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Abstract

For volcanic disaster prevention, constant monitoring of active volcanoes is becoming
more and more important recently. In the Kusatsu-Shirane volcano, Gunma, Japan, we plan to
install an accurate monitoring system using electric current dipoles, called ACROSS
(Accurately Controlled Routinely Operated Signal System), which uses source electric signals
from several transmitters with frequencies similar but slightly different among the transmitters.
It was revealed from preceding MT studies that there is a bell-shaped low resistivity structure
~100 m beneath the crater lake of the Kusatsu-Shirane volcano, and that hypocenters of micro-
earthquakes are located beneath the bell-shaped anomaly. This result possibly means a situation
where the volcanic gas from deeper part is trapped by a cray cap associated with the bell-shaped
low resistivity anomaly, which implies importance of monitoring this bell-shaped resistivity
anomaly for hazard prevention.

In this study, we investigated responses of the bell-shaped resistivity anomaly to the
electromagnetic (EM) sounding using horizontal electric dipoles by forward modellings,
preceding the planned installation of ACROSS system in the Kusatsu-Shirane volcano. In our
forward modellings, a vector finite element method (A method) was adopted with unstructured
tetrahedral meshes. In the computational domain, a bell-shaped low resistivity anomaly (0.3
S/m) with a diameter of 500 m and a thickness of 200 m is located 100 m below the ground
surface, embedded in a half-space background conductor (0.01 S/m). Following the installation
plan, we set a 1 km horizontal electric current dipole at the ground surface 5 km away from the
target area, and tested 1.0 A source electric currents with frequencies of 0.01, 0.1, 1.0, 10, and
100 Hz. We found from our calculations that, (1) in the received electric field, the horizontal
component perpendicular to the source dipole axis is sensitive to the bell-shaped anomaly over
all the tested frequencies, and that, (2) in the received magnetic field, the vertical component is
sensitive to the anomaly only at higher frequencies. Furthermore, it was revealed that
discrepancy in the amplitude and the phase of the received horizontal electric field can be
proxies for difference in the thickness of the top of the bell-shaped anomaly. These results
demonstrated efficiency of the EM sounding with horizontal electric dipoles in monitoring of
the Kusatsu-Shirane volcano, and can be utilized to set up efficient distributions of transmitters
and receivers in the installation of ACROSS system.

In this presentation, we plan to share our forward modelling method, the simulation
results, and simulation results using real topography around the Kusatsu-Shirane volcanic area.

Abstract
WRKINE=2Y v 7y 27 L0FREIR, KUK OBE» O, EFEF T THEE
Ko T3, BfE, EEAMRKLTIE, EEOIURTERY — A5 b HWICEE

31



LAEVWEERESZXET2MERE=2) v 7> 27 . (ACROSS; Accurately
Controlled Routinely Operated Signal System) DOREEEAFHH X T\ 5, BEEEHMR KL
T, KOE T ICHEM O IIRTTF v v Z78FEE L. BUNEDR Z o T I 4
THILH, INEFTOMTHEE»OHLICR > TS, ZORRIT, HFE»H
DRINH AR ORI DKL L F v v 7 b 7y I3 T 3 A[EEN 2R
LTk, ZoFEMKILIETiAROREZ HKHEE ST 2 C L 23K LEECH
%,
AFFEclt., BEERABKILUTEHEHIN TV AIEHEE=2Y) v 7y X7 LOREEEIC
FALb, VAT LK T B FEAKIRTIAOICE 2, ETAGREICK o TR,
ETAETIE, WEAREREREA R ZHHA L. 0.01S/m O—kKHIIC B
500m * JE X 200m D $J#A DKL IPTA(0.3 S/m)Z HL T 100m IS TEE 23 < 5 X 5 5k
jix & FfE 2 W CREL L 72, BLlEHH Z Z R L <. (KGR D & Skm #Eih 72 #h A
T, B& 1km OKFIRT2>6 1A DEFZ 0.01,0.1, 1.0, 10, 100 Hz D 5 JEHE Tk
BLIEZBGOELZITo 7, S, BiEHEORE 2 #d»© 5 B2 b, HEk
FRe 3. RIIEYUR D e WA ONTIE & DD FIRFICIT o T 5, FHRE O
R, FELAZLTCOEAMCEIRMRT L ET 5 KRS IR IR IR D 2
BHeTWZ L Wi, FEHOWSGIER D IR IRTTROFE R HPL T »w T
EVHL P E TR o7z, T b, PEAKILEIURDOTEEOJE X % 200m 2> 5 50m IC
TAL X 7GR, B S OIRNE - fiAHZE L LT LRI T % 2 a2 &
WZEDRHL P E TR0z, TNODORERIX, KR I 2 BIRMNR T % w728
WHEEOEREEZRBRL T Y, FAKOFEEZH VS 2 & CBUIBIE O & Wl 7
L A O H[REL 72 5,

AFFRTIE, LRLoFETELFHEERCONA, EBOBEEREAROMEZEE L
725 aOFHER BRI OV CHRET 2T ETH S,

32





