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In this research, we developed a new inexpensive lightning strike prediction
technology to reduce the damage caused by lightning strikes in wind power generation to a fraction
of the current level. The technology to reduce damage caused by lightning strikes is to detect the
radio waves from the discharge from the tip of the wind turbine 30 seconds before the lightning
strike and stop the wind turbine. Stopping the windmill can reduce the number of lightning strikes
by 80% or more. It was confirmed that almost 100% of the radio waves due to the discharge from the
tip of the wind turbine could be detected more than 30 seconds before the occurrence of a lightning
strike. Furthermore, we have obtained many new findings by using the developed three-dimensional
visualization system of radio wave radiation sources.



# X C—19, F-19—-1, Z—19 (&
1. WFZERHAR S F 0T 5

HERBR BE A = X L F — L RRE OB G LNG K EF 2 )
FORAEMEAHT 2 BNREOARSS < OETMEENIC = Y A7K_
HMLTWo, —75, BATIIME & RIARICIZR 7038 N I 6E 7 i 1 \
PAFET DI 66T EREOBARIIFTRERERD 0.1%FEE
T L bET B H 50, BAREERWERO—ORNEE | U275k,

kW ETHD, FEENBRIKRLE LTWDEET 2014 4 o
12 AIZA L7 b— F(EHEE)~DOEET 5 T M ZEHE .
ZDBEENFEA LTz, T oAk %?@zh ENE Efjfﬁﬁﬁ@ﬂj] ol
FEAT TITEFEDOHFI AR ARETH 5, wIT 5 FRIOE S FE :
DOFH-HEFRRO by ZTIERAEZRITIEEE TH 59, :mm A
LA R S Tm/s LA F0oD B\ ) 8 FE @ M AS H AR5 1222 < EE)D s
ZOMBGRA DAFIIRAET LENEEEM THRELS WD eas as
B 1R TROCREREY A7 BHET 206 TH DY, @Jx —
[, M 100m OB OSE, KFHHI O HFE Tk E LAEFNES

T HBEES L2 0.04 FAEQES EMT 1ML THHOIHL  HEHTHY A7

. itﬂ#eﬂﬁﬁf T4 ZRZ 30 ARG & D, AT Y CIEE 7

Fmﬁ% EHL D DI, IZE_Tfio_Ei%Fm% -
iﬁ<mnﬁ*@ﬁﬁ_W@L%%ﬁfim%%#ﬁﬁ% ke

E%a:}:@n FEYEY) [ 1R D B HENEE(ER X E)T 57 J—

DT, BFRETITEENILKENEGL(TMEE), 7 RWH  okm

DA DMEIRL @_d@@ 100m DANE THEE L2V in&E D
FOBMNIEE LR, ZOEDR 2 FIORTREFOS T i
S 333m DOHFF U—THAE 1 EFRRE LEEITIFELR i\

W, AFFIFARTHL AN D0, JRENS Em & E A2 R4
SELEBEIAABEOBRLEL TH S, = Z TENIIOEED mm#%ww“
g??%ﬂ#ﬂzigfﬂ{ﬁﬂggg ﬂ%ﬁﬁﬁﬁigﬁkﬁgigggﬂ AFOLASE | UEOTASE
TR Anf 23 AR D BT WV DT o = o
BIMCLTE T, REBRTRAX T L kol e res N2 AFHLEFE
SN A TWDESY), BEEEORERZ H720 L, KRERPRERITER OGS ERR
TIE 200C CTHEBUIVEFIEEZ Lz, =2 CTHEOME R TIL, KEREHEZEHSL
T, &< JE_L%&EE‘%HA%:@ LEHE~OEEZS Lz, FRP #8711 — Ko sl
B A Z T DRy (L %) 280 T TR ZWE Y | BBERAY 7 — A2
< (Forar B =)k Lizh, K& f@@g%%ofﬁ%—“%ﬂy?/w Z(SPD)
D T TRV T —ORELRBEEFEICHLL TWD, L LESADNSEIRO@EY
BWEITSE - FHRRO hy T OEETH S,
2. WFEOEH Eﬁ
BB LY BAHERN S OB FEEIR TEEICL ey V)
BEHUASLVREE (1) EWXESRAET ool 5 N
FBEBBL, (2) AFEOTRAF—RHMEMNDS D N
RKEW, D225THD, QEANTINEZDZ EIIARHA /s
HEThHLM, Fxr D 10 FL LEICbhble 2 ESEZ A
T DB ERM ~DWEHE = RG & LItz L 5
&%@zﬁa Q;®%§Eﬁ%ﬁgf%éwfgﬁ
WinkEZ2T, BEBBR T TIEBES7L— RO - .
InE 30 RN L. 2 0% Hfs dzemEny R A ST gk
ST R SN D, M 3IRnT Lo, ZDOEMER 3 A - SR B ooZE R T
. ﬁﬂ@f?&i/\%ﬁﬂ’@»o%ﬂ:EP@HE@&'H#%T@
EFEEIZLDZEREZFHD WD, T7b il
Eiﬁ%ﬁw%é%ﬂﬂﬂiﬂb'@\‘é —
ji SREETITEGE 8m/s B2 DL AIE
ZEMBM A BE) L C & ENEA
LTW5b, £7-., BElEEHFORE Cl3%E
FEMIEXEVICIEIND-OICE
JATH EmEBEBNRRETHE, Zokk
Bk, Em&EE2 P CEUL, JRE
gk S8 C B X EORAEE KIF
WK (80% LA E) 5 Z &R AlHE
HABZEHERIBEL TS, 72720, A
AR S A DI HLER RG] 30 #
NI EZ TIT O0ENH D, y
2014411 B2 = = — A % o afif o .
KX 0 ERHIR 3 IRTTALEIEE % 4 30’(73 /Fx’ﬁ&%ﬂﬁ?ﬂ%@ f*%@ 151

"o

v =)

-

e




EEOIEREE50m)% 1 » RS U7ZBRIC S DRSS E 0 B o b m & & OB
%®¥M%E4mﬁfxwku®i@mﬁﬁwﬂjaﬁﬁﬁﬁmmmEmt%mn%E5mn
DFFAIC A TND Z EDRDDD D, &Hfm%ﬁiﬁmw WZHDHEITHEED 2 3Lk
AT ASRTT57720 1 BRI FTNOEE %ﬁﬁém%ﬁ#ﬁmf ThHE
f&%o_@m%ﬁ@u%%#kbfﬂl@k@_$®%@@Ewm%ﬁhﬂﬁ‘@ﬁ
2 SYAMCIZAESESE T 1 AN IS SR CO W BN AR AE L T\ 2 2 & 3
%o ZOEFERIL 2 HLL R SALEREE 50m LN CMESE LA T 52 itk > Tk
m%ﬁ%%ﬁf%é EEERL TV D, 3 RN U RS & 2 8 T A R & 9 At
@7/7%%@@%@%#ﬁﬁ>3&E®u%%&mbfwé LU, JRE GG D D%

S EBREATIUZ L VO THIIE 2 IO T T F I ThHAREE D, ZOFIET
_hif$ %#%%Lf%tkﬁ%ﬁ®%ﬂﬁﬁﬂm_ﬁ%%%L(w%mﬁT%ém%
B OWELCZE M B OJE LT, PHLTOLEENE E 5 £ TOREM, (B,
TN LB B HIZ BT RIEZR [ B2 RIAD 5,

AT TIXR S B EE~DOEEE ML, LREXEOBRELIIRT D72DITLLTF DR
ZHA SN B,

< TR om0 I O AF B M sk G ) E O T T Ok AR Bl E I & i E T 5,
s TENDOHFREE &AL ERE ORFEETT O,

s BIIR & 2R DRI D BN AE LT & & L& E~EBITT DHEREZRD D,

- ZE[EM D B X A2 EOREIH L T\ a2 B kT 5,

AR SETREN SO LM EEE S SIHT 5 2 ERARERT L X 2R T D,
3. BFED JiiE

AWFIE HP 2T D728 A B IRAL EAR E AL E ORUE, B &% W72 E
FHEORIE, C TH%Z T2 OITHKEEEEORE. D Tz 450 KiE/R 7 > 7 i EmN
WOFE., E THONEREORKIE, F % EOMETE TIZ TN AREDRRGE. G Bk ER
DIEEN S E~BITT HHIE OFFE  H 22 M E A O b w) & R R OB % HEEE,
IRIREREZ AT HEORE., J L v 7 X O 2 EH I 5, HEICIL., EBROMmME
ICIE-& - Wt SHEDH Y . EREBROL—7HIZ 4T BAVIENEN KX, EE
%ﬁﬁ%@ﬁﬁﬁ&é@ﬁ\9&<&%4$%@%@?—5ﬁ%%ﬁ%60*ﬁMiEM
B O NEERT S0 CEAE 3 » AMEEEL TITH, /2. &
BEBNEZ I AEIATH ZOHFER 18 Th 5 K5
BeADBGHE 27 LS B 5 - OICKEEDOETRITES
xR E LB Z I B RETIT O,

T2 13RI 10 AN IE - T 5 (2R3 1 B PRy
DU R TE S VT2 R )3 BT & P A& 2= OB
AT TE 72, 132 H KRR EFLIH D08, )R
HENT 0> B\ 7% FE AT 0 (X G BN O Al 1E A
HWBENEES | BN b LTV D, 2, BIET

K%%ﬁﬁ%ﬁzéﬁ%ﬁ%4gmﬂA~m%%Lf
W5, TDOHIHD 1 TEHIEBEE Y BN agER/NETH
%‘f@?ﬁ}%%ﬁﬂﬂj T?%gfi%@ %m AR THIN
SR B ELEE 27212 4 BT O/ S (E~H)

W LT, E7o. ABIRICBOC SR AT HEye X0 A IIRPHERT OB

RO B R DM T 3 TSR S T B 76 B S
TESLE ﬁ%@%ﬁ%ﬁp R BT A AT R R (x0,50,20,t)
A 72 N E AL, G T — & IR /
i, 360° trﬁﬁf”“ﬂﬁ%é&@k%ﬁ%%f&ﬁé " e

l6;TTi9;E%®%%&y@kﬁW®Tﬁ$ Y viE
WRBE S s & BZET T T TOBRBKROEERL t1~ 6
ta Z2 PR ET DN TR DRI x,y,2,t D4 D THDHDT, (xy32)
4 DU EDT T FTEOEWN EZETIURERIEON & '
EIETHZENTED, 2720, t1i~tulTFNFNOZET
L FF LR UEFHCH D GPS 7o T FIc ko Tlan L a T ovm)

WD HHET 2RIET VTS VAT MES T RT L= T Coyom)

T, TVTUT GPS T T, RIS L RS D, mT 7T

SR AEI G PEL T 508 LD IR Ok ) GPS fif

ARG IRV EIIITA T 2 KB S 2 IREIC I 6 R 3 Yot

THERE MY 2, N B E O J
GER R

kit A 75)6 J OMEHIEICRH L TA~F 2527 L, G~H 225\ TiX 80% R EDERE, 1
1L T0%FREE, JIZ DWW TIX 30%FRE DERE Th D,

(DA FEEZTORANFREEMAS O a1 FfiEY

AR CIXJRHICIR D OE 2 RHICHRM L CREZE IS5 2 L2k > TEEOE
ZRIEIZAR TR S, o T, BENS O A& 5 ORARNI R EiE COMEL EE O 30 7



’ l
4 l
b
F>

.

L)
\ ‘||

’ ‘ A b e Mo sﬂ - ( [
".? . (h\ I' ) v “'\4 i
X7 3WICAEEE S - B3 E % X8 3RICNLERLE S 47 B )56 B fi %
E@mﬁ@T/TT@ugwﬂﬁ(rﬁﬂ g@&$@17@@1mmum7#klw
0,0) VTEHEO B AFHF(c)11/14/2014(15 FF JEVEE (JEAEAS 0,0) JTEF D EWRAEIRE (o) #%
~ 91 W) O M F R L R LTS O IO $%%(ﬂ$@tﬁ4wﬁﬁ%@$&m%
P, () 12/2/2014(14 W ~22 ) D Hi |- 75 U, (d) BB OB AT v

L TR 0> A FE
PLEBTICHE TERITIUTEWRNA 2, 2 C, VHF #ER 0215 2 F 8 U= B g 3 ot
N TE AR T HE 1 2 O TRV S C O B DR AR DWW TT 21T o 72, X 7(c), (d) ii&ﬁ%
Fﬁ@h@ 2 HRE O R LR )% E % ﬁfﬁf%ﬁéw_ B HTE AR LT\, [ H 3k
FEBEBICHEWVH EBEBRN EFHT 5 6 R EMEITE CTHENPREL TND D é:75>2b75>
F72X 8(a) OFRFREDO BB R EALITEEDORAEZRLTEY, Wbt 15 mibﬂ
A CHENBEL TWDL I EZR L TEBY AN EZFITTHIEIIARETHLEN T

Jh
A oA

e —

oo Eho, BB CHSREE, BB CRAELEE .
BEE OROBIEMEIC OV TORERMABBONE, s, " o C o
(2) Jebet) O FEH OB HEED o ) ) o =
BTEORERICB O TRED D OBERMHFIEET ‘ =
DBREEEIC L VBT B2 LR b b AENREE -~ o O

ﬁhﬂ%E%ﬁ-ﬁ%ﬁ-E%ﬁ@3*@%%%LTV TS @5 PG
%, BWHEHR 3 WO BREE S AT MIRBHED
OEMEROBIE L RAT 2 Z ENTRETH 2. L4FD i T oo =
3am®ﬁmﬁ®ﬁﬁ%L%19_rﬁ‘3@%Lu% e o e, =
T ANRKERE, IE - AO 2R, A IED 2, 33 & L — A —ra—[icEhRE
%ﬁ%ﬁ#ﬁﬁk& BT A EEFER L. & f%ﬁ%ﬁ
(3) EJ1¥EE &m@{%*@ﬁ%@m%ﬁ@@ _— |+ men |7 “pan
JREA~OWEEIZ L DHEIZERORIEL B I ” .| N [Hs&
RER S 5. b 7 B F Clae < pFE '\\§ﬁﬁ,1 \\ o
|

ﬂ-
4q
1S

o] H2 iéﬁ@{ﬁﬁ% CRAEMR DV CE AN - NG
T R LT —IZH Y L, B O R 235 < = [
%L RMEFRL =IO ERE< Ll ¢ ™
T2, =2 CRAFKERR~D 82 BlOWE L - " ol =
PERNC 2 DEEEM 2RO 7-, ZHER 1017 - . o K
T, BWEOK 6 BINAMNE, K2 BINEMME, . 3

# 2 BINRNRRME T dH - 72, B RO 50%
X IERRME S ARRIEDR) 8 1%, 5% ML 18 e || ===l -+ 1
K&, —F, MR O 50 % I3 &k 23 1E B
WD 2.5 £, BWfEIL 3 RV, %] 10 'ﬂ:jﬂi @JDJ'JEE'%% AT l‘i
(4) F72 2 W EAE A2 W= B RERK D 3D v~ v e /XTAODF'#J%%@@

R OB Bk VHF HEEWE O BSR4 B
FIZL > TELN TS (a2 —AF v afiBlK
ZICL o THEEINEZVAT A L @/ LMA),
VHF B IR 1IN EAE FE A3 < 2 < O R & 5 e
TEDLLEWVWOIFIRERE LTWAED, ZIEEENDS
EREOMHEERBREN/HER CEX 0o X 11. FALMA ®F {Mﬁh% EIRFE

»
4

TR
|

§5is 23
| |z0e™ gax"

5§53

| 1332

[

h'tr,........ e —



AR LTS, 2 CYUIFEE CILE BB R fTRE
LF HOBEW ZFIH UL ERE fE/X?‘A(FALMA)%’:F'aﬂ%’ﬁL?ZO
FEONEREE 2K 11 IR T, EERZEDOEHMHEIX 2im, R T 8 R
fEIE 11m TdH 0 (LMA & F%LL EOMRER FBLITE 72, Z 0 LMA B
& FALMA % [R] BT A NI U 5 JE RS C O E
A UEREIC OV T T2 72, K 1213F0—FIT, Bk

EBRPERT D & X THEK DT VHF 45O MR 5 4] 12. LF #EHRFEGR) &
IZHRAE L. BV TED%RATLE BOMFHENSAET S 2 L2 VHF 5 (79) 00 25 i o
- 7 A S £
(5) TEED TH®
BT 3D M EEES 2T MIEBRICERENE L -
B OB L 105, #&b%%@%% T3 o7 a7 C
_&%ﬁ%bfmé B o CHICHEENF AT HHFNLT I ' oY
Ltm%ﬁ@ﬁ<f%ék%méhé HEERMRBRZK 13 | W DT
_rf EDFRNEBS #%é%é# WEEFTCH D L 30 4¥EAN Lk

VEMNIAE LI RERIT 99. 5% L ZIFT LT D, A% T | PRSI
%D%EI%J: DS LTIEE UV RA L FTOTHIEE VR A b
TOWERFAOTHE BB,
<5 FACHER> ‘ ;

NEDO M e o tep EGE 2 0oty 0 15 HEO TR

NEDO “¥-5% 26 4 £ R\ /7 56 7 b - %ﬁiuﬂﬁfk%i& #(2015)

NEDO W AR )58 FEH AT BA %8 (% & PRt 3)(2015)

D. Wang, W. Rison, N. Takagi, R.J.Thomas, H.E. Edens, D. Rodeheffer, P. R. Krehbiel, Japan

Winter Upward Lightning: Triggering Source, Initial Leader Progression and Parent Storm

Charge Structure, Asia-Pacific International Conference on Lightning (APL), Nagoya,

Japan(2015)

K. Takamatsu, N. Takagi, D. Wang, Characteristics of the brief but bright discharges that often

occur along the trails of positive leaders, J. Atmos. Electr., Vol.35, No.1, 17-30(2015)

K. Takamatsu, N. Takagi, D. Wang, Characteristics of leader/return stroke sequence along one of

multiple branches of upward lightning discharges, XV International Conference on Atmospheric

Electricity, Norman Oklahoma, USA(2014)

@ Y.Takayanagi, M.Akita, Y.Nakamura, S.Yoshida, T.Morimoto, T.Ushio, Z-1.Kawasaki, D.wang,
N.Takagi, H.Sakurano, Y.Kubouchi, Upward lightning observed by LF broadband interferometer,
The Institute of Electrical Engineers of Japan, Transaction A, Vol. 133, No. 3,
doi.org/10.1541/ieejfms.133.132, 132-141(2013)

D.Wang and N.Takagi, Characteristics of winter lightning that occurred on a windmill and its
lightning protection tower in Japan, IEEJ Transaction on Power and Energy, Vol.132, No.6,
DOI:10.1541/ieejpes.132.568, 568-572(2012)

©@ D. Wang, N. Takagi, Typical characteristics of upward lightning observed in Japanese winter
thunderstorms and their physical implications, Proceedings of 14th International Conference on
Atmospheric Electricity, Rio de Janeilo, Brazil(2011)

mARMZ, £ OEE AR LR BEERM~OEERE, BRTSWIGE B,
Vol. 131, No. 7, 532-535(2011)

@ Wu T, D. Wang, W. Rison, R.J. Thomas, H.E. Edens, N. Takagi, and P.R. Krehbiel,
Corona discharges from a windmill and its lightning protection tower in winter
thunderstorms, J. Geophys. Res., 122, 4849—4865, doi:10.1002/2016JD025832(2017)

@ Zheng,D., Wang, D., Zhang,Y., Wu, T., & Takagi, N., Charge regions indicated by
LMA lightning flashes in Hokuriku's winter thunderstorms. Journal of Geophysical
Research: Atmospheres, https://doi.org/10.1029/2018JD030060(2019).

@ J.Sawada, N. Takagi, D. Wang, T. Wu., Characteristics of lightning current at wind
power generation facilities, Proceedings of the International Conference on
Atmospheric Electricity, Nara, Japan(2018).

Wu T., D. Wang, N. Takagi, Lightning Mapping with an Array of Fast Antennas,
Geophys. Res. Lett., 45, 3698-3705, doi:10.1002/2018GL077628(2018)

VHRRE, BER, V-7 12, Bl A, 875 EET 2 72 S ER R O

3D v v BV T VAT ADOBFE, AARKERFRE 97 BIFEER=(2019)

Wang, D.; Wu, T.; Takagi, N., Practical Features of 3D Lightning Mapping System
FALMA. Proceedings of 11th Asia Pacific International Conference on Lightning,
Hongkong, China(2019)

HOOE

® ©



26 26 6 26

Wu Ting Wang Daohong Takagi Nobuyuki 124

Intracloud Lightning Flashes Initiated at High Altitudes and Dominated by Downward Positive 2019

Leaders

Journal of Geophysical Research: Atmospheres 6982-6998
DOl

https://doi.org/10.1029/2018JD029907

Zheng Dong Wang Daohong Zhang Yijun Wu Ting Takagi Nobuyuki 124

Charge Regions Indicated by LMA Lightning Flashes in Hokuriku®s Winter Thunderstorms 2019

Journal of Geophysical Research: Atmospheres 7179-7206
DOl

https://doi .org/10.1029/2018JD030060

Shi Dongdong Wang Daohong Wu Ting Takagi Nobuyuki 124

Correlation Between the First Return Stroke of Negative CG Lightning and Its Preceding 2019

Discharge Processes

Journal of Geophysical Research: Atmospheres 8501-8510
DOl

https://doi .org/10.1029/2019JD030593

Wu, T., Wang, D., & Takagi, N. 124

Velocities of positive leaders in intracloud and negative cloud- to- ground lightning flashes 2019

Journal of Geophysical Research: Atmospheres 9983-9995

DOl
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019JD030783




Gao, P., Wang, D., Shi, D.,Wu, T., & Takagi, N. 10

Characterization of Multitermination CG Flashes Using a 3D Lightning Mapping System (FALMA) 2019

Atmospheres 1-10
DOI

https://www.mdpi .com/2073-4433/10/10/625

Huang, H., Wang, D., Wu, T., & Takagi, N. 124

Progression Features of Dart Leaders in Natural Negative Cloud- to- Ground Lightning Flashes 2019

Journal of Geophysical Research: Atmospheres

11143-11154

DOl
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2019JD030990

Shi, D., Wang, D., Wu, T., & Takagi, N.

124

Temporal and Spatial Characteristics of Preliminary Breakdown Pulses in Intracloud Lightning
Flashes

2019

Journal of Geophysical Research: Atmospheres

12901-12914

DOl
https://agupubs.pericles-prod. literatumonline.com/doi/abs/10.1029/2019JD031130

Wang Daohong Wu Ting Takagi Nobuyuki 138
Charge Structure of Winter Thunderstorm in Japan: a Review and an Update 2018
IEEJ Transactions on Power and Energy 310 314

DOl
10.1541/ieejpes.138.310




Wu Ting Wang Daohong Takagi Nobuyuki 45

Lightning Mapping With an Array of Fast Antennas 2018

Geophysical Research Letters 3698 3705
DOl

10.1002/2018GL077628

Wu Ting Wang Daohong Takagi Nobuyuki 123

Locating Preliminary Breakdown Pulses in Positive Cloud-to-Ground Lightning 2018

Journal of Geophysical Research: Atmospheres 7989-7998
DOl

https://doi .org/10.1029/2018JD028716

Shi Dongdong Wang Daohong Wu Ting Thomas Ronald J. Edens Harald E. Rison William Takagi 123

Nobuyuki Krehbiel Paul R.

Leader Polarity-Reversal Feature and Charge Structure of Three Upward Bipolar Lightning Flashes 2018

Journal of Geophysical Research: Atmospheres 9430 9442
DOl

10.1029/2018JD028637

Huang Haitao Wang Daohong Wu Ting Takagi Nobuyuki 123

Formation Features of Steps and Branches of an Upward Negative Leader 2018

Journal of Geophysical Research: Atmospheres

12,597 12,605

DOl
https://doi.org/10.1029/2018JD028979




Hazmi Ariadi Emeraldi Primas Hamid Muhammad Takagi Nobuyuki Wang Daohong

Characterization of Positive Cloud to Ground Flashes Observed in Indonesia 2017

Atmosphere 1 4
DOI

10.3390/atmos8010004

Daohong Wang, Ting Wu, Nobuyuki Takagi 1

Charge Structure of Winter Thunderstormin Japan: a Review and an Update 2017

Proceedings of 4th International Symposium on Winter Lightning 1-4
DOI

Naoki Tsukamoto, Ting Wu, Daohong Wang and Nobuyuki Takagi 37

Light intensity profiles of return strokes at the bottom of rocket-triggered and natural 2017

lightning channels

Journal of Atmospheric Electricity 1-9
DOI

Daohong Wang, Haitao Huang, Hideyuki Yamada, Naoki Tsukamoto, Ting Wu, and Nobuyuki Takagi 1

Observation of Lightning Attachment Process Using a New LAPOS 2017

Proceedings of the 10th Asia-Pacific International Conference on Lightning 1-4

DOl




Naoki Tsukamoto, Ting Wu, Daohong Wang, and Nobuyuki Takagi

Return Stroke Light Intensity Profiles in the Bottom of Rocket-Triggered Lightning and Natural 2017

Lightning

Proceedings of the 10th Asia-Pacific International Conference on Lightning 5-8
DOl

Ting Wu, Daohong Wang, Nobuyuki Takagi, William Rison, Ronald J. Thomas, Harald E. Edens, and 1

Paul R. Krehbiel

Observation of Corona Discharges from a Windmill and a Nearby Tower with LMA 2017

Proceedings of the 10th Asia-Pacific International Conference on Lightning 9-12
DOl

Wu Ting Wang Daohong Rison William Thomas Ronald J. Edens Harald E. Takagi Nobuyuki 122

Krehbiel Paul R.

Corona discharges from a windmill and its lightning protection tower in winter thunderstorms 2017

Journal of Geophysical Research: Atmospheres 4849 4865
DOl

10.1002/2016JD025832

Daohong Wang, Yasuhumi Hisai, Haitao Huang, Ting Wu, and Nobuyuki Takagi 1

A comparative study on intermittent propagation mode of positive and negative leaders 2017

Proceedings of the International Conference on Lightning & Static Electricity 1-4

DOl




D. Wang, N. Takagi, M. A. Uman, D.M. Jordan

Bi-directional Discharges Occurring at the Tip of Dart Stepped Leaders in Rocket Triggered 2016
Lightning Discharges
Proceedings of 24th International Lightning detection Conference & 6th International Lightning 1-4
Meteology Coference, Califolnia USA
DOl
Daohong Wang, Norio Sawamura, Nobuyuki Takagi 152
A Positive Lightning Discharge that Caused Severe Damage to the Blade of a Windmill 2016
Proceedings of 33rd International Conference on Lightning Protection 1-4
DOl
Daohong Wang, Shintaro Kuroda, Nobuyuki Takagi a7
Lightning Attachment Process Parameters Measured by Using LAPOS 2016
Proceedings of 33rd International Conference on Lightning Protection 1-4
DOl
D. Wang, S. Okumura, T. Wu and N. Takagi 1
Progression Characteristics of the Transient Discharges Occurred at the Trails of Positive 2016
Upward Leaders
Proceedings of 2016 AGU Fall Meeting, San Francisco 1-4

DOl




Ariadi Hazmi, Primas Emeraldil, Muhammad Imran Hamidl, and Nobuyuki Takagi 8-2
Some Characteristics of Multiple Stroke Negative Cloud to Ground Lightning Flashes in Padang 2016
International Journal on Electrical Engineering and Informatios 438-450
DOI
Wang, D., N. Takagi, M. A. Uman, and D. M. Jordan 121
Luminosity progression in dart-stepped leader step formation 2016
J. Geophys. Res. Atmos. 14612-14620
DOI
10.1002/2016JD025813

60 1 14

Ting Wu, Daohong Wang, Dongdong Shi, Nobuyuki Takagi

The Fast Antenna Lightning Mapping Array (FALMA): Applications in lightning research

AGU Fall Meeting 2019, San Francisco, USA

2019

Ting Wu, Daohong Wang, Dongdong Shi, Nobuyuki Takagi

Intracloud and negative cloud-to-ground lightning flashes not producing classic preliminary breakdown pulses

AGU Fall Meeting 2019, San Francisco, USA

2019




Ting Wu, Daohong Wang, Dongdong Shi, Nobuyuki Takagi

Three-dimensional lightning mapping using low-frequency radio waves

Proceedings of URSI-JRSM, Tokyo, Japan

2019

Wang, Daohong; Wu, Ting; Takagi, Nobuyuki

Practical Features of 3D Lightning Mapping System FALMA

Proceedings of 11th Asia Pacific International Conference on Lightning, Hongkong, China

2019

Wu, Ting; Wang, Dachong; Takagi, Nobuyuki

Some Abnormal Lightning Flashes Imaged by the FALMA

Proceedings of 11th Asia Pacific International Conference on Lightning, Hongkong, China

2019

Shi, Dongdong; Wang, Daohong; Wu, Ting; Takagi, Nobuyuki; Huang, Haitao

A Study on the Initiation of Initial Breakdown

Proceedings of 11th Asia Pacific International Conference on Lightning, Hongkong, China

2019




Huang, Haitao; Wang, Daohong; Wu, Ting; Takagi, Nobuyuki

Progression Characteristics of Dart Leaders Observed by LAPOS5

Proceedings of 11th Asia Pacific International Conference on Lightning, Hongkong, China

2019

Lightning Mapping System

2019

2019

PB

2019




2019

2019

PB

97

2019

97

2019




97

2019
3D
97
2019
, , WU Ting,
97
2019

Dongdong Shi, Daohong Wang, Ting Wu, Nobuyuki Takagi, Haitao Huang

A study on the initiation of preliminary breakdown process

97

2019




Haitao Huang, Daohong Wang, Ting Wu, Nobuyuki Takagi

Progression Characteristics of Downward Leaders Observed by LAPOS5

97
2019
LAPOSS

97
2019

97
2019

Ting Wu, Daohong Wang, Nobuyuki Takagi

Recent observations with the Fast Antenna Lightning Mapping Array (FALMA)

97

2019




FALMA

97
2019
97
2019
, , 10
97
2019

97

2019




Junya Sawada, Nobuyuki Takagi, Daohong Wang, Ting Wu

Characteristics of lightning current at wind power generation facilities

International Conference on Atmospheric Electricity

2018

Haitao Huang, Daohong Wang, Ting Wu, Nobuyuki Takagi

Optical Progression Features of the Step Formation of Two Negative Stepped Leaders

International Conference on Atmospheric Electricity

2018

Dongdong Shi, Daohong Wang, Ting Wu, Ronald J. Thomas, Harald E. Edens, William Rison, Nobuyuki Takagi, Paul R. Krehbiel

Leader Polarity-Reversal Feature and Charge Structure of Upward Bipolar Lightning Flash

International Conference on Atmospheric Electricity

2018

Ting Wu, Daohong Wang, Nobuyuki Takagi

Development of Fast Antenna Lightning Mapping Array (FALMA) and preliminary results

International Conference on Atmospheric Electricity

2018




Jumpei Kurachi, Daohong Wang, Ting Wu, Nobuyuki Takagi

A method of measuring thunderstorm electric field by using a pair of wire-attached electrodes and LMA

International Conference on Atmospheric Electricity

2018

Y. Hideyuki, D. Wang, T. Wu, N. Takagi, D. Jordan, and M. A. Uman

Lightning attachment process of rocket triggered return strokes observed by using LAPOS 5

International Conference on Atmospheric Electricity

2018

Haitao Huang, Daohong Wang, Ting Wu, Nobuyuki Takagi

Optical progression features of the step formation of two negative stepped leaders

96

2018

Dongdong Shi, Daohong Wang, Ting Wu, Nobuyuki Takagi

A study on the formation of upward bipolar lightning discharges

96

2018




Ting Wu, Daohong Wang, Nobuyuki Takagi

Development of Fast Antenna Lightning Mapping Array (FALMA)

96

2018

Haitao Huang Daohong Wang Ting Wu Nobuyuki Takagi

Optical Observations of Winter Lightning from a Windmill and Its Surrounding Tall Structures

2018

VHF LF

2018

2018




2018

FALMA

2018

2018

2018




PB

2018

FALMA

2018

Ting Wu, Daochong Wang, Nobuyuki Takagi, William Rison, Ronald J. Thomas, Harald E. Edens

Corona discharges from a windmill and a nearby tower observed by LMA

95

2017

B4

LAPOSS

95

2017




A comparative study on intermittent propagation mode of positive and negative leaders

JpGU-AGU 2017

2017

2017

2017

3D

2017




2017

LAPOSS

2017

2017

2016




2016

2016

2016

2016




Ting Wu, Daohong Wang, Nobuyuki Takagi , William Rison, Ronald J. Thomas, Harald E. Edens, Paul R. Krehbiel

Corona discharges from a windmill and a nearby tower observed by LMA

95
2017
LAPOSS

95
2017

https://wwl.gifu-u.ac.jp/~Irg/index.html

(Wang Daohong)

(20273120) (13701)




(Wu Ting)

(50789774)

(13701)




