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Abstract - In this paper, in order to obtain statistical
informations on lightning electromagnetic waveforms,
electric field waveforms produced by lightning retum
strokes were measured and analyzed. The electric field
measuring system consists of hemisphere antenna

30{cm] in diameter, integrator and data acquisition .

system. The frequency bandwidth of the measuring
system is 200[Hz]} to 1.56[MHz], and the sensitivity is
096ImV/V/m). The mean value of front time of
electric field waveforms produced by positive lightning
return strokes is 5.87[us), and that of negative is 412
{#zs). The mean values of zero-crossing time for
positive or negative electric field waveforms are 35.00
and 2661{us), respectively. The mean value of
percentage dip—depth for positive electric field
waveforms is 3368[%], and that for negative is
23.36{%].
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Schematic diagram of the-electric field
measuring system
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Fig. 2 Typical electric field waveforms produced by
lightning return stroke
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Fig. 3 Parameters of electric field waveforms produced
by lightning return strokes
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Fig. 5 The zero—crossing time of electric field waveforms
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Fig. 6 The percent of dip~depth of electric field waveforms

FPAAAH L) e Hage ARgARYH F
ol wHHE AlF7HA HEe Aoz Hgsgen,
ol Hrle] £4& deddth HHJ} A&HE I=E
Brieke FEuEHE HAd A g2 AdHe 9
uvzle] F& HrHE o A&=Hn, JAPH F5HA
olo] Ag]e]E4E 7HAA "ot 2g 504 AF49
74 AATYe WoFARAANTE 3B5000s], EEE

e 1630[uslolct. Wide] 349 74 A3sge]
HFFAAIALEE 2661 ps]el L, REHRE 10.03[ps]
2 A3 ulEiA HF9 ALAe] Frie AL &
F ek & AFdA 3 AGnrge P RAARE
o FEHS ke ATFAES] o] uisAM 4t FA
yehton], dgmAde FEHAHPH @FPAolY
A, A, AEH %L ¥A Hoz Fouae v
7} Frh.

A WA gaxe dgquides didg F ds 93
29 ¥l&e dvehde WEE wHddeld)E Fo
o §Ag vepdoh. AFsiye] WEE dEdZele
SRR} BEHA el A w2} wsieA H,
QA dEe] A% an 24 13 A¢E A U
el ok 2¥ 69] dE] 9dsiM d8d HEHY
o Hx gaxeg ld F U4 Y3xe ug yehd
Wig uwbdgdolel i@ dolHE vt g
geo] AIFAHe B¢ WIwol 3B63%), EEFHAL
1745[%)2 SAHARNDL. =8 F3499] Byoe Ad@
o] 2836(%], EZHA= 13.22[%]°I A .

4. & =

2 apdAEe ddel gad Pasls Agte &
RARL, 18 E4E FANLE RS

g od wAsE 3oYe EAE% 25
Rolg) Aol |Ea, HARN AT BEAAelS Azl
7 o Solkanloldt Eeldl QAN wAE AHHY
& WA F2= BEULLH, BFA WRFE
B34l A9} 58Usleln $34e A7t 4120s]
24 334 4=t $34 gsio] wa) o] get
e e ¢ 4 AU EE Tug 54E dehie
JATANLE A4S B9t #3249 ARt o
A dEten, 4349 A4E We uedl 28 ¢
A8 9, 2349 34 F2 20~300s]ol 2Rl
Yehsteh a@ln Wi wARdels ¥34el 334
By o Fe o= vehch

Sae AN BASRE BFRYL B AFAN AF
¢ ARBAFAE olgate] thaziel A sk B
29 dolgg FAHCE RNETY snsdy, A9
AT AQAA D AL T AolA F88 N1BAR
2 289 5 Q€ Ao

gaed

(1] o3|, ob33, AZAY, “Hvkdd] A TAs=
Aol AFEFA2E", AME3A], Vol5 No2,
ppA7~54, 1996.

[2] MAA. Uman and EP. Krider, “A Review of Natural
Lightning : Experimental Data and Modelling”,
IEEE Trans., Vol EMC-24, No.2, pp.79-105, 1982.

[3] MA. Uman, “Lightning”, ‘Dover Publications INC.
New York, pp.1—~12, 1934. ‘

[4] Paul W. Casper, “The LPATS Time of Arrival
Lightning Positioning System : Critical Performance
Aspects”, 20th ICLP, pp.1~12, 1990.

(5] BH. Lee, M. Ishii and J. Hojo, “Characterization
and Evaluation of the Electric Fields Produced by
Lightning Retumn Strokes”, Proc. of 4th Conf. of
IEE of Japan, pp.545~546, 1993.

1826 -



