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Abstract: Radio telecommunication characteristics between Syowa Station 
and Mizuho Station were studied by using VHF radio wave scattered by iono
spheric £-layer irregularity accompanied with aurora. VHF radio wave was prop
agated in a path greatly different from the great circle course according to the 
irregularity structure. Total reception time rate was about 5% and VHF radio 
scatter had good correlation with radar aurora and geomagnetic irregularity at 
Syowa Station. 

Geomagnetic irregularity effect on VHF radio scatter was compared with that 
on HF telecommunication which is easily affected by ionospheric conditions. 
Complemental relations between HF and VHF telecommunications were dis
cussed. 
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* ��wf1Eelfffl:ilitffil. Radio Division, Radio Research Laboratories, 2-1, Nukuikita-machi 4-chome, 
Koganei-shi, Tokyo 184. 
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Fig. 1. Contours of aspect angles a from Syowa Station and Mizuho Station at altitude 
of 1 JO km. The hatched areas represent VHF radio wave scattering region. 
Radio wave is propagated following the arrows. 
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G a;1f:ro�:rt!!.�llf �tfi-t J: :5 v=. Lt-:. 1- '7 :,, / -,,� -0);12Sfa1t1n1 sow ---ei:!) 6 n:f:1B:fo£tU! --c· 

0) 7 '/ -r -J- • r '7 '/ / -,,� -F!3J 0) ,;r - 7·· 1vtj*n:jc � <, �J��M�h a 5 W '.@/ft c J! ffi 

G n 6. �m{JUJ --c-a 1- 7 '/ / -,,� -0) � 1 JJ � ';/ 3' 1ltEE�A:. '/ v ::z -3?'' -v=-��t�cii Lt-:. 

* - i:i =; v - :f- c Jt� L t-:@J¥i�H7&'* 1 v=-�--t. * - i:i 7 v -f----erm11rn � tL 6 '.§l:18'� 

,AjJ{a-ij-0)1&::;k:fi]Ht.*�-70 dBm c·i:!) 6 n:, .::. ;h,iJ, G ;12S1atfi:;1J, 7 '/ -r -J- fUf��v=- J: 6 v -

3?" - c �=&LJmmO)@Jif'JRO)fU�, tJl�O)� 44 dB �� L5 r < c, .7;,,. f v:t £ ti!! --c- (t. :rrL:fc --c- i10 

-114dBm O)'.§tf§�A1Jn:i:!)� cft5E�;h�. 

��f.!i&! : 1980'if 3 J3 2913 71, G 6 J3 2113-! --c·iffi@iffih� --c-, 10 J3 9 13 71, �) 12J3 2113 � --c·7J(f 

������fi�k. ��KJ:66•/��W�fflK�7'/T-J-��K����P-�O)� 

,,� -�"Jvt°f-:b:, .::. O)f-:�K-�jl,,ufiffiil:� L, 7·· Y f- n=. J: � --Cf:IB%Uii�Jlg0) 7 '/ T -rb: L 

vf L,f�tj L, .XtJ!U c tJ:.. � t-:. 21?X�b;�� Lt-:19804-�t.::k!%tisibffi::klJHz:.st-=. fJ, flll:f0£ 

:rt!!.J:.�v=-* - i:i 7 n:��mn, * - i:i 7 v - 3?" -v=- i 1J m� * - p =; i fi[� < wi mu � n t-=. 

(IGARASHI and NoZAKI, 1982). 
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�2 ��-(�) t��-(�) O)�-O)�P,9�t�m�4A7''r�� 
-1v Cf). � 4 A 7' 'r � � -1l--ti.4a�*-* I) jg-,. 

Fig. 2. Block diagrams of transmitting (top ) and receiving (middle) equipments 
and transmitting time schedule (bottom). The time schedule was repeated 
every hour. 

� 1 VHF iitiBlM:%L5mfB t ;t- o 5' t.,- f-O)@*!filtH 
Table I. VHF radio wave scatter and aurora radar budgets. 

ITX output! TX cable ITX antenna I Propagation IRX antenna I RX cable !Maximum RX power loss gain distance gain loss J input level 
I 45W I -8.4dB I 11. 35 dB I 

I 

I 15kW I -1.0dB I I2.25dB I 
l-25.2dB1 -7.4dB I -0.9dB I 

1500km I 
600km I 

-8.0dB I 

11. 35dB I -4.2dB I -I14dBm (estimated) 
12.35dB 1-0.SdB I -70dBm 

-1.0dB I I -44dB . -3.4dB (sum of left) 
� 3 tC !JB5f0£ttf!-C ff:J ::;t - P 7 v - � .. -, ttf!.7itl� H n\t ft c Im IF.f iU tc fl\,' t.:.. ;I-;.. f rf £ ttf! -r:· 

ff:J VHF 1lt�ftt!Lff:J�Faic�ff:J{71J��-t-. 1 !F.¥:o� G 6 IF.¥500-'i -r:·tt!LJiFaff:J�Fa11tW-5!iitltc 

Jtslli ff:J � -1 A '7-. 'r ;_; ::i. - JI., tC{ij:--:> t.:..�M ff:J .,.� � - :,,, ;o; §C� � h "C \,, G. 3 ffi¥40fj- c 6 IF.¥ 10ft 
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Fig. 3. Example of VHF radio scatter received at Mizuho Station (upper trace), aurora 

radar echo intensity observed at Syowa Station (middle trace) and geomagnetic 
H-component at Syowa Station (lower trace). Enhanced radar echo means that 
there exists radio aurora above Mizuho Station (cf. Fig. I). 
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vc.ttl?.�� H nitn"n:f&,�v-=-rMZ1r--t 6 c c t t;::�ml[�59iJJtn:59i < tJ:. 6. * - i:z 7 v - 1f -v:t 

�irrfcL-C�¥1it�¥6ML-C\,,60)c', *- i:z 5�tL0)59iJ.!th:-t"0)-!-!8cJJ�h,6. �Fafflt""'-0) 

-l&*A.11 v""'1i-v:t -110 dBm c'cfS IJ, @UJi�!tiJ-. �* 1 c·:ft5£ LtdwHc.vtvf� L\,,. IJB:¥0 

�ttl?.::t - P 7 v - 3;t -0) PPI (Plane Position Indication) *7J'c·a, � 1 O)f{!LiJ�iJ. � 0) 

= ::i - n:8cJJ � h -cu IJ, 4-@0)��-c-d,<-f vi£ttl?.c·�Fa � ht-=�¥Bt�:tT5E L t-:�tLiJ�� 

frfEE L -C \,, 6 c 1it� � ht-:. 

r,effi Lt-: 1-- 7 :,,- :/ - ,,.:: -0) ;i.. -r 11., +-@JJI:!ti:itfr L -C Ji�AJ'fj§ c t.t 6 vc.�:t. -100 dBm �l!t 

0)'.3tf8ffltA1Jn:{'.:,�-C'cfS IJ, �itlt§Fa1q:ivc.� fH:£:ttl?.c' 600 Hz oc�1f�� � c 6.: c v:t-e 

� f.tiJ· "') t-:.. 'i tfiiJOCiJ·8°2JJHlJ::t·A����-c!JB�o£ttl?.�Jlf-1..,t.:iJ:, 1ff'Evc. .l 6Jimv:t-c· 

't5 tJ:.tJ" "') k. 1�JtJ3faic,83@J O)�Fa8t.�n:� t::i h, �Fa�Fa"l$�:t:mn�tti\i¥BtO)W3Fs"lc' 3. 9%, 7Jc 

.:,:P:{ffii�O);l(:)3Fa9c' 5. 7% c'cfS � t::.. :r. - t:2 7 v- !I' - c lqj�,l!tvc.�{tlli1J� J::vf h�f. '.3t-FB"� 

Fa9$. t ::t - P '7 v - 37'' -� (�@: mi� O)W3Fs"lc'l6. 0%) vc. ts: 6 c }�,bh, Q. 
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t.r.�. 1J(-3¥��0)Miaii:pv:tm7i-11=�c'lm t::�iBl��m-r- -0 O)c', s �ti� G 1s� <aB�£� 

�iaj) "i c'O)jajzm� .rl:2ibt.:. VHF 'rl7Elftt5LO)Je1:_t,i.1�JajK .. � <, '.:fm�iaj�Hi.J!ti� vt J:: 

* � fJ::�M!iJ;lli-C l.,' Q. 

�*fj\b;rt,-Cl.'o*- P 7 v-3f-fjjJUc'vi., tix!LO)Jfl1:_Lt��� H ijlt5J-O)�{tcEH, 

ffi���-?-cl.,o C�·�5c. 1973) n;, 4-@J�ftSt£�c''.:ffBL.t-:: VHFf{!L'rliBZm%ch 

;;t-- P 7 v-3t-, �m� C .i: 5 !L c O)jajtc ch� l,;t:§'*1iJ;J! GtLt.:. ;;t-- P 7 v- �· -c.lt 

�LkJfl1:.0)8���tt�� 4K�i"". *-P7v-,-��f�£�J::�O)··�E� 

�J!-Cl,o/J:, � 1 vcso J: :He v-3t-O)�!Lffl�c VHF ffl:rElfx:!L:iimO)fx:!Lffl�vtvf 

�!Im C��J:�c� iJ, 8�ft�ttO)ffiWa9�vttJ:l'. � 4a --r-18�/J� 1:>24�i --r-OJFa9vtfic!L:ii 

{§°0)9e1:_*l1;TiJ;-? -c "'Q IJ\ filu� C ch vl: C ,Z, c·im CB �{tO)M�� L -c \,, Q. �{* C L. -c 

fx:tL:iimO)iu1;11;fJ£ \, ,O)f;t, zmmnn; v -!l' -r::.1:1::�1J£" ,k2Jb --r·s o. 

��Miaji:pO)JlB�£�c-O):f:tl!m� K m�0)9e��c. K m�vc�ti""o VHF ffl:iBtf{�O) 

9e1:_0J5)'-:ffj�� 5a tc.�i"". K ffi�;:::: c OJf* �· 7 7 O)J::O)�fmH:t, ,tO) K ffi�O)ffi¥vc VHF 

m111trx:!Ln;Je1:.--t o1it*�� L-c\,,o. �m�O) c .i: , tL1J;*�"'v1 cffl:111t�tLn;9e1:. L.� 

'j'"-\,,.::. J::f:tMGti�c'So. � 5b vc.;;t--P 7 v-�·-.:c.::1-0J9€1:.c:tt!!m�Km�0)9B�� 

0)5J-:fJ=i��i"". v -�· -.:c. ::1 -vi.{J£\,, K t��O)ffi¥vc. ch�< 9£� L. -cl., o iJ;, .::. tLv'l v - f 

-O)@J*!fU�iJ:x � <, ��" ,f{\:1iL.:c. ::1 -··c ch �lli c· � o t.:ob c'ib o. 

JJB��ft!!··ev:t� s � f vi�:tt!! c 14ffi¥305J-c20�455t (LT) vcm�vc. J: oJE����fi-? -c 

:to I)' �@I�m"�O) s /. - � -O)�'j""{filiJ��Ift C L-Cgc� � ;rt,-C \,, Q. mw�� C O)jajvC;E 

:i:1¥JtJ::�1*v'l "'Jvt G tL -c ", tJ:" ,iJ:, filu�:tt!!ia9 O)'ft•!i O)ttJi���-r-t�fflvc. tJ:: o. s filto:� v, 

vi c��n:� <, ••J11.J;Hffen�t.£ffi¥vc.v:t. Sffilv:t. 4, so \,,ft s ��-;-tJ;, c .i: :"J !L cc ch vc. 

S M!v:triJ: 1?, fi!ff�:tt!!isj-c·'i-? t.::. < ��O) c ;h,t.c"'��tt�c·a S {wH'l O c gc � � ;h, ¢. 

S5:.2 �Jffllli��ffi¥c�x.o C, VHF 'rl�fx:tL:®m��Mi1=1ji:pO)fil�JffllliO) 16% n:MI�� 

'.:f vt-C "' Q. 

-�vci:p, fJ£r!I!!t-c-O)fil�:®m O)MI�v:t:tt!!�'AJit�c.# :"J m•� C .i: :"J !Lvc J: o ch 0) iJ;j(fffi 

%c·, :tt!!��,ii!.9€�1&�ffi¥isic,�WiJ;m,;ri,, MUF (w:��J=lli=iJ�!§JWJ��) /J�{J£T L, JimAJ 

�tJ:mi��m�tJ��ob 1:>:h-0. sin C�jafflMJI c .i: ? tu t:t:rmm��.tJ7f.OJrnt�--r-�.::. o 

jmfa��c'.:5o/J;, *"*wEffi¥Faiv:t.�+5tcm\,,. B*-IJB��:tt!!@UIO) J:? t.ci:pfijJ$I!it c ti� 

� 'i t.::.iJ;-? -C :ii o @]�vc. ":) \. ,-c ch, :tt!!m� C .i: ? !L O)�Wv:t!fuffivc.ta.::. o OUBfm, 1972). 

fl8fo£�-�fvf£:tmm�@*lOJ s {file, -tO) s Mfn:1±1t,.:�O)JJB%Q£:tt!!c'O) Kflj� 0) 9£ 

�ffit!it� 7
° 

t=r 'Y 1- Lt.::. ch O)�� 6 vc.�-;-. �O)�-=f J::O)fjO)mjfj'fiJ�¥61:.ffil.!t � �-j-. K�5 
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