: -:i t.::. .  
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9 7  llB���n�MffifflRt C$& 0 

Table 7. Annual Juel co nsumption at Mizuho Statio n and residuals. 

J-;. f l:t�:l'{g ( 1978. 1 . 25 :JJltE) 

tiTI. � 1 1;x�� 1 8zx:t�� 1/� I: :I: � 
- �-

�yj f� %� ?rn 21 ,000 24 ,000 21 , 625 23 , 375 s ,ooo,:, 
]'[� t� n ?lf'l 6 ,200 1 ,400 600 7 , 000 465 

B ::G n ?�1 400 0 0 400 130 

jf ') ') / 600 2 , 200 600 2 , 200 4 , 100 

tfi)f:i tillZ x / s; / ?m 340 300 340 300 20 

�Hfilx / s; / Mi 240 0 0 240 0 

� 1;:JZ 7/?Z 400 0 106 294 38 

f ') - .::z (kg) 9 . 2  0 4 . 6 4 . 6 0 
_ ,)fl Jill Iµf ?m 1 ,000 i=o 

a s 1JB%�1 �±-ID0)1Ht:tk1x C1977iJ= 2 J§ ,....,  1978$ 1 J§ )  
Table 8. Annual statistics of telecommunicatio ns at Syo wa Station. 

ml :g 

�fi r 
KDD 

MAWSON 

J-;.f!:t�±ili 
Jt[RJ FAX 

5. 4l. � � 

I ;I( M!illil � I ;,t1;s11,i fll] i 3"1/i:f /Jl1 1 � s:,  
I 

fi'ITT (JJ'-) @! 'fl. 

300 26 , 906 1 8  
120 9 , 330 29 

2 , 1 83 14 , 224 94 
1 , 129 27 ,049 275 

781 37 , 577 47 

------�-

1Jm � 

1 s 1 rm 
��. PIX, FAX 

� � 1i· 
��� • '.5<\ �f;3· 
:::. .:i - .::Z -xlilil 

!:8. :ii }l=l. � � ffe!. i7 � 1 )=J iJ; G 8 )=J i --e df. f I'S: v=. tH:t L , ,:_ 0) Ji=!J RB fl]� :tili 0) !:8. :ii It !:8. � 1iJf §t �� 

ffi! i7;�fH% L t� .  1���m1 0) t� ob .  w J=J tf{2js:f�l=i7; 2b 1? '  7 J=j C 12 )=J K  .. {2js: jJ fn1J;E ?t 1:J' "J t� . 

£i�� O) j;:1}G0'vt)ttffE--C'2b ") k .  Illff:Fifff c 1 vu O)j1�ffEtJJHt'1tt1���J@ L t� t 0) v t  tJ: iJ; 

RBfPiHm t df. f vt 0) !:8.:/i,t;Jtt.��E&�,m 0)�:1£, 1:lR� O) f'J=:*�fi ") k . df. f vt --C'vt l2sJ-*lli 

� �ffil iJ;vt c ob --C �� L k O) --C' , !2f:!i�J!/fi7;3'E� L k .  s J=J *d;<. f vt O) mffiit�ffi! vt �:fP 

�:tiliK� ") k O) �, ���Jm c O) ����� W K L ,  $ � K� � --c ���M �� � k. 

5. 5. � 1im 
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00 1*1 0)  � � O){iffi;j:tiJ;�i,,  , f_: csb ,  �7* t.i: t O) �� � ,  7 � -er :/  r 1v -C' '3:A L t-.: . 1 .b C J  

O)jt3:* (�flt · ��) r::. 1tu*9iJ; 'ih 0 -:n, 4- �  � 0) 1t3:vi�� · �fltifi!in;:ltfltm-t 0 {lj lPJ 

K 'ih � ,  �-�O) �csb� �K J: 0 �- 0)�T t � G hk.  �-1t��1t•• cm 9 9£ffl� 

l*J) r::. AhkiJ;,  W'.AJtJ3vc*l*Jw!�iJ;J::� L ,  Jf��vcff%'j&�9£:WiJ;� G ht-:.  ��1t� 

VC vi��vc FP,�iJ; t.r iJ• 0 k .  

*ir1tvi�* O){JUvc)IW{ C --c � � ,  m JI  O):itU:Z.±Hi B vc vi���. ,l- O) @gfHr.vc�b--1±-t-.: 

49:�IJ1tt.i: c'--c:-�1l:iJ;v:Jvt G ht-: . :otrr�m O) jt3:vc vt ,,� :/����W&bt.i: c:- t &:t!f!. --c:- f'F 0 

k. ::. h G viA��rrib B �vc f;t C --C v � s,,  3 :/%:i:\ -C'J=§!': L �rt1J--c:-'ih 0 k . 

5. 7. � 5! - � 

�*' 1¥'J1i7C� ( 6 JI 22 B --- 7 JI 29 B ) ,  Jf��t:g: (tt 70 kg) , 7 -er 1-- :i 7 ��,,it.i: c'' 
ii):* c ViHi�** -C' 'ih 0 t-: . 2 JI 1 B iJ. G 1 4-ilclt *1ffifl "7t � P '7 � 1 A A, ,, iJ;�ptc--c:-flJrr 

� ht-: . f&Jfilm 0) JJi(f�vi 4 Ji-C' 'ih 0 t-:iJ;, s JI 1 s vc� 0 k p r � H li!lU vc '*]-t 0 t O) vi 

OO l*J -c-* � < 1& � J:: vf G hk. 

6 . 7J- f 01 £ ±-fu 

d}.fvt&tfil c�� itivt ffli!lU�it� c Ufviti--c i,, , f-.:) vi 1977 4- l  JI 27 s ,  17 ?x�tJ. i?:> fi 

� c ffl?'JlU0)-$ � 5 ! � *1* �\ A,?xO)ffl?'JlU� § ��:fJo L ,  ';t� 4 i5 iJ;rrirtE L ,  19784- 2 Jl  l 

B vc 19 ?x�� 5 l  � *�Jil,, , t-: . ::. tt vc{f 5 ffli!lU� El ,  A� O)�IJJ�vi� 3 (ffli!lU*55!0 , � 5 

(rriftEA��) K� L --C 'ih o .  LlTKd}.f � K � vt o ffl� c �'g O)·����-t o .  

6. 1. • �Jllj 

� 3 vc�-_t .::' c < ,  ��Ji4mW, �1.k,  :!:tgJ::3<t�fflillUiJ;Ji4-�Mfi � hk.  ��vc)IW{� -c­

'ih 0 kiJ;,  9Bffl•�ijfffl3<t / 1 A' vc J: o �lli t -c-t-.: . 

6. 2. !�g" · �5!-� 

filt'.'g O) i:p,C,, --c:- 'ih o 9Bi:b9Bffl.vi 17 ?x�vc 5 [ � wc �  12 kVA �J=§ i,, , ,  16 kVA �3'-vm c 

L k. 9Bffl-� O) �m, �M*�O) ��� ��fi 0 k . d}.f� ��J=§ i" 0 $�� �-i" 0 

T!E"C:''ih 0 kiJ; ,  KD 60 � O);!tt� O) t-: csb ,  ��-�. § n:(i:iJg[§$�t.i: L O)ijtj?j c t.i: 0 k. 

7- / - -'E- � 1:::' 1v vi£tfil}WJJZ2 0)1J\{'f��}c�bht-: . 
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