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The  results  of  social  surveys  on  transportation noise  in Japan were  summarized.  They

were  compared  with  published  data  in foreigri countries  based on  the  Fidell's single  value

of  Ld. in the annoyance  function which  corresponded  to 11e (37%) of  highly annoyed.
It was  found that various  kinds of  response  scales  had  beell used  in the past as  listed in

Appendix. The  scales  are  expressed  in some  of  different wordings.  They are  divided
into 3 to 1l steps  and  the verbal  descriptive labeling of  steps  are  not  always  the same.

Iherefore,  the selection  of  steps  as  highly annoyed  is likely to affect  the  results  of  an-

noyance  response.  For  comparison  of  social  survey  data, it seems  necessary  to use  the

standardized  annoyance  scale  to avoid  the ambiguity  in the measuring  procedure of  an-

noyance.  The  expressions  of  an  annoyance  scale  and  steps  in different languages and
their translation are  also important problems in the case  of  international comparison.

Keywords: Social survey  on  noise,  Community  response  to noise,  Transportation
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           1. INTRODUCTION

  Social surveys  on  transportation noise  have  been

performed  in many  countries  over  the  past 30 years.
The  published data up  to 1978 were  summarized  by
Schultz`) and  the recent  surveys  were  reviewed  and

compared  by Hal12) and  Fidell.S) In Japan, lots
of  similar  surveys  have been carried  out  since  1965
for reflecting community  response  into environ-

mental  criteria  on  various  noises.  However,  the

results of  these surveys  had scarcely  been  referred

in foreign papers, because they were  issued mostly  in
Japanese publications. This paper summarizes

results of  social  surveys  on  noise  which  have been

published in the  Journal of  the Acoustical Society
of  Japan or  in the  reports  of  the  speeial  committees

on  environmental  noise.  In trying  to compare  the

Japanese results with  those in foreign reports,  the

author  noticed  that human  response  to noise  had
been  measured  using  yarious  kinds of  scales,  though

noise  exposure  indices had  generally been  unified

in Ldn after Schultz's synthetic  work  in 1978. For

instance, the response  scale  was  expressed  in terms
of  a  mono-polar  scale;  

`annoyed,'
 

`disturbed,'

`tolerable'
 or  a  bi-polar scale; 

`agreeable-disagree-

able'  
`satisfied-dissatisfied.'

 The  scale  was  divided
into 3 to 11 steps  and  comparative  labels were

usually  given  to steps.  For comparison  of  data

obtained  in different surveys,  a  category  of  
`highly

annoyed'  has been widely  used,  however, the labeling
of  ea ¢ h step  and  the selection  of  steps  may  affect  the

response  expression  to  Ld.. The  verbal  description
in difTerent language is another  problem  to be con-

sidered.

   2. SOCIALSURVEYSPERFORMED
                 IN  JAPAN

2.1 Aircraft Noise
2.1.1 Osaka Airport study-1  (1965)"
  Jet aircraft  were  introduced tQ Osaka Interna-
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tional Airport in 1964, and  a social survey  on  noise

was  conducted  in 1965. The  aircraft  noise  was

measured  at 27 boints in 8 cities  around  the airport.
and  attitudes  of  people to aircraft  noise  were  asked

in parallel. A  total of  2,7oo samples  were  obtained.

The  aircraft  noise  measurement  was  made  in a class

room  of  a  school  at  1 meter  from an  open  window

which  faced to fiight paths of  aircraft in most  cases.

A  correction  of  7dB  was  added  to the reported

result  in order  to estimate  the  outdoor  noise  level.

A  noise  exposure  index NNI  was  used  and  it was

converted  to Ld. by,

             Ldn ==  O･76NNI+  34.5 .

The  relation  was  derived in Schultz's report  fbr the

analysis  of  Heathrow Airport noise.  The  response

scale  had  7 steps  and  only  upper  3 steps  were  named

as  
`noisy,'

 
`very

 noisy'  and  
`intolerable'

 (translation
frorn Japanese). In this paper, the  upper  2 steps  are

chosen  as 
`highly

 annoyed.'  Figure 1 shows  the
linear and  quadratic fitting functions of  27 data

points fbr Osaka Airport Study-1. The  Schultz's
synthesis  curve  is also  drawn  in the figure. The
difference of  more  than  10 dB  is observed.
2.1.2 Osaka Airport study-2  (1973)5)
  The  social survey  was  performed again  in and  in

the neighbourhood  of  Itami City which  is adjacent

to  the west  of  the  airport.  The  area  was  diyided
into 416, and  2,333 samples  were  collected at

Jl Aeouyt. Sbc. .ipn. (E) 13, 5 (I992)

random.  As a noise  exposure  index, a  modified

WECPNL  (Japanese aircraft noise  index)6) was  used

in the  report  and  it was  converted'  to  LG. by,

            Ldn=  WECPNL-  13-2

  where,  (1) (-13) is a correetion  from Perceived

           Noise  Level to A-weighted  sound

           pressure level.

        (2) (-2) ls a correction  for Ld. frem

           Japanese index which  has an  evening

           penalty.
        (3) Duration  correction  for flyover noise

           is assumed  to be 10 dB.
The  response  s.cale had 5 steps,  and  the  upper  2

steps were  named  as  
`annoyed'

 and  
`very

 annoyed'.

In Fig. 2, 1!5 (`very annoyed')  and  2f5 Cvery
annoyed'  and  

`annoyed')

 to  Ld. are  shown.  The
similar  result  was  obtained  as  that of  1965 survey

when  the top step  (lf5) of  annoyance  scale  was

chosen.

2.2 RoadTrafiicNoise.

2.2.1 Nagbya  road  traMc  (1984)T)
  The  community  response  to  road  traMc  noise  was

measured  in Nagoya  City. A  noise  index, Leq,24 was
used  and  it was  co#verted  to Ld. by,

                Lctn=Leq,u+3

The response  scale was  a 4-step seale.

n5::.m<":e=

100so8070605040302010o
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                  Ldrt

Fig.1 Dose-response  curves  of Osaka

  Airport  study-1.  Linear  and  quadratic
  fitting functions for 27 data points. 2/7

  of  annoyance  scale  is shown  as  highly

  annoyed  to Ldn.

9asRaaggot

100se8070so5040302010

 o
  40 50  60 70 80

                  Ldn

Fig.2 Dose-response curves  of Osaka
  Airport study-2.  Linear and  quadratic
  fitting functions for data points. 115

  (broken lines) and  215 (fu11 lines) of

  annoyance  scale  to Ldn.
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  1.notannoyed.  2.alittleannoyed. 3.annoyed,

  4. very  annoyed.

In Fig. 3, a  half of  3 plus 4 (1.514) and  1/4 of  the

response  scale  to Ld. are  shown.  Among  two
curves,  (1.5!4) of  the  response  scale agrees  fairly
well  with  the Schultz's synthesis  curve.

2.2.2 FukuokaroadtraMc(1986)S'

  The similar  study  to Nagoya  city  was  carried  out

in Fukuoka  City. A  7 step response  scale  and  Ld.
were  used,  the upper  2 steps  were  named  as

Ata:zozapt

A5:g:t:s!

  4e so 6o 7o Bo go

                  Ldn

Fig.3 Dose-response curves  of  Nagoya

  road  traMc noise  study.  Linear and

  quadratic fitting functions for data points.
  If4 (broken lines) and  1.5f4 (fu11 lines) of

  annoyance  scale  to Ld..

  40 50 60 70  80 90

                  Ldn

Fig.4 Dose-response curve  of  Fukuoka
  road  traMe  noise,  2f7 of  annoyance  scale

  to Ldn･

`annoyed'
 and  

`very
 annoyed.'  A  total of  1,381

samples  were  collected.  An  average  response  curve,

2/7 of  the response  scale  to Ld. was  reported  as
`highly

 annoyed'  which  is shown  in Fig. 4. The
result  is almost  the same  as  that of  Nagoya  City,
when  1.514 and  217 of  the  respective  response  scales

are  chosen,

2.3 High-speedRailway  (Shinkansen) Noise9-i')

  Several studies  have  been  perfbrmed  on  railway

neise, but only  three  reports  on  high-speed railway

(Shinkansen) noise  have  been  published. Shin-
kansen is a  special  name  of  a  high-speed railway

in Japan. It was  constructed  from T6ky6  to Osaka
(TOkaid6 line) in 1964, Osaka to Fukuoka  (Sany6
line) in 1971, extending  over  1,OOO km.

  There were  remarkable  complaints  against  un-

familiar noise  from  Shinkansen train (2ookmlh
and  about  200  operations  per day). A  couple  of

surveys  were  perfbrrned in 1973. The  average  level

of  L...'s for passing trains is an  index to evaluate

the  Shinkansen  noise  (based on  the  procedure of

the environmental  criterion fbr Shinkansen noise),

and  it is converted  to Ldn  by,

       Ldn=L...+a+10iologN+b-49.4

  where,  a:  Duration  correction  for a  train passing
           noise  (a mean  duration time  of  Shin-

           kansen  is 6 seconds  and  a=  8)

        b: Time  of  day correction  for Ldn (b==2
           from a  time  table)

       N:  Numberoftrainoperations.

The  annoyance  response  was  rneasured  by a  7 step

scale,  and  only  both  ends  were  named  as, 
`not

 at

all annoyed'  and  
`very

 annoyed.'  The  first survey,

Shinkansen-1, was  carried  out  by TOhoku  Uni-
versity  and  the second,  Shinkansen-2, by Environ-
ment  Agency  of  Japan. The  dose response  curves

were  expressed  by  3f7 of  the  annoyance  scale  in both

reports  as  
`positive

 reaction,'  and  a  2f7 curve  was

also  drawn  in the second  report,  as  
`highly

 annoyed.'

These  are  shown  in Fig. 5. The  difference of  one

step  between  217 and  317 is about  8 dB  in Ld.. In
the Schultz's report,i)  the result of  Japanese high-
speed  railway  noise  (Shinkansen-1) was  referred.

Schultz pointed out  that the  Japanese response  to

railway  noise  was  extremely  high, and  he attributed

it to the difTerence of  Japanese house attenuation.
But  as  the  author  mentioned  above,  the Japanese
response  curve  in Shinkansen-1 was  reported  based
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  Fig. 5 Dose-response curyes  of  Shinkansen
    noise.  Shinkansen-1 (317-broken line) and

    Shinkansen-2. (317-full line), (2f7-fu11 line).

Table  1 Partial correlation  coeMcients  be-

  tween  (1) annoyance,  (2) disturbance to
  conversation  and  personal characteristics

  of,individuals  (Shinkansen-2).

personaicharacteristios Ann(oiy)ance cony(er2)sation

Living years
AgeOocupation

Structure of  dwelling
Environmental feature of
    '
  one  s area

Frequency of  Shinkansen
  utilization

Noise exposure  level by
  Shinkansen

o.ooO.05O.08O.10

O.18

O.04

O.44

O.05O.11O.20O.09

O.10

O.11

O.39

on  3f7 of  the  response  scale,  and  if 2/7 was  adopted

instead of  3/7, the difference would  become  smaller,

though  the response  was  still too  high. In Shinkan-

sen-2, the  partial eorrelation  coeMcients  between
annoyance  and  several  factors of  the  respondents

were  calculated.  The  noise  level of  the Shinkansen

has the maximum  correlation  coefficient,  O.44 to

annoyance  as shown  in Table 1. In the Table, the

correlation  coeMcients  between disturbance to  con-

versation  and  personal factors are  also shown.

  In 1982, other  two  new  lines were  constructed

from T6kyO  to the northern  parts of  Japan, Sendai

(T6hoku line) and  Niigata (J6etsu line). And  the

third  social  survey,  Shinkansen-3 was  carried  out
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 %O 40 50 60 70
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Fig.6  Dose-responsecBrvesofShinkansen-

  3. Linear and  quadratic fitting functions
  for data points. 2/7 (fu11 llnes) and  1/7

  (broken lines) of  annoyance  scale  to Ldn･

SD

in 1989 by selecting  7 areas  along  new  and  old  lines,

3 areas  of  old  lines, and  4 areas  of  new  lines. For

each  area,  2oo samples  were  obtained.  The  dose

response  relation,  
`highly

 annoyed'  (2!7) averaged

7 areas  to Ldn is shown  in Fig. 6. In the  figure, 1/7

of  the  annoyance  scale  is also  shown.  The differ-

ence  of  one  step  in this study  is 7.5dB  from  the

quadratic curves.

  Next, by  comparing  aboye  Shinkansen studies,

it is noteworthy  that  the response  curves  of  the

recent  Shinkansen-3 shift  nearly  one  step  to  the

left from the  former surveys.  On  the  other  hand,

Shinkansen-3 shows  that people in rural  areas

(mostly along  new  lines) are  less sensitive  than those

in urban  areas  by  5 dB  in Ld.. The  old  lines were

constructed  along densely populated districts in

Japan over  2e years  ago,  accordingly,  the change  of

degree of  annoyance  could  be attributable  to the

change  of  attitudes  of  people  along  the  old  lines by

an  infiuence of  some  non-acoustical  factors. The

response  to Shinkansen noise  shows  extremely  high

annoyance.  It might  be caused  pot only  by the

unfamiliar  high-speed train noise  but also  by a

special factor of  non-step  operation  of  Shinkansen,

because the residents  have  no  benefit from it in most

areas  along  the  lines. It was  also  found out  that

residents  living in the  south  side  area  to  a  railway

were  less sensitive  to noise  than  those  in the north

side  as  shown  in Fig. 7. It is because, most  ef
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     Fig. 7 Comparison  of  response  of  people
       living in thc north  side  and  south  side

       areas  of  railway.

Iiving rooms'of  Japanese house (in the northern

hemisphere) locate in the  south  part of  a  house. The

noise  exposure  level reported  in Shinkansen-3 was

L.q,24 and-  only  a time of  day correction  was  added

calculated  from  a  time  table  of  Shinkansen.

      3. ANNOYANCESCALEUSED

      . . . . FOR  SOC-  SURVEY                                      tt t.t ..

  Except road  traffic noise,  the 3apanese studies

sihbw that fhe resPofise  curveg  shift  more  than  10 dB
to the left relative to the Schultz's synthesis  curve.

However,  for comparison  of  the annoyance  re-

sponses  obtained  in difibrent studies,  the  response

scales  have to be  examined.  In the  Appendix,

various  response  scales  are  listed which  have been
used  in the social surveys.  Most of  soales  in
foreign studies were  quoted  from the reports  of

Schultzi) and  Fidell.S) As  a  category  of  
`highly

annoyed,'  Schultz recommended  to select  27-29%

of  a response  scale,  but in his analysis,  different

percentages of  the  response  scale  were  chosen  de-

pending  on  the verbal  description of  each  step  and

a  number  of  steps. Fbr instance, in the case  of'5

step  scale,  Schultz adopted  1/5 (20%) or  2/5 (40%)
of  the scale  as  

`highly

 anneyed'  by taking into
account  of  the  adjectival expression  of  the top step.

  In the Appendix,  a percentage of  the  scale  selected

by Schultz and  Fidell as  
`highly

 annoyed'  in each
report  is also  indicated. For Japanese results,  dual
selection  of  steps  was  tried in order  to compare  with

the data of  foreign countries.

4. COMPARISONOF
           DIEFERENT  SURVEYS  

･

  Fidell`2) reported  the  theoretical interpretation

of  the...dp.se..!esppn,,s.e rel.ationship Qil .n.ojse,...H.9
indicated that a  dose-response curve  could  be  identi-

fied by a  decibel unit  criterion  D*  (Response index
in La.) which  corresponded  to 1/e (37%) of  

`highly

annoyed.'  It will be convenient  if this single value

is used  to cornpare  the  JaPanese  results  with  those

obtained  in other  countries.  

'Tables
 2-4 show  the

D*  value  of  each  survey  listed in the APPENDIX.

Table 2 is the  data for aircraft  noise,  Table 3 for
road  traMc  noise  and  Table 4 fbr railway  noise.  In
the second  column,  the response  indices (D*) were
determined by the author  from the response  curves

in the  Schultz's report,i)  the  D*  values  in the  third

column  were  quoted  from  Fidell's papertS) in which
Schultz's data were  corrected  slightly  by Fidell, in
addition,  he calculated  D*  values  from  the  survey

results  obtained  recently.  In the  fburth column,

Japanese data are  shown,  most  of  which  are  deter-
mined･  from the quadratio fit･ting curves  ･of data

points to  Ld.. It can  be  seen  from  the  Tables that

D'  values  vary  widely  in difrerent studies. Among
them, Japanese results of  social surveys  show  partic-
.ulaTly sensitive  response,  except  for road  trailic

noise.  Conoerning to railway  neise,  it has boen

poihted'  dut'"in the foreign studies  that pebPle'''afe
less sensitive  to it than  to  road  traMc  noise.  On
the contrary,  japanese people are  mere  sensitive  to

high-speed railway  noise  than to road  traMc  noise.

      100

      so
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   g so
   8
   ds 40
   za
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      o
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     Fig. 8 Response distribution of  annoyance

       seore  in eaeh  step.  Shinkansen-3.
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Table2 Comparison

 response  index (D*).of
 dose-response toaireraftnoiseby  1/e (37%)of highlyannoyed:

Response  index, D"
Survey report

Schultz Fidell Japan

  London  AIC  (1) (McKennell, 
'63)

  London A/C (2) (MIL Rep., '71)

  Munich  A/C  (Rohrman, 
'72)

  Swiss AfC  (Grandjan, 
'73)

  Sweden  AIC  (Rylander, 
'72)

  Fhrench A/C  (Alexabder, 
'70)

   (Average)
Schuitz synthesis eurve,
  Canada  AIC  (Hal1, 

'77)

  Australia A/C  (Hede, '82)

  US  Airbase Borsky, 
'85)

  Burbank  AIC  (}Tidell, 
'85)

  Orange  Country (Fidell, 
'85)

  Dectur AIC  (Fidell, 
'85)

  Westchester  AIC  (Fidell, 
'85)

  (Average)

(2/7)(2/7)(2/5)(3/11)(l/5)self74 dB817S747774(76."75(217)(21n(215)(3111)(lf5)self

(219)(115)(3110)(215)(215)(2f5)(215)

70.074.872.167.672.774.0(72.5)

63.74.71.58.58.74.65.(70.358o6o51)

Osaka  AfC-1  C66)
Osaka  AI02  ('73) [

(217) 63(1/5)
 "(2f5)
 55

Table 3Response  index to road  trafficnoise.

Response  index, D*
Survey report

Schultz Fidell Japan

       London  traffic (Langdon, 
'7CD

 (2f7) 73

       firerich exp.  way  (Lamure, 
'76)

 (2f4) 65
       Paris st. (Aubree, 

'71)
 (1/10) 75

        Swiss road  (Grandjan, 
'73)

 (3/l1) 77

       Vienna st. pmruckmayer, 
'65)

 (2/5) 65

       Danish st. (Relster, 
'75)

 (1/3) 77.5

        Sweden  traMc  (Rylander, 
'77)

 -

                                                 .5)         (Average) (76
        Canada  road  (Hal1, 

'77)

       Antwerp  st. (Mynke, '77)

       Brussels st. (Mynke, 
'77)

-t--TT-rFtttF-ttttttt-tt--tL-------------H-Fttt--t-tt--tt-----tt---ttt------t-tt----ttt-t---t--tttt------"tttt-tttt-ttt.........

(217)(214)(1110)(3111)(215)(113)(113)

(219)(3110)(3110)

71.61.74.75.65.71.83.(74.81.80.77.8o288326)839

Nagoya  st, C84)

Fukuoka  st. ('86)
[ (1.5f4) 72
 (1/4) 78
  (2/7) 72

Furthermore,  the recent  Shinkansen  study  reveals

nearly  one  step  difTerence (high annoyance)  com-

pared with  the former study.  In trying  to  check  the

data in the  Shinkansen-3tt) report,  I found a  table

in which  a  number  of  people in each  step  of  annoy-

anee  scale  was  listed (Fig, 8). Corresponding to

these  data, the similar  table of  response  distribution

fbr 7 steps  are  included in the Heathrow aircraft

noise  survey.i`)  The data of  Heathrow study  in

Fig. 9 show  a  reasonable  distribution, on  the other

hand, the  lower and  upper  steps  ef  Shinkansen
study  in Fig. 8 show  diffbrent responses  and  they

shift  more  than  10 dB  tb the  lower level in Ld.･

  In order  to  compare  the Japanese response  to
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                        Table 4 Responge  index to railway  noise.

Survey report
Response index, D*

Schultz Fidell Japan

British rail  (Fields, 
'82)

French rail  (Larnure, 
'76)

Tramway  Sweden  (Rylander, 
'77)

Swedish rail (Sorensen, 
'77)

Danish rail (Anderson, 
'82)

 (Average)

(2/7) 80
(lf4) 73.8

(2/7) 78.1

(1/3) 79.7

(1/4) 74.6

(!/5) 74.3
    (76.8)

J. ex. rail C73) (317) 58
J.
 
ex.

 
raii

 
('73)

 [Si;l gO,
J.ex.raiicgo)

 [[Z;] gg･5

.-xc:sth=

10090

.6.7

80xb5s

70
e1

6050

q'''

40 :tt-'q-'

30
h---'''-N

20 x.･,-'717
-/-t:-'...'N,

jo

E/'TlT..'.t.

--t.

o30
40 50 60 70 80

                 Ldn

Fig. 9 Respense distribution of  annoyance

  score  in each  step.  London  Heathrow

 study  (Original step  numbers  (O-6) were

 changed  to  (1-7) for comparison  with  Fig.

  8).

rai!way  noise  with  that of  foreign study,  results  fbr
ordinary  railway  lines in Japan  have  te be reported.

Several social  surveys  were  performed  in the past,
but unfortunately,  I could  not  find the detailed
results  in oMcial  papers.

             5. DISCUSSION

  Attitudes of  people to transportation noise  have
'been

 measured  using  various  kinds of  response
-scales.

 The  dose responses  of  different social

surveys  were  compared  by converting  to the same
category  of  

`highly
 annoyed'  to  Ld.. However,

the data of  social  surveys  in the past show  widely

diverse results.  It has been pointed out  by many

researchers  that the degree of  annoyance  to  various

noises  depends  not  only  on  neise  Ievels but also on

non-acoustical  factors, such  as  area  characteristics

and  individual attitudes  to the  sound  sourees.  How-
ever,  as I mentioned  in the previous section, the

degree of  response  has been determined jn various
ways.  The  relation  between percent highly an-

noyed  and  Ld. depends on  the pumber  of  steps  cor-

responding  to  
`highly

 annoyed'  and  the  verbal

labeling of  each  step  in the measuring  procedure of

each  study.  This is another  factor which  makes  a

comparison  of  difrerent studies  diMcult. In most

Japanese  results,  the response  curves  of  
`highly

annoyed'  shift  to the left compared  with  the  foreign
studies.  It might  be caused  partly  by the  difference
of  labeling of  steps,  that  is, in the fbreign study,  the

upper  two  steps are labeled as, 
･extremely

 or  strong-

ly annoyed'  and  the next,  
`very

 annoyed,'  but in the
Japanese  study,  the  upper  two  steps  are  labeled as
`very

 annoyed'  and  the  next,  
`annoyed'

 (Japanese
to  English). In both  cases,  usually  the upper  two
steps  are  chosen  as 

`highly
 annoyed.'

  In conclusion,  the  results  of  social  surveys  show

that  the attitudes  of  people to transportation noise
vary  depending on  various  factors other  than noise,

and  the dose response  curves  observed  in different
studies  might  exhibit  diverse results,  but if the  same

kind of  response  scale  is used,  that is, the same

number  of  steps  (the scale  of  5 or  7 steps is pre-
ferable), and  the same  verbal  labeling of  steps,  the
difference ofresults  will  become  smaller.  Hewever,
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the !aiiguage problem  will still exist  for further study
when'we  compare  the res. ponse data obtained  in
different.countries.
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     APPENDIX  LISTOFRESPONSE
   SCALES  USED  IN  SOCIAL  SURVEYS

1) 3 step  scale

  a)  Danish road  traffic study  (referred to

    Schultz)t)

    1-not at  all annoyed,  2- a  little annoyed,  3-very

    annoyed.  Highly Annoyed: 1/3 (33%)
  b) Swedish trarnway  (referred to Fidell>3)

    1-a little annoyed,  2-rather annoyed,  3-very

    annoyed.  H.A.:ll3(33%)

2) 4 step  scale

  a)  French  expressway  (Schultz: French  to.

    English)t)

    1-not at  all annoyed,  2-a little, 3-moderately,

    4-extremelyannoyed.  H.A.:ll4(25%)

  b) Australian railroad  (Fields and  Walker,

    1982)is)
    1-not at  all, 2-a. Iittle, 3-moderately 4-very

    annoyed.  H.A.:114(25%)

  c)  Swedish railroad  (Sorensen, 1983)te)

    1-not annoyed,  2-a little, 3-rather, 4-very

    annoyed.  H.A.:114(25%)

  d) Dectur  Airport (Fidel1, 1985)e)

    1-a little annoyed,  2-moderately, 3-very, 4-ex-

   
'tremely

 annoyed.  H.A. : 214 (50 %)
  e) Nagoya  road  traMc  (Kuno, 1984)7)
    1-not annoyed,  2-a little, 3-annoyed, 4-very

    annoyed.  1/4 (25%) &  1.5/4 (37.5%)
3) 5step  scale

  a)  Muni.ch A/C  (Schultz; German  to English)t)
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   1-not at  all disturbed, 2-slightly, 3-average, 4-

   very, 5-strongly disturbed. H.A.: 2/5 (40%)
 b) Swedish AIC  (Rylander, 1972)iT)

   1-don't notice, 2-notice, but not  annoyed.  3-a

   little annoyed,  4-rather annoyed,  5-highly

   annoyed.  H.A.:1/5 (20%)
 c)  USA  street  (Schultz)')
 d) Orange  County Airport (Fidell, 1985)3'

 ej Westchester Airport (Fidell, 1985)S)

   1-not at  all annoyed,  2-a little (or slightly),  3-

   moderately,  4-very, 5-extremely annoyed.

   H.A.: 215 (40 %)
 f) Vienna road  traMc  (Schultz; German  to

   English)i)

   1-not at all disturbed, 2-slightly, 3-disturbed, 4-

   very,5-unbearablydisturbed.  H.A.:215(40%)

 g) Osaka Airport-2 (Maekawa, 1973)S)

   1-not at  all annoyed,  2-a little, 3-annoyed, 4-

   fairly, 5-very annoyed.  1/5 (20%) &  2/5 (40 %)
4) 7 step  scale

  a) London  (Heathrow) A/C  (Wilson Report,

   1963)is)

   Q: Does the noise  of  aircraft  disturb you  not

       at al1, a little or  very  much?  (O-6)
   O-not at al1 disturbed, 2-a little, 3-moderately,

   4-very disturbed, 1, 5, 6 not  named.

     Schultz selected  2f7 as highly annoyed,  but

   in the  Wilson  Report, Step 4 was  named  as

   
'`very

 disturbed." Schultz figured out  3/7

   of  scale in his report,  but he classified  it as  a  non-

   clustered  one.  H.A.: 2/7 (27PO (Schultz,
    Clustered) 317 (43%) (Non-clustered)
  b) French  railroad  (Schultz: French to Eng-

   lish)i)

   1-quitetolerable,-7-intolerable.

   H.A.: 217 (29%)
 c)  London  street  (Schultz)')
   1-definitely satisfied,  -7-definitely dissatisfied.

   H.A.: 1.5f7 (21.5%)
 d) Sweden AIC  (B. Berglund, 1976)'9)
   1-not at all annoying,  2-slightly, 3-somewhat,

   4-annoying, 5-quite, 6-very annoying,  7-un-

   bearable. H.A.:217(29%)

 e) Japan, Osaka Airport-1 (Committee on  Noise,

   1966)`)

   1-4 not  named,  5-noisy, 6-very noisy,  7-intolera-

   ble. H.A.:  217 (29 %)
 f) Shinkansen (TOhoku Univ. Environ. Agency
   of  Japan, Committee of  Shinkansen  Noise)"-ii)

   1-not at all annoyed,  -7-very  annoyed.

   2/7 (29 %) &  1/7 (14%)
5) 9 step  scale

  a) Canada  Toronto  AIC  (Hall, 1982)2'

  b) Canada road  traMc  (Hall, 1982)2)

    1-extremely agreeable,  2-considerably, 3-mod-

   erately,  4-slightly agreeable,  5-neutral, 6-

   slightly  disturbing, 7-moderately, 8-consider-

   ably,  9-extremely disturbing. H.A.: 2/9 (22%)
6) 10step scale

  US  Airbase (Borsky, 1983)20)

   Not  at  al14,  1, 2, 3, 4, 5, 6, 7, 8, 9txtremely.

    H.A.: 3110 (30%)
7) 11 step  scale

  Swiss street,  Swiss AIC  (Schultz)i)
   Non-named,  self rating  annoyanoe  scale.

    HA.:  3111 (27%)
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