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BN AR K O AER IC 5179 % Preliminary breakdowD FEii
Comparison of preliminary breakdown pulses of cloud-to-ground and intracloud lightning
flashes

RRILZEPE T, Wu Ting!; & %801 St fisk L A2 0kl b R 2
AKIYAMA, Yasuhiro'* ; WU, Ting' ; KIM, Gwan' ; KIKUCHI, Hiroshi' ; USHIO, Tomod ; YOSHIDA, Satord

VRBROREE, 2 ST

1Osaka University?Meteorological Research Institute

Preliminary breakdown(LL T, PB) WGERZIEICBNT, B pBomiitt IV ADEE, i gEd 28
BT, BREICBIZRIDOMNEBETHDEEZSNTNS. PBETT ST LIck> T, ZNOYHINZIRINE
WKHNZME T AZ#NT 2 ENTES. LHL, PBICDWTAIALIIZZ L, KT PBDEHED 3 JotkE
HHNIIEF I DRV, KTz, BEBRRICKRE BV D 5 ENE N OIS LT, 179 % PBZfi#fid 52 &
X, FREOVIHERS T, BNTIHEZKA 250 & KRHIAE LEEEEZ2 75 T ZHNrT 51618 L 7 % nlEE
HRH O, KOBMAILEIEFICERTHS EEZENS. T T, AWIKRTIE, FLDWGET IV —T R LA
W ERIN * » vV — 2 T3 % Broadband Observation network for Lightning and Thunderstorm(BGt L T, 2013
FHBICB 2 ENNE KR CRHEIC T % PBZ =RochICBIIIL, f#fT L7z, BOLT &, £km D5t km A
NTER OB SIS HE Uz LF BIAEEE I K O E NS, LF AR o PiE, REEf 200 p s DA
M T > 75, AID Z#uR— R (ADC), GPS /8—V )LV ¥ a—% (PC) THKINS. A/Dz{?ﬁ'aﬁ—b“@ﬁy

TV T L—HMIAMHZz ThHS. %5t P, GPSICX D 250nsLL FOREE TEERM ORKIE L, AD Z2HuR—
%E MEAEIE 16bit T, FLERRERIE 200msTH 5. LF )itz i XK 0 Bl L7258 E‘%ﬂt{ﬂiﬁ/h@ﬁwﬁmww
E— 7zt L, BEERRASEZ W CERIEIEGHRO =X eiiiEBE 2175 . PBICDWTIE, LF WAL YT
B 5 NIBRAPEEICI T PB pulsed initial peak DL IED & 0D 7%-PB, initial peak DFEMENE D E D2 +PB &

THHL, +PB% 33454, -PB% 400HMIfftt Uiz, F7z, PBORMAELRT /NG A—2L LT, 7OVANE, /LA
IRER, 7OV AL, PBH#kGiE, PBRAEREN CHEESE R ER Lz, ERUIINTA—=2DN, 7OVAIE, 73V AR
e, PBAKGTRER N O PB BHBAE FE D IFAEIZ-PB X D £+PB DMK E L >z, — /T, PBO/SV AN U PBD
HERERE I, +PB, -PB & BICKEREVIIEN o7z, Tz, +PBIIERGEL S EAICHERT % EERE, -PBIXKE
Bl D FICHEIR G 2 FITHER N C/KHCHER 9 2K EER &, MfEic)s U CGERBEN RG> TEB O, THERICE
F % PB DUNR E IS 7K EHER D FE imfﬂ?&ﬁb\{ﬁ%c‘:oh Fiz, J2—ART7 LA L—ZFEHOTHEILEDRNE &
PB DT A—& L DR 2B T

F—177— R: Preliminary breakdowrs /%78, &R B
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B 7= 1F M 7% 7 O FRCER A R A A . .
VHF observations of positive cloud-to-ground lightning flashes in summer thunderstorm
season

K0T BRAEE L R (B2 ; bR 752 3 bR HERH 3
OTANI, Taku"* ; MORIMOTO, Takeshi ; NAKAMURA, Yoshitaka? ; HAYASHI, Kiyotaka® ; HAYASHI, Masaak?

VIEERAE, 2 ph g, 8 rhiEkEE )
IKindai University,2Kobe City College of TechnologyChubu Electric Power Co., Inc.

HRE LI, BENTOEEE NI IEER & BB EDREICHOHTRENLTHWRTH S, BENOEMRMKIMICE
2 OHRE () LS, EFRCH 5N RHIIEED 90 %LL EIZENOA &R ZHHId 2 i & ammikiE®E
HBEEINTVS, BRFBHNCIHENT, ) —X ORI OGS N2 VHF SFERGE D 580 T28 . IEMMEEE DL
HEREHIZIE L A EHSDICTE > TV, L LRDTHMEY —XOBERIC L 5 L1EY) — X LRRHCERZ G 2
B —ADFET %o IEMMEVEE TIE OB — X ZHDICERNMTHON S T LlIind, AU TIE, EEHERICHAET
% El I DFR ST LRI 2R U EEAEZAE I 2K EMERE S AT L LLS, BRUENZZO CEE DR
BetZZ T L9 2 VHF TR aT TR E N7 IEMPEE B IS DWW CREIC AT L B 52175 . ARTId, 20144
iRz IR AR T I B W T o TeBEBI T — 2 D5 B, Bl & EABHIFTICRRIE L TH 5 2O P& T — 2 2R L
TeIEMEE R A B2 R E T %,

20144FE 7 H 20 H 19:56:50i1Ciek Lz EBACE TlZ. EWNA S RHCcmD W RREICHERET 215 — X iIZrHibkEnT

WA, [ARFICERZEBR LIz BDNEEY) —EDEEIN TV, MEFRIEE, 1795 ) —XNOEME
HFRIT 2 X2 ICHEET %, LA LZOFFITIE, MEFBRERZRICHRELRZY =KX, 192V —X Lid x5 MER
HEREL TV, ENICIEET 2HOEMREZ PRI 2 EMR LK S TH 5, HICImRERBOKEERRICHE
Hd % &, —E) =R LUEERZ, BEZEOTHTERT 287D RLN, EMMEEE TR THELER
FEERIMLELOTHDEEZBNS,

ARG L LIcfiod 3R 5 B, 1B TR ImEERRINCENZERT 28 ) —X &, Kcmmo R EIcEREd %
EV =D CEE S NIz, o 2 flidHtic, WEERRNCY —ZERDEE S NAD o7z, midEld. BEICHABI
RS OFEEEDI . BRI DIEDN D a5 TeTeOIEY — X OMEEMHMEE TE L EA 5N 5,

MEDEK SIS, AWZETIE, TR LLS TEI S N7c EF O IR E O i E RN 2 REM I it U7z, EA
MIEETRIMTH B LZHEEFEDOEES, AUTTAMEY —XDOEY) —X T TR IE) —XOMERRIHE NS C L TET,

7 — R IEREAE, AR, LLS,
Keywords: Positive cloud-to-ground lightning flash, Broadband digital interferometer, Lightning Location System, lightning in
summer season
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EHSEEREE L Y X U — s BRI MECPE COER
Lightning observation using Broadband Observation network for Lightning and Thunder-
storm in the Kanto Plain

B B LT R e 2 R I 2
YOSHIDA, Satord* ; KENICHI, Kusunokit ; ADACHI, Toru® ; INOUE, Hanakd ; WU, Ting? ; USHIO, Tomod

LSBT, 2 KBRS

IMeteorological Research Instituf)saka University

We have been designing and developing Broadband Observation network for Lightning and Thunderstorm (BOLT). The BOLT
consists of four or more LF sensors which detect LF radiation form lightning discharges and locate LF emission sources in 3C
using either time of arrival or digital interferometry. We have lightning observation with BOLT in the Kanto Plain from 2015. In
this presentation, we overview the lightning observation, including location error estimation of BOLT for LF emission associated
with lighting, and update the BOLT lightning location technique.

F—U—F: HRE BELE, VE— M v T
Keywords: lightning discharges, thunderstroms, remote sensing
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%%JJ F—=2)V5A4 b=V T3y FT— I X ZEMBISIC K 5 ETEB) OFIHELH]

i

The first observational results of Japanese total lightning network associated with sever
weather phenomena in 2014

HES I Ik oilbt b D5 A9E T S, Heckmad ; C. Liu?
KUMAGAI, Yuri '* ; ISHII, Hayatd ; HOBARA, Yasuhidé ; S., Heckmah; C., Liu?

D EBSUBE R AR AR T AZERL, 2EarthNetworks, USA
IGraduate School of Informatics and Engineering, The University of Electro-Communic&iarthiNetworks,USA

AR, NSNS THFES 2 SR SAGEiL & B & OBIRIEIC DOV TIEEMEZ > T a, R, Il & ZNE
ZHHET =2V T A b=V TR ORERPEEOT BRE U THE L SN, R THMIBMADBRE > T
%o LDLAEDS, HRIZEWT b=V 54 F =2 7 EAGEFICBIT 28R 70, ARK TR, EBADE
L 7ZZEANHIO b =20V 5 A b =T %y b U — 7 OYIEIBHREIR 2 M T 2. SRS, 20144 I HARRENTHE
B U TR GHEELD 5 BZAICEBE L. b—2)V T A b=V T OKGHEFICHTT 5 e 71 & Z8m B hR X e, 22
N EDHIBRZIT S TR, =2V T 14 b=V T OBz RniZ Ui,

F—U— R E BT, 2, TR, b2V I A =T
Keywords: lightning, nowcasting, wind gust, severe weather, total lightning
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201 3%F9H1 6 HEEIEALE DT THRAE LiIzEEOH FHSENT7— 2 %2 v
1= AT RS SR

Observation of tornado using a high dense ground observation network in Midori city,
Gunma, Japan on 16 September 2013

AR 22 bR ST B e L R RSE 2 R Pt 2 ik AR 2
KIMURA, Hyosun'* ; KOBAYASHI, Fumiaki' ; NOROSE, Keikd ; KURE, Hirotak& ; YADA, Takuy& ;
SATO, Kaé

! BRHIER, 2 B S (BK)

INational Defense Academ$Meisei Electric

20134 9 H 16 H 02:20 JST(Japan Standard TinE)< 5 IR A £ O i THEE LU 7o REELE O O 2L E Ve
L7z, CToOZemid, [KEBTOBHMFAEICK S s (F) Thol. wmld, BEEEZJULICHRE S Nz RS
HN (ATEIE D 2014 ZBEI LTz UK 2014). AT, VA SET POTEKA D X 7= 22U 515 50 TR & N
TRET— 2 2T U, OGS 2T 5. KUEORRINE (L 2H 2 L, BEDOWHEFEM SN S 1.6 kmBE 7z
T, 2ERMICEROPET RS %%, 01:52~02:11 IJSTT 2 EXEOK R RAARSN, FEIIC 3hPaE FLz. %
7z, 2~5 km @ izftho 2 Sl BT E AREGESXER FOE—I A 5N, ZNFN 02:03~02:11 JSTT 1.4 hPa
02:03~02:11 JSTC 1L.3hPd& KL 7. TOXEDHIFMEES VFUMET IV ERVSCENELTEDY, XA VY ALY
O DOR=1km Vmax=20m/s=iEd % L, ald 0.35~0.750HHTH >, UEDT ENSHEBEOBEEET N E2EZ
B, i EOEEREET A VYA IO YOl SRS BREND B LR bz,
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i ERRE L POTEKA TR S M7z 20146 5 5 Z= D2 A B 5 _
Surface Temperature an Pressure Distributions of Wind Gust captured by High Dens
Ground Observation Network 'POTEKA

OCH #ah o ik AR Y RORFE L /IVRR SO 2
YADA, Takuya'* ; SATO, Kaé ; KURE, Hirotakd ; KOBAYASHI, Fumiaki

LIRSS EA, 2 iR AR
IMeisei Electric Co. Ltd.2National Defense Academy.

R BELSHRRSHIE. VK S5ET POTEKA Sta.(R7 71 © Point Tenki Kansoku L4 N POTEKA) ZBF L., 20134E&E D
5 EEBIRZ o i BRI SBI 2 2 LTV B, 20144F X, POTEKA Z2 e B Uiz I mlm Uk & /& 2 8T fE
EUTre Tz, BHEOBIREZ YL U/NER 22 DI K 2km FEFRE T 93 4 Pl BIMZE 2170, 3 145 7 T T 1 550
Hh FEIHE 2 R U 7o, ARTCIE. 201440 ZRICHAE U IR B R 22l BB DV TN T %,

20144 7 H 27 HOZ2mId smaiibiEic VA Uiz, KBITORREKICK S &, #EEIEPZRTN T, FODH
AbT7aY M THot, KIRDOMK FIZ 11F 500 SR L. AR5 « POTEKAIC — 0.25°C/ DK FRTH D, i
HIFHICTE > TRURDE THBIHIE Nz, AR EIEIZSIRE A 58 20 32— 0B D . £ 19m/sD 22 a7z Bl
L7z,

20144 8 H 22 HOHMCIITEREBEILEMEHE Lz LIc kD80 TH - Te THRTDOREICK D EZEMIFOOK
7 VN—=ZA KT, 18K 1057 T A @R BRI TRE L, 7H 27H EFBE. X0 23— M RERIRT
POTEKA L KGR EDZUEHD—B L TWVW5B T L xR LTz, POTEKADSIR 1770Mi%E % &, 17K 4557 @) 550GR
DORIXTINR SN, T — 0.47CHrOKIRBEREZBIN LTz, [T OBIHEEARE R & O Tk, SR Rtk b
KITl « REENE— U Tee T7o. B OXUME PR AR DK 25 73 aiic iEze L7z,

SEFE U 2 HIOZZEFER T, &R« JBOZLHEME AT A REOBIE E X<~ L THEL, HREHEA
Bl HoaMEETH B LV Z B,

F—T— P /NVRIKGRET, M A8, AR R Ta Y b, 2 N —=Z &, AmEi#E, 201445 4 5 5

Keywords: compact weather sensor, high ground observation network, gust front, downburst, wind direction and wind speed
summer 2014
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ELFIIED BHEE & N7 HINE D M = & Mg g5 & DBIfR
Relation between charge amounts of lightning discharges derived from ELF waveformr

data and severe weather

WK T U ol YO EikE SEah L R TRl 2 R KRS 3 AR R 3 Bl & E] 4
0 BEIE 4

SHIMIZU, Chihard* ; SATO, Mitsuterd ; TAKAHASH]I, Yukihiro! ; TSUCHIYA, Fuminor? ;
HONMA, Noriyast? ; HONGO, Yasuijt ; ABE, Shuji* ; YOSHIKAWA, Akimasa'

IRfE R, 2 AR, 3 sbE ), 4 JUNKRE:
'Hokkaido University? Tohoku University?Tohoku Electric Power:Kyushu University

EINE L KSR & OBBERBUREDATHIRICK > TREN TV DD, 1FEALDMHR TREMEBERESE L DL
BNEINTED, HNEOBLXMWRITICER LI E R TH 5. FHERRNERSRTHS0, - ¥ —7 8
Wl - PRIERTRER & OEREOBLKINEEE KBS e DT A—2 I LD EETHZ LEZONS. EENIC
BA DN B I ENE R L ERNRBRICH D EEZO5ND T, BILEORERE G 2R EHEREE L
TS, ENEOTHEMEIEREEZBEN TS LICK>THELENSD, TNFE COHFMEERIYEOAITIE,
m:x#—z4wﬁ %émfw%ﬁv—%%ﬁébtﬁm%b5®$® EFREOFNNTRETH O, FEDOEKE

BFRAHINEREETH S, TE, FHERIGHEIIE N2 P B T ELF 57O BRI EIH TRt & N2 RS IE DV E
*@%ﬁﬁ%&%vﬁ@ﬁ%ﬁﬁ:aﬁﬁ%éhfm%gﬁmmmzmmiﬁof,%ﬁﬁ%&afﬁ%%E%%wﬂ
ffid s &ickb, ELFIEED SHMIEMBZRBRRICE DO THEE T 2 T EAAREIC KRS LI X NS, AW T,
FREE FFHICREINTWA R IdAF =AMV THEONTZERIET—2 &, SHERLINCGREINTWS ELF &
BEIER T S Nz ELF ESIEE 77— 2 Z O TR 21TV, miEZ iR % 2 & T — 7Bl & hRIER IR
I RIS, —7, BRI TR Y 23— 2 S VFA U TRt ORI A Ul B iEICE L, JLDN OFTF—X

EOFENFT TR SNz ELF R 7T — 2 2V, Rz % 2 & T — 7 EHiE & hRIER 2 HEE L.
ZTOFER, HE U EREORFMZ L X7 3= R RAEICE, AR S 2 C L ERA L. ARETI,
FEHTIC K D 1G5 NTAEROFEZHE T 5.
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K7 2 —AR7 LA L—HICBIFSMMSEIEDE —LT +— =2 VT FEANDEH
MMSE beamforming method for polarimetric phased array weather radar
St FEh Y S PREA L Wu Ting! ; Gwan Kimt ; 4+ JITE L ; 20k B 2 ke 2

KIKUCHI, Hiroshi'* ; TASHIMA, Takuro! ; WU, Ting! ; GWAN, Kim! ; USHIO, Tomod ; GOTO, Hidetd ;
MIZUTANI, Fumihiko?

DRBOKR S, 2 2
LOsaka University? TOSHIBA Co.,Ltd.

A polarimetric 2-D phased array radar, which consists of dual-polarized antenna with two-dimensional circular planar phase-
array elements, capable of measuring the 3-D rainfall distribution in less than 20 seconds, is under development. We propose
minimum mean square error (MMSE) method for the under developing radar as digital beam forming (DBF) method, which is
one of the important components to develop the phased array radar. In this presentation, precipitation radar signal simulatior
based on the developing radar concept are carried out. We discuss the estimation accuracy of polarimetric precipitation profile
(differential reflectivity, specific differential phase, and copolar correlation coefficient). From comparison of the performance of

the conventional DBF methods, MMSE is superior because of the effect of adaptively suppressed side lobes.

F—U— F: W, REL—X, 72— XA R7 LA, E—LT7+—IVTFik
Keywords: precipitation measurement, polarimetric radar, phased array radar, beamforming method
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T2 —ART7 LA L—FDOWIEICF 727 27 FPEREDMET
The examination of antenna performance for the calibration of Phased Array Radar

R s R RIE L URAT EYR L gt TSR L B L AR RIME Y JE 5A 3 ke 2 2
SHIBAIKE, Naoyd* ; MEGA, Tomoaki ; SHIMAMURA, Shigehart ; KIKUCHI, Hiroshi' ; KIM, Gwan' ;
USHIO, Tomod ; HANADO, Hiroshi® ; MIZUTANI, Fumihiko?

VRBORE, 2 (EHOEE TR, 5 ket 32
1Osaka University?National Institute of Information and Communications Technol6§@SHIBA CORPORATION

BB TEE L T WEONEEOHEE, FOEZHE L TRl JISL TV 72dIciE, KD @WIRFZER 7 iRRE (55X
TRRERE) ZFFOKRL— XIS K BBHDRDENDG. Z T TERAITABAARHF v > RCHRE S NILASH T 2 —X
R7 LA L—4% (Phased Array RadaPAR) % 7= S BURI S Ot 7217 > T . PARIE % 60[km] BN % 10730
D5 fRAE N U 100[m] DEEEE D fRAE TR Z1TS T e N TE 728, WEONIBEEOER L UFEE ) 7 IV A A L
ICHIE L, Nzt 5 ECIERICERTH 5.

ARL—EZEHOTRSRBEITIICH 5T, KRL—RZOIERITD T LIRIEFICERTHS. KR —X Dl
EZ21T9 eI, b— @B ERRZERIGCE I HEEZE LN 7E 5%, £z, PARIGHIERISGS
L—X i35, 128D ATy b7 2T FORURIERINE N T LA T V7 FTH D, ZZWDT VT F 82—
DIERDBRITIZ T Y ZIVE =L T+ —IVTUHEET>TWVS. 5T, TOWIERITS 2O, EZEFEDEN
PEROREICIA T, BZERETOROINA T RABRENZEWDT VT F R —VBRIC G 2 25788 BT 5 E
b3, FDEOARNETIER—2T VT FEHNT PARDEER M ORERDT VT FHIRE2—EHET 3 LT,
WEIZIRT A= R DOWEZR T Tz, AT, ZEWT VT FREZ—2OREDBICEETDIQ T—ah b, ZERES
OHFHDORE BT Tz,

AT, EZEWEOT T8 2—HEERD 518 5Nk ZEAE R OE I HEREZ R L, ZOZ4EIcO0n
TERZITY. MAT, ZEWET VT F /82— VHE L RRIC T 2B ETDQ T— R X B B{RTOREREZDM
FHOMERRZ /R U, ZIEWDT > T F /82— VERRICH LSRR T ORFDNABMIIC I 231 7 AGRED G 2 % 5%
ICDWTHERZTTS.

F—I—FR: Tz2—XART7LAL—X, K[RL—X, 7 VLAT VT T, 8IE
Keywords: phased array radar, weather radar, array antenna, calibration
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TI—ART7 LA L—RICBIF BT T FINZ2—REFLEORGT
Digital Beam Forming methods on Observation Result of Phased Array Radar

FHS P8 1 g5t s L, Wu Tingt ; IBAT S36 1 & & L A0 JIkE L 2 BN 2 ke E 2
TASHIMA, Takuro'* ; KIKUCHI, Hiroshi! : WU, Tingl : SHIMAMURA, Shigeharﬂj : KIM, Gwan' :
USHIO, Tomod ; GOTO, Hidetd : MIZUTANI, Fumihiko?

LRBOR, 2 Z
!Osaka University>Toshiba

AWFE TN —TTld 20124EIC 7 = — AR 7 LA L—%& (PAR) ZBAF L, BIEEBRNENIZTT> T3, PAR I
NS UCTEFEREITS T & T 10730 ORI/ HEEE, 100mDZER /) fRAE TOMMENIZ I L. PARIZ 1281#
DT VT FETERD, FREEEOERNLT VXNV —LT+—I V7 (DBR)ICK>TT VT F /8 Z—=2EHREL,
5N 1.0[degreef g D/ iRGE CEIIZ 1T > T 5.

BUE DBF FEICIZE—L 7 4+ —~ (BR) DRI N TV S D, BFIEZFTEA AL SEBRESZ RO BERIC, 7T
DT VT FTEFICHUTREEREEGEZ TS, Z07DH, A4 Ra—T7L\)UhE L, BasFmh oo s oy
ZRMNEN R EIC K BHE TR I—MECTLE S, £z BFIEIND O F/h P27 (Minimum Mean
Square Error method : MMSE:) %WV % T EMMRREN, BFEICHUNRTHELZIO—-%2BDE85 PN TER. LY
LU MMSE EIFFTRE O X D BFIEOBTAE L IERHICREL, EORE2HREZ D PARICIEAMIE TH 5.

AT, MMSEI:DT BT T 4 TC—LT A —IVIRTETT 4 TXIVAT TV V775 ORI #ER LT
FEHBEIX M RMZ S FEEZERT S, IBR2F1ERE, MMSE 07 V7 FZTRICKTE LT i iEE oot R,
ZLUTHROIEUEERBZRS T L7V dY XLERZE L, AEIX M 2/NELT5.

ARTIE, BFE, MMSEZEMUEETHEOMERZ/RT. & 51 PARDEAKERICHEM U, ZOFERR N O K5
K FOFSHROLE 2175 . TOHIEEN S, PARICHE LT VT F 32— VIRETERELRT 5.

F—T—R: Tr—ART7LAL—R, TIVRIVE—LT+—I V7, RNV, S E TR
Keywords: Phased Array Radar, Digital Beam Forming, Minimum Mean Square Error method, severe phenomena
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T1—ART7 LA L—=E3%y NI =B BMMBEZZER LIS Jﬂi?/ﬁ@*ﬁd
Precipitation attenuation retrieval method with Phased Array Radar network

FEFH F5°0 U A SR L EHE KM L g s L B L el L AR A )] 2R 2
FUJITA, Shuhei* : SHIMAMURA, Shlgehard MEGA, Tomoaki KIKUCHI, Hiroshi! : WU, Tlngl;
KIM, Gwan! ; USHIO, Tomod ;: YOSHIKAWA, Eiichi?

VRBOREE, 2 iz i e i FE A

!Osaka University?Japan Aerospace eXploration Agency

T IERCEEEDOY C TS ZU—RINERKBIIICBVT, VE—NEY IV THEIMEEITH S, 1ERE
DERL—FZDELIX, INTRIEATDT VT FEHNTE—LIE 1 [deg)lfEE DB & L, g « Hhifslme
EICHEMEEZ1T> T 5. TOERGER, KIOAOBMIC 150 /EE, ABIHEZ ZT AN RENC 571002
FET S, FREKRRIOL— X IZEEE S AREEN 500 M FEETH 5. L L, YETHEDZ IO S b [
FHET B, R —Z Y ET7BHROBIICIEI RN T2 Th5. S SICHERE L — I3 EEEE [km] &S JLEF
OBINZTTS T8, L— &5/ THIERDIERIC WK E OABIIEMNRET 2 L 0O EEFET 5. — /1, KBKH
WE#&/AXKWFﬁﬁﬁrﬂ%éhTV%XW7I~XF/b4b~QUXFF%m@ PR fRAE 100 [m], HRERE
I3 FREE 30 [secl& W IEREI L— RICLL LIERIC @ REETH O, A mNCE TEE, i mcmEEaZ1T-> T
W5, FENEIX 60 [km] TH 2728, HERERIL—& & UHIEROHROZZEIIH E D AWV, LML, PARIE X 17
ZHEALTVS720 CHEDL—Z XD & KT EEMBEIFAET 5. TOMBEICHUT 51, L—XZEEHEIEL
ey NI—=7BIDENTH S, HERSIE, WL —XOBINC X D BUAL — X TREFNEEDREIC X 0 ffEghR
TR THSTENETE, MO L—XDSHEICEIIL, MEMEORER LRI N N5 THS. iz, RN
HOMIEFEDO—DE LT, msmmmemwﬂﬁuTrmda#mw%hfwé LAL, BEEOKETNXHDL—
ﬁEHB&%E%?%&,ﬁEﬁﬁ%ﬁbTbiw%m%%ﬁﬁﬁibTL§58w5%%%%5.$H%T@,Ch
5 ORI 5728, 21650 PARZ Wz v T — 7 EHITEEIC B BN EZ B R UGN F L2 RE T 5.

FoU— R T2 =X RT7 LA L—4, Wi, BREEE, L— 2%y hT—2
Keywords: phased array radar, precipitation attenuation, precipitation attenuation retrieval, radar network
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MIS29-12 £-A01 FFR9:5 A 24 H 12:00-12:15

Fv 79— L—XIc Bl K m SR E Tk
Low altitude Velocity Field Estimation in Doppler Radar

PRI JERA T ISR BRI 2 At s 1 S ORIE L Wu Ting! ; Gwan Kim' ; AR R
FUJIWARA, Tatsurd* ; SHIMAMURA, Shigehart ; YOSHIKAWA, Eiichi? ; KIKUCHI, Hiroshi! ;
MEGA, Tomoakt ; WU, Ting' ; GWAN, Kim! ; USHIO, Tomod

LORBROR:, 2 e 2 i 2T B e b as
1Osaka University? JAXA

AT IN—THEFE LT 2—ART7 LA L—RTlE, Ry 7I—ZAXT MVEHOFEE LTRE —RNETFE
TH BT — V) 24 (Fast Fourier Transform : FFEEZERH L T 5. LU FRFTIEE T, EIVEDOREEYOR
BhE IR A EEERRICBNT, AT MVETI T v 20 A Fa—T7 LNV EWEOKREENMHR LT LR,
WERDT 4 )V 2) 77 Tu—F TIIRSEEZTOMBD AL G5 MERANDH D, CIVFOREEY O WEIE &
WO DIE, ANLZOETEHRIFHE —E L, ZOHBOKSRERZ EMHICS2 T h, KEGEKBOWEDTRHICDEMNS &#H
ATV, ZTTAWHETIEARY MIWMEEZDEDZNEL, 7T v 2O ENICBWTEY A Fa—7 L)Lzl
Z, WERDT )V 2V TT7 Ta—F TREEENMETTRE L R 2872 AT MVEIFLE L U TR N HaiRE
(Minimum Mean Square Error : MMSEEZ#iEf L, SETFHEOEMNZY I al—a T z—XRT7 LA L—XIC
X OESNT@IT— 2 THGE L 7z

VIal—yarTlREKkE DTy ZOWEZIERUTNMHAGES ZIE Ui TFEZEH Uiz, 75y 2O BhVNE
W — AT FFTiL, MMSEEmFE L LROKTO—Z2 M TED, 75w ZOFENRENT — AT FFTIATE
HHTEEh > eBRTI—IH LT, MMSEWETREII Lz By 7’5 —ZAXT MU X O IEHICRER T 3 —Z2 it U7z,

FEROBIN T — 2 TE 7 T ZOFET 2B (L—2 05 OREEER 26[km], /i{iifs 1307150[deg] & H L,
MMSE iEZHWWT Ry 75 —ZAXRT MVERIUARY MV ETY Sy 2L a—ZRELRE, Ry 7 I—#gzE
L7z, ZORE, 75w 2T a—O8N DI M OB TN TW 2 R E & —H Lz, T FFTIETE
M TE RSN T I—72 MMSEEDREHIC K > T TE 5 2 2R L THED, UEDOHRKD, 752D
Bhin B EEERRNCE T 2 Ry 5 —ZAXT MVAHTIEE LT MMSEEZENITH S T LRI N

F—T—F: Py T I—L—&, F/N_ i, Ry TS5 —AXT My
Keywords: Doppler Radar, Minimum Mean Square Error, Doppler Spectrum
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MIS29-13 £-A01 FFRE:5 H 24 H 12:15-12:30

AVON 7 i\ 7z VLF f BB R BN B D < 228 D281k
Variations of sferic waveforms in VLF range observed by AVON

PRV N1 i N (T e
ONISHI, Shotd* ; TAKAHASHI, Yukihiro! ; YAMASHITA, Kozo?

VAbHBHE R AR ARG A T BRI, 2 U L O L m AR

!Department of Cosmoscience,Graduate school of science,Hokkaido UnivEsilgsian Polytechnic

Previous studies suggested that there exists a good relationship between lightning activity and atmospheric convection [e.!
Deierling and Petersen, 2008]. The lightning data can be used as a proxy for the presence of deep atmospheric convectic
Previous researches estimated statistically the total optical lightning flashes for understanding the relationship between lightnin
activities and atmospheric convection [e.g. Boccippio et al., 2000]. However it is difficult for optical observation to estimate
electrical properties of lightning discharge. When we can measure electrical properties of each lightning and the flashes of light
ning, it is possible to understand more detailed relationship between the lightning activity and atmospheric convection.

In this study, we use Asia VLF observation Network (AVON) and estimate the location of lightning and electrical characteris-
tics of each lightning stroke in South-East Asia. AVON monitors electromagnetic waves in the frequency range of-0.21GHz
kHz. We estimate the lightning locations using 3 stations of AVON, that is, at Tainan, Taiwan, Saraburi, Thailand and Potianak,
Indonesia, by time-of-arrival method and the charge moment change (CMC) using the waveform of sferics in VLF range. How-
ever, there is a difficulty in estimating CMC with VLF wave forms occurred at long rang@®@ km) since the ground wave is
overlapped by sky waves. We investigated the relationship between the ground wave and sky waves for different ranges. Tt
observed data is from 06:00(UT), December 1st 2010 to 00:00(UT), December 2nd 2010 and the total number of analyzed even
is 72. We divided to consider change of the ground wave and sky waves by depending on ranges at intervals of 100km.

It is found that the sky waves are dominant as compared with the ground wave at long range and it is possible that we estimat
CMC of CG lightning, considering low frequency of the lightning discharge. We found that there was the time variation of arrival
time for sky waves because of the changes of the ionospheric height. It could be possible to identify a lightning pulse as one ¢
them using sky waves, considering the ionospheric height. We discuss about the geolocation of CG lightning using arrival time:
of sky wave and estimation of CMC using observed data from AVON.

F—U— F: SR, M, 24 EY, S EALEHEE
Keywords: lightning, cloud-to-ground lightning, lightning geolocation, sferic waveform, very low frequency
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BREATIA MEBEBREDTATIAIIL~2 0 1 3FE LiliF v > X— il _
The relation between summer sprites and lifecycle of parent storm system: 2013 Mt. Fuj
observation campaign

ETr NE I | | S 7 NS
SUZUKI, Yuko'* ; KAMOGAWA, Masasht ; SUZUKI, Tomoyuki

VR R RP BB Y AR
' Dpt. of Phys., Tokyo Gakugei Univ

AR TEELR L. AR F2UCHRA T 2 G EENEFR AR OG5 2 120, INIETEE 3776 mTH L& 1
INLTEIC BN TBIETT o 720 2 < OEEERER SN 20130 E DM, FHC T O 7 TRAE LIz EMmMEIEEIC
R L TWe, EOBEZEGMH o E2EY., LEUIXELIMLUTEE D FICiEd %, & IbEERKUIEMEL . K
SIERDDIE L NI TH D 360° OBRDNH ST LMD, EEEMEFR S OBNERZ 03 T & O
BEERET 5 LM TE S, LT/ 71 CCD A AT HEFWTHE km BN 7z @ a SRR A T, &5
2, AT 54 N EHECBBEILEOBZREANS, 6 DDAT T4 MFHNIEMIELFICEE L TEHD, EHEOERIX
156+ 76 KA (89-312kA)TH o7z, Fiz. AT T A MIEMMEFZBEORED 41+ 30 mstRICHAEL THD ., EMmlEi
EOE & AT T4 MREMEIGEIREORE L TV HEIch > Tz,

F—T— R AT IA b, mEERERCHER, HE
Keywords: Sprite, Parent lightning, Thunderstorm
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MIS29-15 £-A01 FFRE:5 H 24 H 14:15-14:30

ZDOHARMOFFICER T B EHEHRD T > < fN— A Bl L
Observat{on of gamma-ray bursts from winter thunderclouds and lightning over the Japal
sea coas

PR KA Vs T W2 508 287 3 Whis e b AR R 4 O ekt L B S

s —Rk1!

UMEMOTO, Daigd™ ; TSUCHIYA, Harufum? ; YUASA, Takayuk? ; NAKAZAWA, Kazuhiro! ; ENOTO, Teruaki ;
FURUTA, Yoshihird ; YAMADA, Shin’ya® ; MAKISHIMA, Kazuo!

VHRURA, 2 A I E BT RAS, 3 B L2 AT, 4 RUERR, © B R o
LUniversity of Tokyo,2JAEA, *RIKEN, “Kyoto University,° Tokyo Metropolitan University

I, B MeVITET 2 H VN EERENSECHBSIMESINDE K SICE > TE e, TOBHRIIA < HB
R IC K > T TGF(terrestrial gamma-ray flashes)L THEH THA I N, # EEHIEITON TV 5, KADMT-oTWVS
GROWTH 325} (Gamma-Ray Observation of Winter THunderclou@s)k. 20064F & D #iik AR AR R 1~ 7B AT NIC
B OMMARZRE L, IEAFEEZHRE T 50 U HHBISZ28I L T E T, CORBRERT 2T, EhEs
GOHEME L FRIRFICAE U 2 1 RUNOMKERENZ & DY 3 — hN—X b OfIC, T8 & IR TS b Tz > TG %
Fii L, BELMETZ Oy ZN—2Z b~ HH 5T LS M- 7 (H. Tsuchiya+2007, 2011) 11> 78— A 0D
N RLZ IR F—ZART bUE, 2L OEEICBOTERESH THEDNEWIEIRZ LTED, FEBIHIC X > THIGE
P % ThmE & Nz E T ORIBEHS & > THREIITE %, 1y 73— b QMR I 1 RS TH 5,
T, MHER B2 15 misTEETALEL 1LkmfEEORE I 2 & DEE)VANE D@ E 2 RN X A LA r—)L &
—ET BN, BEHOBE « iE - IHEDRKTH 2D, HE5VFHICEEOBHNERA TW2EDNTHTH S, (o
T AU MIZEZoMTE LTIHED ., EORERK L, MZRERE LTHRTTEM, L0 RIERNTH S,

20124 1 H 13 H 09:27. GROWTH O#H g7 BLIRZR WIS MR E Nz, EFHREE & 200 msLUNTRIBAL 72
va—MN\=ZXFHBERIEN, ZOH% 1O EICDIz>Tay ZN—Z MOkEE LTz, B8 OssEE IR E S 308 Ta%
BEBIICIRE U Tz,

2Oy IN—=A OB TR E LT, 9, e THEE 7 511 keVE 1[5 T HHIERR ) DIFEDE T 5
N3, @HEOT YT IN—A &g 28 R pk o) (BT 109 2 ERRO5EE 2 K 9 MilE (equivalent width):
W IRT A=, TOXHERERR N— A Tl 280 keVICE L T\ iz, EDT Y J/N—Z F TR TEH 140 keV
THH X 50keVIEETH D, FHEFOR 5N SHB S ThH oz, TO/N—R b TORHRERIRDIAS Bl E iz
HEHE LT, UMW EZ NS, EAEHENTEHT 28R, BFOETHIICER L TEWIRIVF—DH <zt
C. ZhLH DO RNBE ENZ <RI TRV F =l E D EL G B T EMHIEN TV S, RICZEOEFHIFE
CHRNHTICIEE N TR, COMRIGED SN, BAICENAREL %5139 TH2D, ©—Lollih 5NNl
BRI B UL, SHYBEROIR L 2 B [5E T ORETT LT o7 >1 MeV DAV ERDRRCHT F - TEHIE N, A
NS A IER D B I E N2 13T TH D, COXIRE—LEFRNETIHSE. BEICEEEOBIN E-> TFH
K AT V< EROFG T 3 )V F— (GEET D EOMEZ) DL T 261 & U THE TN T % (H.Tsuchiya+2009, 2013)

CDARYFDE S —DORHYE LT, MELIZFEUC LT IN—X MG LTzmhd 5, TNE THE
EHBEALTa Y TN—X FAGE LBl A > 7o by, 1 EFRHCN—X FAMEIET 2 HlEEEICEHE TN TV S
(H.Tsuchiya+2013) CHUIMMEIC K > TEHRELEMNERL. EFONENIEE 77D TH S L ARICIRINTEZ 5, T
DOFHEHEERN— A MCBONTRPIELTEO ., 2, HEICX> TEENOBBIEENZL L, a7 /3—Z hHBH
BLIEEEZLNED., XDFEVWERILRETH S,

DL OBIRDEFRICIE LODRRGEET 3728, BXT. B2 73— MEHRO EOR 258 2 813 ik & LT,
A 20145 11 H. FifIiHIRE DD 5 77 > <A ds 2 A AP A /156 EBmICRRiE Uiz, TORSHE, mr J3—
A NDGETZT T 6 IS Nz, 20064E0 5 20134EE TD 8 4EM DB 126 & LkRZ & BIFEDK 4 £5TH %,
MRHER O AN ZIERDOEDITH L THE S B L &, SZDOHARMREMNHIEI D &R <. KINTKIRMEDN > 72
Tz, BEOREMESNZZENHBHELTEALNS, TNHDH LWNAN—X FOHICIX, #ZED GROWTH/N—
A MR TIRRDH VBREION—A RN FENTED, ZTON—A MR E—I VT ZRB T 5HIRERoN, %
DN E ., WEIC GROWTH TIRE TN X 5 7%, MELFRRHCK T30 I3 —X FBHUT—HEE Nz,

U — R EEA VTR, TOR Bl T2k
Keywords: gamma-ray observation from thunderclouds, TGF, positron generation
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MIS29-16 £-A01 FFRE:5 H 24 H 14:30-14:45

20134F 7~8 HIC & T ILTH TR E N 7o B B IREH HR _ Lo
Thunderstorm-induced energetic radiation observed at the summit of Mt. Fuji during July

- August of 2013

ke R RIS Y S)E R 2 AR R L R R AR R e !
TAKAHASHI, Shusakd* ; KAMOGAWA, Masasht ; TORII, Tatsug ; SAITO, Shogeh ; SHOJI, Tomomi ;
SUZUKI, Yuko! ; SUZUKI, Tomoyuki

VHRUE R RPE B AR AR, 2 BRI 102 i T hAs
IDpt. of Phys., Tokyo Gakugei Univ2Japan Atomic Energy Agency

2013 EDEICE LINETEH T RIVF—HEHROB 7> 72, ZO8E, 7H23H, 7H26H. 8 H5HICBWT,
FEOBTIE-S>T, BEXZ10% H U NBEOEIMMAA SN, 7H 26 HOBRKSEN 5., BREROEXZHEILH-150
KVimZ#EE L, €2 T7/va sy I ab— 3 U272 T8GR, 5 km & OXUE TRI-150 KVIMFRE T 4 > < e M
TBlbhbholz, D2 DDAV MIDODWTERBREDELZRLTWVE D, BT IVEF—H b mEne
EHERITE B,

F—U— P BTV F— G, EFE, &l
Keywords: Energetic radiation, Thunderstorm, Mt. Fuiji
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MIS29-17 £-A01 FFR9:5 H 24 H 14:45-15:00

BRGNS U 7e @ T 3OV F— RO Y > 7 fiizebk, N Ol T ol
Measurement of radiation caused by thunderstorm activities by a sounding balloon, ai
airplane, and the ground

JOfE RS I B SEN L PEEE ERE L L S R R MR TG 2 I B2 2 B T 2
PKARL BRI 2E &S

TORII, Tatsud* ; SANADA, Yukihisa! ; NISHIZAWA, Yukiyasu' ; YAMADA, Tsutomu' ; ORITA, Tadashi ;
MURAOKA, Koji 2 ; SATO, Masayuki ; WATANABE, Akira® ; KUME, Kyo* ; HASEGAWA, TakasH ;
SUGITA, Takeshi

U HARE TR FERENS, 2 TS RS, 3 RS R0E, C EPRE T OV F g v X —, P BAE S AT LS
1Japan Atomic Energy AgencyJapan Aerospace Exploration Agentlfukushima University! The Wakasa Wan Energy Re-
search CentefScience & System Lab. Inc.

BTHENC & D@ TV F— SRR 2 12T « —)V FTBIIIEN TV S, ZTOMGHEZMET 27201, BEEEY >~
T MZERk. KU EBUANC K O ISR OE 21T > T2,

VTRIITIE 2 D0 GM B2 W THEEITICHER Uz, ZORE, BFENOEE 5~7.5km {31 T 2 itk O
BIETRCERD EADBIIE N, Tz, MZEMICRR Nal Mgz fER L THR LA TICEE E2 2RIt Lz, E5IC,
L HAMRNRE T BB 2TV, ST OV F AR 2B LT, NS ORTERIRIC DOV THRE T %,

F—U— R @OV F G, €27 A)VaEHE, 8§, &K, iz, 1S
Keywords: Transient energetic radiation, Monte Carlo simulation,, Thunderstorm, Balloon, Airplane, Fukushima
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MIS29-18 £-A01 FFR9:5 A 24 H 15:00-15:15

SR HIEROHIREXLEE 2 ZE L E:e Y a—x HYROEAE

A derivation of basic formalism of the Schumann resonance considering finite electrical
conductivity of the solid earth

NG /R
OGAWA, Tsutomud*

VRO OR AR TS
!Earthquake Research Institute, the University of Tokyo

HEREENLS D > 2 —~ 2RO PRI GER, FEIAERE e 28R U CE e N TE /e, L L T Dilfil
(&, ELF RSOt dE s RIS RE OBRICEII E N % . TR DBIINE N5 552 LEPERICIZIRf LRy, %

CC. HERNESERGIITUCEE DWW T, A2 9 b B AMRESUSEE 2 R D—HRs A D E (A IER,  BRHR D —kk
itk &9 % R M CIROIE & & —Ra A IREXUREE 2R DEAEE O 3EERIkZIEL T, ¥ a—< Y HIRDER
fbziddr iz BETMOERBENICEK > T E NS T™M I 3 o7 DJFESF I DN THRE T %,

F—T—R: ¥ a—< VR, FEkRER
Keywords: Schumann resonance, Solid earth

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

MIS29-19 £-A01 FFR9:5 H 24 H 15:15-15:30

BRI TSR > A 7 LN OWIIERHTE . :
Aviation Tactical Lightning Avoidance System for Weather-Smart Airport Operation

T 2R— 1 b 75 L R 2 L R — 2 R 2 BB 2 S L B 2 R Il 3
YOSHIKAWA, Eiichil* : KANDA, Atsushi! ;: OKADA, Takad" ;: KENICHI, Kusunok? : YOSHIDA, Satord :
ADACHI, Toru? ; INOUE, Hanak@ ; USHIO, Tomod

LA R C B TR, 2 SAGR IS, 3 KBRS,
1Japan Aerospace Exploration Agentlleteorological Research Institut&)saka University

Aircraft initiated or intercepted lightning is one of the heaviest issues for civilian flights in Japan. Although several accidents
have been reported many years ago, it is currently much less possible that lightning strikes cause fatal aircraft accidents du
to both of certifications of aircraft design for lightning strikes and many of weather supports for aircraft operation. However,
hundreds of lightning strikes to aircrafts were still reported in each recent year in Japan, and airlines have been forced to delay «
cancel most of those flights and to cost millions of yen for repair. Especially in the coastal area of the Sea of Japan, winter light:
ning often gives heavy damages to aircrafts. Though flight safety is secured even with such heavy damages by winter lightning
it is necessary to take much more cost and time to repair after landing compared with normal summer lightning.

As is well known in aviation weather field, it is significant for actual aircraft operation that observed meteorological parameters
are converted to decision-making information. Otherwise, pilots, controllers, or operators need to learn meteorology as much &
weather experts, and to owe hard work load to interpret observed meteorological data to their risk. Ideally, it is desired to auto
matically provide them with predicted operation risk, for example, delay time, possibility of flight cancellation, repair cost, etc.,
caused by lightning as decision-making information. In order to realize products of those operation risks, high quality of weathet
observation is required. A high resolution radar, such as the phased array weather radar, has potential to detect thunderstorms
their early stage due to the high volume scan rate from 10 to 30 sec. A lightning mapping system, such as Broadband Observatic
network for Lightning and Thunderstorm (BOLT), indicates electrical structure inside clouds in concert with a co-located radar
data. Aircraft sounding and real-time data downlink, especially high-frequency data provided by Secondary Surveillance Rada
(SSR) mode S, gives in-situ measurements of three-dimensional profiles of wind and temperature. The in-situ wind data suppor
a radar to accurately estimate spatial profiles of wind speed and direction. And the in-situ temperature data can indicate altitude
of electrical charge separation.

Our research group started a research and development (R&D) of aviation tactical lightning avoidance system in this fisca
year. The final goal of this R&D is to provide airport officers with products of operation risks caused by lightning which are
derived from the novel weather observation devices stated above. In the presentation, overview and progress of our R&D will b
described.

P R RS, LR AT L,
Keywords: Aviation weather, Terminal weather system, Lightning
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—a—I)bFx v FI—=TE Rz GPSHHARBIKRK N ET T T 4 —DEHFE _
Development of the GPS tomography of water vapor distribution in troposphere using
neural network

JEAR WEFE s RS v L L JEER g 2
HIROKI, Akimitsu* ; HATTORI, Katsumi ; HIROOKA, Shinji?

VT RERAIEEBEEANTIER, 2 SR P RR
!Graduate School of Science, Chiba Universityational Central University, Taiwan

KRB EOWELELTZE5T X BRNEORENMLC % & JIRBFEERKRLADBADD %, TDK D HKER D
TRKZELDFHNUE GPSIC K B HENAIRETH B, KD GPSEKEEIF PWV(AIFRKE) VLN TWS, R ESS
T 4 —EETIKIENED & DO RINEDN T Wz, RIFFE TR ET IKEED NS R IMEEH — 2 —F )V %y
r7—2 (RMTNN) O 7))V 3V X LEHWT, GPST—2X & AMeDAS 7 —Z 5 3 KoT/KZ&S AT D RS & il 2o
MR U727 )V V) X LD RRE L Mg fRAEZIE T 5720, Bl I al—a v iEfrolz,

WG Bt 135 - 137, Jb# 34° -36° , SZE 0Okm-10kmTH %, FHEE. FETMNC 2070E], &E 51 50
ZEIL, 0.1° X 0.1 X02kmDARZ¥)VE Uiz, GPSEIIFIHIZRTIC 0.1° MIC—HREICET 400 SECiE L7z, GPSH
EONE I 201248 A 13 H 09:00ISTOEDEfEH LTz, /A RIEFEFED GPST— 2 THEEI NS T—RICH LTS
%D /A ZEETHIMU Tz, ICEDREEDFRE D28, @IS U TRECIMIC/KIRKED D LT < EFRIRRED KA
DR FIKRGE & LT, KBS DRET 2 A 2 IROEEL 2 5 2 12T 7 )V 7% VW CKZEE AR O
Folze BELIZHUOAAHRE 1367 |, JbiE 35° TE—ZED T F/KAEAKED 30 %, 20%, 10% FfilEs 0.5° ,0.3 ,0.1°
DFENTNDHEFICDOVWTY I al—yar®iTot, e, BEDMREEDREDIO, FERIREED KK iz 5K
Hagme U, KF - @EHCELT % 00 AnIROEELZ 5 2 12T 7 )V 2 O TOKEK OB 21T 1z, 8
BELIEHUDAEAYHRE 1367 , b8 35° |, B/ 2 km TY— 27l 15(g/m™3) HEIEAVKEITIIC 0.3° . & JTHIC 0.6 km
TH%,

VIal—Ya R KEREEIC DWW TIEE /KRR ED 30 % DY — 7z DEELIX GPSEMIA 6 5. 20
%D ¥ — 7 l% FDEALIE GPSEILS 10 S THIRTE 2 2 Vb o Tz, BIETHOSHEEIC DV T, WY A AiE
W EREET % C & TREKBEDWIELHHT S ENTELT Wb >, BLED X SICBIFE U Iz E kI
KENETTT 4 —=7 )03V XLIFEEL T T IVkEN R BHTEZBIND ST BRI T ENTE T,

F—T—F:GPSrET T T 1 —, IKHEL
Keywords: GPS tomography, water vapor
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20147 8 H 1 HIc&E LILE THRAE LB EROFEEICOWNT )
Measurement of surge current associated with lightning activity around Mt. Fuji on Au-
gust 1, 2014

KE WY AR W2 W)t
OHSHIMA, Satoshi* ; YASUMOTO, Masard ; KAMOGAWA, Masasht

VAR, 2 T Ty o
IDpt. of Phys., Tokyo Gakugei Uni ANTEC

HEBIGOBHTER L UT, i & Lz B CHtfuciin 2 &Eifie, DI AF—aA)Uc KO RlE L7z,
AEMRIE 7 H 20H~8 H 19 H TH > 7z, BIIBIE ORI, —HEEDRIHTFECH > 72D, SHBEH Tl >/, —
WEAE & [RIERIC S E & BB ERIC K 2 Eiid M < BT 2 A o Tedd, & LIl EA OVE EBHSIC X B B Z Bl U7,
100 AZ A %/ )VADBIIIE N, £z, Z OB IZRKELICO BN D O . RUEDAREEHBIITFR TS
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Lightning and atmospheric electric field during thunderstorm with a hailstone around Mi-
taka, Tokyo on July 24, 2014
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Preliminary report of energetic radiation during 2014-2015 winter thunderstorm.
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