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Seismic activity in Niseko volcano group by temporal observation data
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Seismic activity in Niseko volcano group was investigated using temporal and permanent seismic
observation data. Three temporal seismic stations had been operated from November 2019 to October
2020. Location of precise hypocenters are calculated with optimum velocity structure estimated in
this study. The number of earthquakes detected was 53, which is much larger than the JMA unified
catalog. This indicates that there is existence of seismic activity in this region. Detected hypocenters
distribute along the mountain ridge in west-east direction. In addition, relatively large earthquakes
occur near Nitonupuri and Iwaonupuri volcano edifices. Temporal seismic observation around this
volcanic region and its detailed analysis reveal the existence of local seismic activities.
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JLHEERE W ICH D =& 2 KILUEEE, VWAL — SRR ST FEXTY, = kX7,
ATFRXTY &L 1L OKIITHERSNATWS (R - &F1L, 1955, 7 - #, 1956, K
1960). A UAX 7V KL TITITF R HS0 20 D AIEIC T I TER CESIEEI N H - 72 2 L
whEEINTWS (HHEE, 1918, KJII, 2011).

JbvEE R EHE KLU RBRE v % — (AT ISV) 13, =k a kLo ET#HE2HET 2 H
BT, 2019 4E 7 A 30 B I\ BB IR H X BN G A oo BB S A E L, B A BRAE L 72,
Z0%, 11 A 13 BICHEERT S B X & 55 NET 2 S5 0 2 25FTIc B 2R L 72

AL T, BRSNS & EEERRSOT -2 FRWTE L= 2 K LEE L ZDJEN
THAET D HBIRE ORI OV TR

I. ERFFERSAR CRA L RRRE
Fig. 1ici, MIFREICHA L o B R 2 n . U X SRR BB JE AT 45 ak i L 72 BE

ARHEBIN R (Hinet), =13 =1 = KILFEHUIC ISV 253{E L 72 3 S ORHESNA TH 5.
BRI R B A TUE, Cercel HEEMIERRE L22D-3D (3 pltsr #EERF, EAJEM 2Hz) & FHAIEME:
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Fig.1. Seismic stations used in this study. Open triangles are temporary seismic stations installed by Hokkaido
University. Open squares are the Hi—net permanent stations by National Research Institute for Earth Science and
Disaster Resilience. Red triangles are summit of the Niseko volcano group (gray shaded area).
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LD HKS9550 7 — & PG HEE 2 vV, ZIBF I GPS ZFIH L TKRIE 21T - 7. EIFIL 12V80Ah
DH—_yF ) —%2BWHINCHER L THBL, WET—4 % 32Gbyte D K& CF & — FITiX
5 2 & CRUIMBIHIAE TE 2T o TS, LALARRDL, Filae ;A LAD
JEGIERICHE S FTEHIRICE Y 5 APRIICTFEL TWie Ny 7 U =@M T o o fcw,
NSI B SIX 20205 H IS A5 6 A 17 A% T, NSSBHLEIZ6 A6 ALH6 H17TRHET
BRNDMEIE LU 72, NS2BHAAICONWTIE, Ny 7V —r—T7VO#ERARICEY 2020 42 A 15
H225 6 A 10 H E THRJIAEIEL 72,

T—HE 15T LD WIN 74—~ b (MR, 1994) 12725 T\ 5, RIFEELS THE O T —
ZiTktL, IRIEOEREFEY (0.3 F) ZREHFE (105) TH - /ol Z@Ekry sk, [FRE
WC2BMEM LTl XK E MY =T —4% & L TT8 EfH L7z, Zhic, Fig 1o
VU O E HHBEBRLS (Hinet) OF—# #Mx, win 7w 2775 (M- HE, 1992) % f#H
LT, BRTHEBRSEDOP, SIEM, kORKIREEMEOBANIEREZIT >k, WIHERFEREICIE
hypomh 7' 7 ' Z 4 (Hirata and Matsuura, 1987) %\, P #HEME L L T, Fig. 2 OGO
ERTRTILBERETHEHL TWDET VL GER - fl, 1993) ZfEHL, Vp/Vs & 1.73 LK
ELTe, REWEE T/ A XEHE SN S DI BRWIRER, =t KUEEE O B TRA
LicEELEZOLND L DITI0ETH -7, Fig. 3 ITITHIZE L HE SN O 2R,
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Fig. 2. One dimensional velocity structure model Fig.3. An example of three component seismograms recorded
estimated in this study. Blue and red lines are P- at temporary seismic stations.
and S-wave velocities, respectively. Green line is
P-wave velocity model used for routine hypocenter
determination in Hokkaido University.
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WIZ, VELEST w75 4 (Kissling et al, 1994) #HWTEBEE 2T/, 20T ws 3
ATIE, PHE SHED 1 RTHEMEET LV EBRAFRRETE S, 22T, 48RELE
ORIE D & 2 HiGE 53 2 BN L TRIFFHE AT, VIMBREL 52705, #YiRL 10 [
DFEEITH Z LT, EREED RV RN 0580 75 0.141 IKkES iz, #EI N
P L SIHOEERET T L E TN TN Fig 2 DELROERTRT. HEShEZTTI VL, 4L
WHERFET NV E KT 5 LIRS Skm A TIREE L 2> TW5, w7 =F a2— ROFHHEICI,
BRARIEAE & BIREERE 2 V5360 (1971) oXEFHL .

II. #WEFBDORHE

Fig. 41220194 11 A 13 25 2020 4 10 A 13 H £ T?® VELEST 7' v 75 AT X 5 EH S
fiamrd., =t KIUFETHEL TWHIHIEL, KUBELOEFMICHMATEE > THEAEL T
LHBED 2 DOMBEHPH LT L3005, MAIOMERIT, [T —ILEED % v 723
HIN TRV 7 =F 2a—FO/NSWHIEBTH S, ZOMERIT, FERICH?> THEI RS X
AL TWDD, EERBIHLE A SN TV 3 D BIRRERBEMEL, AT EobDoTH
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Fig. 4. Hypocenter distribution from 13 November 2019 to 13 October 2020 calculated by the VELEST program
using more than four seismic stations. Open triangles and squares are temporal and Hi-net stations, respectively.
Solid lines represent active faults. Rectangular part is shown in Fig. 5.
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Table Comparison of magnitude with JMA hypocenter catalog.

Magnitude
DATE  TIME This study JMA
2019/12/22 02:28 1.0 0.8
2020/04/02 07:51 1.8 15
2020/06/06 23:32 - 0.6

LR[REMERD L. ZZTEH=ta KIUFHETREAL TWHIHBICORERT 5.

Fig. 513, Fig. 4 DO BHEHTHENLBA ZILKL DO TH D, Fic, FLEMSMHE M-T
My R TWS, O TIRAELZHEIT 2 T, Blid=ta KIUBEOBEMHITIH > THHAE
FZmafiL, ZOEWREIE 3-5km OFEFH L IEFITERWEBI THD Z L B0 5. RAOHEIZ
2020 44 H 2 B 751 e L7 ML8 (Figh f) Tho7z. 20194 12 AdhHr s 1 AWk
T THIEBE DO Z WS, BIRNAEF L TWD DI TR, R b I 2R B
HE 2R < LRGT—ALEED # v IS TV IR IL Table IR § 3ETH o2, %
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Fig.5. a) Enlarged map of hypocenter distribution as shown in Fig. 4. Solid lines represent boundaries of towns.
b) Observation period of three temporary stations. ¢) Space-time distribution of epicenters along N-S profile. d)
Space-time distribution along E-W profile. e) Space-time distribution in depth section. f) Magnitude-time
distribution of earthquakes.
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Fig. 6. Hypocenters distribution determined by only three seismic stations. The notation is the same as in Fig. 5.
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Fig. 7. Epicenter distribution map in the Niseko volcano group with locations of volcano summits (green triangle)
and natural hot springs (green pentagons). Red and yellow stars are epicenters determined by more than four
seismic stations, and by only three stations, respectively. Open squares are locations of temporary seismic stations.
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DHH, 202046 H 6 HICHAE L IR IZEERFBIIEMEIE L THWDRFIZHAELTZLDTH S,
A RIOEBERFBLIINC X - T, =t 2 KLUEEToOE R HESNHE TITMm I Rn X 5 i N MERE
BOFENRH S T2 T2,

BRI 3 B 72 T R S i B S 28 b o7z, £ TOMBIREZFH2EBMT, %
NHIZONTY, OCKEEERED S L ODREEOTFHETEIRIVE 21TV Fig. 6 1ITRT. 4 288
DIBL2AMF~ T =F 2a— KRB~ A FAOHBD TNSWHIETH S, 202047 A2 8 A
HIANZ 220 TP OB CREFEA e AR A B L Te, HIEDORE S X 0-4km & 4 L L&l
TIRESNIHE L L TREICEWE 9 ICR A 50, BRIESAORY & EEREEDORY
BHHIC LB R2T EOLDOTHAR[ENENRD 5.

Fig. 711X, Zo#MBEic=a KIUFFTRAEL ZETOMBOBER, KILIDOILTE, HRBEHO
RIROALE 27T, Fig. 5 T/RU T2 4 BIR LI E THRE S I HIEB A 7RI, Fig. 6 ® 3ERAAT
OHEBZEANLTRL TS, 1FEACOHER, KIUBOLTEXL Y LIALITHEL TWD. &
o, RKMEZED~/=F2— N1 EOHBEFI= XTIV TFX TV AIETHEEL T
LKL T, w7 =F a— KRB A T ROBNRHER, BRELSCY Y 757, F'8XTY
FHE TREFEIICHAEL Tz, LD X 51T, =t KLU TIIHENEFMICRAEL TVWD Z
Loz,

V. ¥ & &

=t 2 KIUFFICERE L 72 3 2 Fr OB HURBLH A & JEDIC & 5 E W BN 2 1 L CEEMIE
DHEE & BRIFIRE 21T o 72, T ORER, [ET—nbEBICIIEER S T2 WHEE S 28
ST HRBIERVE A I THRAL TRV, =t 2 KILFEO IHAD 5340 D 51 &L R Tdh -
Te. BE N < OMBEIT KO ITEL VAL TRAEL TWe, £, HRAMEZEL~ 7
=F a— N 1UEOHMIICR S aEDL, = F X7V 020 A HBEICEKIEB N > A U
FXTYOELTEEL, 7 =F 2— B A FTRAOHMENT/NS WHIE L, AL, > v 77
F7E, FEX T VAR THEMICHEL TN Z LB nhole. SRIERRMBERZ1T5 Z &
WZ&Y, =t KU TRET DHEEB ORAGHT-ORAERE, MEORMIH LT oT.

BiEE BRMEBIH 2T O Iy, ESIUFERRIE NS T R ¥ — « PERLAHE A PAIEHEE O
LRt E R THEES B EELINVIZERIE ], B IO, HGMSITBEE NALHEE LI & T 7E S
& OILRIFIZER [=t = s 317 5 I BWE G 7 LREEE L i BVE IR RF(E  (2017 ~ 2019) | &
R L 7c. dEHRESLR S BIJEHRE - — L% — « BRET - HUERTZERT O AATE A & R o A %
OHEHRE K E 2B A RSB AR O RS RIS D THW . BIRSEREICEL, %
GARMEHEE, BERAIRIRRERETEARMNE L O/ ME-R R E BRI HRPT & RET &5
W ATEW Tz, ESLHFFERR TR N B KR A BB JERT Hi-net DIE T —# ZEHA L1z, [AEIT,
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[E N B R IE N B KR 2 E I ZE AT Hi-net, F-net, V-net, S-net, HIZE TR AHICiRE S,
JeEE R, SARTRS:, WALKE:, HEKT, AHBEKRY, HEAY, &KT, JUNKE, B
RERY, ESIHFIERSEEE NEEEINR G IZERr, E LB, FHRER, HOH, R, &
JINRIR SRR SR P, T, ENIAFIERAIsIE N ZE BB DI E 7 — # TIER S e K
LT =L BIR T — 7 2L £ L. MOERIZIE GMT (Wessel and Smith, 2013) ZfEfHL
Fliz, DEREL TEH L ET.
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