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ABSTRACT: We use seismic data recorded at OLDEST-1 Pacific Array ocean-bottom seismometers (OBSs) in
the Western Pacific and land seismometers in Japan by the typhoon HAGIBIS in 2019 to study spatial background
noise level changes. While noise levels in both the single-frequency microseisms (SFMs) and the double-frequency
microseisms (DFMs) increase in the land seismometers by HAGIBIS, changes in the SFMs due to the typhoon
are barely observed in the OBSs. The changes in the long-period DFMs (LPDFMs) are smaller than those in the
short-period DFMs (SPDFMs) in the OBSs, because the LPDFMs may be affected by the intensity of the typhoon
and the distance to the typhoon. The LPDFMs begin to increase earlier than the SPDFMs in the land seismometers
because of relatively rapid attenuation of SPDFMs in the land, but the opposite case is observed for the OBSs.
We also compare the DFMs with the significant wave height (SWH) using Pearson's correlation coefticient and
find that the SPDFMs are more correlated with the SWH than the LPDFMs. This may indicate that the SWH is
the main cause for the SPDFMs.
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Fig. 1. (a) Locations of seismic stations used in this study and the track of the typhoon HAGIBIS. The black and
white triangles indicate land and ocean-bottom seismometers (OBSs), respectively. (b) Locations of OBSs of

OLDEST-1 Pacific Array
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Table 1. Locations of OLDEST-1 OBS stations in the Western Pacific.

Station Location
name Lat. (°N) Lon. (°E) Depth (m)
OLO1 152.99 13.99 5960
OL02 153.20 12.09 5934
OLO03 154.49 15.9 5687
OL04 155.09 14.00 6033
OLO05 155.99 12.49 5942
OL06 157.74 17.2 5790
OL07 156.79 15.59 5974
OL08 158.59 14.51 5765
OL09 156.6 17.39 5755
OL10 157.99 18.19 5684
OLI11 159.49 16.21 5766
Table 2. Locations of land broadband stations.
. Station Location
Nation
Name Lat. (°N) Lon. (°E) Site
JGF 35.604 137.354 inland
JSG 34.677 138.183 coastline
Japan .
JHI2 33.115 139.814 island
JOW 26.836 128.272 island
Taiwan TPUB 23.3005 120.6296 island
A A7|de 2 Wdsty] A& 5178 A= 109 13 2.1 O AHEH U (Power Spectral Den51ty)
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Table 3. Classification of typhoon intensity from the World Meteorological Organization.

Wind Speed . .
Classification
Knots m/s
= 34 =17 Tropical Depression
34-47 17-24 Tropical Storm
48 - 63 25-32 Severe Tropical Storm
64 < 33 < Typhoon
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Fig. 6. Sequential evolutions of the SFMs (blue lines), LPDFMs (orange lines), and SPDFMs (red lines) in the period
band of 11-20 sec, 5-11 sec, and 2-5 sec, respectively, in the land (JGF, JSG, JHJ2, JOW) and the ocean (OLO1,
OL04, OL07, OL10) when the typhoon HAGIBIS was active (from 4 Oct to 13 Oct 2019).
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