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Observation of Volcanic Earthquakes by Radio-telemetric System
—Preliminary Report—

By Sachio EHARA
Usu Volcano Observatory, Faculty of Science, Hokkaido University

and

Izumi YOKOYAMA
Department of Geophysics, Faculty of Science, Hokkaido University
(Received July 30, 1977)

Radio-telemetric system for temporary observation of volcanic earthquakes was introduced
in our volcano observation. The principal components of the system are transducers, pre-
amplifiers, modulators, transmitters, antennas, receivers, filters, demodulators, main amplifiers
and recorders. Power for preamplifiers and transmitters is provided by a 12 V lead battery.
Main carrier frequency is 400 MH, band and subcarrier frequency is 730 H; and 2300 H..
Frequency band width of seismic signals is 0.3 to 30 H..

Tentative observations by this system were made at Volcanos Tarumai and Usu in Hok-
kaido. Seismic signals sensed by transducers installed at the flank of volcanoes were trans-
mitted to the recording site, which were several to ten kilometers apart from transmitters. As
a result, we obtained not only good records but also more seismic signals than ever observed.
It would be very useful, especially in the areas where topographies make a ground-to-ground
transmission difficult, to apply a radio-telemetric system from the monitoring sites to the
recording site.

*  BESMNKFELEE



32 R L R

I. & L & (&

KK FEtE N RIZE % - ¢, B0 49 F 4 A, JLiERFEFIIC K ILTEE)F B A3
(BF1E, HELE) ERES N, 2o [XINGESHHRESIEREE] (2 b2 E O XLBRIIZ DO
T, ZOBWBMELHRT 2HICUECTEL CTHEITAZLZEME L THESINLZLNTHY,

ARTOBBBRRE; KINESENER 2 E- 200 L CEEEINZLDIINL T, KENH
BBAINLIE & (CiEX, RbX, BERGEEEHE, TUNEREERX) 1251755
REALVEET2L0L LTHFHRENZLNTH D GRER, 1974), BRI HE 2 Nz X
WSBREEV B AEE I K IR RO SHAF BB 2 EMT 5 2 L 2 HE9E LT, BEBRUZIILS
LT, i, KEME, BHEE, BREE, BRMELCSICET BEMAR X EEL TE .
WERBEICBEL TIRERTL £ =9 > 7HFR2RAL, EA8H LRI L 288808 27
LEBHRLL, UT TR AT LOMERVCEBROBBMEI L LIC 2 THET L L2 FELR
Br& L, BEOBRBIFKR L ORERETRZ OMFNFROMRET 4 LI2 D0 TR, Sthkr -1z,
BRI RET AHTEICOWTE, 1976 £ 8 —10 BIcHUEBMAEHRL, BEREL & 247750
RBETL > TOBDTELLEBRBIN (ARKINFEREE "KL ICRETE).

1. 8L X T LDIBE

HEayE 5 IR RE TR T 28y ADERBAIC 2 28 ae % L o, PHERT L
A=F AL, S 4KETE ADRLERLEET L 2L 2F L, OB MEMES
CLMIETES L)1z, PROITREE %2 L)1zl 22, BN &I 2 EEEEFEIE0.3-30
Hel U7z, 2EH, AIEMIES, ZEK, HlE S22 hRoMEREUTAL I H LN TH S,

KER
& 400 M Haw
I 0.5WEZIZ1IW
wWHEOWN F 2 M EER
BAREERE %S +5 kH.
Bl#ei 730 HaR 0 2300 Hey, P OEFH £20%
EiE DCl2 Vv
HHER BALIWOEEHOTA, 05WHEER05A.

ATE ISR
MEE 42—-66dB, 6dB 27 v 7
Rlig g i 0.3—30H,, +3dB
A4 =522 20KQ,



EALER AR & 2k LERENBE (F #) 33

Th, REREIATEMIELSE L LICBHABICEHIN TS, ERERIT L LI 2 o0EI# %
WAZIE U T 2B D2 EHTRE ThH B 4%, PMERA D20, 4 DDREBERD 5 B 2 BITEHREHK
D2OND) L, WIENPLPFERTEL WD, 4BTOENEEFEE L > T3,

RIEH - EHS
HEE AR KEHRIE S THR—r—~TFu g4
BREEE  (Fr—10.7) X1/12MH &0 10.245 MH,
B REZ 10X107°LLTF
PRIE®ES 107 MH K& vr 455 KH,
ZIERE 20dBHZFIEAN 2.5V LT
HIRLh (WERES) 1 -1, siEmEe s eEL, ~ 8 Vpp.
T BZEBIIHABCABREIN TS, EHHRIMOGEER - & LICEBENIIE» NS,

REhR
ANKRT7>7+ 8%+
frE—Fr2 50Q
<A+ 38¢ TT7AT7FAN—6m,
ZO8E, RERICHBT A7 THOEFM»L1I5E->Th, Tr7TFHFAHTEEIZ]

dB L2 bhbhin,

OBSERVATION SYSTEM

- _
03-30Hz 730/2300Hz 4L00MHz AP DATA R PEN R
U
Ny FILTER DEMOD
l — {E L[]
X
730/2300Hz  03-30Hd X-TAL

AMP MOD T A

CLOCK

+

— L]
AMP  DRUM R.

Fig. 1. Block diagram of the observation system.
PU : pick up, AMP : amplifier, MOD : modulater, TX : transmitter, RX

: receiver.
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Fig. 3. Locations of seismometer stations and the recording site at Volcano
Tarumai. N, S, D, F : seismometer stations. Figures in parentheses show
carrier frequencies in MN;. R : recording site. Two triangles show the tri-
partite nets formed in the previous observations.
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Fig. 4. Seismic activity of Volcano
Tarumai observed by JMA before and
in the period of our observation. Right :
Solid circles show the monthly fre-
quencies of volcanic earthquakes. Open
circles show the frequencies of (S—P)
time reported in the above. Left :
Frequency distribution of (S—P) time.
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Fig. 5. Daily frequencies of volcanic
earthquakes in the period of our obser-
vation (from Nov.20 to Dec.19, 1975).
The upper shows the result obtained by
JMA and the lower by us.
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Table. 1. Classification of the volcanic earthquakes observed at Volcano
Tarumai.
Type predominant period |order of arrival time| initial motion péﬁ:ﬁ;ﬁﬁ? g(iel?cse d
0.1~0. 925 1 2 relatively sharp at
I t stali N N D station N. The senses | near dome
at stajonn S are almost push.
0.04~0.2%% 1 2 sharp st stations D
11 at stations D N and S. The senses %haenlr{lortheastern
D and S S are not systematic.
0.1~0, 95 1 23 relatively sharp at | near the deepst
I t N N P F S D station F. The part of Lake
at station N senses are all pull. | Shikotsu.
0.1~0.4°%¢ 1 2 relatively sharp at th
v at stations S N stations S and D. The q;ﬂ? ortheastern
N,Dand S D senses are systematic| *
o
L 500m
Q 500m ﬁ s00m

Fig. 6. Shaded areas show the epicentral areas preliminarily deduced. I,
I, I and IV are the types of volcanic earthquakes shown in Table 1.
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Fig. 7. Examples of volcanic and tectonic earthquakes obhserved on Volcano
Tarumai. (1) volcanic earthquake, (2) volcanic earthquake, (3) tectonic earth-
quake.
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Fig. 8. Location of seismometer stations and the recording site at Volcano
Usu. U, T, S, Y: seismometer stations. R : recording site. JMA : seismometer
station of JMA. O : O-Usu, K : Ko-Usu, S : Showa-shinzan.
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