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VOLCANO-MAGNETIC EFFECTS ON THE UNZEN VOLCANO (1991-1993)

By Yoshikazu TANAKA, Takeshi HASHIMOTO, Hideharu MASUDA, Shin YOSHIKAWA
and Joint Group of University for Elecromagnetic Research.

Synopsis

The summit eruptions of Unzen volcano started at ] and K craters on November 17,
1990, after 198 years quiescence. The volcanic activity intensified at B crater, about
150m west of J, on February 12, 1991, and a new dome was extruded at J on May 20,
1991. Twelve domes were extruded until March 1994. Preceding the major volcanic
activity, a geomagnetic change of about 20 nT was detected by repeated surveys at the
summit during the period from 1986 to the end of 1990. To elucidate the cause of the
geomagnetic change, closely placed and continuous geomagnetic observations with pro-
ton magnetometers have been conducted in the vicinity of the summit of the volcano
since January 1991. In association with the volcanic activity at B, geomagnetic changes
amounting to about 18 and —5 nT were observed at close points in the northern and
southern directions of B, respectively, from February to March 1991. During the early
stages of the new dome extrusion, large geomagnetic changes of more than 80 nT were
observed at several points near ] from May 12 to June 3, 1991. The changing rate of ab-
out 5 nT/day at mid-May 1991 decreased exponentially to about 0.1 nT/day by the
end of 1991. The total change reached more than 160 nT at three points closer than 400
m from ] from early March 1991 to the end of June 1992. The relations between the
geomagnetic changes and seismic activities or ejection rates of lava dome, resulted that
thermal magnetic effect dominated on the Unzen volcano. ‘
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Fig. 1 Locations of geomagnetic observation on the Unzen volcano.
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Fig. 2 Precursive geomagnetic changes associated with the eruption at Byobuiwa crater. The data
observed at N1 (located about 170m NNE from the B-crater) were corrected with three compo-
nents reduction method. T1: beginning of anomalous geomagnetic change. T2: evident start of
geomagnetic change. T3: start of violent seismic tremor. T4: detection of the eruption.
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Fig. 3 Geomagnetic changes before and Fig. 4 Calculated magnetic changes
after the eruption at Byobuiwa when a non-magnetic prism rises
crater. up from depths.
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Fig. 5 Geomagnetic changes observed at the summit of Unzen volcano. Mean values from 0hOOm to
4h00m were shown.
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Fig. 6 Expansion of geomagnetic changes observed on Unzen volcano.
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.__9_



202 R KBIERTER %37 5 B-1 6. 4 (1994)

BTz, HES2 OETTRELEWMBIHELTCHWHb0EEZOND,
w%ﬁﬂzﬁmﬁma ALEIZEBM ST, TRIORTUL THb, ThSDOMBERE(L 2T 51
3, by, F-2rodtfilicims F-208mRoEr DEET L, HRFADPRLETS
%,K,Tﬁ%@@%%mwék,(—m&-ﬂw,—%)mummﬁ%ﬁ%,@&—ﬂm,—wwnw:
HIGEYEC L, TROFEMEIEON, Bl IN-HEELE ) T(BBETEL, ThHONEBIX
Fig. 112SCBLUSB & LTRLTH 5,

Ho N4 N3 N2 S2 S2.5 SW w0
EBEHE T 5 11 18 (300) 33 -3 6.5
EHEfE T 3.6 11 18.2 424 31.3 -3.1 6.7

S2 M COBEENKE VD, S2OBETTI2 AP, L5 3 m RS 28 24£ L, ERICENZ
RETL7-CEbd Y, BERTRETIRERV,

B SC IREBAHOET, F— ARTEHIHE LIEEI MR LB TH L, HEICHELTEY, 224
FHOBLIRKD LN Lhs, DTOEIRECEL, BELIEWES F— 23 ks BT 513
EEIRTIIRWDY, BEMNITEEER F2IE350 EULE) €, TS L CidnWirdh oz, B
D 1 m BIRO/NE VT T o 7 IS h, R L 7-RE CERICHE ST L S L7,

—7%, SITROOLNI-ADIE, SB DIEIL, RS HKOESTT L T/IEICHEEE LV, 512
F— o3 (199441 B) OERIC, TOFTRRICO LT, HBISET L L ReerERIE, 8
8 F—4%%E 11 F—20HB L2BROELIZMTE Y, HHOBITSB HEICHE S TEELSH 5,
IO LiF, 1993F11 A~ 12 BICHBEERIMLL o2 bR, F—AOBTHTHREEE ML <
&ot$%té¥ﬁ#éo

SB DFEITEL, RO LTWAZ R, V—2%2201REL/2 &%, BilllbEZF0LDH
b:1h 25 mcﬁof,%ﬁU%% A TLE - TWAIEIZOEETATHA ), SR BT/ h
ﬂ&o&“# 12 & 2B A OBEIBENERISRO SN E LTYH, 3 RTHLHAREND SRR
D, COREYRELZLIIEETH,

5. HEEEE)CEESWHE L MERE/LORMR

43 COZEE TS 2 MINEBIOBBIEERE LTl o T& 7, 22T, FHRESRL %
LT AT, MEEER, BEOEEELOBREY, BE, E8LTAa5,

5.1 HEERE/LHRED

HBEESIOREIAH L\, FOEMICIZHTOENIIET > TWEEEZTH LV, ELVERETV
WZHEZE, HTOROEMCHEYSBEE, EhrET 4L, BEROBSIIERICHEMN T bd5
&%i%néWOOiU,@ﬁﬁ%%ttt%ﬁ@?%k&éo

1 F—20BALE, WEDOZX ML AIFREINTWAEEZ SRS, #1 F—ABBLEK, —BLT
e L COABULOBEIIE GG R EFETHLDOEZIRBETE 2\, L2L, ZOEZTIIE
KERNIK E LA SN TR WEE S F (HBITE L,

Fig. 8 \ZBFHHC BT A HED HBIBARES &L O F— AMBOBHEF 1A L2,
WEOSEER ST F— ABBORE], o0, FRIZRREITLTERIZZ-TWh, 5T LI HDEB
BORBITENE 5T, KEBIZHWMD Y, KEELEOBEE*TFMTAZELEFRLTWE LD ERESNS,
C DR BEBN DO RITE L TE T VBREIR S L SRR LND THS ) B,

Bl F—2R%E 2 F— AHBOBICIE F— 2058 COMBICHi2EIRE{b s h, F1 F— Atﬁ
Haitk OREFR IR E L L BB LErH 5, L L, £33, F£4 F—- A MBS,



H - ABA - B - F)I - KFEASFBNE | EAALBAIC E b % D) R (1991-1993)

NUMBER of EVENTS (2.8a26)

AEAREEREEEEEEEENEREEREEN R

.occumlate tine = § day

il

T
To 8412
flats no, 919841

203

TAERR R TS O IN 10 IF D HD‘anHJJnsr{BJ.
1991 1992 1993 1994
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the active Jigokuato crater.
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Fig. 9 Trend of extruded lava which is estimated by integration of pulse ampritude in a tilt-meter.
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