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Activity of deep low-frequency tremor in southwest Japan (November, 2023 —
April, 2024)
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-2023 4E 11 H 30 H~ 12 A 13 HE, PUEPEER 2 & ERKGE. 2 OGS S0 =R chts L 7214,
HHH~DEEIROBE N A SNz, HUToOFEENL 12 A7 HED SKFH L 72 5 —75, K
BT 12 A6~ 13 HEICIEE A A bz (B2, 5X). Z O TOMHEE 2 MEEE) L, PUE
PEERIC O TIE 2023 48 5 A LASE, HEKEICOWTIE 2023 E8 ALK E 3 (B3 ).

©2023 4F 12 H 23 H~ 2024 4F 1 H 2 HEH, PHEHED S 8. Z oG8N 3 E IR CRiia L,
WG/ M~ OIEEIHOIL KB A O iz, (B2, SX). Z O TOEE R MENES) X, 2023 4F
9 AL 2 (B3X).

- 2024 4F 4 H 10 H~ 26 HUH, PUEPEEE & S%KE, & O8I BEKEETcREL, 4 H 15
HUE L CHRAR~DIEHIROBEH N A Sz, FREPIHcoEdiz 4 A 21 HE X T oK &
modz, BBEKETIEA A 20 HEZ CMEREEI 2 AL N7z (B2, 61X). 7, 4 H17H23
B 14 EICEBZAGECTHEL 72 Mwe.2 (RS 38km. B SR F-net fift) OHbEER, [FIHbIK T
REEHIEREAY, MEh 20 I3 0EREIND o, HEHE L I MBI 0%
AEMHERL WD (EIX). Z O TOMHE R MENEE)IE, 2023 4 11 ~ 12 ALk 225 (GE
2, 3.
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BH LNz,
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Fig. 1 Monthly epicentral distribution of deep low-frequency tremor and deep very low-frequency earthquakes” in southwest
Japan from November 2023 to April 2024. Red circles indicate epicenters of tremor for the period shown in the upper-
left corner. The epicenter is the centroid location from one-hour distribution estimated by the hybrid method based
on the envelope correlation considering the spatial distribution of amplitude® and clustering process”. Blue diamonds
indicate epicenters of deep very low-frequency earthquakes.
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Fig.2

Space-time plot of deep low-frequency tremor and deep very low-frequency earthquakes along the profile from
southwest to northeast in southwest Japan for about six months. Red circles and blue diamonds are the same as in Fig. 1.
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Space-time plot of deep low-frequency tremor and deep very low-frequency earthquakes along the profile from
southwest to northeast in southwest Japan for about 20 years from May 2004. Red circles and blue diamonds are the

same as in Fig. 1. Thick light green lines are short-term slow slip events detected by Hi-net tiltmeters.
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Fig.4  Daily epicentral distribution of deep low-frequency tremor and deep very low-frequency earthquakes in Tokai and
Kii area for major episodes from November 2023 to April 2024. The time duration of each snapshot is shown in the
upper-left corner. Red circles and blue diamonds are the same as in Fig. 1.
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Fig. 5  Daily epicentral distribution of deep low-frequency tremor and deep very low-frequency earthquakes in Shikoku
area for major episodes from November 2023 to December 2023. The time duration of each snapshot is shown in the
upper-left corner. Red circles and blue diamonds are the same as in Fig. 1.
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Fig. 6 Daily epicentral distribution of deep low-frequency tremor and deep very low-frequency earthquakes in Shikoku area
for major episodes from January 2024 to April 2024. The time duration of each snapshot is shown in the upper-left
corner. Red circles and blue diamonds are the same as in Fig. 1.
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Fig. 7
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(a) Smoothed envelope waveforms at the stations around the Bungo Channel, from 22:00 to 23:00 on April 18,
2024 (JST). Envelope waveforms are calculated after applying a band-pass-filter between 2 and 8 Hz to the vertical
component waveforms of the NIED Hi-net seismograms. Red and black inverted triangles at the top of the figure
show the time of the tremor detected and located by the hybrid method6) (starting time of 2-min time window) within
the rectangular region (132.2-132.6° E, 33.0-33.4° N), which include the active aftershock region of the Mw6.2
(NIED F-net; a yellow star in Fig. 7b) earthquake at 23:14 on April 17, 2024. Events with red triangles are confirmed
as actual tremor by the visual inspection of observed waveforms, although events with black inverted triangles are
considered as the aftershocks of the Mw 6.2 earthquake. Therefore, active tremor is continuously found in this region,
while the tremor catalog is contaminated with the aftershocks. (b) Blue circles show the seismograph stations used in

(a).
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