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Intense Earthquake Swarm Activity in the Vicinity of Yake-dake Volcano,
Hida mountain range, Central Japan, Started in November 2018

PN

Shiro OHMI

Synopsis

An intense swarm activity took place in the vicinity of the Yake-dake volcano, Hida
mountain range, central Japan, in the end of November 2018 and lasted for about three
months. The main hypocentral region in November 2018 (Group A) is located at the
western flank of Yake-dake volcano, followed by other small activities in the Kamikochi
area in December 2018 (Group B), west to the Group A in January 2019 (Group C), and
between Yake-dake and Akandana volcanoes beneath the ridge in February 2019 (Group
D). Focal mechanism obtained using P-wave first motion indicates NW-SE
compressional stress field in Group A. However, there are several events that exhibit
normal fault type solution in Group B, which are not consistent with the regional stress
field. Temporal change of the geodetic, geomagnetic, geothermal, and geochemical data
collected from monitoring stations in the vicinity do not show the clear signals
associated with the swarm activity.
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Fig.1 : Distribution of monitoring stations of
volcanic activity in the vicinity of Yake dake
volcano as of April 2019. Red, green, and blue
squares represent online stations operated by Kyoto
Univ., Jindu River System Sabo Office (MLIT), and
Japan Meteorological Agency (JMA), respectively.
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Fig.2 : Comparison of spatio-temporal
distribution of hypocenters from two catalogues.
(a) (upper) Hypocenters automatically located
by Matched Filter Method by DPRI. (b) (lower)
Hypocenters manually inspected by JMA. Light
blue symbols show the hypocenters while red
triangles denote Mt. Yake (north) and Mt.
Norikura (south) volcanoes. Earthquakes from
Nov. 20, 2018 to Feb. 28, 2019 are plotted.

— 311 —



Al OFEZE METEE) T 2018 4E 11 A 22 AFAIA 544
£0, #FA11H 23 A06ERLEZZISK 10 AH
WCh7z kL, 12 A 2 HEE TIZITIZIEKRE L

(LLF, Group A & X.5). Group A OFEF ML)
DOEIITBEE ILTEO TEK) 1.5km 2> 5 2km O, % & (8
WT) 3km 5 4km IZ5AH L TWD. ZHE, 2011
E3AMND 4 AICRAELEBEREOZEFIKORE
HERICHTEDGFTHD. TO% 12 H 45 TG
— AL B S 0D AN 3 72 D b i MR O /N AR 7
EIEEN A5 ([, GroupB). 12 A 4 BLIREIC
R HAR TR AR U 7 HUER 1T IR FE A D Group A D%
ham~<a¥ SRR, Z 0%, 2019 4F 1 HR

O, HHOBEEEE XV & S 512V ([7, Group C)

T, F£7z, 2019 4F 2 B A IXBEE R oo AR 1L R
ORERRUTFE ([, Group D) TEILE I/ 72 M &
HEERALNLTWND

ﬁﬁ%m}iﬁ%%%@ﬁi%% IR BN, (R MU TR
FONHUEBI & B U7z 1970 4R LD, £
FERMBEOBFEIZAWVICER ST, WhiT T,
S ZLTCWDEAmARO LR [Ex2iE, KA

(2018) 1, 2018 £ 11 AROBEHEEICETT D
Group A OHIETREN G = OFISLTlEZev. Fig4d 2,
wmﬁ»h,mwﬁsﬂ%ivwﬁﬂﬁ@mMﬁ
a7z BERSERT.

E GroupA VTG B oo B R 2R iR TR
RO LN Ten, SEIOIERE T ko X 91g,
Group B, C, DD L S ITENF NI 5 5HIK T/

BERIEENA LN D2 L, BEEOFLE T HETEE)
@/ﬁ%ﬂtﬂu‘u&)%ﬂﬁ.

3. BHMAERMEICIONT

A [R1 0D B 58 1t 7R OO FRIFUSE L Tk, AN R

%kbf%%#ﬂ;@ﬁﬁﬁﬁﬁ%%? (Fig.3 o
JMA Tochio, BAF, #iE LW D) (2B 2 EENH
NFEFREIND. EEBHTTIIL, é% VRS L R 0>
FREIITWHIE CORNORNE R T 272012
2011 FFKH> b RREBHIE S8 B H X @ DP.YAKE
M (Fig.3 @ DPRI Nakao, BAF, FREEVH) |

bR R A 3R
2014 4 5 FICTREBE LR B CTHAE LR ED
BUzix, #IOCHiR &R TORNORIO ik
TH2ENTE, TR TOBMARMEIINE TO
BREHE &l L CHEICENEL, o, Ehb

RKEWZ EBWLNTR- KA (2016)].
Fig.5 12, S RIOHFEIEEIC L > THIRIZB W TE
ﬂﬁ?ﬁﬂzﬂﬂ LZEZ BN D HMEEH ST I

D, TREMRIZET DMHITE T 5RO R AR
2R PRICBWTEMARK L & 2 60 5 #iE (f

B L CHBME OB H %fo/LLTb\é.

B COFNEE 05 L EOME) 1211 H 23 B 18 I
M5 12 A 16 H 0 BFE TOHR (Group A DO HEE)
AR 340 M aE 2 7=, £72, 11 A 25 BiZixHRE
WCRWTRERE 4 fHE O W 28I L7 B DS 3 [F]38
Ebt.&k 120 4 BY 50 Ll <ot
EIGE) (Group B OHIE) DRI 15 HFLE D Bl
HREMENSBIEN, 2055 12 A 4 H 22 150 4y
OHETITEE 4 Y O Z BRI L7z

B ACTARN e Y
T Mt. Akandana
S o

Fig.3 : Epicenter distribution of the earthquake
swarm activity in this study together with another
recent swarm activity. Red dots represent the
swarm activity from November 20, 2018 to April
30, 2019, while yellow dots show another recent
swarm activity that took place in March 2011,
where earthquakes from March 11, 2011 to April
30, 2011 are plotted. JMA catalogues were used for
plotting. Earthquake clusters shown by ovals A, B,
C, and D denote the activity in November 2018,
December 2018, January 2019, and February 2019,
respectively. They are referred as Groups A, B, C,
and D in the text. Orange triangles show the Mt.
Yake-dake and Mt. Akandana active volcanoes
while blue squares denote the observation sites of
seismic intensitv. For details. see text.
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Fig.4 : Temporal change of the epicantral area of
earthquake swarm activity in the southern Hida
mountain range since 1990s. JMA catalogue was
used for plotting.
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Fig. 5. Time series of seismic intensity of felt
earthquakes in DPRI and JMA intensity catalogue.
For the location of observation site of intensity, see
Fig.3. (a) (upper) Instrumental seismic intensity of
possible felt earthquakes in Nakao against time in
DPRI catalogue. (b) (lower) Seismic intensity of
felt earthquakes in Tochio against time in JMA
catalogue.
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Fig. 6 : Focal mechanism solutions of recent
carthquake swarm activities around the Yake-dake
volcano. Initial motion of P-waves are used for
analysis of focal mechanism and lower hemisphere
projection is used. For the epicentral regions, see
Fig.4. (a) (upper) Focal mechanism solutions of
earthquakes in March and April 2011. (b) (middle)
Those in August and October 2013. (c) (lower)
Those in May 2014.
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Fig.7 : Focal mechanism solutions of the swarm activity started in November 2018. Initial motion of
P-waves are used for analysis using HASH program. Solid triangle shows the Yake-dake volcano.
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Fig.Al(a) : Temporal variation of geodetic, geomagnetic, geothermal, and geochemical data observed in the

vicinity of the Yake-dake volcano from May 2018 to April 2019. For station code, see Fig.1.
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Fig.A1(b) : Temporal variation of observed data from May 2017 to April 2019.
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