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1. INTRODUCTION 

In the past couple of years, big developments have occurred in the administration for environmental noise problem 
in Japan. First, “Environmental Impact Assessment Law” was issued in June 1997 and enforced in June 1999. 
According to this law, environmental impact assessment has become mandatory for large-scale land use 
development projects. Secondly, “Environmental Quality Standards for Noise” has been revised in September 1998 
and enforced in April 1999. It is the first amendment since the former standards prescribed by LsO were established 
in 1971. In the new standards, desirable noise levels outdoors are prescribed for each type of habitual area and for 
two time categories (daytime and nighttime) by L&,,. Based on these legal movements, the related Ministries are 
preparing practical methods for environmental impact assessment. For example, the Ministry of Construction is 
now preparing a manual for the assessment of road traffic and construction noise and vibration. Regarding road 
traffic noise, a new calculation model based on LAcq was proposed last year by the Acoustical Society of Japan. 
In this paper, present state and recent movement of administration for environmental noise problems in Japan are 
briefly introduced. 

2. LEGAL SYTEM FOR ENVIRONMENTAL NOISE IN JAPAN 

Regarding environmental noise problems, the following laws are legislated in Japan. 

n BASIC ENVIRONMENT LAW (revised in 1993) 
> Basic Environment Plan 
9 Environmental Quality Standards 

W ENVIRONMENTAL IMPACT ASSESSMENT LAW (1997) 
n NOISE REGULATION LAW (1968, latest amendment: 1995) 

9 Regulations regarding Specified Factories 
9 Regulations regarding Specified Construction Work 
9 Maximum permissible Levels of Motor Vehicle Noise 

The outlines of the contents of these laws are introduced below. 

3. ENVIRONEMNTAL IMPACT ASSESSMENT LAW 

(1) Background 
The Japanese government introduced the idea of environmental impact assessment (EIA) in 1972 and the Cabinet 
approved guidelines “On Environmental Conservation Measures Relating to Public Works”. However, the 
guidelines did not describe any specific EIA procedure and the Environment Agency initiated the process to 
prepare a new bill on EIA procedures in 1974. The EIA bill was submitted by the Cabinet to the House of 
Representative in 1982, but it failed because the House of Representative was dissolved in November 1983. 
Responding to the urgent need of having a uniform EIA procedure, the Cabinet approved the guidelines for the 
uniform EIA procedures titled “On the Implementation of Environmental Impact Assessment” in August 1984. 
These guidelines prescribed specific rules to be followed for large-scale development projects. 
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(2) Recent Developments 
In 1993, the Basic Environmental Law was established, in which reconsidering existing EIA system was specified. 
In July 1995, the Environment Agency established the Environmental Impact Assessment Systems Study 
Commission in which the EIA systems in Japan and abroad were examined. The commission published a report in 
June 1996, listing various points for the improvement of the EIA procedures. Responding to the report, the Prime 
Minister requested the Central Environmental Council (the official consulting body for national environmental 
policy) to submit a report recommending a national EIA system. The council submitted a report to the Prime 
minister in February 1997 in which the major elements of a national law to be enacted pertaining to EIA procedure 
were specified. Based on the report, the bill on EL4 was submitted by the Cabinet to the National Diet in March 
1997 and it was voted into law by the Diet in June 1997 without any amendment and fully entry into force in June 
1999. 

(3) Contents of the 1997 Environmental Impact Assessment Law 
The purposes of the 1997 EIA Law are to establish the procedures for conducting EIAs on large-scale projects 
which may have significant impact on the environment, and to, based on the results on the EIA, specify measures in 
order to provide necessary input into the decision-making process of the projects, with regard to project planning. 
This law is expected to ensure that proper consideration is given to large-scale development projects. 

The basic principles of the new assessment procedure are as follows (see Fig.1). 
0 The assessment procedure requires that project planners express their views on the reduction of the 

environmental effects of their projects, via the assessment procedure. 
0 The assessment procedure requires that careful examination be undertaken to determine whether or not the 

project will meet existing standards related to environmental protection. 
0 The assessment procedure provides project planners with opportunity to compare their project with other 

projects, through EIAs, and to introduce better technology to avoid adverse the environmental effects of their 
projects. 

The projects subject to the EIA Law are large-scale projects implemented, authorized or approved by the national 
government that may exert severe effects on the environment (see Table 1). 

1) “Class-I Projects” are projects of certain scale, for which EIAs must be conducted. 
2) “Class-II Projects” are projects of its environmental effects corresponding to that of Class-I Projects, for which 

determination of whether or not EIAs are to be conducted shall be carried out on an individual basis. 
3) Items handled in the EIAs are categorized from the point of view of understanding the environmental impact of 

the project and examining the consideration of environmental preservation measures. 
A. Maintenance of favorable conditions for natural structural components of the environment 

> Atmospheric environment: *Air quality * Noise * Vibration * Odor * Other 
9 Water environment: * Water quality * Sediment quality * Underground water * Other 

9 Soil and other environments: * Topography and geography * Ground base * Soil * Other 

B. Ensuring biodiversity and systematic preservation of the natural environment 
9 Flora 
9 Fauna 
9 Ecosystem 

C. Rewarding contact between people and nature 
9 Scenery 
9 Locations for activities providing contact with nature 

D. Environmental load 
9 Waste, etc. 
9 Greenhouse gasses, etc. 
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‘Ihble 1 Projects subject to EIA Law 

attonal expressway 

Dams 
Bank and Watergate to control water level 

water level adjustment facilities 

Capacity water area of 100 ha or more 
Capacity water area of 100 ha or more 

(including standard Shinkansen super-express 

(excluding geothermal) 
Thermoelectric (Geothermal) 

30,000 kw of power or more 
15,000 kw of power or more 
10,000 kw of power or more 

100 ha or more in area 
100 ha or more in area 
100 ha or more in area 

Class-II Project scale 

At least 7.5 and under 10 km 
At least 15 and under 20 km 

At least 75 and under 100 ha 
At least 75 and under 100 ha 

At least 75 and under 100 ha 
At least 75 and under 100 ha 

--- 

At least 7.5 and under10 km 
At least 1,875 and under 2,500 m 

At least 22,500 and under 30,000 kw 
At least 112,500 and under 150,000 kw 
At least 7,500 and under 10,000 kw 
--_ 

At least 25 and under 30 ha 
At least 40 and under 50 ha 
At least 75 and under 100 ha 
At least 75 and under 100 ha 
At least 75 and under 100 ha 
At least 75 and under 100 ha 
At least 75 and under 100 ha 

At least 75 and under 100 ha 
At least 75 and under 100 ha 
At least 75 and under 100 ha 

Port and harbor plan Land-fill or dredging area of 300 ha or more 
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Fig.1 Flow of the Japanese Environmental Impact Assessment (EIA) procedure 
. . . . . . . . . . . . . . . . . . . . . . . ..*............................................................................ 
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4. ENVIRONMENTAL QUALITY STANDARDS 

The “Basic Environment Law” defines the “Environmental Quality Standards” as the standards whose maintenance 
is desirable for the preservation of the living environment and conductive to protection of human health. Regarding 

environmental noise problems, the following three Environmental Quality Standards are legislated according to the 
law, 
9 Environmental Quality Standards for Noise (1971, revised in 1998) 
9 Environmental Quality Standards for Aircraft Noise (1973) 
9 Environmental Quality Standards for Shinkansen Superexpress Railway Noise (1975) 

In this paper, the first one is introduced below. 

(1) Background of the revision of the Environmental Quality Standards (EQS) for Noise 
As the standards regarding environmental noise in general living areas and areas facing roads, the first “EQS for 
Noise” was established in 1971, in which 50 percentile level (L& was used as noise index. Based on the standards, 
monitoring was performed all over the country and statistical data have been reported from the Environment 
Agency every year. After the establishment of the standards, there were so many discussions on the appropriateness 
of the noise index and the standard levels. 
In July 1996, the Director-General of the Environment Agency requested the Central Environment Council (CEC) 
for advice how to change the evaluation method and the values in the EQS for Noise. Under the Noise and 
Vibration Committee of CEC, the Expert Subcommittee for Noise Evaluation Methods was organized. The 
subcommittee discussed about the new EQS for Noise in twenty months. 

(2) Discussions on the basic ideas of the new EQS for Noise 
There are three aspects that characterize the EQS for Noise and it is not necessarily easy to satisfy all of them 
together. 
0 Desirable levels to preserve living environment and to contribute to protection of human health : The Basic 

Environment Law orders the national government to set the EQS for air, water, soil and noise considering the 
scientific information of the impacts to human health and living environment. EQS for Noise is characterized 
as noise immission in residential areas. The former EQS for Noise set different values for roadside areas 
considering the public properties of roads and the actual circumstances of road traffic noise. 

0 Target values for national government : The national government should make efforts to take measures for 
attaining the EQS by setting attainment periods. Annual monitoring data in roadside areas show that only 13% 
of 4,700 monitoring points comply with the EQS. Although permissible noise levels of automobiles have been 
reinforced, EQS compliance ratio remains the same. 

0 Regulatory upper-limits for environmental impact assessment : The environmental quality standards are 
referred to as target values for environmental protection at the environmental impact assessment (EIA) of 
development projects such as road construction and are often used as regulatory upper limits. EQS for Noise 
could be a major hurdle for EIA of road construction as well as the EQS for NO2 concentration. 

(3) Establishment of the new EQS for Noise 
After the discussion in the subcommittee, the following 
policy has been decided for the establishment of the new 
EQS for Noise, by keeping almost the same fundamental 
ideas and structures as in the former one. 
1) Environmental quality standards are defined as 

1 Guidelines of indoor noise 1 
Type of area Daytime Nighttime 
General areas 45dB or less 35dB or less 

Roadside areas 45dB or less 40dB or less 

desirable noise levels outdoors and should be derived 
from noise levels to be maintained indoors. The levels should be described in LAeq instead of LSO. 

2) Guidelines of indoor noise should be established as would have little influence on the living environment 
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3) 

4) 

5) 

6) 

according to scientific findings regarding the effects of noise. The guidelines for daytime and nighttime should 
be derived considering hindrance to speech and sleep, respectively. A Higher value (40dB or less) was adopted 

for nocturnal noise in areas facing roads because the temporal variation of noise level is relatively small in 
these areas compared to general areas. 
Desirable noise values to be maintained outdoors in general residential areas [55dB (daytime)/45dB 
(nighttime)] are derived by estimating average sound insulation of buildings (open window: 10dB). 
Different values should be given to areas for commerce and industry and to areas facing roads. These values 
should be confirmed as desirable levels by referring to the findings on community annoyance to noise. 
It is difficult to reduce noise in areas where houses are directly exposed to high-level traffic noise. For such 
limited areas adjacent to trunk roads, exceptional standard values [70dB (daytime)/65dB (nighttime)] should be 
considered in order to promote measures to reduce noise. Compliance of these values means that guidelines of 
indoor noise for roadside areas [45dB (daytime)/40dB (nighttime)] will be maintained under the condition that 
roadside houses have average sound insulation (closed window: 25dB) and their windows are closed all day. 
Additionally standards for indoor noise [45dB (daytime)/40dB (nighttime)], which have the same value as the 
guideline of indoor noise for roadside areas, should be introduced to the limited areas adjacent to trunk roads. 
They are applicable when windows of the roadside houses are judged as usually closed and when it is 
considered necessary to improve the sound insulation. 

The Subcommittee’s final report was submitted to and accepted by the Noise and Vibration Committee, and CEC’s 
Report was issued in May 1998. Based on the report the Director-General of the Environment Agency issued the 
following notification of the new environmental quality standards for noise on September 30, 1998. 

ENVIRONMENTAL QUALITY STANDARDS FOR NOISE 
(Environment Agency Notification No.64, September 30, 1998) 

The standards whose maintenance is desirable for the preservation of the living environment and conductive to protection of 
human health, related to the environmental conditions for noise in accordance with Paragraph 1, Article 16 of the Basic 
Environment Law (hereinafter referred to as “environmental quality standards”) shall be as follows, in addition to other 
notification. 

I. Environmental Quality Standards 
1. Environmental quality standards shall be as shown in the columns of the standard values in the following table for each 

area type and time category, and the prefectural governors shall designate the areas to which each area type is to he 
applied. 

~1 

Notes: 
1) As for time category daytime shall be the period from 6:00 a.m. to 10:00 p.m. and nighttime shall be the period from 10:00 

p.m. to 6:00 a.m. of the following day. 
2) Area category AA shall be applied to the area where quiet is specially requited, such as those in which convalescent 

facilities and welfare institutions are concentrated. 
3) Area category A shall be applied to the area which is used exclusively for residences. 
4) Area category B shall be applied to the area which is used mainly for residences. 
5) Area category C shall be applied to the area which is used for commerce and industry as well as for significant number of 

residences. 

For areas corresponding to the ones mentioned in the following table (hereafter, “areas facing roads”), standard values in it 
shall be applied instead of the above table. 

Standard value 
Area category Daytime Nighttime 

Area A facing roads with two or more lanes 60 dB or less 55 dB or less 
Area B facing roads with two or more lanes, 65 dB or less 60 dB or less 
and area C facing a road with one or more lanes 

Note: “Lane” refers to a longitudinal strip of road with uniform width requisite to allow a single line of cars to travel there 
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along safely and without hindrance. 

In this case, standard values given in the following table shall be applied to the space adjacent to a road carrying arterial traffic 
as an exception regardless of the preceding table for areas facing roads. 

Standard values 
Daytime I Nighttime 

70 dB or less 65 dB or less 
Note: Standards for indoor noise transmitted from outside (45 dB or less for daytime, and 40 dB or less for nighttime) can be 
applied for respective residences whose windows are judged as usually closed at their sides most affected by noise. 

2. Values of the environmental quality standards referred to in Paragraph 1 shall be evaluated by the following method. 
(1) Evaluation shall basically be executed with the noise levels to which respective buildings are exposed. Noise levels at 

thesides of residential buildings most affected by noise shall be evaluated. Standards for indoor noise transmitted from 
outside shall be evaluated by subtracting sound insulation of the building from levels at their sides most affected by noise. 

(2) Noise shall be evaluated by the equivalent continuous A-weighted sound pressure levels, in principle through the all hours 
of respective time categories. 

(3) Evaluation shall be made by selecting a day or days during which the average conditions of noise throughout a year are 
shown. 

(4) The method in the Japanese Industrial Standards 28731. If effect of noise reflected by the concerned building cannot be 
ignored, noise shall be measured where it can be avoided. In case it is difficult, appropriate steps should be made such as 
correcting measured values. In case noise cannot be measured for necessary period, its level can be estimated from 
conditions such as volume of road traffic instead of actual measurement. 

3. Area-wide evaluation of the achievement of environmental quality standards shall be made by the following methods. 
(1) For areas other than those facing roads, achievement shall in principle be evaluated by choosing points considered to 

represent the noise of the respective concerned areas. 
(2) For areas facing roads, achievement shall in principle be evaluated by obtaining numbers and rates of the houses at which 

noise levels exceed environmental quality standards regarding the respective concerned areas. 

II. Achievement period 
1. The environment quality standards must be achieved or maintained within the achievement periods shown below. 
(1) Efforts must be made to achieve or maintain the environmental quality standards immediately after these are enforced for 

areas other than the areas facing roads. 
(2) Efforts must be made to achieve or maintain the environmental quality standards concerning the areas facing roads, 

within ten years, as a standard, after they are enforced, by carrying out comprehensive measures including those for 
motor vehicles themselves, road structure improvement measures, traffi c flow control measures and roadside noise 
control measures, etc., with the cooperation of concerned administrative organizations and concerned local public entities. 
However, when achievement of the environmental quality standards is extremely difficult in an area that faces a road 
carrying arterial traffic with heavy road traffic volume, efforts must be made to achieve the environmental quality 
standards as quickly as possible within a period exceeding ten years, incorporating drastic advances in technology for 
noise control measures and the reformation of urban structure, etc. 

(3) When an area other than an area facing a road has become an area facing a road, because of the construction of a road 
planned after the date on which the environmental quality standards were enforced, efforts must be made to achieve or 
maintain the environmental quality standards immediately after the concerned road begins service, regardless of (1) and 
(2). When an area not previously facing a road becomes an area facing a road by the construction of a road planned 
before the date on which the environment quality standards were enforced, the rule mentioned in (2) shall be applied 
appropriately. 

2. When remarkably loud noise directly reaches the sides most affected by noise of a residence located at medium or high 
level in a multi-story building sited on the land behind a space adjacent to a road facing arterial traffic within an area 
facing a road, and the windows are judged as usually closed at the sides and when indoor standards for noise transmitted 
from outside are satisfied, the environmental quality standards shall be considered to have been achieved. 

3. Noise control measures shall be preferentially carried out for any area containing residences in which the noise level 
during nighttime has exceeded 73 dB. 

III. Exemption from application of environmental quality standards 
These environment quality standards shall not be applied to aircraft noise, railway noise or construction work noise. 

Supplementary provisions : This notification shall be enforced on April 1, 1999. 
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5. NOISE REGULATION LAW (1968, Latest Amendment: 1995) 

Purpose : The purpose of this Law is to preserve living environment and contribute to protection of the people’s 
health by regulating noise generated by the operation of factories and other types of work sites as well as 
construction work affecting a considerable area, and by setting maximum permissible levels of motor vehicle noise 
(Article 1). 

The main contents of this law are: 
0 Regulations regarding Specified Factories 
0 Regulations regarding Specified Construction Work 
0 Maximum Permissible Levels of Motor Vehicle Noise 

The outline of these regulations are as follows. 

(1) Regulations regarding Specified Factories 
“Specific facilities” are defined and the values of “regulatory standards” are provided for each of four area 
categories and for each time category (daytime, morning/evening, and nighttime). 
Regarding the measurement of noise, the following procedures are specified. 
1) In case when the fluctuation of the indicated level by a sound level meter is fairly small, the indicated value is 

to be read. 
2) In case when the indicated level by a sound level meter fluctuates periodically or intermittently and the 

maximum levels are almost constant, the mean value of the maximum levels is to be obtained. 
3) In case when the indicated level by a sound level meter fluctuates randomly and widely, the upper value of the 

90 percent range is to be obtained. 
4) In case when the indicated level by a sound level meter fluctuates periodically or intermittently and the 

maximum level varies, the upper value of the 90 percent range of the maximum levels of each event is to be 
obtained. 

(2) Regulations regarding Specified Construction Work 
“Specific construction work” is defined and 85 dB is provided as the value of “regulatory standard” for all areas on 
the boundary line of the construction work site. The measurement procedure of noise is the same as in the former 
regulation. 

(3) Maximum permissible Levels of Motor Vehicle Noise 

This regulation comprises the following two contents. 

1) Maximum Permissible Levels (Article 16) 
1. The Director General of the Environment Agency shall establish the maximum permissible levels of noise 

produced by the operation of motor vehicles under specific conditions. 
2. In order to control motor vehicle noise, the Minister of Transport shall make certain that the maximum 

permissible levels of motor vehicle noise pursuant to the preceding Paragraph are not exceeded, when 
establishing particulars to regulate motor vehicle noise by orders pursuant to the Road Transportation Vehicles 
Law 

Pursuant to the Article, regulation of the maximum permissible levels of motor vehicle noise has been enforced 
step by step (see Fig.2). The latest target values of maximum permissible levels are shown in Table 1. 
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Fig.2 
Fig. 1. The development of vehicle noise emission limits over the years, including projected 
limits. Top part of the figure for trucks 150 kw middle part for cars and bottom part for mo- 
torcycles. 
Notes: 
(I) The arrow indicates that in the EU there was a change in measuring procedure in 1985. 

For trucks, this corresponded to approximately 4 dB(A) of more stringent requirements 
on top of the other changes. 

(2) In Japan a limit change as indicated is targeted latest by 2002. 
(3) Truck valuesfor USA increased 6 dB to compensatefor twice as large a measuring distance. 
(4) Cars with 4 gears (manual) may emit up to 77dB(A). 
(5) In the USA, them are no noise requirements for cars. 

U. Sandberg, “Report by the International Institute of Noise Control Engineering 
Working Party on The Effect of Regulations on Road Vehicle Noise,” 
NOISE/NEWS International Vol.3 No.2 (1995) 

2) Requests and Opinions based on Monitoring (Article 17) 
1. Finding through the results of monitoring pursuant to Article 21-2 that motor vehicle noise in excess of the limits 

established by the ordinance of the Prime Minister’s Office cause undue damage to the living environment 
surrounding roads within designated areas, the prefectural governor may request the prefectural public safety 
commission to implement measures pursuant to the provisions of the Road Traffic Law (No. 105, 1960). 

2. In addition to requests pursuant to the provisions of the preceding Paragraph, prefectural governor may present 
his opinion to the person responsible for management of a given road andlor to the chief officer of the 
governmental agency concerned, in regard to the structural improvement of particular sections of said road and 
other modifications which will contribute to reducing the level of motor vehicle noise, on the basis of findings 
reached through monitoring pursuant to Article 21-2. 

According to the revision of the Environmental Quality Standards for Noise in 1998, the following revision of the 
limits (Request Limits) have just been notified on March 2,200O and will be enforced on April 1,200O. 

Request limits (tentative translation) 
These are the limits for motor vehicle traffic noise that have been established based on the provision in Article 17-1 
of the Noise Regulation Law. Whenever a noise level exceeds these limits and may have a significant impact on the 
living environment by roadside, prefectural governors shall ask the Prefectural Public Safety Commission to take 
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Table 2 
Target values shown in 1992 Interim Report by the Central Council for Environmental Pollution 
Control and 1995 Report by the Central Environment Council 

(unit: dB) 

Motor vehicle classification 

Target value to be set Year of 
enforcement 01 

tileration Steady Proximity ~?p’p’o~dJ&eea~ 

2 
Motor vehicles with GVW All-wheeled-drive motor 
(gross vehicle weight) of vehicles, tractors and 82 83 99 - 

i 
over 3.5 t, and maximum crane trucks 

+ t 
2;; 

engine 16OkW output of over 
Trucks 81 82 99 - 

ma 
i> 
E 
3 Buses 81 82 99 1998 

3 Motor vehicles with GVW 
i of over 3.6 t, and 

A&Avseled-drive motor 
81 80 98 - 

p 3 
maximum engine output 
of 160 kW or less 

yi 
Motor 
vehicles Trucks 80 79 98 - 

g” other than 

s 
all-wheeled- 
d$&~sO~r Buses 80 79 98 2000 

s 

g 
Motor Small- 
vehicles with sized Small-sized vehicles with GVW of over 1.7 t 76 74 97 *2000 1 GVWof 3.5 t vehicles 

s or less other than 

3 rnn;$zed Small-sized vehicles with GVW of 1.7 t or less 76 74 97 1999 

bi 
vehicles 

a 
8 Mini-sized ‘G motor Bonnet type 76 74 97 1999 

c; vehicles 

i Cabover than type bonnet (Other type) 76 74 s7 2000 

E Motor vehicles used 
2 

Passenger cars with 
exclusively for carrying capacity of over 76 72 (l.52) *1999 

5 
z 

passengers, with capacity 6 passengers 
of 10 or fewer passengers 

% 
Passenger cars with 

3 capacity of 6 or fewer 76 72 
passengers 

(19060, 1998 
PC 

4 +! (o 
Small-sized two-wheeled engine 
motor vehicles With p2;krgrent exceeding 73 72 94 - 

83 
ea. 
3 * Mini-sized two-wheeled 
6 3 

With engine 
30 

motor vehicles displacement exceeding 
0.125 liter, but no greater 73 71 94 1998 3 a 
than 0.250 liter 

Second class motor 

I$ 

With engine 
driven cycles displacement exceeding 0.050 liter, but no greater 71 68 so - 

than 0.125 liter 

2 i3 First class motor driven 
s cycles 

With engine 
displacement of 0.050 71 65 84 1998 
liter or less 

Notes: 1. Figures in parentheses are for rear-engine vehicles. 
2. The lead time of 23 months for continuously-produced vehicles is applied to vehicles marked 

with an asterisk (*). 
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measures including traffic controls based on the Road Traffic Law. The Request Limits have been established 
according to areas and time divisions. 

Required limits 
Area category Daytime Nighttime 

(06:00-22:00) (22:00-06:OO) 
1 Area a, 65 dB 55 dB 

and Area b facing a single-lane road 
2 Area a facing a road with two or more lanes 70 dB 65 dB 
3 Area b facing a road with two or more lanes, 75 dB 70 dB 

and Area c facing a road with one or more lanes 

Exceptional limits : For the space adjacent to a road carrying arterial traffic, 75 db (daytime) and 70 dB (nighttime) 
shall be applied 

Note: 
0 Noise shall be evaluated by Lhq through respective time categories. 
0 As for time category daytime shall be the period from 6:00 a.m. to 10:00 p.m. and nighttime shall be the 

period from 10:00 p.m. to 6:00 a.m. of the following day. 
0 Area category a shall be applied to the area which is used exclusively for residences. 
0 Area category b shall be applied to the area which is used mainly for residences. 
0 Area category c shall be applied to the area which is used for commerce and industry as well as for significant 

number of residences. 

6. PREDICTION METHODS OF NOISE PROPAGATION 

(1) Prediction Method of Road ‘Ikaftk Noise proposed by ASJ: “ASJ Model 1998” 

As the method for the prediction of road traffic noise in Japan, the Acoustical Society of Japan proposed a 
prediction calculation model in 1975 (ASJ Model 1975). In this model, the median level (Lso) is estimated under 
the assumption of “uniform-spacing and identical-source model”, because L 50 was commonly used as the noise 
descriptor for general environmental noise including road traffic noise in Japan. This model is very simple and 
convenient and it has been widely used for the road traffic noise assessment in Japan. However, the model has 
some defects; that is, 1) the range of application is limited and thereby the method was often used out of the 
limitation, 2) it is supposed that the sound radiation characteristics of motor vehicles might have changed because 
“on-the-vehicle source control” has much promoted by legislation, and 3) LA=,, which is uniformly used 
internationally can not be estimated. 
To improve these problems, the Technical Committee of Road Traffic Noise in the Acoustical Society of Japan 
started a new research work in 1987. The aim of this work is to develop a new prediction model which has much 
wider applicability and can provide both of Lso and L&,,, for road traffic noise. For this aim, it was adopted as a 
fundamental policy to develop a method to calculate LAcq, energy-base quantity, by keeping physical accuracy as 
much as possible. In the process of this work, a basic prediction model for general types of roads of simple 
construction has been completed in 1993 as “ASJ Model 1993”. 
In succession, the Committee has continued the work to extend the applicability and to improve the prediction 
accuracy of the model and published a new calculation model “ASJ Model 1998” last year. The calculation 
principle in this model is to calculate the unit-pattern which is obtained when a vehicle (assumed as an 
omni-directional point source on a reflecting plane) moves on a lane as shown in Fig.1 and Fig.2. By integrating 
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the squared sound pressure of the unit-pattern and by considering the traffic conditions (traffic volume, 
composition of vehicle classes, running speed, etc.), Lhq can be obtained through the calculation procedure shown 
in Fig.3. For the sound propagation calculation, two methods are provided; one (A-method) is a precise calculation 
method based on wave-acoustics and the other (B-method) is an engineering method based on geometrical 
acoustics and experimental equations. The details of this calculation model will be introduced at the Inter-noise 
2000 congress in Nice in August, 2000. 
This calculation model will be adopted as a standard prediction method of road traffic noise in the Calculation 
Manual published from the Ministry of Construction and be used uniformly for the Environmental Impact 
Assessment in Japan. 

(2) Prediction of Aircraft Noise 

In the Environmental Quality Standards for Aircraft Noise in Japan, WECPNL is used. To predict the noise contour 
based on this noise descriptor around airports, several methods are being used in related agencies and authorities 
(Civil Aviation Bureau, the Ministry of Transport, Defense Facilities Administration Agency, New Tokyo 
International Airport Authority, and Kansai International Airport Co., Ltd.). These prediction methods will be 
introduced by H. Yoshioka in this symposium. 

(3) Prediction Method of Railway Noise 

For the prediction of railway noise, several calculation models were proposed before, but since the noise generation 
mechanism of trains is much complicated and the types of train and railroad construction are much varied, no 
calculation model is standardized at present. 
Regarding Shinkansen Superexpress railways, a noise prediction model is now being developed in a committee 
sponsored by the Environment Agency, Japan. In the tentative model, the train noise is divided into four 
components (noise generated from the lower part of the train, aerodynamic noise generated from the upper part of 
the train, pantograph noise, and noise generated from the back surface of the elevated-structure) and they are 
assumed as an array of point sources. The sound power level of each sound source is assumed according to the 
varieties of running speed, type of train, track and structure. As the principle of the calculation, the unit-pattern 
(time history of A-weighted sound pressure level) for single train pass is calculated in almost the same way as in 
the “ASJ Model 1998” and then Lp4smsx (SLOW- max. of A-weighted sound pressure level) is obtained because this 
noise descriptor is prescribed in the Environmental Quality Standards for Shinkansen Superexpress Railway Noise. 
Since this model is based on the energy-base calculation, LA,, can be easily estimated. 
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Fig.1 A source position and a prediction 
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. . . . . . . . . . . . . Road under prediction 
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(for each lane) 

Calculation of noise propagation from 
each source point to the prediction point 

(for each lane) 

A-method + 

B-method + 
1 4 

Unit-pattern Vehicle running speed (for each lane) 4 
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4 Calculation of ~~~~ for elevated structure 
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k&q for all lanes 
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building(s) 

*Estimation of the effects of meteorological 
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Fig.3 Procedures for the calculation of road traffic noise (ASJ Model 1998) 
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7. STANDARDS FOR THE MEASUREMENT AND ASSESSMENT OF ENVIRONMENTAL NOISE 

(1) General Environmental Noise 
As a national standard for the measurement of general environmental noises, Japanese Industrial Standard (JIS) Z 
8731 “Method for Measurement of sound level” was published in 1966, in which L50 was adopted as the main 
noise descriptor for general environmental noises and several different measurement methods were specified 
according to the difference of time variance property of noise. In 1999, this standard was revised to be in 
conformity with international standard and the title was changed to “Acoustics - Description and measurement of 
environmental noise”. The main body of this standard is exactly the same as IS0 1996-1: 1982 “Acoustics - 
Description and measurement of environmental noise, Part 1 : Basic quantities and procedures” in which LAeq is 
adopted as the principal noise descriptor. The main contents of IS0 1996-2: 1983 “Acoustics - Description and 
measurement of environmental noise, Part 2 : Acquisition of data pertinent to land use” is specified in Annex 1 
(normative) of the standard. In addition, the procedures for the measurement of percentile level (LAN,r) and FAST 
maximum A-weighted sound pressure level (L &rmaX) for the assessment of intermittent and impulsive sounds are 
described in Annex 2 (informative), because these descriptors are still being adopted in some laws and standards in 
Japan. 

(2) Aircraft Noise 
The measurement method for aircraft noise is specified in the Environmental Quality Standards for Aircraft Noise 
(latest amendment by Environment Agency: Notification No.91 of 1973) as follows. 

0 The aircraft noise shall be evaluated as follows. The WECPNL values for each day will be calculated from 
peak levels of aircraft noise and numbers recorded using the following equation. The energy mean of daily 
WECPNL values thus calculated in the noise level in question. 

WECPNL = dB(A) + lOlog,, N 

Note: dB(A) stands for energy mean of all peak levels of any one day, and N star& for a value calculated 

by the following equation: N = Nz + 3N3 + IO(Nt + N4), where Ni is the number of aircraft between 0:OO a.m. 
and 7:00 a.m., N2 the number between 7:00 a.m. and 7:00p.m., N3 the number between 7:OOp.m. and 10:00 
p.m., and N4 the number between 1O:OOp.m. and 12:OOp.m. 

l The instrument of measurement to be used is any one of the following: the sound level meter provided for in 
JIS C 1502, precision sound level meter under IEC PublI79, or any other equivalent instrument. In these cases, 
A weighted calibration and slow dynamic response should be used. 

(3) Railway Noise 
The general measurement method for railway noise is not specified at present in Japan, but for Shinkansen 
Superexpress railway the following method is specified in the Environmental Quality Standards for Shinkansen 
Superexpress Railway Noise (latest amendment by Environment Agency: Notification No.91 of 1975). 

0 Measurements should be carried out by recording the peak noise level of each of Shinkansen trains passing in 
both directions, regarding, in principle, 20 successive trains. 

0 Measurements should be carried out outdoors and in principle at the height of 1.2 meters above the ground. 
Those measurement points should be selected, which are considered to represent the Shinkansen railway noise 
levels in the area concerned, as well as those points where the noise is posing a problem. 

l Any period when there are special weather conditions or when it is deemed the speed of the trains is lower 
than normal shall be avoided in selecting a measurement time. 

l The Shinkansen railway noise should be evaluated by the energy mean value of the higher half of the measured 
peak noise levels. 
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l The measuring instrument used shall be a noise mete< which meets the requirements oj’Article 88 oj 
the Measuring Law (Law No. 207 of 1951), with A-weighted calibration and slow dynamic response. 

8. CONCLUSIONS 

In this paper, the outline of the legal system for environmental noise problem and some recent topics have 
been introduced. As shown in this report, it can be seen that although laws and standards are prepared for 
almost all essential noise problems, they have been established respectively for each problem and 
collective view is lacking. This might be attributed to the fact that various environmental pollution 
problems happened promptly in Japan especially during the period of rapid economic growth and the 
government had to cope with each of these problems. In the process of establishment and revision of laws 
and standards in the future, collective and global viewpoint have to be considered important, 
In the discussion of environmental noise problem, the concepts of “emission” and “imission” are apt to be 
confused. For the establishment of laws and standards regarding environmental noise problems, the 
concepts of “emission control” and “imission observation” have to be clearly distinguished. As another 
pomt, noise assessment method effective for both of monitoring and prediction have to be developed as 
environmental impact assessment will become increasingly important for urbanization and 
mdustrialization. 
In the revision work of the Environmental Quality Standards for Noise introduce in this paper, the 
essential discussion was the concept of the standards. One emphatic opinion was that the standards should 
be ideal ones from academic viewpoint irrelevant to the actual situation and the other argument was that 
the administrative standards should be realistic by considering the actual social situation. As a result, the 
standards have been established based on the latter idea to make the standards practically effective to 
improve environmental condition in roadside areas and to promote administrative measures. 
Fundamentally, academic standards should be discussed before establishing administrative standards, and 
practical laws and ordinances should be established based on these academic considerations with 
responsibility of realization. The problem of environmental noise is not only acoustic theme but one of 
much complicated social problems. Therefore, a new concept of “social acoustics” should be established 
by obtaining the cooperation of other research fields such as civil engineering, urban design, traffic 
engineering, social sciences, and administration. 
Another point is international view and discussion. Regarding the environmental noise problem, it will be 
very meaningful to discuss on the “global standards”. In the discussion, however, the fact that each 
country has individual culture, environmental conditions, social systems and economic development 
process have to be carefully considered. 
At last, the English version of main Japanese laws and standards for environmental problems are shown 
m the Home Page of the Environment Agency of Japan <http://www.eic.or.jp/eanet/en/index.html>. 
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