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Infrasound Stations 
at Antarctica

characteristic features of infrasound wave propagation in the con-
tinental margin of East Antarctica are demonstrated using the data
recorded at SYO. Background signals having peak with few seconds
or more of its intrinsic period are investigated, in association with

loading effects from the Southern Ocean, through time variations in
infrasound wave amplitudes and frequency content in the power
spectral densities (PSD). The oceanic effects on infrasound are
modulated by the presence of sea-ice and are influenced by how
they are related to the atmosphereeoceanecryosphere system in
the polar environment. Since the measurements of infrasound
could be a useful proxy for characterizing ocean wave climate and
global storm intensity, revealing the physical interaction mecha-
nisms between the multiple spheres would possibly prove to be
useful as an indicator of environmental change viewed from
Antarctica.

2. Pilot observations at Syowa Station in the IPY

In April 2008, continuous infrasound observations started at
SYO, in the Lützow-Holm Bay, eastern Dronning Maud Land of
East Antarctica (Ishihara et al., 2009; Yamamoto et al., 2013).
As one of the IPY endorsed projects, the observation was
conducted by the members of Japanese Antarctic Research
Expedition (JARE). The SYO station is located on the East Ongul
Island, which is 4 km away from the continent (the edge of ice
sheet), and from which it is separated by the Ongul Channel
(Fig. 3). Before the initiation of the pilot observations at SYO
two permanent stations existed in Antarctica, one by the USA
(Station IS55) and the other by Germany (Station IS27) (Fig. 2).
Therefore, the new data retrieved at SYO could be a significant
contribution to cover the vacant space within the Antarctic
continent.

The SYO station has historically been contributing to the global
seismic network since 1959 (Eto, 1962), the era of the International

Figure 2. Infrasound stations currently operating in Antarctica (solid circles; IS27,
IS55), together with planned ones (blue triangles; IS03, IS54), respectively. The Japa-
nese Stations of Syowa (SYO; mentioned in this paper) and Dome-F (as planned) are
indicated by the red stars.

Figure 3. Several photos of the infrasound observation at Syowa Station (SYO), in the Lützow-Holm Bay, East Antarctica. (a) Overview of SYO in East Ongul Island. (b) Infrasound
station near the seismological hut and VLBI satellite antenna. The recording system is installed in the seismological hut. (c) The infrasound sensor inside the adiabatic wooden box,
attached with eight air-pipes (hoos array system). (d) The Chaparral Physics Model-2 type sensor is installed inside the wooden box.
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History of Infrasound 
Observation at Syowa Station

•Installed at Apr. 2008 

•One Chaparrall Physics Model-2 

•Re-installed at Jan. 2013 

•Three Chaparall Physics Model-25 as triangle 
array (aperture size: 200 m) 

•Wind noise reduction system (Porous Hose 
Array) is re-designed.
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Schematics of Observation 
System for Syowa Station
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New Prototype Sensor Test Observation @ Kochi Univ. of Tech.
Date: Feburary. 6, 2009 
                     - Febura 9, 2009 (4 days)
Location: Backyard of  Kochi Univ. of Tech.
Sensor: New Prototype Infrasound Sensor 
                   (laser-PSD infrasound Sensor)
Wind Noise Reducer: Mechanical Lowpass
                   Filter (Hoos Array; 1.5  meter  
                   Soaker Tube x 8)
Data Recording System: Windows Xp PC 
                    + ADC board. 
Sampling: 16bit, 200Hz

Small volcanic eruptions of Asama-yama volcano were occured at 
7:46 (JST) Feburary 9, 2009. Asama-yama volcano located at 
about 536 km NE from test observation site (Kochi Univ. of 
Tech.). About 26.7 minutes later (08:12 JST),  weak infrasound 
signals (red arrows of above figure) were detected at 0.005 to 
0.15 Hz band. Arrival time of hese signals are consistent with 
theoretical arrival time (sound velocity is 334.55 m/s  for 5 
degree Celsius atmosphere). However, this test observation is not 
parallel observation using Chaparral Physics sensors, and is not 
arrayed observation, so we could not confirm those signals are 
infrasound generated by Asama-yama eruptions.

Abstract Pilot Observation at Syowa Station, Antarctica

Rocket Infrasound at Uchinoura Space Center

Infrasound is sub audible sound (pressure wave), and that frequency range is 
cut-off frequency of sound (e.g., 3.21 mHz for 15 degree Celsius isothermal 
atmosphere) to 20 Hz (that is lowest frequency of human audible band). This 
frequency range is one of the new horizons of the remote sensing in the 
Earth’ s atmosphere, for example, a large earthquake in Sumatra region 
generated great Tsunami also produced such kinds of waves in atmosphere and 
shaking Earth itself by free vibration mode as well as affected even upon the 
upper atmosphere. Last decade, for the purpose of monitoring nuclear tests, a 
global infrasound network is constructed by CTBTO. The CTBT-IMS infrasound 
network has 60 infrasound stations and each station contains at least 4 
infrasound sensors (arrayed station), they can detect a some-kiloton TNT level 
atmospheric explosion in range of some 1000 kilometers. This network is 
enough for monitoring nuclear tests, but much sparse for detecting and 
analyzing in detail of natural infrasound phenomena.

Observation of infrasound in Japan began in 1980’ s by Tahira at Aichi 
University of Educational with using three arrayed sensors of Chaparral Physics’ Model-2. They reported infrasound waves by volcanic 
eruptions, ocean waves, earthquakes, airplane passages, etc. Recently, infrasound waves possibly generated by thunders, sprites, fireballs / 
meteorite fall, and artificial reentry of vehicles, and auroral activities have been reported in several papers. In 2004, we began to study 
infrasound and discussed with Prof. Tahira, then just after his retirement of his university, these three arrayed sensors tested again at 
Tohoku University in 2005.

Network observation of infrasound is significant in studying geophysical phenomena, however, the sensors are too expensive to buy for 
further several arrayed stations to distribute in Japan. In 2006, we began to develop new types of infrasound sensors by piezo films and 
firstly tested in field in 2007, comparing with the 3 Chaparral sensors during the WIND sounding rocket campaign at JAXA Uchinoura Space 
Center. In 2008, a Chaparral sensor was firstly put on the field of Syowa base at Antarctica as a part of the JARE 49 expedition. Now we 
develop an optical type infrasound sensor with combinations of a diode laser and a PSD linear sensor.

In this paper, we report recent activities and status of pilot infrasound observations in Japan and Antarctica. According to the archived 
datasets of Uchinoura test site, infrasound observation in occasions of 4 rocket launches of JAXA from Uchinoura and Tanegashima Space 
Centers. Two sets of H-IIA launches as well as two sets of JAXA/ISAS’ s sounding rockets of S-520 types are investigated in detail. 
According to the archived datasets of Syowa station, we found continuous background infrasound probably generated by ocean around East 
Ongul Island.

CTBT-IMS Infrasound Monitoring Stations.
CTBT-IMS is World-wide network consist of 60 infrasonic arrays for the In-
ternational Monitoring System (IMS) of the Comprehensive Nuclear-Test-
Ban Treaty Organization (CTBTO). About 30 IMS infrasound stations are 

currently built and operating as of 2005. 
Only one infrasound array (IS30) is located at Japanese islands. 
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Former Prototype
Yamamoto & Ishihara, Patent. App. 2008-134750)
Infrasound measured as motion of thin film using 
contacting piezo film. Owing to contact measurement, 
this sensor has large drift... (peeling off a piezo film 
from thin film was caused by degeneration of bond.) 

New Prototype
Yamamoto & Ishihara, Patent. App. 2009-119504)
Infrasound measured as motion of thin film using laser light and 
Position Sensitive Detector (PSD). 
Resolution of displacement (defomation) of thin film is 0.01 µm 
(depend on ADC). Detecting capability of differential pressure 
depends on volume of reference chamber (Now about 0.01 Pa).
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S-520 launchInfrasound Sensors at rooftop of USC

Location Map of  USC 

Current Status of Infrasound Pilot Observation at Japanese islands and SYOWA Station, Antarctica, 
and Development of New Infrasound Sensor using Optical Sensing Method

Sensor Depliyment @ JARE49

Schematics of Observation System
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Pilot Observation  Setup
Date:  End of Feb. 2008 ~  
Location: Japanese Antarctic Station (SYOWA station) at East Ongul Island
Sensor: Chaparral Physics Model-2 (Condenser Microphone Type Infrasound Sensor)  @ low gain mode operation
Wind Noise Reducer: Mechanical Lowpass Filter (Hoos Array; 3 meter  Soaker Tube x 8)
Data Recording System: Datamark LS7000-XT  + OpenBlockS226)
Sampling: 24bit / 100Hz
Waveform data files are created every 1 minute. We could get data files at nearly real time from Japan using FTP.

Above 13 figures are dynamic specrum of  infrasound at SYOWA station. (FFT data window size = 5 minutes)
Almost continuous background infrasound (micro-baroms) at frequency band around 0.2 Hz. 
  The power of micro-baroms vary with day by day. Micro-baroms power is very weak at winter.
  Especially, no micro-baroms recordeddsa at November- 2008 and December-2008.
 ... Probably due to the difference of coverage and thickness of ocean ice around East Ongul Island. 
Long standing (few hours to half of day) signals at lower most human audible band to sub-audible band.
  Usually consist some harmonic overtone-like around 10 to 40 Hz.
  ... Probably due to the vibration and slipping of the ice sheet. Simillar signals are also recorded by seismograh at SYOWA station.
Very long standing (few days to tens of days) signals at lower most human audible band.
   Now we could not find out the possible source...

Entire View of USC

Observation  Setup
Date: September, 2007 to November 2009
Sensor: Chaparral Physics Model-2 (Condenser Microphone Type Infrasound Sensor)  @ low gain mode operation
Wind Noise Reducer: Mechanical Lowpass Filter (Hoos Array; 1.5  meter  Soaker Tube x 8)
Data Recording System: Windows Xp PC  + ADC board. 
Sampling: 16bit, 200Hz

Some infrasound signals from volcanic eruptions of Sakura-jima volcano were recoreded.
Artificial infrasound signals from four rocketlaunches were recorded during observation period.

Infrasound Signal from S-520-23 Launch

S-520  No.23 was launched at Sep. 2, 2007 from USC. 
At that time, two infrasound sensors were operated at USC and 
detected rocket roaring sound in very near field (distance about 
277 m).

Upper-left figure shows waveforms of rocket roaring sound  
(horizontal axis is samples from 19:20:00 JST / vertical axis is pressure in Pa).
 Upper-center figure shows enlarged view of the first 200 sample 
(= 1 second)
Lower-left figures show the dynamic spectrum of  rocket roaring 
sound. We confirmed infrasound componet of rocket roaring sound.
Upper-right figure shows timeseries of amplitude of rocket 
roarising sound. A"enuation of amplitude can be express motion of 
the rockets (i.e.  increase distance from sensors to rocket).

Acknowledgment: We thank JARE49 - 50 members for deployment and maintenance of infrasound observation system at SYOWA station, Antarctica.
　　　　　　    A part of this study (infrasound observation at SYOWA Station) is suported by a Grant-in-Aid  for Young Scientists (B) (19740265: Y.I.) 

Seismographic Hut 

Yamamoto et al. 2013



History of Infrasound 
Observation at Syowa Station

•Installed at Apr. 2008 

•One Chaparrall Physics Model-2 

•Re-installed at Jan. 2013 

•Three Chaparall Physics Model-25 as triangle 
array (aperture size: 200 m) 

•Wind noise reduction system (Porous Hose 
Array) is re-designed.





Figure 2: Overview of Syowa Station in East Ongul Island, LHB, and location
of the infrasound array at Syowa Station. C1, C2, C3 indicate the location of
each array component.

Figure 3: Schematic diagram of the observation with wind noise reducing hose
array system at Syowa Station. (Left) Simple connection type porous hoses (8
set, 6 m each, the total diameter of hose array system is about 12 m) was used
in the pilot observation periods. (Right) Multi-connection type porous hoses (8
set, total diameter of hose array system is about 60 m) is used in current array
observation.



昭和基地及び露岩観測点

signals (microbaroms; reported by Yamamoto et al.,
2013). The background signals due to microbaroms,
which peak for a few seconds and are interspersed with
characteristic periods, are investigated in terms of
loading effects from the Southern Ocean near East
Antarctica, on the basis of an analysis of the time
variation of the wave amplitude and the frequency
content of the power spectral density (Fig. 3).

In austral summer 2013, after a pilot observation by
a single station, several field stations with infrasound
sensors were established along the coast of the Lüt-
zow-Holm Bay (LHB) in East Antarctica by the 54th
Japanese Antarctic Research Expedition (JARE-54). In
particular, two infrasound arrays with different di-
ameters were deployed at SYO together with another
site on the continental ice sheet near the coast. In this
paper, the characteristic features of recorded infra-
sound waves are demonstrated chiefly using the array
data collected at SYO in austral summer 2013.
Regional environmental variations in East Antarctica
and the surrounding Southern Ocean are discussed in
the following sections. Measurement of infrasound
waves is expected to be a useful proxy for character-
izing ocean wave climate and global storm intensity in
relation to the physical interaction mechanism among
multispheres in the Antarctic.

2. Array observations in LHB

Several infrasound stations in the coastal area of
LHB were established in January 2013 by JARE-54

Fig. 4. a. Locations and measurement elements of the observation network around the Lützow-Holm Bay (LHB), East Antarctica. Infrasound
array stations (green triangles), infrasound single stations (light blue diamonds), broadband seismometers (orange squares) and video cameras
(light red triangles), respectively. b. Array configuration of infrasound stations in LHB, in order to localize the signals. Tripartite arrays are
deployed by small size (at Syowa Station, aperture of 200 m), medium size (at S16, aperture of 2 km) and large sizes (combined by other outcrop
stations such as Langhovde, aperture of 20 km or larger), respectively. (For interpretation of the references to color in this figure legend, the reader
is referred to the web version of this article.)

Fig. 5. Frequency responses of the utilized infrasound sensors;
upper) the Chaparral Physics Model 25 (made by the University of
Alaska, USA), lower) the Digiquartz Nano-Resolution Model 6000-
16B Barometer (provided by the Paroscientific, Inc., USA). The
detectable frequency ranges for each sensors are 0.1e200 Hz for
Mode-25 and 0e10 Hz for Model 6000-16B, respectively.

38 T. Murayama et al. / Polar Science 9 (2015) 35e50



(Fig. 4a). Two array alignments with different di-
ameters were set up: one at SYO (with a 100-m
spacing triangle) and one in the S16 area on the con-
tinental ice sheet (with a 1000-m spacing triangle). In
addition to these arrays, isolated single stations were
deployed at two outcrops (Langhovde and Skallen).
Most of the outcrop stations make simultaneous ob-
servations using portable broadband seismometers
(Guralp Systems CMG-40T; for details see Kanao
et al., 2011) to enable a comparison with ground-
motion signals in the same frequency bands. A video
camera was installed at the single station in Skallen to
monitor the time sequence of the surface environment
near the station (Fig. 4a). A multiscale-array configu-
ration of infrasound stations was adopted to localize
detected signals efficiently by identifying different
wavelengths with corresponding frequencies (Fig. 4b).
The arrays consist of: 1) a small tripartite array (at
SYO, with a 200-m aperture), 2) a medium size
tripartite array (at S16, with a 2-km aperture), and 3)
large tripartite arrays (combined with other outcrop
stations such as Langhovde, with 20-km or larger
apertures).

Two types of infrasound sensors are utilized at the
field stations (Fig. 5). The first type is the Chaparral
Physics Model 25 (made by the University of
Alaska, USA, with a detectable frequency range of

0.1e200 Hz) used at all stations except Skallen. The
second type is the Digiquartz Nano-Resolution Model
6000-16B Barometer (provided by Paroscientific, Inc.,
USA, with a detectable frequency range of 0e10 Hz),
which it is used at Skallen Station to detect longer
period waves than the Chaparral Physics sensors. A
schematic illustration of the observation systems is
shown in Fig. 6. The hose arrays are aligned to reduce
wind noise by adopting mechanical low-pass filtering.
Multiply-connected porous hoses are utilized only at
the SYO array, with a single-hose array configuration

Fig. 6. An external view of the observation system at the outcrop station in LHB, with photo images (at Langhovde station). The rosette filter
configuration for reducing the wind noises composed by eight porous hoses with 30 m in length, which connect to the infrasound senor box.

Fig. 7. (Left) Schematic diagram of the observation system at Syowa
Station (SYO) by using multi-connection type porous hoses. (Right)
The same diagram but for the other outcrop field stations in LHB by
using single hose array.

39T. Murayama et al. / Polar Science 9 (2015) 35e50



昭和基地での 
インフラサウンド
記録（スペクトル）

Figure 1: Spectrogram (Power spectral densities (PSD) of infrasound signals
for eleven years (2008 (uppermost frame) to 2018 (bottom frame)) from the
beginning of pilot observations at Syowa Station (SYO; one of the array sites;
C1). The white-colored time zones correspond to the lack of data, otherwise,
any errors occurred during the PSD processing. Predominant frequencies corre-
sponding to the microbaroms (0.1 to 0.3 Hz bands) are clearly identified during
the recording periods. The horizontal axis is the month of the year.

Ishihara et al. PDJ, inpress.
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Figure 3. Detection of infrasonic signals associated with the ice-quake on the continental ice sheet on January 1, 2015 (forecasted 
origin time: 12:22 UTC). The left panels are band-pass-filtered waveforms observed at SYO and S16 arrays, respectively. The up-
per-right and middle-right panels are the results of PMCC analysis. The diagram shows the back-azimuth (station-to-source) di-
rection and the apparent velocities. The lower-right panel is local area (on Google map) of the estimated event location. Colored 
lines show the back-azimuth directions from both SYO and S16. Open red circle corresponds to the area of hypocenter of the 
event. 

 
2015. On the basis of local geographical information, several crevasses exist over 
the ice-sheet around the area which might generated the infrasound energy fol-
lowing to be detected at both the arrays of SYO and S16. Figure 4 represents the 
detection of infrasonic signals generated by the calving event at the western 
margin of ice sheet on June 4, 2015. The events are exactly located at the conti-
nental edge between SYO and S16 arrays. The third example of determined loca-
tion for the infrasound generating source on June 4, 2015 is shown in Figure 5. 
The detected infrasonic signals were presumably generated by the calving or 
discharge event at the edge of the fast sea-ice in LHB. The other candidate could 
be the collision event between the iceberg and the edge of the fast sea-ice.  

The other four events were determined to locate around the edge of the fast 
sea-ice (8 February), inside the LHB presumably associated with sea-ice cracks 
or pressure ridges (4 June and 29 June), and around the SYO originated by  

Murayama et al. 2017
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Figure 4. Detection of infrasonic signals generated by the calving event at a margin of continental ice sheet on June 4, 2015 (fore-
casted origin time: 18:43 UTC). The left panels represent band-pass-filtered waveforms observed at SYO and S16 arrays. The up-
per-right and middle-right panels are the results of PMCC analysis. The lower-right panel is local area (on Google map) of the 
estimated event location. Colored lines show the back-azimuth directions from both SYO and S16. Open red circle corresponds to 
the area of hypocenter of the event. 

 
tide-cracks (23 June), respectively. In all the events investigated here, local ice- 
quakes, calving of glaciers and/or ice-cliffs, collision of icebergs and sea-ice, as 
well as the other candidates for generating sources involving cryosphere dynam-
ics might produce distinctive infrasound signals; having high-frequency oscilla-
tions ranging between 3 and 8 Hz and amplitudes between 0.01 and 0.1 Pa. 
These local signals with high-frequency contents also might be considered to in-
clude regional/local earthquakes, however the exact separation for these cryos-
pehre and tectonic origins can be done by future study.  

4. Conclusion 

Characteristic features of infrasound waves are demonstrated in this study by 
using two array elements at coastal area in LHB of East Antarctica, on the basis 
of data retrieved in January-June 2015. The infrasound arrays clearly detected 
temporal variations in frequency content and propagation direction of seven  

Murayama et al. 2017



データ転送と自動処理

Figure 4: Schematic diagram of the data recording and transfer flow of the
SYO infrasound observation system. (SYO) Infrasound signal is digitized by
a datalogger (DATAMARK LS-7000XT) with 24 bit / 100 Hz sampling and
then stored in the logger as a 1-minute WIN format file. At the same time,
the data was copied to a small Linux box (OpenBlockS) and a merged WIN
file (1-hour long WIN file) will be created and stored. (NIPR) Infrasound data
files (1-hour long WIN files) recorded on the previous day are automatically
transferred to master Linux server (crux) using satellite communication, then
those files checked and stored. After that, those files transferred to another
Linux workstation (israid2) and then file format conversion to SAC files, FFT
analysis, Quick Look Plot processes are executed.

8. Tables

Table 1: Sensor locations at Syowa Station (2013 to Present)

Element Sensor Longitude Latitude Distance from
Seismograph Hut

C1 Chaparral Model-25 39.584256 � -69.006875 � 62.0 m
C2 Chaparral Model-25 39.587336 � -69.005569 � 130.1 m
C3 Chaparral Model-25 39.588347 � -69.006181 � 116.0 m

Ishihara et al. PDJ inpress



=============================================== 
 Retrieve Infrasound Data from SYOWA Station   
=============================================== 
  Data Transfer Summary                        
----------------------------------------------- 
   FTP Start :  2018-03-26T12:15:02 
   FTP End  :  2018-03-26T12:24:47 
   24 files were transfered . 

----------------------------------------------- 
  Data File Check                              
----------------------------------------------- 
winfile = /HSFS/isound/data/SYO/2018/18032500 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032501 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032502 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032503 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032504 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032505 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032506 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032507 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032508 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032509 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032510 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032511 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032512 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032513 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032514 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032515 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032516 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032517 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032518 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032519 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032520 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032521 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032522 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%) 

winfile = /HSFS/isound/data/SYO/2018/18032523 
ch 0000 : 3600 / 3600 (100%) 
ch 0001 : 3600 / 3600 (100%) 
ch 0002 : 3600 / 3600 (100%)



データ転送と自動処理

Figure 4: Schematic diagram of the data recording and transfer flow of the
SYO infrasound observation system. (SYO) Infrasound signal is digitized by
a datalogger (DATAMARK LS-7000XT) with 24 bit / 100 Hz sampling and
then stored in the logger as a 1-minute WIN format file. At the same time,
the data was copied to a small Linux box (OpenBlockS) and a merged WIN
file (1-hour long WIN file) will be created and stored. (NIPR) Infrasound data
files (1-hour long WIN files) recorded on the previous day are automatically
transferred to master Linux server (crux) using satellite communication, then
those files checked and stored. After that, those files transferred to another
Linux workstation (israid2) and then file format conversion to SAC files, FFT
analysis, Quick Look Plot processes are executed.

8. Tables

Table 1: Sensor locations at Syowa Station (2013 to Present)

Element Sensor Longitude Latitude Distance from
Seismograph Hut

C1 Chaparral Model-25 39.584256 � -69.006875 � 62.0 m
C2 Chaparral Model-25 39.587336 � -69.005569 � 130.1 m
C3 Chaparral Model-25 39.588347 � -69.006181 � 116.0 m

Ishihara et al. PDJ inpress











C1

C2

C3

2020-01-25 18:00-24:00

ノイズレベルはC3が他の2要素
と比べ高い



現在試行中のQL処理(FK解析）



インフラサウンドデータ公開
• https://ads.nipr.ac.jp/dataset/A20190705-001 

• Ishihara et al., PDJ, inpressに対応 2008-2018の11年分の昭
和基地のデータ 

• http://polaris.nipr.ac.jp/~isound/ 

• 2008- 昭和基地のデータは1日遅れ、露岩データは夏隊で回収
したデータを約1年遅れで公開（ディレクトリ公開） 

• http://infrasound.mydns.jp/isound2/ 

• ROIS研究費で開発中のGUIを持ったデータサイト

https://ads.nipr.ac.jp/dataset/A20190705-001
http://polaris.nipr.ac.jp/~isound/
http://infrasound.mydns.jp/isound2/

