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It is reported that ionospheric perturbations are excited by extreme weather conditions such as tornadoes and typhoons (e
Baker et al., 1969, Okuzawa et al., 1986). However, the features and propagation characteristics of atmospheric waves is st
unclear. We have examined atmospheric waves caused by typhoons, using HF doppler (HFD), which is maintained by Th
University of Electro-Communications, and microbarometer located at Mineyama-cho, Kyoto prefecture. In this study, HFD
receiver data for 5006 kHz observed at Sugadaira is used. Because of unstable ionosphere in night time, we examined HFD d:
from 7:00 to 18:00. Details of typhoons, such as path, atmospheric pressure, and wind speed, are provided by Digital Typhoor
managed by National Institute of Informatics. Here, we introduce the characteristics of Typhoon No.26 in 2013. This typhoon
passed Japan in October 15 - 17 in 2013. It was closest to the Sugadaira observation point on October 16. From dynam
spectrum of HFD data, it is found that perturbations of spectral intensity at the frequency under 5 mHz were observed in thes
3 days regardless of the distance between Sugadaira and Typhoon No.26. However, spectral intensities of perturbations at t
frequencies of 1 mHz and 2 mHz were enhanced after the passage of Typhoon No.26. On the other hand, spectral intensity
perturbations at the frequency from 5 mHz up to 40 mHz were enhanced when Typhoon No.26 got closed to Japan. Spectr
intensity on barometric perturbation is also strong at the frequency from 5 mHz up to 50 mHz. Here we examined temporal
variations of spectral intensities at 1 mHz, 4 mHz, and 30 mHz, comparing them with the distance between Sugadaira observatic
point and the center of Typhoon No0.26, and with wind velocity at Chichibu, which is the nearest observatory to the reflection
point, Sendai, Mito, and Tsukuba. Data of wind velocity was provided by AMeDAS, maintained by Japan Meteorological
Agency. As a result, when Typhoon No0.26 was approaching Japan, the spectral intensity of the perturbations at 30 mHz wa
clearly enhanced, but not at 4mHz. Therefore, it is clear that typhoons seem to affect spectral intensity at frequency higher tha
5mHz. The spectral intensity of perturbations at 1 mHz was enhanced in 5 hours after the closest approach of Typhoon No.2¢
The spectral intensity reached its maximum when the wind velocity became the strongest at Sendai and Tsukuba, but the wir
velocity at Chichibu did not reach its peak. Because the wind associated with Typhoon is not always strongest in the center o
Typhoons, the ionospheric perturbations are observed around Typhoons.
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EAEDH AL E DML WRRSEMFICHEO RN RE L, CNDEEEEILZS ST EMsNTVS (e.g.
Baker et al., 1969, Okuzawa et al., 1986) Z DRI RKKUEE DEMFFIEIE I E N TWhEwn. RfFZE TR, SR
WS 2 KRKUNBI O 2175 T2, BAOBERENEMNT % HF Ry 75— (HFD), M&ERIOT—2Z VT, KR
BT =R EZAF 2y T AXRY MIVOfRKT, AT NIViREORZL Ot 21T 72, SV HFD 57— %1%, &
OB THS E Nz 5006 kKHzDRZET— 2 Th 5. WKL T — 2, FEERFIELITICRES N TS EDZHN
Tz. 7535 HFD 7 — X Offki 247 5 Wi Hid 7:000 5 18:00F T& L. THUZHED S HOH F TORFFFICMT Tl
TBHLE OZFNIEFICKE L, BMIEY TRV TH 5. BRDT—RICDWTIE, ERTEREVIZATIEE T %
FYUZVERIOEIE U, R LT, BE 20134 26 SDOMEEERRS.  OHEIE 2013/10/150 5 10/171Ch
FTHARIC EREL, 10/16 8:00 (IST)CE FEEMSICREL L. BUISENIZHFD 7—2DX A+ v 7 AXT MLT
&, BEUEEKRHC 5~40 mHzOFEICBWTAXRY MUEED FANE SN, —75, 5 mHzEU ORI TldHE A
FELTOERVEEEEWARY MURER R LTSS, K 12 mHZICBW T, GROREL 5K 5 RRFE%Ic,
ARY MUVIBED FEMNALNE Z ENbho Tz, BERVNICBW TS EEREC Ky 75— 7 b OIRIER 0.2 HzD
ZEINHE BN, MERHEHT—XICDO0nTh, BAFIv I AXRT VT 5~50 MHZ TAXRY MUgED FEMRRES
N, HFD D& L FEFEOEERL TS T Ebhol. TDX ST 5~40 mHzOFHIC BN TAXRY RVRED |
AR bNEC L, BREEBEOHEREROEESEHRE AT MVgED FANRR SN D, 1 mHz 4 mHz, 30
MHZ IC DWW T ARY MVRE DR L DN 2175 Tz, [AFFC, B8 &Sm0 & OFEE, S PR e Z0
A BT 2 MEZ NZENORFEZ L E L, BEEZMNT Uiz, JBUEIC DOV TIE, SRTOMET % AMeDAS 7— X 7%
AL, B, BRIV, ZOEIOBRIMS & UTihad, &EH, D, iz



Hwiz, ZORER, AXT FVREDORHZLICHNT, 30 mHz TIEBEGEEIFIC BT 5 AT RUSED FFNES
NBHOICHL, 4mHz TRZNZEHEE TRV Ebhote. ol bl, FkDOXAF Iy 7 ARYT FLOET%Z
WEZZ L, AR TOARY MVER, GRICHEDI L XBHENL VB G2 LEZENS. 1mHZT
&, BEADVE RIS ERELD 55 5 RERRGEZIC, HFDICHBWTANRY MVRED FENR SN, JEEICDWT
&, AT MUREDOE—7 EBRBINA TOREE — 7 D —H LA N—AT, i, DX TOREE—7 B —KL
fe. TOTENS, BEICXZHEIE EOBHELINCE RATOSARENEDNH 2 T DD S.
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