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Magnetosphere-lonosphere coupling events and Atmospheric electricity at Syowa statior

Antarctica
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Changes in atmospheric electricity over about eighty years
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Snow electrification observed at Memanbetsu
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Spatio-temporal characteristics of subionospheric perturbations associated with annulz
solar eclipse
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BRUEERATIE, BENNDPSEEE NS VLFILF {EZ, EESMOZER TRIE L N EEESLOBINZ175
VLF/LF FAEER B R Y h U= Z @8I LT a. MEEEREILOREEND 1 DICEERARNH 5. TR T
(&, HEICHE S IRIEZE DRI RADIKFES, LWPCHEZHWIZETY V7 WMTbNTW5H, BIlICHWSNT
VB IEER-AZ R S ADEMN N E <, BEEELORMIEHEDM O TWaEW. T TAMZE T, BRBAIWEIHETH S
HIEA VLF HEREBI R Y b T — 7 2 AT 20124FIC 34 L7e R BRH BICHE S IRIE T — Z Offffr 217 > 7o, ICEUE
figtit (FDTD %) 72 RV CREEEEELICHE S VLF OfRIEZZ(LOREHEE « RFBHEAEEZ RERNIC ffAT U CImIB 2 i & 2170,
FelfE & DL T o 72, T ORER, BIE N7z VLF IRIBORFHZLE, BUOEfHTER & IR W —8 R s 1.

F—U— R BEREHE, EEEETL, VLF #E), FDTD %
Keywords: Annular solar eclipse, lonospheric perturbations, VLF radio waves, FDTD method
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Electrical characteristics of the lightning discharges generating long-recovery VLF events
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DA AUEIE KRR H I LA R
!Graduate School of Informatics and Communication Eng., The University of Electro-Communications

WA, VLFILF ArARHERR I 2 O TosR 1 ortth B AR IC F 5 AR EEE L R ORAE DG I Thb N TV 5, it
WL, Early/Fastt N2 b & LTHISN S, EENE MEEREO®KR. VLF/LF SRR OZE(E 5 ICRIE, O
DEHEEHZ (L 25 [ ER T 9, —RIIC, Early £ N2 MEHY 10081212 U 7RIS AAHOEA T DEICRIE S %
M, IR 200000 5 20701 & M SEMOEERRZ69 %1 > 7)) J18) —A Y SRR ENTD, RIEZ DR
MOREMIE NN TH 2, AWFETIE, FEK VLF/ILF fHAEEEZER Y FT—2I1Ic&b, a2 J U ANy —A4 XV |
P E BB RN 2 % E— 7 SRR CEN ELF HIEBIID 5 E NS EHEME— AV MSEHL, —
iRz Early A X2 h 25| R C I8 L Oz, T OFREMMOMINCE 59 %,
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Keywords: long-recovery event, ionospheric perturbations, charge moment, early/fast event, lightning discharge
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Signature of subionospheric LF wave perturbations associated by Hokuriku winter light-
ning observed at the Zao station

PR T by R R L Ve R L S e
MORINAGA, Yosuké* ; TSUCHIYA, Fuminort ; OBARA, Takahird ; MISAWA, Hiroaki*

VHOERY: WET I XA R&Wget > 2 —
!Planetary Plasma and Atmospheric Research Center,Tohoku University

Intense electromagnetic pulses (EMP) radiated from lightning discharge could cause heating and ionization and alter the cor
ductivity in the ionospheric D-region. Quasi-electrostatic fields (QE Fields) which are generated due to the removal of electric
charge could also affect it. The purpose of this study is to reveal influence of the lightning on the lower ionosphere and its
dependence on properties of lighting discharges. The VLF/LF sighature of subionospheric perturbations associated with winte
lightning in the Sea of Japan (around Hokuriku) has been observed during December 16-31, 2009. LF (60kHz) radio observatio
was made at Zao (Miyagi) for Haganeyama JJY transmitter (border between Saga and Fukuoka) whose great circle path (GClI
passes over the coast area of Hokuriku. The amplitude and phase of the JJY signal are recorded every 0.1 seconds. In additior
the subionospheric LF observation, lightning locations are determined by a lightning location network (WWLLN). The number
of total lightning event identified in the area of 35-37 degrees N and 134-137 degrees E is 1002. Based on the LF observatior
subionospheric perturbations which occur immediately after the causative lightning (early event) were detected. The number c
the total detection of the early event in the selected area is 72. Early events identified will be compared with peak current an
charge moment of the causative lighting which are derived from LF and ELF waveform observations, respectively, to investigate
the relation between early event properties and magnitude of EMP and QE fields.

Keywords: lightning, subionospheric perturbations, electromagnetic pulses, quasi-electrostatic fields
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Generating position identification of high-energy radiation associated with the summer
thundercloud

FER] 38 T gk KRR L MRS B A 2
SHOJI, Tomomi* ; SAITO, Shogeh ; KAMOGAWA, Masashi ; TORII, Tatsud

VIRGUEZ AR, 2 HARE T IWrFeha s Emss
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DLih & B @RI & TV F— O BGHRDME E NS FHIDV L OREINT VS, ZOHEFID S Bith T8l
HENBEDIEFTTH oM, THUTEENOEEIC X B ELO DM EENLFIIEN T EAREETH O, 1Lz
i CEmEOBWISITIREZTLENE NS, COT b, FELBEGHIOBIRICIZEENOBEMESBEZRLT
WA EMWRBEINS, BTN TV ETRIVF—DOMEHIRE 1, HRGERO B IRBEGHRCEE LRV 3MeV L ED
TV F—=EEDMEHRO T & T, 10MeVBOIZXI)VF—%2 L DMGHRL IS N TV S, TOE T 3IVF—DaHR
. TR B ARBERER D KRG D7+ L 125 U - REF DB K B hm#E, HIBEHMEHROFED R IR NHRRMICC
DEHSENHEA TN T E T, I ETEIZRIVF—DORSEENEIEN 2D TR EVINEEZLSNTWVS, T T, HL
WEEEFD @ T RV — SRR ED A = X L2 T % 728, 20084 Eh 5 HRICE LINTHTOEMZTT> TV
%o ARFERIZ 2013FEEDIERMETH 5,

T — R, ROV, w
Keywords: thundercloud, high-energy radiation, Mt. Fuji
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Development of broadband lightning monitoring system and its application

B H & Wu Ting? 5 R FIkE 2 R a1
YOSHIDA, Satord* ; WU, Ting? ; USHIO, Tomog ; KENICHI, Kusunoki

LSBT, 2 RBRORZE R AR TATER

IMeteorological Research Institut&Graduate school of Engineering, Osaka University

We have been designing and developing Broadband Observation network for Lightning and Thunderstorm (BOLT) in Kinki
area to study lightning discharges and thunderstorms. The BOLT consists of 11 sensors which detect LF radiation form lightning
discharge and locate emission sources in 3D. We have been developing both hard ware and algorithm to locate lightning so th
the BOLT produces detail progression of lightning discharges, including stepped leader and negative recoil leader in negativ
charge region. In this presentation, we show clear 3D BOLT images of lightning discharges and compare the results with VHF
source locations.

F—U— R ERE MILEE= 2V VT, VE— by T
Keywords: lightning discharge, thundercloud monitoring, remote sensing
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Simultaneous observations of VHF waves and optical emissions for lightning from the
International Space Station

St e U R R 2 AR I L O el 3 il B4 SRR E 4
KIKUCHI, Hiroshi'* ; MORIMOTO, Takesh? USHIO, Tomod ; SATO, Mitsuterd ; YAMAZAKI, Atsushi* ; SUZUKI,
Makotc*
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1Osaka University?Kinki University, *Hokkaido University;!Japan Aerospace eXploration Agency

EHER RERNCBING 2 C L3V a— LY —F v b OFREFED B FICBWTIFRICEETH S L EZ TS, C
NEF TR HOIEEEBRRD EITbNTERED, T TISHEE MG E LBt H > 7. SeiTifgzic

BT, MBI R TOEREEHO 107D 1EELE SN, ROIIERETHSLINS. CNSOFREICH
et 2B B 7dic, A DL IV —7"Tl&, IMEICEIFE Lz VHF SRILEE T « 2 2V Tesat (TEsah) 250
THHT A LZHNE LTS, BIE, THEHIBEREDOH FERIKBIICBWTIEZ LI TW\W5

Hkid, 20120 5FHAT— 3 IS5 OHEBINZTTS JEM (Japanese experiment module) - GLIMS (Global lightning
and sprite measurements)y ¥ 3 Y ZEML TV, AIv g Vi, FHAT—Ya VIKO T 5hiz, 25O
FEEABIRES (BIRE DR T % 2 50D CMOS camera: 6 50 Photometer)e 2 5O BRI BLAIRES (VHF Ti45H &
VLF £ 4 —) ZHWT, EEERCEHSZENTS e ZHNE LTS, ZOHTE VHF T¥55T (VHF broadband
digital interferometer; VITF)X 2 5D VHF 7> 7+ &, AR * B REMIENS 2 R0 ORIBIER T « L& - HEiE2S -
AID Z#%z—&{t L7z 1BEOTL Y7 bu= 7 AFTHKENS. VITF Offizd LIORT. kN3 EET—X
&, #i1128Y 7)1 (640nsee 1% 3841 > 7)1 (1920nsex DFJ 2.5 p secHREHIME TildkE N5, D 2.54 p sec
DB 2K 130IERERT 5 T ENTES. 2RMOZEREAR L TIIMHEH L, AREBREMR., ThTh
D7 YTFE1.6mDT VT FEMTTFHAT—Y 3 Y HAFRMIBELSICER SN TVE. FHAT—Y 3 YOEER
#)410km™C, # 1K THIBRZ — 89 5.

AT, JEM-GLIMS 2 v ¥ 3 VDWW TOMEZRRYT. T HICVITF DX TS NBIREZR U, [FIHEH
I Ko THE LN EBIIS & OLLi24T 5. R CMOS camerdd X > THRL Nz, BEMEOERE, VITF O
%ﬁ&?ﬁ?‘?ﬁ%ﬂ%ﬁﬁ?ﬁi%%}:(DI:I:h?a’:ﬁo BT, JEPBINEEER O T & R fREED = (Bt 1 p s) Photometed
VITF TEIIE N7z VHF SPERGEE O BERSEE QL2175 . 2D 2 DDA S,  VHF FERL ORGHRIC A% 22/
PRI R B 52175 .

T — I TR, ERAE R, VHF R
Keywords: lightning, radio wave propagation, VHF waves
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HIT AR — MR (MIT) SRS EII & rTEI SR BN & 2 Rk IR O EE
Magnetotelluric measurements of volcanic lightning at Sakurajima, Japan

SIS TN | =T
AIZAWA, Koki 1* ; YOKOO, Akihiko?

LIUNR A E A LI > 2 —, 2 GRS s > 2 —
!nstitute of Seismology and Volcanology, Kyushu Universi#so Volcanological Labotatory , Kyoto University

KILFEBNC A S Hi PRI TIR A b 2 8 2 % 72 DS — HIEE R (MT) @il 7z, K@ o 2z iR %
Te D ERE /1 A 1 K B Al EBVGSEEIN (30fps) 2 ZNZENTH> TV %, B AITEFR GGG 26T 2 AT )
5B XZF IkmEn iz HicH O (Fig. 1) W& DT—2 & & GPSKEEHI AN L 7z IEMERRZIERM NS nTns, 15
SNz MT @ ORI HITIIEA DN BB X E 37 LINICER L TILEIC K279V IR T HIVINRENS T
EMREEINTVSD (Aizawa et al., 201Q) 4HFFDY > 1) 7 L— bME 15Hz ThH o 72728, KIUFEOBERMAE, Mk
RS ZHOMNCT BT EIETEEN o7, X, EAEINIEEICHNTERETERSHRARNY 101 X
0. KIUFOMME R, FRAESEEO—RNRIERESS C L3 TE AR o7,

AFRTITE T, 20134 10/27~11/6117 > 7z 65KkHZz HRF MT BIHll & Z DFSEA IR & Lhlig U 7S B A W59 %,
REIRF MT 8111 Tld 60000HzE TIRIEERHENIAS s A > %7 2 3 > 1)V (Metronix  MFS07) & 12 7/ — (ADU-07)
7 2BIAICEE L. ZNENEGHE 5 K ORERYZEUS Uz, FFT, W FFTIC X O a1 )V O R 2 HAA
H. V& (mvikm, nT)DRERGZST2H, 15 NFERERVICIEEHFAROANTL S A AL EFENT WD, /v F
TR zmEH U, KILEBICKZ T T F)IV M Uic, ZORR, MkGREAE (310 p s)7 IV ADME ms DRI, #
BRI 0IRT XA TOMEE ., EHERFIENE L Eims)fi  ED 2N D 5 T LIPS MNICE > Tz, AIHMGRE D
LG 5 Z N R (CG) & ENAE (IC) ICHIY T S RfEEMED MV, F 72 IC OFKERIRIZEWVWE DD ¥— 7 Eif
X CGITLHENT H10LL F&7aw, TO XS BEMUEOREIIARE L2 DA THEE BbNsN, ZORER
O R T — INE KSR FED 1/10~1/100fE TH %, HBR=E THIH S Nz U ORI R 7 —Wid & 5125 < (Cimarelli
et al., 2014 B & EBEREOMD A7 —1) > 7z "% s %, MEKILD )V ADER RIS % 2 1 TORE T,
H1ERKD, 2, HIFROIEFSPEHRBDREVFINE SN, TUINUFIEEOHEENE LN,

AFEHTIE. FELD 65kHz R MT Bl T — 2 Z¥528 L DD, & 512 20114 12 AN S HEE T 2 R FIciE->
THEEL T3 32HZY > 7)) 712 & B MT il 7 — 2 2kt U, KIS Ok 5 EE I DOV T O— &It
B, IHICENEA T OEZREST 2 TETH S,
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i AR EIH POTEKA CRINIE NI BB DKUE T
Pressure field of a tornado observed by POTEKA project

/PR ST S B R A T SRR 2 AR B 2
KOBAYASHI, Fumiaki'* ; NOROSE, Keikd ; KURE, Hirotaka& ; MORITA, Toshiak?

LBt R AR BR EAR, 2 B
!Dep. Geoscience National Defense Acadefivfgisei Electric co.,ltd

HERR T UN=A R/ HAR IOV FDKIE AV~ A 70 R —)VOBIS % FEIIHETHE X 2 D3 ¢
UL, BIZERBIITAY 2oy b 2R U C & 2RI RAEIZ B km F2RE T, B0l EESNTLE S, 20134FE 7 H
MO EEBIEZ OB E N7z POTEKA (RHIZA 2014 1F, /AR QA oIcflig XS al ZEaBEcHRE L, Bl
HOBRZERDIZEDTHD. AWIFETIE, POTEKABIIME TILA T2@&EIZ Y 2V IN—A N OFEM[ERET 5.

IRIEAD (2007 1%, HA 7Ty OEEREOM FASEZEOFMIAALZEIL, KIEZENHANT7ar b -
A ROMHEIRGE IS U728 hPaD BB 2 /R C L 2t LT\ 5. fiS%SGHE Z ORELINCGERENZ {, &R
O C IR EREG T OERBISMED I L. KUERHE, MRS ZITH 2720 Th <, REGITZEIT, A
IS EEEITI ZTED. Tz, [KEENCE AV Y TEERTESZ AV bDH 5. BERX T VNN—Z k
R EOEEEHSE, SEAHOXTES Tilmd 522 &Ik, BEEXTIN—=ZARDHH], BU2IN—=ZAMEHA
Jay b EOXAMBAGEN, Ry I —1L—F—BH LB ERE L A HAEDE D L, ERIRS ORI % HiEIC
TR TE S EEMNH 5.

9 A 16 H 023 FICHEISIRA L O THRAE LI EEOHHITIE, EEHHEELOSXIER FamM il n, 4 1km
BEN BN ST 4 hPaDRUERE FAY, £ km BEN7-BIIHIS TE 1 hPafEEDOSULRE FOVEIIE N, & (HsWIE L
ZEDAVYAraY) OXE RS2 ENTER. AFHOK 1S, HFRFEELUTHELZNZ EEE TRL
ZLRAHH D RENFFCICIIERTHZ T N B, TOEIIC, @EEEOKIEMEENZIT> T & T, EEPHAR
Ty bR ERATUAT— )IVORKEGZIRA S T ENA[RELIZD L WVA 5.

F—T— R FGBIN, W, XY N—=ZX F, HA TRV b
Keywords: surface weather station, tornado, downburst, gust front
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iy FHAE I POTEKAIC KB X R—ZA R EHA R Ty FO#R _
Discrimination between downburst and gust-front by the surface dense observation ne
work POTEKA

95 B T T R SCIE L R R EE 2 AR R 2
NOROSE, Keikd* ; KOBAYASHI, Fumiaki' ; KURE, Hirotak& ; MORITA, Toshiak?

LRRHIER, 2 B
INational Defense Academ3iMeisei Electric

20134 8 A 11 H 18K 5 18 RIS T THEBIR IR - AikETH T LWERAFRE L, 22RENE U,
RIS G POTEKA 7% FH U 7o MU= S B Toem AR oM G A b 28e A 7 (BFPEuEh 2014). AT
&, i EXUEORFRIZ LN D T OZERDKHNZE LT 5. ZLRFERIC BT i EOSSREZR (KU - <UL - BT - &
W) ORERINZHS &, TNEDKRELRDHP THRICKUEICHIE LZLDH BNz, 17:42~17:59ISTC 1.3hPa 17:53
~18:07JSTC 1.9hPaDXT -5 (pressure jump. ZDEFGHICEJEE R (pressure dip WIS N7z, Z2@EL O
T ARROMEMDHER T E 1z, TOXKEDORFHZIX, RBEEEXILED L5 (pressure jump Peak2 IC/EiT9 %
T, HHXIC/NE 7% pressure jumpgPeakd DRI TH D, ZNHIEAHA M7 M X% pressure jumgPeak) &%
7 2 N—A M K% pressure jump(Peak2 & ZH5N5. EHIC, ZNENDORIRICIIRATHIRKTELRIC X % pressure
dip MBS iz, MOKRELEZHS &, Peakld &M UEIRDOZFE FORFNICHIL L TW iz, £z, AFEHITIE
EE OIS/ NE o7z, Pressure jumpZEfin iz L— X —Ta— LSS B TH S &, PeakldiiT a—
ORTHICNIE LN ST LTz, ZOEm#EIR 10m/s& i 5h, Ta—DFIBEdE e —H Lz, Zh
KXt L, Peak2dTa—Ia7IichiE L, ZOBERHE TN om/se HiEE 5Nz, Peak2D pressure jumpdif 20~30km
DIKERTr— )V LTz, 18:19JST HikGHI T 5S8R E Tld i KB EH 23.4m/sx3lik L, 18:20JSTIC 1) % Peak2
ONEIWERIEE & —B L7z &5, RBHRICE S SNIEHBERIX T UNN—ZAMCXBEDTH-> Tz eibimD
Joniz.
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Doppler Observation of Cumulonimbus Turret Generation by 95GHz Cloud Radar in
Boso Peninsula on 30 August 2012
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