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Abstract: 
The paper describes the updated situation in Japan regarding the following infrasound-related 
issues.   
- Occurrences and complaints 
- Measurement methods and devices on ISO 7196 
- Latest issued-guidelines by the Ministry of the Environment for local 
 governments' countermeasures 
 
 
Minute changes in pressure occurring in the atmosphere are picked up by the human ear and 
perceived as sound. This is called auditory perception. There are various causes for these changes 
in pressure which are transmitted in the atmosphere. Since the way these fluctuations spread 
resembles the propagation of a wave on the surface of water, the phenomenon is commonly 
referred to as "sound waves". Some sound waves can be likened to a slow swell, while others are 
more like tiny ripples. Not all of these waves are heard by humans as sound. The range of human 
hearing is usually considered to extend from about 20 Hz to 20,000 Hz. The present study concerns 
itself mainly with very low frequencies under 20 Hz, a range also called "infrasound". When 
examining the low frequency range with a view to environmental impact, the frequency range from 
1 - 80 Hz is usually considered.  
  
In so far as vibrations are being transmitted in the atmosphere, low-frequency noise is no different 
from other kinds of noise. But the fact that the frequency of such noise is extremely low makes for 
some peculiarities. Low-frequency noise as an environmental problem usually has two aspects. 
One is complaints about direct auditory perception of the vibrations as noise, and the other is 
complaints caused by indirect perception, such as by rattling windows, doors, and other fixtures.  
 
 
(1) Sources and complaints  
  
Table 1 shows a chronology of low-frequency sound related events and problems  
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Table 1 
Year  Event Remarks 
1883  Observation of pressure wave caused by Krakatau volcano 

eruption  
London, Tokyo 
Meteorological 
Observatory  

1906  Design proposal for a tasimeter using flame  Shaw, W.N & Dines, 
W.H.  

1908  
 

Observation of infrasound caused by meteor impact in Siberia   

approx. 
1910  

Determination of enemy gun position by observation of shelling 
sound  

 

1913  Study of explosive sound of Mt. Asama eruption   
1921  Development of hot-wire microphone for gun position detection Tucker, W.S. & Paris, 

E.T.  
1937  Electromagnetic tasimeter developed  Benioff, H. & 

Gutenberg, B.  
1941 
 

Demonstration of principle and experiment for sound source 
location by shelling sound 

Bragg, W. 

1952 
 

Analysis of generation mechanism, acoustic energy, and 
propagation of infrasound 

Daniels, F.B. 

1956 
 

Observation of explosive sound of Bezymianny volcano 
eruption  

In Russia, England, 
and at Kushiro 

1956 Invention of wind noise reduction pipe for strong winds Daniels, F.B.  
1957 Recording of infrasound during large rocket launch Kaschak et al 

1958 Observation of explosive sound of Mt. Asama eruption Recorded by 
tasimeters at various 
locations in Japan 

1961 
 

Development of measurement system for sonic boom caused by 
supersonic aircraft 

Taniguchi, H. H. 

1962 
 

Review of infrasound caused by sea waves Cook, R. K. 

1962 
 

Measurement of infrasound caused by magnetic storms and 
tornadoes 

Cook, R. K. 

1963 Estimation of infrasound absorption factor Cook, R. K.  

1964 Development of Solion microphone Collins, J.L. et al 

1965 
 

Clarification of generation and propagation of earthquake 
induced infrasound 

Cook, R. K. 

1966  
 

Demonstration of sensing flame for visual observation of 
infrasound  

Gavreau, V. et al  
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1966 Development of tasimeter for shelling sound measurement Gavreau, V. et al 

1966 Identification of problems with sonic boom measurement 
technology 
 

Hilton, D.A. & 
Newman, J.W. 

1967  
 

Development of multi-element sensor array for measurement of 
infrasound caused by nuclear explosion  

Fehr, U.  

1969 
 

Measurement of low frequency sound emitted by diesel-type 
electric power generating plants 

Kono et al 

1969 
 

Development of piezoelectric low frequency microphone Tokita, Shimizu 

1969 
 

Occurrence of minute vibrations of unknown origin Jushiyamamura, 
Ama-gun, Aichi 
prefecture 

1970  
 

Measurement of low frequency sound emitted by large diesel 
engines using a pressure transducer 

Nakano, Ikegami  
 

1970 
 

Development of low frequency microphone using gauge as 
pressure transducer 

Nishiwaki, Mori 

1971 
 

Demonstration of measurement system for infrasound Hood, R.A. & 
Levebthall, H.G. 

1971 Analysis of wind influence on propagation of infrasound 
emitted by rockets 

Balanchandran, N.K. 
et al 

1971 
 

Study of infrasound at Tappan Zee bridge on Hudson river Donn, L.W. et al 

1973 Market introduction of low frequency microphone RION  
1975 
 

Measurement example of infrasound in vicinity of Saturn V Malecki 

1975 Complaints about micro pressure waves produced when 
Shinkansen trains enter a tunnel  

Sanyo Shinkansen 

1976 
 

Environment Agency conducts nation-wide survey of low 
frequency sound 

 

1976 
 

Suicide because of infrasound problems Chuo Expressway, 
Achigawa bridge 

1976 
 

Study of low frequency sound and building vibrations caused by 
road bridges 

Shimizu et al 

1976 Study of low frequency sound caused by discharge of sand 
guard dam  

Gifu prefecture  
 

1976 
 

Study of low frequency sound and its propagation caused by 
discharge of dams 

Kanazawa et al 

1977 
 

Study of secondary sound caused by fixture vibrations due to 
low frequency sound 

Kobayasi Institute of 
Physical Research 

1977 Measurement of acoustic radiation power due to vibration of Konishi, Aoki 
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elevated bridges 
1977 
 

Development of low frequency sound phase-contrast detector  Nishiwaki 

1978 
 

Measurement of infrasound in high-rise buildings during 
rainstorms 

Bruel, P.V.  
 

1978 
 

Proposal of a low frequency sound measurement standard (G1, 
G2 characteristics) 

Bruel, P.V. 

1980 
 

Observation of explosive sound of Mount St Helens eruption Registered worldwide

1980  
 

Development of simple measurement system for propagation of 
low frequency sound 

Fukuhara, Okuma 

1980 Proposal of G1, G2 characteristics as ISO standard for low 
frequency sound measurement 

Bruel, P.V. 

1983 Development of low frequency sound source detector based on 
acoustic intensity method 

RION 

1983 
 

Measurement of infrasound produced by wind turbine generator 
systems  

Hubbard, H.H. et al 

1984 
 

Observation of infrasound caused by typhoons Yang, X. & Xie, J. 

1984 Study of infrasound generated by experimental wind turbine 
installation on Miyake island 

Inoue et al 

1985 
 

Development of low frequency sound source detection system 
using cross spectrum method 

Akamatsu et al  
 

1985 
 

Occurrence of building vibrations caused by discharge of Reno 
river in Italy  

Bragadin, G.L. et al 

1986 
 

Recording of infrasound caused by Mt. Mihara eruption using a 
level recorder  

Institute of Noise 
Control Engineering, 
Japan 

1986  Clarification of nuclear explosion infrasound waveform Zie, J. & Wang, J. 

1986  Observation of infrasound associated with Challenger explosion Yang, X. et al  
1987  
 

Observation of infrasound associated with annular eclipse Yang, X. & Xie, J. 

1991 
 

Proposal for a measurement method of low frequency sound and 
infrasound 

Institute of Noise 
Control Engineering, 
Japan, Subcommittee 
for Low Frequency 
Sound 

1993 
 

Increased complaints about micro pressure waves associated 
with increased train speed 

Sanyo Shinkansen 

1995  
 

Infrasound measurement standard ISO 7196 stipulated  

 4



中華民國音響學會                                           臺灣、高雄縣    高苑技術學院 

第 17 屆學術研討會論文集                                    中華民國九十三年十一月十九日 

 

2000  
 

Environment Agency publishes measurement manual for low 
frequency sound  
 
 

 

2002  
 

Ministry of Environment provides sound pressure level meters 
for measurement of low frequency sound to municipalities 

 

2003 
 
 
 

Ministry of Environment publishes countermeasure example 
compendium  
Guidelines regarding low frequency sound are under 
consideration 

 

 
 
(2) ISO 7196 measurement method and measurement equipment  
  
The standard defines the various specifications relating to equipment used for measuring low 
frequency sound. It includes detailed calibration specifications for microphone, voltage 
amplification, meter indication, and other aspects.  
  
An important point is that the standard defines the frequency weighting characteristics (G 
characteristics) for measuring and evaluating low frequency sound.  
 
 
(3) Latest guidelines issued by Ministry of Environment to local authorities  
  
In August 2002, the Ministry of Environment established a "Low Frequency Sound 
Countermeasure Committee" at the Institute of Noise Control Engineering, Japan. The committee 
considered topics such as a manual and evaluation guidelines and issued a "Manual for Low 
Frequency Sound Countermeasures". This document was compiled with the intention of assisting 
local authorities in dealing with problems related to low frequency sound. It covers basic processes 
from handling claims to analyzing and solving problems. The manual also outlines methods and 
points to be considered and provides technical background on relevant issues.  
  
Local administrative personnel in charge of dealing with low frequency sound problems and other 
environmental complaints are expected to refer to the manual when attempting to find solutions. 
The manual comes with the proviso that it is to be considered as a reference, not as a strict set of 
rules. It clearly states that local authorities will have to adapt their countermeasures to the 
respective conditions.  
  
Because the manual has been prepared using data that were current at the time of compilation, it is 
to be hoped that feedback from the communities will be evaluated and incorporated in future 
versions, to improve efficiency and widen the scope of solutions that are covered.  
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An example of measuring equipment currently used in Japan for low frequency sound level 
measurements is appended.  
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