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Monitoring and short-term forecasting of extreme weather and lightning disasters
using radio and meteorological observations of thunderstorms

Hobara, Yasuhide
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(1) We found, for the first time in Japan, that total lightning activity
significantly increases before extreme weather phenomena (tornadoes and downbursts) occurred in
Japan based upon the statistical analysis during our research period. Moreover, we investigated the
relationship between heavy rain fall and total lightning activity associated with thunderstorms as
well. We found the high positive correlation between the amount of rainfall and total lightning
occurrence frequency. (2) We successfully derived the spatio-temporal distributions of lightning
location, lightning polarity and lightning electrical energy from ELF radio observations and total
lightning data obtained from (1). In addition, by assuming the height of lightning charges from
meteorological data, we also derived, for the first time, spatio-temporal distributions of lightning

with amount of charge around Japan.

ELF



B X C—19, F—-19—1, Z—19, CK—19 (@)

1. MERBYFTIOLE R

ITHEENATEZ2 49 ZFRCEEFEOMER RN EEME SN TODHR, EROKEE RO
T X DB, TR R TH D, -, KREMELEY L. BHRM~OHEN
HRKTHD, FiEE L. AHOIO b —2 VEREBIN S, EFORENMRKIEIEIT LS
FoRELTWDZ EERWET T, FEORKBEM BRGNS 5135 E B &= EE
ZHELTWVWD,

2. WEDBEH

AWFFE ClIm 2 M o R 2 OB BB L | [REEREMEMT+25 2 & . (DR
GG OO AR (QEMEDO K E 72 EORAMECE N E B EORZE /M5
fiEEHT 5, ZNOOMERRICZL D, RO E K ECEXEFEORBICET 5T 5,

3. WHEDHIE

22 R IR RE 2 FE OB B & | KR M AT L, ()i R R e e SE5
FBIROFROHIR, (2) ENIZ TRA LB B IS OWCENEE B RO RZE M 04 08 24T
W, R RERR, EKEOBBICT ST 0, BRI, BEEE P EMT O AR F—2vE
K OVELF W@ Z 7 » 77 L — R L, M OSERRZET 5, RIS, MiRROE
MEET—A L hORESREZHH D BROFHIMNT 2 FHM L, ARV —F =12 K2R AR
& OBMRMEARHET D, S HIT, WIRPICHAE L E R OREHIRITHE R 6 | Mg ov%k
HAEMBEORS REDORMEZRHET D,

4. HWFFERRE

AWFSEHIENIC, ERRIR Lz 2 DO KBEE LHIMFICBB LFERTHZ EnTE, i
RO R GO NI, 5% OARBRICEHET DA CENRERIND & L bic,
BRLME L TBY, SRR LIAEND, LLFIZZE O BEERINEZ G BIZFR T 5,

4. 1 EFRBROEREORAENZ AW BREAEKREDER L G FH

EATRERE L CIZENAIO =2 VEBHIR y b U — 7 OENEREZIZIEE T Lz, X 11,
HEEHICL VB SNTEAAR N—F VEBHI > >~ 8U —7 (Japan Total Lightning Network
(JTLN)) T 5, 2018 FTIXE N 14 HFIZ BT EFE &l el ol 2 )i L T\ 5,

eI T, BAREN TRAE L 7 M
KRBIRTHLEBROEB B NS T

PN A N IFIZ DWW T, T & I L7,
B2 DZem % fE D EROEME LR D
L X N—=Z RRAEDK) 30 43RIIC B
—ZIVEOHEREMTHLTA =
VIV TIMABND, Fe. X Uv
PN—Z RFEAE 10 S RNCIEE R E D B
EIRDTWND Z LN gD, mOEHT
WXL kK A N— R N EES ERO
BIXZEEIZHOWTREEREAD 10~40
DHIZTGA b= TPy U TRAE BN
oo TOTENG, b—FIVEIEEINHE
GORERNCBE M T 5 2 &0

X1 :\AARM—ZILVEBHRY hU—2
AN R ST, —H MR E ) BR EEDRVWERO b— 2 VEIEBIOMIZ & HFHY
IRERPER I (HAYD),

EoYe I | Eus
’ \ | RARE % a0 - .
400 — y .
F—52ILF = . . o *
g 35 > "o
A =] 30 b
- 300 \ A = 48
: i =] e 2
E Zesd L\‘ i 2 s " .
S0 / \ 5 20 i, y=2148.4x + 72221
{5 [ 5 s . R1=0.84
ﬁ 100 Y | f . g 10 "_‘ - ‘. ¢
”ﬁm@hbw. ANA & 5 1%
4 —/\\(>’\/V\J /N~ N ]
- == === = - 0 50 100 150 200

17:30 17:45 18:00 1815 1830 1845 19:00
=55
S CER(+) Bz [LT]

B2 FR BT 2 EMEORRZENL M3 FHETL) & EPV) & ORR

TL Pulses / 2min



m

l

I, FRRICENTRAE LB RIS D P ZEMICHOWT h— 2 VETEE) & OISR 2 5
T, M3 ITRENTE DT, BlNE S b — 2 VEBE ORI SO EBIBIMRAE L7z (A A
Ho SHIZ, M OE RN, %%%ﬁiﬂ%ﬁ@%@?%ﬁﬁ%ﬁ/\"? A—SEBETLH LI

. —iEESND Z Lol

4. 2 B RX R, EWNEERFZEMRE OB &8 IEE OB

ELF #5 (Wi = i) S I 8 I . (Ab v BBl mT) oo sk s, UM oK BHI S & b ElE
IR O ELF BEFANC, (DICL v B SNZEN F—2 VEBNT — 25, EENE. %S
R P55 D %%E’Jizwﬂ?—@%*ﬂ}ﬁ% AV BREEEENOBMMEOR S & OFE)
DOEFZERI AR OE IR LTz (K72 L), £i2, KR T —HF D, KE BEMORBIEHET D
Z T, HARBLOWEEBM EORFZERM oA Z R THOTEH L, K4 KO 5 IzEnE
%LE’W:&% IRITH, BHMENLOCL EO, HEIZOWTEEHEEDOEM S 2 R~T, B2
TITARE, AT LR R EHSORICIERERE (FEHICLV I EOEmIPRIIND) I
ob\fk% f;%ﬁi%ﬁo«%éﬁrﬁ@< R4 Lm\é - Mi/\i) Do ZIVH DML FFIZE
TMEOREREEFEICLDIFERENTHRINOIMIBICBITLEKRTEA A MTBWTEEZRE
WEEHZ2D, é% Z. JY/V&/rAO){%E'?u%&xﬂﬁﬁ“é{%éﬁ% ET—A L NOEHT AT A
DOBHFIZ B LT,

TEARMESEER (352512 ) BIRMYEER(68981 > ) HE*TI‘E§$( 1789—{/\/ )

{ ‘P'\':
{

Longitude [°]
Longitude [°]

ERTEE (457 12 1)

. . - - = sl . ] o % W - ¢ - -
138 139 140 141 142 138 139 140 141 142 138 139 140 141 142 138 139 140 141 142

Latitude [°] Latitude [°] Latitude [°] Latitude [°]

5 10 15 20 25 o 5 10 15 20
X4 BEEESA (1Q] > 50 O (HF) K5 BEBHESA (1] > 50 O (&%)

&)}

SRS =T e

(MEstamSC) - (B 0 1)

(%) (Bt 3514)

1. Y. Hobara, Lightning applications to severe weather and power grid systems, National

Conference on Severe Weather (NCSW-2019), 2019.

2$%ﬁk% FRAE D, S. Heckman, M. Stock, C. Liu, HARENOZERMHS % (E 5 FEILE
BIFD b =2 VEOREICET 20158, AAHERERERE A 2018 42 K43, 2018

3.S.Murai, Y. Hobara, et al, Accuracy verification of lightning charge moment and

lightning charge height remotely estimated by ELF observations using lightning current

measurements at wind turbine, Japan Geoscience Union Meeting 2018, 2018

4.Y. Hobara, S. Kono, T. Ogawa, S. Heckman, M. Stock and C. Liu, Characteristics of total

lightning associated with recent hazardous weather events in Japan, ICAE2018, 2018

5.Y. Hobara, J. Yamashita, R. Murai, T. Narita and H. Mitsuzuka, Lightning characteristics

with charge moment change over eastern part of Japan by ELF and LLS observations, ICAE2018,

2018

6.T. Ogawa, Y. Hobara, H. Iwasaki, S. Heckman and M. Stock, Statistical study of the

relationship between total lightning and heavy rainfall, ICAE2018, 2018

7.Y. Hobara, Lightning application to extreme weather and power grid systems, National

Seminar on Innovation, Technology and Applications (SENITIA), 2018

8.Y. Hobara, Lightning application to extreme weather, 6th International Conference on

Signal Processing and Integrated Networks(SPIN2019), 2019

9. HHPA, MK, BuFHME, =5 Xy XU Z T T T 2T B RRER =4

% e B AR E BLHEUR, %%E&“T”‘/\élk 2018$

10. [iBF K, = > 27 U — MR OEAE 5y BN D BRI BT o AL SRR, AR

P RERE, 2018 4F

11.Y. Hobara, R. Kitamura, T. Narita, D. Ohta andT. Tsuya, Lightning Charge Estimation

over Eastern Part of Japan by ELF and LLS Observations, 2019 URSI AP-Rasc, 2019

12.Y. Hobara, S. Kono, T. Ogawa, S. Heckman and M. Stock, Total Lightning Activities during

25



Recent Extreme Weather Events in Japan, 2019 URSI AP-Rasc, 2019

13.R. Kitamura, Y. Hobara, M. Sato, Y. Takahashi, T. Adachi, T. Ushio and M. Suzuki, Global

distributions of Lightning Electrical Energy Estimated by Optical Observations from

International Space Station, 2019 URSI AP-Rasc, 2019

4 dbRIFEZ I, IR TE, Aguiiist . e, mfEsEuL, BNnd. FRAE. gaRkE,  [H

BREH AT —3a U b OFBIINC X O HEE SN EEMT— A NORKRSN, H 97

[l B ARKER T, 2019

15 PR YE, C. Gomes, A.T.Mohamed, HiJlIFnJk, M. Stock, HEHHME, HFET VT ICBIT
EUREEE L F #5800 A2 - 7o %8 O BRI RrE OB, (MIHIfETHE ) , 55 97 B A AR

%%%?é,mm

16. R. Murai, Y. Hobara, J. Yamashita, S.Heckman, Improving accuracy of locations and

lightning charge moment changes using multi—point simultaneous obsevations of ELF

transients, Japan Geoscience Union Meeting 2017, 2017

17. H#@ FIRAS G, LT, fﬁﬁk%,ﬁﬁ%% :%ﬁ% RKHWE, AL, R

1 FE B iR~ D 7 F5 2 7o ELF HF RSN %%méht@@%T% A

%kio«~%ﬁ§%m%f®@£ BRI, 2017

18, R, JFEATE,. R, BIARE.  BCHAIE. M. Stock, S. Heckman

ELF HBE R O [E N 2 RIRRFELI 2 W2 38 B 78 3 L OVERTE— A v MEEREICB T 5158

55 96 [7] A A RRER T, 2018

19. d%%M\H#@ IR, BEY, IR, REmME, ELF# 7 oY= b a

M7= BRJER I Té@@%ﬁ%%m TR HHESE, 5 96 [l A AKRKER TR, 2018

20. {TNBERER, A, gnARE S WBIMS, AARTRAELEERY = v MIfES FEERE

JEEEL & BT — A 2 MBS D05, & 96 Bl A ARKER T4, 2018

21 /NI, IR E, A2 . M. Stock,  S. Heckman, HAREWNTHIM Sz h—& L

WL WREK & OFBIRIR OFAA |, 25 96 [l H A KK ER TS, 2018

22. Y. Hobara, S. Kono, T. Ogawa, S. Heckman, M. Stock and C.E Liu, Total lightning

characteristics of recent hazardous weather events in Japan, American Geophysical Union

(AGU) Fall Meeting, 2017

23. Y. Hobara, Lightning electrical property deduced from high speed photometric

observations from space station, Versim2018, 2018

(XEF) G o)

(PEZE R PEME]
Ok Gt o)

SAFR
T
MR
FHYE -
iR
HHRAAE -
E N7 DRI -

OBARoL G o)

S5
T
MR -
FHYE -
Hg
BaaE
ENADR -

(Z Dfth)
R b — s

6. WFIEhE

() WF7esr
W B R4 - ey Kb
n—<FK4 : (OKANO, daisuke)



PTBIF SRR 4« R
R4 WNBEBHEE ¥ —
W4 - %

WroeE &5 (841) : 00169129

e R4 - fH AR
n—<5K4 : (NARITA, tomomi)
AT B AR TERER 4 ¢ IHirE TR RS
R4 o TR

W4 - Bz

WHE#E RS (8 41) : 00767808

R HERAL - Ak 2

o —< K4 : (IWASAKI, hiroyuki)
AR e B4« B K7

R4« BE

W - oz

WHEEE S (8 41) : 70261823

@) 5t

WMEwmhERA « 2H BR
n—<5 K4 : (TADA, shigeo)

e E KL - B KER
o —~FK4 : (OIKAWA,tamio)

KB C X D058, FEZ O AR L BEICBWTEET 2 b0 T, £07d, WD EMROMIER D ARFKEFIC
SV, EOERFEFIZE S GO TR TORZEERICHET S RAELHEMEIL, A EACREENET,



