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Design of the Receiver for Observation
of the Electromagnetic Wave Noise
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( Received December 25, 1996 )

The Receiver for observation of electromagnetic wave noise(EN) which has been increas-
ing as a precursors of earthquakes, is designed. A high impedace electric field antenna with
a metal umbrella was used for the sensor. A pass band of the filter was set to be from 4 kHz
to 40 kHz. The signal which is passed through the EN discriminator is led to a binary
countor with a D/A converter. Finally, the hourly numbers of EN are converted to analogue
voltages.

A tentative observation of EN was continued from February, 1995 to Octorber, 1996.
Relation between EN activity and seismic activity was probed. Back ground EN activities
seemed to be occurred by the air disturbance and to related to the weather near the observing
site. When back ground EN activity was low, a few days before seveval earthquakes whose
magnitude exceeds about 6, EN activity became high and returned gradually. Before the
earthquake of Tokachi-oki(M5.8), which occurred on Oct. 26, 1995, and of southern Kurile Is.
(M7.2) which occurred on Dec. 04, 1995, EN activities were increased. However, before small
earthquake of Sapporo city(M3.2), which occurred on Apr. 12, 1995, 7 km distant from the
observation site, no temporary changes of EN activities was observed.

Before small eruption of Komagatake Volcano which is situated about 130 km from the
observing site, so remarkable intermittent EN activities were appeared, that the author
thought the electric circuit was troubled. The instrument, however, was normal and the
volcano erupted.
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Through the observation, electromagnetic wave noise emissions before earthquakes and
eruptions of the volcanos, those were pointed out by many authors, were confirmed. It is the
problem to eliminate back ground EN activity and to improve the S/N ratio by changing the
configuration of the antenna.

I. 8 A # &

i, KMWEREOBHBICLFY, VLFHOEME /A XhNTsZ L REINTE
72 () 2.1, Gokhberg et al., 1982, Rith - /NI, 1982, Oike and OgaWa, 1986, 5%, 1993).
ZHICIIHBEREBE» S /A XOWMAW- < DEE D, MERELRBCKRTT5E0W)
Y H 5.

B A (1982) i X Aud 1982 EHAIHIE (M (=7 =Fa—F) 7.1] OHIBIZELF
WICRE L /A Aok % 58k L 7z, BRSH 5 500 km BIAOM 6 U EOEEDZR G HE TS,
3 EA X DOBAIHIKN 4 XORESTR 6172 (Oike and Ogawa, 1986). Fujinawa and
Takahashi(1990) (319894 6 B4 6 7 AlchF COREEEMNNBRMEB L UFREER % &
B L 72 UK IE BN 3 L C, BABE TR 2 BRI B 2 BRI L 72, 2 O BREN /A XIZHBRTI2W -
COBMTHOTIE AL, ERMBECTIILE D, BURETLIZ L 28 0EL 7, 721995 4F
EHBHETHE M7.1) OREHREHERTL - B /A o8l @, hm-
Bih, 1995). FFEF (1996) (2 hEBEHR T /) 4 ZOHELBINRR 2EHEW) FALIC L - T
etz WBT D /A4 X5 (MAMY ) o) LBEOME Oiciz, (FiTHEIEE
125788 5 11 (Oike and Ogawa, 1986), F72RIJKkE % - 2 HBOM & BEISH L DL I1TIT
WHIBRDFED LT 5 (5, 1993). LA LAEINE ) LBRIBNEZO0, L bh o
T\,

B/ 4 X (UTENERET) »EREORKIRE chiUL, WEZFMT 25 ETENRI
FEFICHENLBRTH S, Lo LB EHNIEEEIN, Y0k b WEEREE Y - T E
D, WELLDEDD, ZORICED L ) ZYWHARNFRET 2, HETLIEBRLET VT L\,
FERICBRBI DRI N ICATb T A BEHSHRES ST CT 5, MEREHEMOTT L
RAHBERED SRDOKHES THO1H A 7 VDOMTEN L I ICENLIELT 50D, BHR
ET VTV, BRI OES (B 2 (2 Ohnaka, 1992, Matsu'ura et al.,, 1992) 25 3, Z ok
IR BBESREET LI EEZLNTIRVE V., AEFBOERIC LN, BEOBICRLE
RKOBH I N T 5 (Maeda, 1986). F-BERKELFET 22 & HHERE N T3 (Yamada et
al, 1989). L& LEENRIJk & L CERIERN OFEDL, ERIICHEIN T2 b Tl k.,
L LMBICHATT 2/ MBI BRI 2 BE L 2 LT, £k B - BEEV T RER
POHORAPANBEL CEBRESBEHINIDD, FOAH =X LRFRATH S, HEFH(1993)i3
1986 FHATEKEDZ UL XICHE - THRE N2 ENEENIL, =7/ ~08EIc L - TER OB
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TR, INrFERTERESBELZZEPERETH- T, BBICL 2T ERRENDS v
T Lo TRED b EHBEBH IR 522 FH2 T b,

BAE, MRFEE & EHM /A XL oBRICET 2RIZFICERBEOHEEIC L > UTbNILT
WA H, AT EBETEBI N T v, ZOBEHHIRL DD, BRTHIUTHERS &
ED L) U LBERYH 0D 213> &) D2 L RN RN 2 ERT 2 20 BEE
Thbd, ZDORHIFETIEEMCHEBALBEMNZT->T, HTORENREDI I LA =X A
TREF» L EEE LB T 500 %, BUENICKRIEET 22 &, ZRIZED THIEREDER
BETNEBETIHEIEETH 2,

MBI C IR MEFEHOEETEAZD ), MOKEWHIEZ Mo BARL L ) (358
B ->Tvd, FRLALEBERSEENDELEIN T IR, ANLRLZENSLLEWEEZ S
NBZOTHRNDENOBHIZ ML T2, 2 CHEBICLFH - VLF#HOEN 2 8H+ 5%
BE2ELEL, RBNLTEHNZTLrbWETAAL., £ LTZOBRICHEKE H{ FREI T
B BEE 2 EL 2 L2 CE L Z L HIWE L2,

II. BHK/ A XDOBREE

1. 2F0ER
ENiE, b1 ) BB L S ICRERIC OV ARKICRET B, 2% % < OEMNS TEE
BAILT, Z0EERANE, LENSERERET 52 LI, MEREDFIE OBFKREZMS
L TEBRGE (EEM, 1996). L2 L 2ok ) hEBNLBAUEERLEEEANEVELTS
DT, FROBBIZIZA b,
FEF, TTES 1ALV EAEEMCT 22 2FE L 2. % L CENFEEHEENEME
AT IR B 2ic, HARRMG ) AN E R

NN _ _ Antenna
#icbH72 Y, HEERNDS ~6 » DTV A~ =
b > 3 > = — Al 7
WIzZexHE L, TV A—EHAMTIE, 1 Band.Pass Filter
B 14> 7L ESHBREICELNZF v AN (4-40kHz)
i, EHLTWEnF e 2 RAANHBENT, ZHEH O
HT 22 e2FEZ72, H5L~ULLLEDERD /4 X Electromagnetic
Mg D/A LTI £y 152 810 Wave Noise

. . _ Discriminator

D, 1EHLZ-D D/ A XEEDT o JETREN =
% (Oike and Ogawa, 1986)., Z#UIFFEHICW <Y Binary Counter
LT BEBRLOT, 1B 1G> 7TAnF v FL =
TOL TS UBET, TV A—FEETII LA TE S, D/A Converter

Fig. 1 G EEOHEE LTS, RKEBIIT > T

. . . N — Fig.1. Brock diagram of the circuit
] 3 K = Lol oy
i, 74N 5 LU, o2 HEHEO =200 to count electromagnetic wave
B Lo Twab, noise (EN).
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EN#ZET27>7Hd, KRESZWETEHALRALTHS, BhicEBR (3K 4@
W EFCECANA Y E—F Y ANBIER TR L, # 100 £ICHIET 2, Ogawa et al,
(1966) I3 & BBk % F VW CERIBIMEERSR T > 7T &18Y, BRI /A KBEWEAT- 2. FEHEZIO
ZOERMT > TF e Rvieds, WEECTRAFCEECHFELLENT > 7 HIcEBELN, HiE
BERANIECLEI bbb o2, ZOROT > THREFMALVE I ICEBHNEED
W, TYTFTENLDEABENE Lz, TOFRATIEEL T —RACERT 5720, T TTOX
HWICHT2FENIBER, BREMET 2. A4 v = RidnAnb ik RA7 1 T (10%)
QOREVETIIREICHERELLZRFUICLIDEMCERN DN TLEINT200G (2 X10M) Q & L
TH5. Fig 237> 7FH0EBRTH L. Ny 777> 7HICIZIE, CA3130 F 7213 TL 061 7%

C D

CA3130

200G§2

L

Fig.2. Circuit diagram of the
antenna.

' . thriEL A
 Lau- PASS FILTERED TIME FUNCTIUt&f‘

Fig.3. A view of the antenna set on
the roof of the building of the

cr Division of Earth and Planetary

TEP“HTF =  AFTER FiC Sciences, Hokkaido University.

Fig.4. An example of the wave form
of EN.
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FFET AN % Hw7:. Fig. 3 134T E 7> 7+ ONBE THEONIRIC Ny 77 T 7HIMS 1
Twd, T>TFTZELZENR S —ALFT A X CRUES TEIN, 74 N7 —RBRICER
&N, Fig ARENEEOFTH 5.

TrTHiida A nEACCERKEZBIT 5 HELEZ LMD, 24 VIZRIRBEEE -
T, HAMZHFE-> T3, Ld> TIRGTEMC L) BEEDHRARDEREHELZ L
TE5, LHPLQF &L & b Ol AR BB BB IEE IR 1 5, FEIL L 0RBEEGH
BAORLENDOBUICHE L Ty a2 27 HFICHEIT> Ty, I3k, BEFRELEET 5
CENEZLNLDT, aANRT Y T HIRBN LB L2 CRAI N - 72,

3. FHAEE (Z 1y —H & UHEIE - D/ AZTHRED)

Fig. 5 HFHERRORBE TH 5. ENF Sy F2 74 VI —2BBL T, 2SI NLEH
BFE» LB 3 N5 50 Hz B & U2 DEFRESLBCRESTR ) Bt b, 74 V2 —DORRERL 8
RONZ—T—2RTCH 5, BBHEHIT 4 —40kHz TH-> T, ENDZZ } L2 BRI L THhE
L72, Fig. 6 IZENWIEZ XY F/ X7 4 N — %3 T, BEARI I FLT 74 -2k
TBHLIZARZ PNVTH B, —BICTRIENART FNVEFES TWT, i E— 75 10kHz
WHEICH B2 E Db 572, Fig.6 DW({ Db D — 7 3EEH T RRETH S, 74 LF—D(H
BN L 0TI TVWnT, HBMIZEHRT 5,

KIZE N2 BIEE € 20— 60 db F2EIBIE X 41, MKEER I NS, 2ol r o ~u—71kL T
RV AT TE=I—FTHIENTELLICHMTHIRTCH L. MERHKISNERIZa >
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Fig.5. Circuit diagram of EN counter.
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Fig.6. FFT spectrum of EN on a Fig.7. An example of the wave form
display calculated by a spectrum made by intermittent actions of
analyzer. Several peaks, caused the power switch of the erectlic
by broadcasting stations, are ob- instrument which have an in-
served continuously, however ductance load.

those are eliminated by the
counter circuit.

Ny —gicErn—EBEU LY 5HIE, ENHFIRRTCENEND, o AL8y% /4 XrH 3]
AN, /A XORENLLDEZ, BRIPE—I %L, AVF 75 AEAMNBLRERENR
Ay FOMRIC L » TRET BHMA/ VR /4 XThHH (Fig. 7). ENHZFIEE TIX, AJ#E
Fhr—ERHE (1 ms) INIC 8 ELL LD/ 22 EREE TR, A igfhdng
v, SHEVELSIFENEHMENTIMED/ SV RICEHREND, ZTDHESER2EHT > I~
BRINBTFHEROENIC L > T2 BV BEENT I 2 JE~EHRENG, 2817 TDE
it 10 GRARA 7> 1023 @) 2k EL TH B, 11E (2047 18) 55 12 B¢ (4095 M@) Z
TT 4y 724 v FTEEWRETH L, 1023BH 7> FT2E0 RV (BFICIZERVELY
L5 I)RNLMEN) DBEEIELNDE, 2T 2 1REI—E) 2y F 3h, BHERE
FORNMMZLES. D LOENDOREHS S C 1RMEMIC 1023 2R 2L EIZ5 RVt »
LORLIMCHLESR, ZOTFul ks L I—FoF—Fal—, HLWIETFLA—FA
NimFIC B E RS E 5,

TrTFr, 7408 —BLUHABHOETEEIZ7) > PEELEINTEY, FHERIZ/ R
B2 kg) Thb, MIICBELERART T HHE—NL%2EHTHATHUTTH 5.

I, AciBEREFICE T3 BEREY 8RR

HHEIT 1995 F, 7> 7 2 AEAFEERRA) 3 FHOB ECHEL, ML 7 -5
B 2 BOERBICE T, RROLERBNET-> a2, ENCRREFRL L0052
DT, WED & 5 IS REHERAH L BT, BE L EROBR L F e, Fig 8 I3 HIBEK O
FB»2ETORLE 6 BNBEUEEZ AN 2 EMICEFCBEUMZINZENO#EERL T
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10000
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Cumulative Number of EN
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| : ER :
1 4 16 32 64 mv

Amplitude of EN

Fig. 8. Relation between frequency and
amplitudes of EN. A simlar relation as
Ishimoto-lida’s and Gutenberg-Richter’s
formulas, between frequency and mag-
nitudes of earthquakes is formed. The
"b” value is estimated to be about 2.0.

Hb, HENHRENERSHE2ETAE - FHONRD D WE S —F N7 - Ve F—DR L
LRBIRASBY) L2k 5 icR2 5. Fig 8 mBE» 5, bW blII#H2.0 %52 E0bh
5. fMORERIC L RROFAEZIT - 25% 1TEALRUENEL L, JE 2 E0RERIZ
LEDENBOENEL 2T itk b, EBROREIR, BBREHOMNEZTF L, T>F
TOFHER, KHOWIER L LIc I MEBEIND EEZ LN50T, BHME TORSIEE R FE
EEIREYIZIZTD 5L, BB TORFARIWETH S5, bR THOBRB T, BIEs 4 13 54
db icB&E I iz,

IV. ENEOXEE MR - KIUEE) & DEIFR

BENDENDE#}III LA EHRRDEEUC L > TELTWE EEZ 5N TWw3 (Ogawa et
al, 1966). 4-EBHEE N/ ENOEENS 6 Bfd & 10 BA#0O B CHEELZ R IEL TWwa,
EEIBHE- S ST EHAL (RS N2 ENEEEE E, HMEFES L OBEREFA~-,

1995 € 2 AH 5 1996 £ 11 A £ TOLKR TIT-> BRI ILEER L L REE R » 72
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M (RBETOREICLE) 6BELVWLENULE, H2WRBRISEEOREIE I RIIRT L
Sz, 11 BEIRBZ -7z, F 721996 4F 3 A 5 BICIZILHEEEY » Fht 54 £ D IC/FIEL B A EES
L.

Fig. 91231995 4 H1I0 B2 5B 13 BE THOENFNEHERL TH A, 12 H 128044
1M 3.2 DHEAFURH AL, B 5 9 km G THREL 2. £ ENBnRAEE
FHPRRET, RICHBEOK B> ST AMEMII RNk d - 72,

Fig. 10121219954 4 A 26 E» 529 HZ TOENHAEEIZRL TH S, 4 A 29 H 01 K

Table1l., List of earthquaks and an eruption.

Date Latitude Londitude Depth Mag. Distance Region Precursor
Y M DHM S D M D M (km) km)

1995 Apr. 12 12 04 55.5 43 07.9 141 25.2 19 3.2 9 N Sapporo'S. X
1995 Apr. 29 01 30 00.8 43 42.4 147 53.2 3 6.5 524 E off Shikotan L O
1995 May. 23 19 01 28.9 43 38.4 141 43.1 15 5.7 69 NW Hokkaido ?
1995 May. 27 22 03 00.0 52 31 142 52 11 7.0 1100 N Sakhalin ?
1995 Sep. 26 16 14 37.8 41 42.2 143 30.3 40 5.8 244 S off Tokachi O
1995 Dec. 04 03 01 04.0 44 33.4 150 08.0 57 7.2 720 NE off Uruppu L O
1996 Mar. 05 18 06 42 04 140 41 (Eruption) 129 Komagatake Volcano O
1996 Mar. 10 01 15 33.2 43 12.4 148 01.1 11 6.0 541 E off Shikotan L. O
1996 May. 08 08 20 01.8 43 27.5 147 31.9 4 6.0 510 E off Shikotan I. X
1996 Aug. 11 03 12 00.0 38 55.0 140 38.0 7 5.9 470 N Miyagi Pref. ?
1996 Sep. 11 11 37 00.0 35 38.0 141 32.0 58 6.2 850 E off Chiba pref. ?
1996 Oct. 19 23 44 00.0 31 48.0 132 00.0 39 6.6 1510 Hyuga-nada ?
Hourly cumulative

number of EN 1005,APR.,10 1695,APR.,11

512

///l///////////////{/r////////// //r///////////g,///

Rectified EN

S, o ] ) . 4 .
10mV f | 0O i T N PRTTEHI i ii . |

i i H i L 0k
L sttt il bl L UL L o o S A b i

1995,APR.,12 1995,APR.,13
Sapporo(M3.2)

s/ / / / // / ///{//l/////// / / / / [// / / / r7o

] i I

i e TR N il
o ke el okl PANER TR LN Hi‘v e

. L et ot
A 1) doill B 1 i F { b fLLi g
'; [k b L I R R ||\ “ ) T (1) 1‘134 [T 4 SN i AR

Fig.9. Temporal variation of EN activities observed from Apr. 10 to Apr. 13, 1995. An earth-
quake (M3.2) occurred on Apr. 12, 12 hour, 04min., 7 km distant from observing site.
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Hourly cumulative
number of EN

512 1895,Apr.,26 1995,Apr.,27

Rectified EN

//J/9///////r////////////—4//{///////////////////

1omV il

1995,Apr.,28 1995,Apr.,29

Sttt ver A I // / /(; ;;4//// il

Fig. 10. Temporal variation of EN activities observed from Apr. 26 to Apr. 29, 1995. An earth-
quake (M6.5) occurred on Apr. 29, 01 hour, 30 min., 524 km distant from observing site.

30 i ST ERGIPTM 6.5 DMEAFAE L7z, 26 HICIIHEM LB 2 kAN FEEIC L b &
BOLN2ENFR2BHS LT 55, ZOMEDIEHET» L ENELIMLLZ ZHoHNX
BIRBENTWRY, RADEINL 2L BLNAENEHBECIRKANTHZ L3 TE Lo 72,

Fig. 111243 199545 H 21 HA 5[ 27 H ¥ TOENEOLEEHHIREN T 5. Z OB DB
#1—2:BMRBENEXSCBREN T, 21 Ho L ENBORML D72 5KED B %
N, 25 HICIZBRMD L RE L. ZODICENEORBERHERICE L, TOBRMICIERT
BHoRWEREE L OBRIAETH S, 23 B 198 01 5 BB AL 58 70 km L HOFH i
NETTM 5.7 DHEH R Z D #EL M- 72 (Fkfh, 1996, Kb, 1997). -6 EH TMS5.
8, ZREMTHMS5.6 DMBEATA L 72,27 H 22 B 03 4 iZ ) LB TM 7.0 DEAFA:
L, L OBEFFEALL (B, 1996).

Fig. 1212131995 £ 9 H 23 B4 5 26 HZ TOENBOEEH#RL ThH 5. ZORHICBA
N7 ENEIZ LMz A7 - 72, 26 H 16 B 14 Sl HBiTM 5.8 MBS %4 L 72, EN#
225 HOFHp HBML, 26 HND M2 E—7ICBA LI LS, b EDOBICR - 2B THE
BEEL 2,

Fig. 13121319954 12 H 1 B2 5 4 BE TRBHENZENBNEGH 2R L TH 5. 11 A 20
B D &SRB HIT CHEN Z HEES»BRE N vz, 12A1HIRIZIM6.5BLUM6.8
BRELR, 2O A5 ENKOFEELMMO M E - 7207, REFHRETH-72. 12 A4 803
B 01 i BESSME R A OHEM 7.2 2354 L CHEFBBIIIH I - 72,

Fig. 141213 1996 4£2 A 26 H2*5 3 A5 BE TR BRI SN ENBEOLEITREN TS, &
DI DRI FELHIM ., BRLIFUSITEICENZZ & TH D, THBLBRLIERT
BURL ZzRAL DATIC D RBH o525, 26 H 188b 5 27 H 07 BF, 27 H 18 KA LRI H 23 K%
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Hourly cumulative

number ofsflll: 1995,May,21 1995,May,22

Wi

Rectified EN
10mV i f SR A / T L
'IJ.‘ ! v’.“l( IR PR 1} "U,"?‘,' P i I W

1995,May,23 NW Hokkaido(M5.7) 1995,May,24

L

‘I | 'I. i YRTT 1( i!r i It “1’ , j‘;‘ i f} ‘ L \\ ‘ ‘?i {”,“.c
S : i el :

1995,May,25 E off Hokkaido(M5.8) E off Sanriku(M5.8)

//;///////////////////////////,////////////I/{//UWz//////////////z//

AN R

Fig. 11. Temporal variation of EN activities observed from May 21 to May 27, 1995. Back ground
EN activities was so high and no clear changes of EN actities were distinguished before
occurrence of earthquakes (M5.7, and M7.0) on May 23, 19 hour, 01 min., and on May 27, 22
hour 03 min., 70 km and 1100 km distant from observing site, respectively.

T, 28 HO3EA S H 108 EC, 29 H 09 HH 11K ¢, 3H1H 12K 5FEH 14 K
FC, SH2H12825 03 H08KE T, 4 HOSE2LEH09EET, 40 112 5EH 13
BET, BLU4H1TRD»SH5H 08RICENEOBBLHEEVBERNI NS, BEOLDIED
WL WEBTH -, FERZOL ) LWL EB Y EROBRTRIRETH 5 L2,

5 H 16 Bpic 20 570, BBZ ML C, T 7 FORELZFEL 2 REILr -7, 18HEE
ICBR D 549 130 km B2 A6HEEE & E A L 72, 18 KR 10 5082 & 6 S FmEh 28l &
N, TOBBEIKLBD LN (RRFF, 1996), ok 5 MR L ENEOES)IL, FHEI/BEE
1B ZE L THHTHOBRETH > T, Fujinawa and Takahashi (1990) #¥F G EEh D
FHEBREEKAICH > CHEMBEABICEBI L 72 ENEES, Fujinawa and Kumagai(1992) 7%



LF - VLF#Hic BT 2 BORIKGERY / 4 X2 BAT 27:0N0EKE 71

Hourly cumulative
number of EN 1995,Sep.,23 1995,Sep.,24
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10mV : : : ! .
: . : : . : { i ‘
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Fig.12. Temporal variation of EN activities observed from Sep. 23 to Sep. 26, 1995. An
earthquake (M5.8) occurred on Sep. 26, 16 hour, 14 min., 244 km distant from

observing site.

Hourly cumulative
number of EN 1995,Dec.,01 1995,Dec.,02

» fl"fijt}/fﬁjﬁ? Ll / //// /

Rectified EN
10mV ;

.IILLLI. ]_Ii..l‘ H .‘

Lif&ﬁﬂ?ﬂiﬁﬂL

1995,Dec.,03

1995,Dec.,04
Kurile Is.(M7.2)

///////////////////////yyy7>,//////////////

:L.L_\ i N , L xL»

Fig. 13. Temporal variation of EN activities observed from Dec. 01 to Dec. 04, 1995. An
earthquake (M7,2) occurred on Dec. 04, 03hour, 01min., 720 km distant from observing

site.

WL 72FBFEZRED=FIUD 1990 F£EKIZHE > 72 ENEBIORFICELIL T3
Fig. 15 {3 Fig. 14 io# { REUC B S N ENEOEEH TH S, ENEDOREIZKES Lh -
72k, 3HTHFEED2LLZWIZHML 8 HOREALLHIZE LICEN#E» ML £20%8H
09K AHZE— 78 L7z, 3 A 10 H 01 B 15 C B FHEHR AWM 6.0 DHEEAFA L 72,
Fig. 16 1212 1996 £5 AS HA 5 8 HE TICBIME N ENEOEH# R L ThH 3. 3HI0H
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1996 Mar 05 Eruption of Komagatake Volcano
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Fig. 14. Temporal variation of EN activities observed from Feb. 26 to Mar. 05, 1996. Komagatake
volcano erupted on Mar. 05, 18 hour. 130 km distant from observing site. Several days before
the eruption, distinctive intermittent EN activities were observed. The asterisk denotes when
observation was stopped for inspectin of the instrument
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Hourly cumulative

number of EN 1996,Mar.,06 1996,Mar.,07
512 :
Rectified EN
10mV
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Fig. 15. Temporal variation of EN activities observed from Mar. 06 to Mar. 11, 1996. An
earthquake (M6.0) occurred on Mar. 10, 01 hour, 15 min,, 551 km distant from

observing site.
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Fig. 16. Temporal variation of EN activities from May 05 to May 08, 1996. An earth-
quake (M6.0) occurred on May 08, 8 hour, 20 min., 510 km distant from observing site.
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