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11 Abbreviated Version:

By means of a social-psychological field study, an
explanation was to be prepared on the extent to which noise
resulting from the flight operations of non-commercial air-
craft (1974 1,800,00ake-offs on 280 landing fields) repres-
ents an annoying and disadvantageous environmental influence
for the affected population; in this case, an explanation
was also to be presented on the extent to which non-physical
factors have a determining effect on the reaction to ..ircraft
‘noise, and what measures are undertaken for protecting against
aircraft noise or are desired by public officials (chapter 2).

| . ‘ . N o

For this purpose, residents near the landing fields in
‘Braunschwely, Bonn-Hangelar, Egelsbach and Karlsruhe-Forchheim
were selected for interview -- after preliminary tests
in Hartenholm; this involves a random sample of persons
from 18 to 70 years from 9 areas of various expocure to
aireraft noise due to take-offs, landings and fly-overs
(chapter 3).

The standardized questionnaire employed contains aprox.
190 points (including several attitude scales) on 6 aspects:
Disturbance due to flight operations, evaluation of the noise
problem due to recreational flights, measures to reduce
aircraft noise, living conditions and personality character-
istics, opinions and attitude related to noise, data on the
interview situation (chapter 4).

From the study conducted in April, 1975 (employing
predetermined addresses), 398 interviews resulted, (with
5% rejections and 104 failures due to other causes, 85
of the contacted persons were interviewed); conversations
with official persons (luanding field administrator, mayors,
chairmen of citizen initiatives, etc.) produced additional
background information. Acoustical measurements were carried
out at 5 points in Braunschwelg in supplement (chapter 5).

The evaluation of the data (including corelation sta-
tistical procedures) was carried out by computer prograns
at the computer center in Hambourg (chapter 6)..

The results show that approximately half of the affected
persons evaluate flight operations as annoyance, above all
because of the disturbance in relaxation and evening quiet
(inside and especially outside) and an obstacle to communi-
cation; approximately one-quarter of the persons interviewed
considers it a detriment at least in the reduction of re-
creation and leisure possibilities at home. The general
noise sensitivity or the evaluation of the offices respon-
gible for flight operations have a substantial influence
for example, on the extent ot their reactions. Approximately
three-quarters of the persons living near airports support
the demand for limitations in flight operations, while more
than half are thinking about the necontime, a long period of

*Numbers in the margin indicate pagination in the foreign text.



night rest and Sunday afternoons and the majority does not

~want 1o accept any exceptions. The acoustical measurements

produced average levels between 47 and 76 dB(A), i.e. values
clearly above the baquroundvnoise level (chapter 7).

The necessity for measures against excessive aircraft
noise stress results from an evaluation of the problem of
aircraft noise; the legal ordinance prepared by the Federal
Government on temporal limitation of the flight operations
should substantially meet the desires of the interviewed
persons, a. least if these are constructed consistantly.

Other measures, however, -- of a technical, population planning
information political type -~ should be added; further re-
search could provide assistance for decisions (chapter 8).



21 Problems:

2,11 The Problem of Noise due to Sport Flights:

In no way does aircraft noise represent a problem
only in the surroundings of large airports, and disturbance
and annoyance are not caused only by jet aircraft of the
commercial travel companies or the air force., Rather, many
persons living near landing fields, opened neither to com-
mercial nor military flight operations, consider thelir
1iving conditions negatively influenced, and they announce
this by protests and citizen initiatives.

In addition to the 10 large airports of civilian avi-
ation (Frankfurt, Dusseldorf, Mtnchen, Hamburg, Stuttgart,
Hannover, Cologne/Bonn, Nurenberg, Bremen, Saarbrticken)
and about 115 military landing fields, there are more than
280 landing fields, or commercial landing fields (compare
table 1) in the Federal Republic of Germany, essentially
serving private and recreational flight, including flight
training and company flights.

On the avgrage, therefore, there is one landing field
for each 620km“(when assuming equal distribution, the aver-
age distance would be aprox. 25km) ;. the survey map of the
rederal Institute for Flight Safety presented in figure
1 shows this fact.

Table 1t Number of Landing Fields for Non-commercial Traffic
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A Total .

P Data from 1975 according to the Federal 0ffice for
statistics (expert series H, IIT., aviation); without
airports for commercial traffic.

There were aprox. 50000 alrcraft take~offs at the commercial
airports (chiefly Jet aircraft), compared to a total of
1,738000 take-offs in 1974 in non-commercial aviation,

1}3 5f which could be attributed to training flights and more
than half to private flights (the remainder tc company flights
as well as self-starting motor gliders); as table 2 shows,



Figure lsv Map of the Landing Fields in the Federal Re-
public of Germany: .
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this signifies an increase of more than 50% since 1968,

Table 21 Flights in Non-commercial Aviation of the Federal
Republic of Germany:

A : 1963 1119 400
PR e 1569 1372 500
s o 1970 1430 500
v N A d sy e iy T N .2/ {‘.;}'
(plus welbstostavtender {Q{; ; £3; 633
IMOtorrcglcr) 197% 10 31

1974 1 738 292

B Daten nochiSOATISRISCHES BUNDECAND, PFachsceric H, Relle 3,
Jurtvevkehr; wah,

Key
A Number of Take-Offs of Motorized Aircraft (in Addition
to Self-starting motor gliders)
B Data According to the Federal O0ffice for Statistics,
Expert Series HiIIl., Aviation: 1975,

The non-commercial traffic cannot be neglected as a noise
problem, toth based on the number of affected locations

and on the basis of flight frequency -- the commercial landing

field with the highest frequency, Egelsbach in Hessen,

has more than 100,00 flights per year. The sound levels,
however, are considerably lower: while a jet aircraft taking
off in the residential areas at the airport fenerally achieves
a level between 80 and 120 dR(A), the take-offs of small
propeller machines are usually heard at.50 to 80 dB(A).

Decisive for the extent of the disturbing effects,
of course, is the position of the airport in relation to
populated areas. wWhen the take-off or landing line, as well
as the prescrited approach path run over residential areas
(or abovs popular recreation areas), a noise stress is un-
avoidable for the neighbtors; although most commercial landing
fields are situated at a relative distance from populated
centers, still numerous cities and villages are disturbted
by aircraft noise.

The non-commercial flight operations under examinatian
here, usually with one (in part two) engine airecraft up to
2000 ton take-off weight (increased in number since 1970
by about 1/4 to about 5C00) include all sport and training
flights, private charter and tusiness flights, tours and
sightseeing flights, advertising flights, demonstration fli-

ghts, maintenance flights etc., furthermore the towiny take-offs

e,



for gliders; in the following reference will be made, in a
simplification, briefly to recreational aircraft, recreational
flying and aircraft noise due to sport aircraft.

To what extent aircraft noise due to sport aircraft
represents a disadvantageous and annoying environmental
effect for the affected population is to be examined by the
social-psychological field study presented in this report.

2.2: Considerations on Noise Protection:

In order to maintain his social, psychological and so-
matic wellbeing (as is the definition for health of the
World Health Organization), human beings require the pro-
tection from excessive noise stress. The considerable effects
of aircraft noise especially in the case of jet engines
has underlined the necessity for legal noise protection;
in 1971 a "law for protection against aircraft noise" was
passed "for protecting the general public from danger,
considerable disadvantages and considerable siress due to
aircraft noige in the surroundings near airports”.

This provides for the establishment of noise protection
areas, two so-called protection zones I. and II., in which
the equivalent constant sound level L. is greater than
75 or than 67 dB(A). eq

In this area residences and establishments requiring
protection (s~hools, hospitals, and simular institutions)
may, in part, no longer be constracted, partly only when
maintaining defined sound protection requirements with
subsidies possible to a certain extent for buildings already
present.

This law, however, applies only "to (1) commercial air-
ports, connected to commercial traffic and (2) military
airperts, serving the operation of airecraft with jet engines"y
42 airports are affected and, of course, none of the 280
commercial landing fields.

Propeller aircraft, of course, are also subject to
the permit conditions set down by the Federal Office for
Aviation for Jet Engines, in which defined sound protection
requirements must be fulfilled. The basis is the aviation
law, according to which an aircraft can only receive pernit
for travel, when "the technical equipment of the aircraft
is designed in such a manner-that the sound arising through
the operations does not exceed the measure unavoidable
according to the individual state of the art in technology”
(paragraph 2).

“The A sound level may therefore not exceed €8 dF in the
case of propeller aircraft up to €00 kg take-off welght;
this 1limit value rises up to a maximum 87 dB in the case oJ
5700 ke maximum take-off weight (compare News for Aviators
11.-32/72). Special regulations apply partially for already

6



available aircraft.

Such a limitation has an effect on the volume occuring,
but, of course, not on the flight frequencies. Therefore
the subject has been discussed for sometime, whether the
flight traffic should be limited at commercial landing fields,
at least for certain times or defined routes. The corresponding
draft of a legal ordainance prepared by the Federal Ministry
of the Interior aims at temporal bans, applied to landing
fields with more than 2000 flights anually and for the
non-commercial flight operations with alrcraft up to a
maximum weight of 2000 kg (light aircraft and motorized
gliders):

{ .

"On weekdays in the time after sunset and before 7:00 a.m.
and between 1:00 p.m. and 3:00 p.m. as well as on Sundays
and holidays before 9:00 a.m. and after 1:00 p.m., a) flights
around the field, EO training flights, with the exception
of cross-country training flights and other training flights
beyond the surroundings of the landing field, in so far as
these flights continue for more than one hour, CO tours
and sightseeing flights for profit , D) advertising flights
requiring a permit and £) aircraft towing take-offs, with the.
exception of take-offs for delivery and high-performance
flights are impermissible”.

The limitations in time are to te disregarded for air-
craft (with the exception of night flights), meeting the
raised sound protection requirements, specifically, falling
below the defined emission limit values (compare above)
by 5 dB (after 1978 by 8 dEO.

To what extent such a le:al ordinance is appropriate
(also subject to the authority of the traffic Linistry),
is still being discussed at present; information on-the
necessity of the protection from aireraft noise at commercial
landing fields can be provided by the sccial-scientific
survey. '

2.3t _The Concept of Noises

'b.

The concept "noise" is epplied as self explanatory.,
and hardly anyone has difficulties of immagining something
about this term; however, "noise" has proven to be extremely
difficult to define for "science”.

The smallest common denominator, so to speak, to which
the various noise definitions can be reduced, consists in
the sentence, "ncise is undesirable sound”.

A corresponding definition is found, for example,
in the report of the "Committee on the Froblem of Noise",
a body appointed by the English Government to deal with
noise questions (Noise -- Final Report, 19€3, p.2; compare
also, for exanmple, HBrmann, 19¢8, p.785; kryter, 1970 p.l;
or also Glass and Singer, 1972, p.15). This characterization



of noise implies that "noise" is perceived by the listener
as unpleasant, as something disturbing and annoying.

The aspect of the disturbing or the annoying is also
taken into consideration in noise legislation, in standards
and similar determinations, such as the VDT Guideline 2058
or the DIN Standard 1320. 1In the "technical directive for
protection against noise" ’paragraph 16 of the commercial
regulations; 1969) it states, for example, "Noise is sound
which can disturdb (endanger, considerably annoy or provide
considerable disadvantage) or would disturb neighbors or
third parties".

The sounds of taking-off and landing aircraft are .
apparently "noise" according to this definition. In this
case it is also the "third parties", i.e. the residents
not proffiting from the airport, subjected to the sounds.
~ An essential factor appears to be the fact that one is
"subjected"” to noise; This is not a perception (or an activ.
ity such as smoking as a risk factor of another type",
which is intended.

The brief formulation of "noise as sound perceived
as undesirable or disturbing" contains the problems in a
concentrated form confronting noise research. Sound --
i.e. 4 physxcal process, relatively simple and precise to
measure -- is defined as a necessary, but by no means suf-
ficient component for the statement of "noise".

“"Sound level" (units dB) is a physical measure for /1
the acting sound pressure. The concept "volume" (units phon)
involves the human auditory sense (determined by experimentally
predetermined sound stimuli; i.e. dE can be measured with
aparatus, but phons only determined by several evaluators,

-~ or estimated by calculations. "Loudness" (unit: sone)
is the volume converted to an absolute scale.

The attempt to relate a scale of the perceived, subjective
disturbtance due to a sound ("Noisiness") with sufficient
unigueness to the physical characteristics of the sound
has not produced especially good results {compare in this
connection, e.g. Lryter, 1959; Zwicker, 19€0; Stevens,

1961; furthermors the presentations in BUrck et al, 1965,
or Kryter, 1970).

"Noise" 1s not a physical quantity, btut an evaluation,
implying "stimulus" and “reaction" moments. In a simplifi-.
cation, the evaluation of noise can be interpreted as the
effect, on the one hand, of the physical characteristics
of the sound event, and <n the other hand, of factors used , )
as a basis for judging sounds as noise. ZL

Accordingly, "noise" 1is understood as a reaction aspect,
resulting from acoustical stinulus components (e.g.level,
spectrum, temporal structure and frequency etc.) and non-
acoustical determinants of effect (e.p. type and location of
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gsound source, point in time, undesirability, etec.).

- In a. similar simplification, the social, psychological
and somatic effects of noise can be interpreted as the result,
on the one hand, of noise factors (acoustical as well as
non-acoustical) and, on the other hand, of the circumstances
of the situation and the indiridual and charqcterlstlcs
of the affected persons.

; Accordlngly,'"n01Se" will be understood as a stimulus
aspect (e.g. endangerlng disadvantageous, annoying sound
avents) and "noise effects” as a reaction aspect, resulting
from noise condi tlons and sodetermining personality character-
istics and environmental characteristics (e.g. dwelling sit-

uatlon. physical and mental condltlon, adaptation, etc.)
as "moderators" noise processing.

The diagram in figure 2 illustrates this and simultane-
ously makes it clear that rionocausal interpretations of noise
effecls are gererally inappropriate; the reactions to be
exanincd (to "sound" as to "noise") cannot be explained
sufficiently on the basis of exclusively acoustical aspects.

Figure 2: Diagram on the Concept of Noise:
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The research on "moderqtorv". codetermining the type and
degree of noise effects (1 e. explaining differing reactions




within the same type of stimulus conditions), therefore
plays a substantial role in the more recent aircraft noise
research (compare especially the DIG research report on the
effects of aircraft noise, 1974, or the extensive survey

in Rohrmann et al., 1975). In this connection, several
Swedish studies can be mentioned (Cederldff et al., 1967,
SBrensen, 1970 and others), demonstrating the considerable
influence on the evaluation -- experimentally manipulated
nere -- of sound source on the disturbance due to (aircraft)
noise.

_ Beyond the undesirability or the disturbance, i.e.

a conscious evaluation of sound events by the affected per-
sons, sufficiently loud noises may have direct and/or due to
the annoying effect other, for example, physical consequences
-- reduction of sleep depth, deterioration of performance,
physiological mistakes -- without connecting this with the
corresponding "annoyance" or “deterioration” experience.
Accordingly, any sound reducing the psychological, soclal
and/or physical wellbeing would have to be considered "noise".
Klosterkbtter (1973, p.1) formulated in summary, "noise is
undesirable, disturbing or health-dammaging sound”.

When aircraft sounds are almost always termed "aircraft
noise", this is not conceptually correct, in the sense of
the considerations presented; not all persons, perceiving
aireraft acoustically, will perceive the sounds as disturbing
etc., i.e. as noise (compare the critical explanations
made by Guski, 1975). outside of science as in research,
however, the corresponding language useage dominates, so that
the strict differentiation between "aircraft noise" and
vaircraft sounds" will be dispensed with here.

“Aircraft noise"” therefore means: The sound stress
to the population caused Dby air traffic, the undesirability
of which is not a matter of contention (at least for the
majority of the general public or the neignhborhood), and
which is the object of legislative interrest.

o4y State of the Art of Aircraft Noise Research:

The systematic research of the effect of aircraft noise
on human beings began in the fifties in the USA; studies
followed in numerous ruropean countries and Japan. These
are chiefly social-scientific surveys, intended to gather
information, above all, on spontaneously expressed or called
for data on annoyance; several more recent studies included
medical studies in addition to the sociological and psych-
ological aspects (especially psycho-physioloaical experiments) .
The studies mentioned were chiefly carried out as surveys
of a representative sample from the neighborhood of civilian
commercial airports and were related to predetermined flight
operations; furthermore, ceveral field studies with guasi-

experimental flights made it possible to evaluate specifically,.

the disturbance effect of'individual fly-overs (e.q. Elwell,
19533 Robinson et al., 1963 hryter et al., 1969).
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Key
A Country
B Publication
C Locations of the Study
d Great Brittain
I IFrance
¥ The Netherlands
i Switzerland
H Scandanavia
1 GDR
J FRG
K DG Research Report on Alrcraft Noise Effects (1974)
1L, Civilian Airports -
b lillitary Alrports
N knd
0 Further
P The host Important Aircraft Noise Studies are compiled
in mble 3 (kspecially the Studies in the USSR, FRG
and Japan lncluded an-interdisciplinary Resecarch Program);
Tn All Cases (#ith the Exception of the GDR) l‘ore than
One~Thousand Fersons were interviewed.

The result on the.type and extent of deterioration due
to aireraft noise and on the influence of non-physical factors
on disturbance and annoyance can be gunmarized as follows
(wimilar to the survey in Rohrmann et al., 1974):

-- lersons exposed to aircraft noise feel disturted, nepatively
influenced, annoyed, above all in the following points:
communication {(conversation, radio/tv/music, telephone
callg), relaxation and recreation (inside, outside),
aleep, mental work, veinp startled and fear, sensations of
pain (head, car), vibrations, (moreover, sgmells and
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pollution are listed). These effects constitute a gener-
ally negative attitude towards aircraft noise.

The aircraft noise effects mentioned increase with rising
frequency, volume and duration of fly-overs, but there

.

"is only a mean correlation between stimulus and reaction
“variables of r=0.25 to ¢.56¢ in different studies; 1i.e.
‘the variability of the (individual) reactions to aircraft
‘noise can only be explained to a slight portion by

gtimulus characteristics (expressed in other words:

Even in the case of low degrees of noise, numerous
rarsons feel disturbed, while even at high degrees of
noise a portion of the neighbors remains even-tempered).

When only average reaction values -~ disreparding specific
effects of personality and situation -- are of interest,

good results of predictability of disturbance and annoy .
ance due to acoustical aircraft noise amounts are achie-
ved.

The selection of a definite acoustical measure is prac-
tically without significance for the amount of correlation
between aircraft noise degree and disturbance. whether
the frequency or volume of fly-over events determine

the degree of disturbance more greatly, and which equivalent

relationship best reflects the influence of the param-
e*ers (to which degres a certain assumption of equal
value is justified fo.  effects of daily aircraft noise
stress) does not yet seem conclusively explained.

The result is produced from experiments with fly-overs,
among other things, that the evaluation of annoyance

is determined above all by the impression of loudness
Fained outside. ‘

Aircraft noise is considered the most unpleasant of all
types of noise in the social environment (both by persons
actually affected as in the imarination).

Personality characteristics and environmental conditions
of the situation have a considerable influence on the

type and depree of disturbance and annoyance due to air-
craft noise. The most important moderators resulting
from the research are (gencral) noise sensitivity,

fears for health (due to noise), (no) trust in responsitle
persons, (negative) evaluation of air traffic, conser-
vative attitude, (longer) duration of residence, age,
fearfulness.

wWhen an attempt is made to predict the disturbance
reaction to aircraft noise throurh stimulus data and
through moderator variables together (multiple repression
analysis), it is demonstrated that a maximum of aprox.
2/3 c¢f the reaction variability can bYe determined;

the partial prediction capability of the noderatorvs
(especially of variables of general noise evaluation)

igs at least as larpe or even larger than the influence of
acoustical aircraft noise characteristics,which do not

‘make any satisfactory explanation of individual aircraft

g




noise reactions possible alone).

-~ Clinical and experimental studies with residents near
airports point to an alteration in the cardiovascular
system as a result of aircraft noise exposure. The
vasomotoric stimulus response to sound appears to reflect
defensive activation to a greater defree in persons
‘with more daily exposure to aircraft noise (furthermore,
occasionally higher rates of premature births have been
noted near airports).

-~ Alrcraft sounds at night reduce the sleep depth to a
defree which cannot bte compensated for again during the
night. 1This disturbtance is frequently not remembered
the next morning, but older persons dre also frequently
awakened. while children in the latoratory are not
awakened so easily, women residing near airports report
on uneasy sleep of their children.

-« (Observations of behavior in children from areas near
the airports have been carried out only seldomly in a
systematic form; the available findings point to the risk
of rehavioral disturtances in infants and small children.

-- The effects of daily exposure to aircraft noise on the
peneral performance capability in task situations are
not clear. There is a tendancy to demonstrate greater
variations in performance during actual noise exposure
and a reduction in concentration capacity in the case
of residents near airportis, who are especilally annoyed
abtout alrcraft noise.

-~- In the analysis of (aircraft) noise effects on performance
behavior, not only direct, but also subsequent effects
nust be considered; adaptation and retention of performance
may be connected to "post-adaptive" costs.

-~ lieasures against the direct aircraft noise effects,
for example structural sound protection, are only realized
by a small portion of the residceats near airports;
satisfaction with success is limited. Also, personal
complaints and protests against flight operations are
presented bty only a few percent of the affected persons
{considerably more participate in collective activities
apainst aircraft noise).

“hen the aircraft noise effects pathered in the social
survey are evaluated -- for example, nesative influence on
communication, reduced recreational velue of the honme, dis-
turbance in concentration, gensation of pain, nervousness
and sensation of fear -- against the claim for somatic,
psycholopical and social well-beines (i.e., apainst the health
concept of the Wil0), aircraft noise stress must te considered
a serious deterioration of health; within the interpretation
of the law for protection agrainst aircraft noise, consideratle
disadvantages and annoyances occur, '

13



Manifest somatic diseases, certainly attributable to
flight operations, are still unknown in residents near air-
ports. The disturbance to sleep at night and defensive
action processes, more frequently ascertained in persons
with a higher degree of aircrart noise stress, are statistic-

ally noticable and appear risky in the sense of a somatic
concept of health.

The various results in the aircraft noise research up
to now, however, have not yet been able to oxplain all
questions (for example, on the deterioration in the daily
private areas of behavior or on processes of adaptation
and sensitization), and they can also not be generalized

randomly, because they usually refer to adult residents
of large cities as well as to airports for jet aircraft.

There has then still been no study published, at least
in Gormqny. on the reaction of the population in small cities
or in the country, and especially none on the. disturbing
effects of smaller propeller machines.

Although the available studies on aircraft noise repres-
ent a very great, methodological aid (ere01ally the. DFG
research report on the effects of aircraft noise, 1974),
they still do not make any sufficient evaluation of the noise
problem from sport aircraft possible; an empirical study
already appeared necessary because of the different social-
psychological importance of the noise source.

2.5: Goal of the Study:

An explanation is to be provided through a social-
scientific field study to what extent nolise as a result of
flight operations of (light) aircraft in non ~commercial
aviation represents a disadvantageous and annoying, env1ronmentdl
effect for the affected population.

The following questions were to be answered:
q

~- In which areas of life the residenis near commercial
landing fields feel disturbed by aircraft noise, to what
depree are especially communication and regeneration
processes reduced?

-~ what portion of the affected persons evaluate the given
flight operations as considerable negative influence?

-~ To what extent are the type and degree of reactions
to aircraft noise co-determined by the living conditions
and personality characteristics (non-physical prameters,
"moderators” of the noise effect)?

~-= Which measurecs -~ eapecially limitations of flipht oper-

' ations ~- are desired for reducing the aircraft noise

stregg?

The main goal of the study was to provide a better

estimation of the protection requirements of the population
near lﬂndlnf fields with recreational flight operations.

14
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3 STUDY PLAN:

3.1 Methodological Conception:

_ The study method was the survey of a random sample of
residents near several well frequented landing fields of
non-commercial flight operations in north, west and southern
bermﬂny by interviewers, using a standardized questionnaire.

Th1° concept was to guarantee that the results are
representative for the affected population and are comparable
with other aircraft noise studies.

Only a systematic sample ensures the possibility for
generalization of the resul ts i when the emphasis is placead
on those persons, who have presented protests and complaints
to the appropriate officials (of their own accord) or may
belonpg to an anti-noise initiative, the results may deviate
from the opinion of the entlre population of residents in
the arecas near airports.

- In the Anglo-American aircraft noise research, a dif-
ferentiation is made between the criteria "complalnt""
(spontaneously expressed) and "annoyance" (in answers to
questlons on ailsturbance and annoyance); the inadequacy
of comp1a1nant " studies led to the development of "annoy-
ance" scales, i.e. standairdized measurement instruments
(us 1np the methods of psychometrics) for gathering data on
opinions and attitudes on the. stress due to aircraft noise.

The method of a standardized survey -- i.e., the same
questions for all study persons and application of predeter-
mined answers, as well as quantitative judgement scales
-- also seemed appropriate because the (computer) evaluation
aimed mqlnly at correlation-statistical procedures and,
moreover, the most direct comparability with the available
studies (above all, the aircraft noise project of the Cerman
Research Association) was desired.

The following steps had to be taken to conduct the study
plan:

-- Selection of the study locations and drawing of the
sanples (chapter 3);

-- Freparation and testing of the social-psycholorical
questionnaire (with attitude scales) (chapter 4);

-- Ingtruction for the intorviewers and conduction of the
surveys (chapter 5).

A survey on content and schedual for the coursc of the
study is provided in Figure 1 in Section 3.6.

It was not possible for finantial reasons to conduct
avou‘tic1l measurenments at all locations of the study, but it
/as possible to define the survey areas using available data

on flizht operations (above all, statistics on numbers of
flights). 1In order to fain information on the usual sound
level occurine in the area around the landing field, however,
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sound measurements were planned at one of the landing fields.
(1imited in extent). ‘ ,

The study carried out was conceived as a pilot stidy,
already because ¢f the limitations in financial means and
especially in time and it is not capable of course, of any
exhaustive analysis of the process of aircraft noise effect
or definitive statements on the various types of aircraft
noise stress in the area of non-commercial air traffic;
however, it should represent an aid in decisions for the
evaluation of the given stresses and possible measures for .
the protection of the general public or the neighborhood.

3.2: Definition of the Sample:

The sample to be surveyed should be the best possible
representation of the population in the area around airports. 139
It therefore appeared logical to select several study lo-
cations (on this subject see 3.3) and to pick a randon
selection of all citizens who could be surveyed within this
determined residential area. v :

The sample was drawn without demographic restrictions,
with the exception of the age limits from 18 years (age of
discretion ) and 70 years (it is usually difficult to survey
older persons) (for more details see 3.4).

Through the utilization of the public residents' reg-
istration files it was possible to draw a random sample and
to present these to the interviewers for the survey in the
form of complete addresses.

Approximately 50 to 100 surveys in aprox. 5 cities were
planned, a total of 300 to 350 interviews.

This extent of sample can be considered sufficient for
the task given herej taking into consideration more than 5
airports would have produced too great a division of the
sample as well as work involved in th: survey. In addition,
a defined location was not at the center of interest, but
only the corresponding population group as a wnole.

Furthermre, the sample was to te defined in such a
manner that both the area directly adjacent te the aircraft
take-offs was to be considered, as well as arceas with fly-
overs, but not situated ir the direct neighhorhood of the
landing field; for this reason, at least 2 survey areas
per location were considered in each case,

fach of these individual areas was concelved as a
"ecluster", i.e. as a bundle of adjacent houses with the
closest possible boundaries from a residential area with about
three or {four streets.

By this means, the aim can te achieved of a relatively
smooth spread within a survey area in a soclological and,

above all, acoustical point »f view (the organization of the
survey is, of course, also more simple). Since noise measure-
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ments were not possible at most study locations, the clear
correlation of each sanple area to the airport gained in
significance.

- The sample concept then planned, on the whole, for a
cluster sample with aprox. 10 clusters at 5 airports, each
cluster defined as a random sample.

3.3:  Selection of the Study Locations: [gl

Partially locations of large cities, partially small
cities in different regions of the Federal Republic were to
serve as study locations, having landing fields with comparable
flight operations; a sufficiently dense population near the
take-off and landing path was required for reasons of sample
techniques.

The 15 most often used landing fields of non-commercial
flight operations with 20,000 or more take-offs per year
are compiled in table 4; aprox. 50 further landing fields
have more than 10,000 take-offs anually.

After inspecting Hartenholm, Uetersen, Ganderkesee,
Braunschwelg, hassel-Calden, [Essen/lillheim, li8nchengladbach,
bonn-Hangelar; Koblenz-Winnigen, Egelsbach, Liannheim-Neuosthein,
karlsruhe/Forchheinm, Faden-Raden/Cos, Freibure, Augsburg/
NUhlhausen and Landshut, 5 landing fields were selected for
the following reasons (after discussions with an acoustics
Cexpert):

== Draunschwelg, because of the residential area direcily
beneath the take-off line, the highway as a competing noise
source and the possibility of acoustical measurcments Y
(in cooperation with the Fhysiecal-Technical Federal T
Institute);

-~ Ponn (or St. Augustin) because of the dense population
east of the airfield and a relatively loud suburban
tram, as well as the intensive public discussion (including
several signature actions);

-- Zgelsbach as the landing field with the most flights
(aprox. 50,000 take-offs more flights than numerous
commercial airports) and because of the additional dig-
turbance factor of railway noise;

-- HKarlsruhe (or Forchheim) as cities in southern Germany
and alsc because of an active citizens' initiative.

As location for the preparatory explorations and question-
naire testing, finally, the small community of

-~ Hartenholm was selected, on the one hand, situated well
into the country and very quiet, on the other hand,
however, having nolse stress due to flight operations,

a heavily trafficed Federal street and a shooting range.

17



liaps fof‘the selected airfields are given in figures
3 to 6or 7 (Hartenholm) with the prescribed traffic circult.

‘When several of the larger commercial landing fields
have not been taken into consideration, then only because no
larger residential areas are situated in the direct area of
influerce of the take-off and landing path, as clearly shown
in figure 7, for example, Mdnchengladbach, Mannheim and
Augsburg.

Table 5 provides information on the development of air
traffic at the survey locations and the division according
tc training, company and private flights (including sport
and business flights). '

At many airports, there are in addition to the operation
of propeller machines, :flights of other machines, for ex-
ample, helicopters of the police or border police or also
small jet aircraft for business flights, Jjust as important
for disturbance and annoyance. ‘

It hardly appears possible to exclude such effects:
therefore the direct question was asked in Eraunschweig,
where a jet of the VW company takes-off almost daily, about
the disturbing effect of this flight in order to establish
a comparison with the annoyance about sport aircraft.

Furthermore, the individual survey areas were selected

by using the residential structure. Two such clusters ap- [§§
peared sufficient for each location, but in St. Augustin
near Ronn -- where the active participation of citizen

initiatives made a better foundation of the results necessary
-- a third cluster was added to enlarge the sample; for the
test location (Hartenholm), however, one was sufficient.

A systematic correlation of the clusters to the take-
off line, landing line and area of traffic circuit was,
of course, not possible because of the tie to the predetermined
local situation (for each cluster, an enclosed residential
area of aprox. 300 residents was required; compare 3.4).

The decisions reached are compiled in table €.

Three clusters were located almost directly beneath
the take-off/landing line (FSE, ERH, KAH), two directly
under the traffic circuit (ENA, BST), two at the side of
take-off and landing lines (8GE, HEGE) ‘and two to the side
of the traffic circuit (LNN, KAF); the distances to the alirport
are also divergant, as is shown in table & and figure 3 to 5.

Therefore, 9 areas were defined as the basis for the
actudl sample drawing.

18




3.4 Sampie Drawing: : : L2

In order to achieve the desired number of interviews,
at first 300, and after the addition of a third cluster in
St. Augustin, 340, aprox. 38 successful interviews, were
necessary for 9 clusters. :

The sanmple calculation shown in tablél7 was carried ouf
for this purpose. :

According to the estimated loss rates (taken from the
DFG research report on the effects of aircraft noise, and
Rohrmann, 1974), therefore approximately 500 addresses had
to be employed. Since only one person per household was
to be interviewed, if possible, only every 3.5th address
could be considered; therefore, the size of each cluster ’
‘had to be selected so that it comprized approximately 300 i
residents, or about 200 between the ages of 18 and 70 years.

The actual drawing of the sample was carried out in the
following manner:

-~ Preparing a list of street and house numbers included
in the cluster (compare the illustrations in figures
3 to 6); the cluster ENA is presented as an example in
figure 8. '

-~ Preparing a list of all residents in the cluster, if
possible, all 18 to 70 year-olds, using the official
residents; files (partially by computer, partially
by hand).

-~ Removing all persons telow 18 and above 70 years, as well
as all forelgners or persons with the first place of
residence in a foreign country (1798 persons remained
as(ﬁ)basis list -~ the plan according to table 7 was
17¢4) . ' .

-~ Drawing every 3.5th address (in order to avoid possible.
confusion, alternating between every third, fourth or
every second/third/fourth or every third/fourth/fifth
person, according to the size of the list per cluster).

-- Subseguent drawing of substitute persons (e.g. in-so-far
as it is apparent that several persons landed in the sample
from the same household).

The planned 504 addresses resulted, an average of 56
per cluster; also compare table 11 in 5.4 (these small dif-
ferences between the clusters are partially accidental, and
they are partially based on the nunbter of suitable streets
or houses).

A check was additionally undertaken on whether the
distribution of persons according to age and sex is in
sufficient apreement with the corresponding relationships
in the btasic list.
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3.5: _Acoustical lleasuring Pojints: ' [31

Sound measurements in each of the 9 survey clusters
were not possible, as already explained in 3.1, but measure-
ments were to be undertaken in Braunschweig at 5 points
for 50 to 100 fly-overs in order to gain data on the expected
sound level for small propeller machines. The selected
measurement points (in cooperation with H.-0O. Finke from the
Physical-Technical Federal Institute) are compiled in table
8 and plotted in a map in figure 9.

At the points bl to bl, both take-offs and landings
were measured. lioreover, the measurment points were positioned . /3
in such a manner that the measurement results also provided .
information on the expected noise stress in the remaining
7 clusters.

3.6: Time Scheduale:

Nine months were projected for the entire study.
The most important decision concerning time was the time of
the data survey: Since the sport flight operations are
“hardly carried out during the winter months, only the summer-
time could be considered.

Beginning the survey too early would have meant that the
study acquired data on less disturbance and annoyance because
of the winter break than is actually present on the average
during the year. The distritution of take-offs over the
months -- shown in figure 10 using Egelsbach as an example
-~ now demonstrates that already in liarch more activity can
be expected in flight operations. l.oreover, since only the
semester holidays could be considered (for practical reasons),
the month of April (1975) was chosen for the survey, specific-
ally the first three weeks after Easter.

The time schedual for the entire study provided for the 124
followng steps after the preparation of the generzl study
plan: Sample drawing, construction of the questionnaire,
gathering data, evaluation, intevrpretation; the sequence of
the individual study steps is presented in figure 11 in a
graph. '

20

ST e ek »»A;-;-.-MMMMA,_ s gt b D AR NS,




|

Table 4:

Traffic

Fost-0Often Employed Air Fields of Lon—Commer01al

el enaeh

Fonehenotadtaeh

L ar

.!3““\4‘!’ (‘.f“. "}, v
Aot
Ve trv-en
Landeirntaitlornidhle
Raaden="rraden=-0Ong
Flenmt o Jnaoetetin

Roaant’ Sietd=1n,

v

Yy

P
FAR AN

Canac i

: .'\]-If'r“lr(._'x‘("n('\!}n 1M
D) Bed Benhein/ieteholshedn
:’ ’ A, mhvipe ;

dor 5%

2 Zab)
49,515
37, Q50
i (,C
'?").(“ A
e, 000
U070
2;:, z)-'vn
PQ n»“

21.270
'>O 115",(}
20,425
,20./a,)')
10,095
10, 08%

ot
SR

400

Bartenholm
21. (m) 15.

685

Ciaten ne
Tmfd Vi

A,

A TTSPTECHES WA,

Facheerie H

, feihe %,

Key: a,
b.

c. data from:

Table 5:

landing field
number of take-offs
Federal Office of Statistics,

section 3, air traffic;

Frequency of Take-Offs

in the Study

at the Air I

1975

ields

selar

y\“)nv - Aw..

14 o‘l,'/;

1099
om0
4677
11

Brelebaen

narler: / 19'/"1 .
Hoyrelnes Qa7
AR

Mgt

RERA

40, 603
45, &40
11,647

a0

20,739
95,05

12,0579
1”2 . 0

-~

.100
T .
S 0N

26,027
21 L7

$10]

10,905
15,807
AN
11,447

e

PESRNEeE ML

4.9505
Ta 50
1.007
2,0

e\

14,409
13,600
18,5445

A 4v,“70
. 9 411

4

0320 7.0
3,005 10.”86

B4 0%, 608
1,274 05,550
20075 20,089
2,603 25,510
1,784 14,50

153
107

no

19,
14
1005

235,27

Ay
HR FETOF AN

g ey
S0 ae

R B A T N P 84
Sy ¥achsevie i,

~

See f

ollowing paie for key.

ORIGINAL PAGE T
FRLANR YRR EES AT

720 LR b s

Series H,

21




Key to Table 5: a. location d. business flights
b. year e, private flights
¢. training flights . %otz2l :
h. data from: Federal Office of Statistics,
Series H, section 3, air traffic; 1975.

Table 6: Survey of the Areas in the Survey (Clusters)

a - ' Eatfernung u. Lage

b c g -
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. . H g .
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n

J
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fable 7: Calculation of the Sample for the Survey

n,w___-,_,“_ﬁ-"-u,___-;_,ﬂ___-_“h_w,-,_fidg_912929£~?La§§;
C . : .

X, (Gcwunschte Endgruppe (befragte Tersoncan) . 38 B2

N ]Notwcndigc Adressen beil 1005 FPehladressen 42 8

N? fehrbedar{ bei 25% Interviev-Vervelgerunge 56 504
Xy, fies. Zichunp jeder %.Y%ten Adrecse T 196 176k
Kq gBQnSt@gte Eipwohngybqnis bei 1/5 Alters- 284 2646
ausiail (€13, > 70 Jahre) .
Key: a., per cluster

b,

together

¢, desired final group (interviewed persons)

A

d. necessary addresses with 10 < erroneous addresses
e, required surplus in the case of 25 s rejections
f. in drawing every 3.5th address

>

required inhabitant basis with 1/% age rejections
Jess than 18, older than 70)
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mostly landin

below traific circuit 4 moto only fly-over
the northwest :
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Key to Fig. 11:

a.,
b,
C.
f.
h,
io
j;o
K.
1.
m,
N.
C.

P
Ge

r.

S

to
Q.
Ve
We
Xe
yo

definition of the problem

preparation of the study plan

concep®t of the sample '
inspecting air fields

selection of areas for the interview
drawing addresses

survey planning

preparation of list of questions
exoloration (in test locations)
ravy questionnaire :
sanple interviews (in test locations)
final form of guestionnaire

selection and instruction of interviewers
contacting the persons to be interviewed
gathering the interviews

4 study locations

H = 398 interviews

processing rejections

acoustical test measurements

1 air field, 5 measuring points

data processing

statistical analysis of data

experience reports of tne interviewers
background conversations with officials.
interpretation of ti:c results ‘
presentation of the report




it; _PREPARATION_OF [HE QUESTIONNAIRE: L2

L,1: ‘Contents of the Study:

The subjects for questions resulted, on the one hand,
from the results of aircraft noise research at large airports
(compare the summary in 2.4) and, on the other hand, from the
special questions on the possible limitations of air traffic
(compare 2.5).

The main subjects can be compiled as follows:

Table 9: Survey of  the Questionnaire Variables: "

Reaction variables I - disturbance due to sport flight operations
Contents: disturbed activities (type, extent, time of
disturbance), especially communication and recreation,

Reaction variables II - evaluation of the noise problem due to
: sport flights
Contents: desree of annoyance due to aircraft noise and
the (non-)acceptancc of flight operations; evaluation or
importance.

Reaction variables III - measures for reduction of aircraft noise
Contents: measures undertaken by the affected persons
~ (social, physical); standpoint on limitations in flight
operations,

Moderator variables I - living conditions + personal data
Contents: ace, sex, dwelling situation (house, garden,
neighborhood), incomre, education, health, ctc,

Moderator variables II - attitudes and opinicns on noise
Contents: gencral noise sensitivity, fears for health
due to airceraft noise, trust in the resvonsible officials, -
etc, ‘

Control variable - data on the interview situation

Contents: behavior of the person interviewed, data on time,
ete, :

57
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All variables are termed reaction variables here, 136
from which it can be assumed for reasons of subject matter
(and according to the results of other studies) that they
depend upon the extent of aircraft noise stress. lloderator
variables comprise variables, from which a moderating (weakening
or intensifying) influence is expected on the disturbance
and annoyance due to aircraft noise, but the degree of these
factors does not depend upon the intensity of aircraft noise
-(a%?o compare in this aspect, the graph in figure 14 in
YERIR

The control variables serve for analyzing possible
effects of the interview situation on the "actual" subject
matter of the study. ‘ o "

In order to gain a direct view about the consequences
and the evaluation of sport aircraft noise, about 10 ex-
plorations were carried out with persons affected by aircraf?t
noise at a medium-sized sport landing field in Hartenholm
(compare figure 7); these conversations and the evaluation of
svailable aircraft noise questionnaires led to the final
catalogue of variables.

The variables to be examined then had to be operationalized,
i.e. in this case, answers extracted by a well fornulated
question (compare on this subject table 15 in €.4); in the
case of more complex subjects, frequently a block of inter~
related subquestions is required in order to gather data on
interesting variables with sufficient certainty.

L,2: Construction of Scales:

Gathering standardized information on attitudes (opinions
and values in relation to the social environment), individual
questions conceived adhoc ar? insufficient. Instead, special
methods have been developed for this purpose by soclal-
psychology.

In the so-called measurement of attitudes, psychor tric
survey instruments are employed applying a scale value for
the degree of intensity of the examined attitude in various .
subjects using a set of statements on defined aspects of the e
social environment; usually, statements are enmployed which are
claims in the first person, to be answered in various positive
or nerative degrees by the person being surveyed. {(Cn methods,
E?mg?re. for example, Fdwards, 1957, hbnig, 1969, Hofstitter,

973) .

Scales, especially for the measurement of disturbance
and annoyance due to aircraft noise have been developed in
almost all aircraft noise studles (compare especially lichennell,
1963, Irle and Rohrmann, 19¢&, Tracor, 1970, 1972, and others).

Yor the present study, a series of statement scales
and question tlocks, were taken from the alrcraft noise
study of the German Research Agsociation (the development of
these ig descrited by Irle and Rohrmann (1968) as well as by
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Schimer and Schiimer-Kohrs (1974) 1

- Satisfaétion with the néighborhood.(8 subpoints),

;- Generél noise sensitivity (8 statgments),

- Complaints about health (& statements),

- Feérs for health due to aircraft noise (4 statements).

- Conéequences of aircraft noise stress (17 subpoints),

- D#sturbance due to aircraftvnoise (10 statementé),

- M%asures undertaken égainsf ailrcraft noise (12 subpoints);

~- Belief in the effort of responsible persons {4 subpoints).
iCo?pare on this subject the questionnaire presented in
05 .

Moreover, for most questions subdivided answer scales
are employed, explained numerically and verbally, based on
the experience that, on the one hand, quantitative answers
are required but on the other hand, many surveyed persons .
have difficulties with abstract, non-verbtal, predetermined
answers. The scales employed here, partially developed for
the DFG aircraft noise project (compare Irle and Rohrmann,
19€8) and partially developed in this study are presented
in 4.5 (after the questionnaire); they concern the agreenent
on statements and other expressions (in five stares) and the
evaluation of the intensity degree of a subject matter
(partially in stages of five, partially of eleven).

Ly3: Structure and testing of the Questionnaire:

The questionnaire is designed in such a way that all
questions are carefully fornmulated and generally provided with
fixed answers; the questions are to be read aloud bty the [:
interviewer, but the person being surveyed rececives all :
statements and longer question tlocks, as well as of course,
the answer scales, in the form of a list.

The sequence of the questlons should be logically and
psychologically correct: especially, the key words "noise",
“landing field" and "aircraft noise” should be strictly
avolded at the teginning of the questionnaire in order to make
spontaneous, unaffected remarks by the persons teing surveyed
possible (through this method, information on the importance
of the problem of aircraft noise results); rencral variables
such as the evaluation of the dwelling situation or the
general noise sensitivity are arranged before the aircraft
noise questions.

It was pogsible to take the contents of numerous questions
from the questionnaire of the DFC study (presented in Irle
and Rohrmann, 1668, as well as in the aperdix to *he DFG
research report on the effects of aircrafti noise, 1974),
in turn, connected to the previous aircraft noise recsearch
(and a corresponding CECD research reconmendation of 19€3).
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vy 1 i ideration in the
lloreover, it had to pe tayen into CChSl. t B
construction'éf the questlonnalre t@at the_tlme for the inter
view was not to exceed 30 minutes, if possible.

The draft of questions was discussed with colleagues,
tested for understandability, unlqgeness‘and complgtzneii At
and tested after revicion in test interviews, carried o
the airfield in Hartenholm.

"he final gquestionnaire was designed in such a way
that 1t ensured rapid keying 1n of the data.

4.4: Presentation of the Questionnaire

The original questionnaire is presented in the following nine
pages, followed by the answer scales and lists, not found directly in
the questionnaire. * ‘

A systematic outline of the subject matter is found in Table 15.

Furthermore, the directions to the interviewer can be seen in the
questionnaire, to be dealt with later (in 5.2).
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QUESTiONNAiRE "ENVIRONMENTAL CONDITIONS IN RESIDENTIAL AREAS"

Interview Number

ATTENTION INTERVIEWER, PLEASE NOTE BEFORE EACH INTERVIEW:

-

I

ALL TEXTS WRITTEN IN CAPITAL LETTERS ARE DIRECTIONS ONLY FOR YOU

THE QUESTIONS TO THE SUBJECT ARE PRINTED ‘IN LOWER CASE LETTERS. "™~

DO NOT DEVIATE FROM THE TEXT AND SEQUENCE.

MAKE SURE THAT YOU PRESENT ONLY ONE LIST AT A TIME. THE ANSWER
SCALES ARE TO BE EXPLAINED IN SPECIAL DETAIL. - EVEN IN ANSWERING

~ LONGER LISTS, THE SUBJECT MUST ALWAYS REMAIN CONSCIOUS OF THE

INDIVIDUAL ANSWER POSSIBILITIES.

ALL ANSWERS ARE ENTERED AS NUMBERS IN THE BOXES TO THE RIGHT.
THESE NUMBERS ARE IN PARENTHESIS IN THE QUESTION TEXT OR ARE ON
THE ANSWER SCALES. PLEASE USE A PENCIL.

IF NO PRECISE ANSWER IS GAINED IN SPITE OF REPEATED EXPLANATION,
WRITE AN ESTIMATION OF THE ANSWER BESIDE THE BOX.

EXPRESSIONS BEYOND THE GIVEN ANSWERS ARE TO BE NOTED ON THE
OFPOSITE BACKSIDE OF THE PAGE (INSOFAR AS THEY ARE RELATED TO
ALRCRAFT NOISE)!

PRESENT'YOUR IDENTIFICATION WHEN CONTACTING THE SUBJECT IN
EVERY CASE! AVOID THE WORDS AIRCRAFT NOISE IN EXPLAINING THE
GOAL OF THE STUDY! KEEP A COPY OF THE CONTACT LETTER READY..

ENTER THE INTERVIEW NUMBER ON EACH PAGE AT THE UPPER RIGHT!

Hello. My name is ... I am from the university in Mannheim.
You received a letter from us, informing you about our scientifi
study. This deals with the living conditions of residents in '
cities and in the country, especially with the environmental
conditions in residential areas. Would you now pleasc answer
several questions?

UPON REJECTION, PRESENT AN ARGUMENT ALONG THE LINES OF THE
CONTACT LETTER. "

For example: Your help is very important for us, because the
persons have been gelected for the survey as a representative

sample (one cannot then simply survey other people) .

ALWAYS OFFER ANOTHER DATE, IF IT IS USEFUL. AVOID A FINAL
REJECTION.

1 can assurc you that all your answers will be evaluated
statistically and without your name.
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ENTER DATE AND SUCCESS FOR EACH VISIT HERE:

&Besuch bDatumc‘/.cnd‘(-_'rfo]ger-'liﬁerfolgz Grund genau angebeni

= I -

Phatool Y el o e # oy

5. i. -

Key: :
a. visit d. success

h. date _ e. failure: indicate precise reason

c. time

CONCLUDE THE CONVERSATION POLITELY IN THE CASE OF A FINAL REJECTION.

0l Could you plcase tell me first how many years you
have already been living here?

01.1 1In this city ()«
01.2 In this section (.....) () (
01.3 In this house ()«
02 Arc you or your family roomers (1), renters (2), owners
of the apartment (3) or owners of the house (4}7 (
03 I would like to ask you now how satisfied you are with
a number of things, for example with your apartment.
PRESENT THE YBEILLOW SCALE! The yellow answetr scale shows
you five possibilities for answers: very satisfied (5),
rather satisfied (4), moderately satisfied (3), hardly
satisfied (2), not satisfied (1). Please simply tell me
the answer corresponding to your satisfaction with your
dwelling. PRESENT LIST 03 AND GO THROUGH IT (READ
ALQUD) ! ENTER ANSWERS AS NUMBERS BETWEEN 1 AND 5 TO THE
RIGHT. REPEAT EXPLANATION OF THE ANSWER SCALE IF
NECESSARY ! .
03.1 Apartment (
03.2 House (
03.3 Neighborhood (
03.4 Neighbors (
03.5 Health conditions in the area (
03.6 Quiet in the area (
03.7 Recreatlional possibilities (
03.8 'The city in general (
04 STILL THE YELLOW SCALE!
How would you estimate your present state of health?
How satisfied are you? : (

58
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*06

07

*08

*09

10

11

Will you remain here or are you thinking of moving
away? How probable is it that you will move away:
not at all (1), probably not (2), perhaps (3), rather
probable (4), certain (5)?

IF MOVING IS CONSIDERED:
Why are you considering moving?

06.1 INTERVIEWER: REASON MENTIONED = "noise"
{(yes=1, no=0)

06.2 B NOISE MENTIONED = "airc¢taft noise"
(yes=1, no=0}
06.3 OTHER (INSOFAR AS RELATED TO

THE ENVIRONMENT) ¢.....

Do you have a garden, a terrace (veranda), a balcony?

(yes = 1, no = 0)

07.1 garden
07.2 terrace
07.3 balcony

IN CASE OF ONE OF THESE: .

How often do you sit outside in the summer time or
how often are you lying outside? On approximately
how many days in a month

WHEN LESS THAN 4 TIMES PER MONTH:
Why are you not outside more often?

09.1 INTERVIEWER: REASON MENTIONED = "noisc"
(yes=1, no=0;
09.2 NOISE MENTIONED = "aircraft noise"
(yes=1, no=0)
09.3 OTHER (INSOFAR AS RELATED TO THE
ENVIRONMENT) ¢ o e 0o v e

Ave there any living conditions in this avea disturbing
to you, which should be altered? (Which?)

10.1 INTERVIEWER: MENTIONED = "noisce" ]
(yes=1, no=0)
10.2 O NOISE MENTIONED = "airvcraft noigse"
(yes=1, no=0)
10.3 OTHER (INSOPFAR AS RELATED TO THL
ENVIRONMENT) ¢ oo v

PRESENT LIST 11!

Here several things are listed whicn sometimes lead to
complaints.  Please tell me which point applies most
closely to you, what is most disturbing (1)! And which
comes second?  And third?  And what leads to the least
complaints (6)? Plcase list these in the order of
importance.

(

(

(
(

) {

(

).

)

— N

)



12

13

14

40

FIRST THE ORDER 1, 2, 6. OR ASK FOR 1, 5, 6.

, ENTER THE POSITION NUMBER:
11.1 Not enough gardens and parks
11.2 Unfriendly necighbors
© 11.3 Unpleasant smells
' 11.4 Too much noise
. 11.5 1Insufficient public transportation
[ 11.6 A lack of shops
, ' .
You have placed noise in the ... position. What type
of noise are you thinking of? '
s as s eec s INTERVIEWER: MENTIONED = "aircraft noise"
(yes=1, no=0)

PRESENT SCALE Al

How noise sensitive do you consider yourself? Please
classify your noise sensitivity on this scale from
"not at all" to "extremely"! You may select any
classification between 0 and 10; 0 means "hot at all",
10 means "maximum noise sensitivity".

PRESENT LIST 14 AND THE RED SCALE!

1 now have a number of standpoints and opinions,
expressed by others on the subject of noise, such

as these... PRESENT LIST 14! What do you think

about these statements? After cach sentence in the
list, please tell me to what extent this also applies

to you, whether you do not (1), hardly (2), wmoderatcly (3),
rather (4), or very much (5) agree. Please answer with
the aid of the red scale. PRESENT RED SCALE (IF NECES-
SARY REPEAT THE EXPLANATION); THEN . GO THROUGH LIST 14
{READ BEACH STATEMENT ALOUD) . ATTENTION: TAKE NOTICE or
POSSIRLE MISUNDERSTANDINGS (FOR EXAMPLE IN THE DIRECTION

"OF THE ANSWER)!

14.1 T become nervous when a dog barks continuously.

14.2 I can only fall asleep when it is really
quiet.

14.3 It disturbs me when doors are always slammed.

14.4 1 get annoyed when the cars perform a loud
honking concert in front of our house.

14.5 The nolse of screeching brakes upscts me.

14.6 1 don't care how loud other people play
their radios.

14,7 1 enjoy it when children play loudly and
happily with one another.

14.8 Rustling paper is very disturbing to mec.

PRESENT LIST 15 AND THE RED SCALE!

I would like to come back to hoalth. Several complaints
about health are listed here. please tell me again,

to what oxtent these points apply to you personally. .

As before, there are five possible answers for you from

"applics greatly" to "does not apply" on the red scale.



- 16

- 17

18

19

15.1 Sometimes I have a pain in the heart area.

15.2 I become dizzy at times.

15.3 I suffer with headaches.

15.4 I am rather nervous and jittery.

15.5 I suffer from sleeplessness

15.6 I often feel simply miserable or terrible.

PRESENT LIST 16!

People are exposed to a varloty of noise sources today.
Herce on this list you see various causes for .noise, also
heard within the dwelling. What is actually the most
annoying .in your area (1)? And second, third? What do
you suffer under the least (6)? Please form an order of
importance. : . ‘
FIRST THE POSITIONS 1, 2, 6 OR ASK ABOUT 1, S5, 6!

ENTER THE POSITION NUMBER:
16.1 Construction noise
16.2 Automobile noise
16.3 Radio noise

16.4 Alircraft noise

16.5 Factory noise

16.6 Railroad noise

PRESENT SCALE B!

Do you believe that people can adjust to noigse in the
course of time ot do you consider adaptation impossible?
Plecase judge with the aid of this scale how well or how
poorly one can adjust to noise according to your opinion!
You may select any classification

Has the disturbance due. to aircraft noise increased (1)
or decreased (0) in the past years according to your
opinion? (REMAINED THE SAME = 0) ’ 18.1

When. did you feel annoyed by the noise of airveraft
last: today (1), yesterday (2), within the past 8
days (3), within the past 4 wecks (4), earlier (5).

not ever (6)7? , 18.2

IN THE CASE -OF ANSWER 1-5: What type of aircraft
was that? 7 : 18.3

PRESENT LIST 19 AND THE YELLOW SCALE!

Several consequences are listed here resulting {rom

noise for the affected residents. Please tell me,

using the yellow scale, to what extent such things

occur here at your housce as a consequence of recreational
flight operations: not at all (1), hardly. (2), moderately
(3), rather (4) or very greatly (5).

19.1 Shaking house and room walls

19.2 Rattling of window pano</n15hos

19.3 Interference in radio reception

19.4 Disturbances in listening to records or
: cassettes : '
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20

21

19.5 Interference in the TV picture

19.6 Volume on the radio or television had to
be turned up

19.7 One has to speak louder v

19.8 Disturbs telephone conversations

19.9 An obstacle to reading or thinking

19.10 Disturbs working '

19.11 Prevents relaxation and evening quiet
(inside) '

19.12 Disturbs leisure time outside

19.13 It startles people

19.14 Prevents falling asleep

19.15 Awakens one at night

19.16 Causes headaches

19.17 Leads to earaches

19.xx Other '

PRESENT LIST 20!

At what time are you disturbed most greatly by
aircraft noise: early in the morning (1), late

in the morning (2), during the morning (3), noon-
time (4), during the afternoon (5), early evening:

(6), late evening (7), at night (8)? 20.1
And when else? ENTER 2 NUMBERS BETWEEN 1 AND 8! 20.2

PRESENT SCALE A!

1 have asked you in what manner the recreational aircraft
are disturbing. (INTERVIEWER: LOOK AT THE ANSWER . TO
QUESTION 19!) Now how greatly are you annoyed about

recreational aircraft on the whole? Please classify your

annoyance again on the scale from "not at all" to

reoxtremely™! ' 21.1

Here a number of things are listed, about which one
may be annoyed. Please imagine you would experience
these things. In what situation would you be most
annoyed (1)?  Wwhat would cause you the least annoyance
(5)? Please form an order of importance!l

ENTER THE ORDER NUMBERS OF ANNOYANCE!

1 An araument in the family
2.2 Ppoor service in shops
2.3 Noise of aircraft
2.4 Difficulties at work
22.5 Poor guality work by craftsmen

PRESENT LIST 23 AND RED SCALE!

llore is a list of opinions on the problem of aircraft
noice. Do you agree with these attitudes or not?
Please again usce the red scale!

23.1 1 have often been angry about the noise of
aircraft. :

23.2 Sawing wood loudly disturbs me more than
aircraft noisc.
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24

25

26

27

23.3 I have often thought of complaining about
; aircraft noise. : :

23.4 1 have become so accustomed to the aircraft

: that I hardly hear them anymore.

'23.5 I don't exactly die because of aircraft noise,

but it does affect my nerves.
'23.6 Even loud aircraft have never bothered me.
' 23.7 The noise of aircraft can spoil my evenings.
'23.8 I find it rather interesting to listen to
‘ aircraft ‘ '
! 23.9 Aircraft noise is so awful that I will
gladly move away. : _
23.10 I feel that many people get more excited
about aircraft noise than necessary

Are there children in the family under the age of
ten? (Yes = 1, No = 0) :

IF THERE ARE CHILDREN

How do the children react to aircraft?

INTERVIEWER: NOTE ALL DATA, PRESENT QUESTIONS ON THE
GIVEN POINTS (Yes = 1, No = 0) ’

25.1 Disturbs homework

25.2 Are disturbed during sleeping
26.3 Are startled and fearful

25.4 Other reasonsS...

PRESENT LIST 26 AND THE REDFSCALE! :
Now again a list with opinions. Please tell me whether
you agree with these opinions or not!

26.1 Loud aircraft noise is not good for the
cardiovascular system.

26.2 One may become annoyed about aircraft noise,
but it is not damaging.

26.3 Aircraft noise reduces concentration
capabilities

26.4 Aircraft noilse causes no permanent damage
to health

PRESENT YELLOW SCALI!

Do you think that noise due to recreational aircraft
is at least in part unnecessary? To what extent do
you consider it avoidable? :

When someone wants to do something against too much
aircraft noise, who should do that in your opinion:
pilots, airport administvation, local officials,
government? (WHEREVER APPLICABLE, ENTER A 1 IN THE
LEFT HAND BOX COLUMN) .

28.1 Pilots

28.2 Adrport administration
28.3 lLocal officilals

28.4  Government
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29 PRESENT YELLOW SCALE!
What do you think about how much these offices make
an effort to reduce the disturbance to the population
due to aircraft noise? Please answer with thn aid
of the yellow scale! ASK ABOUT POINTS 1~4, ENTER
THE ANSWER CLASSIFICATIONS AT THE RIGHT (see preceding

page) .
30 PRESENT LIST 30! ‘ :
Have you cver undertaken any measure especially ‘against :
~aircraft noise? Something from this list? (Yes = 1,
No = 0; left-hand box column)
‘ 30 31
30.1 Install double windows ()yo)
30,2 Sound insulation on doors, walls {)Y()
30.3 Ventilation and fans () ()
30.4°  Ear plugs ()C)
30.5 Taking tablets (o)
30.6 Write a letter of complaint () ()
30.7 Place telephone calls to the appropriate '
office )0
30.8 Visit an office to place a complaint () ()
30.9 Discuss the subject with neighbors () ()
30.10 Visit a protest ()C)
30.11 Sign a petition, or similar action () ()
30.12 Join an antiaircraft noise group ()Y()
30.xx  Other ()
31 STILL LIST 30! .
Are you considering undertaking one of these measures
(from the list) against aircraft noise? (Yes = 1,
No = 0; the right-hand box column)
32 Have you ever been at the airfield here? (Yes = 1,
No = ) ' ()
33 Have you ever flown? (Yes = 1, No = 0) ()
34 Could you please tell me whether you-are involved
professionally with the airfield or with alrcraft?
(Yes = 1, No = () ()
35 PRESENT YELLOW SCALE! )
To what extent do you feel that the airfield here
and the possibilities offered by it represent an
enrichment for this area, ‘an advantage for the
community? What do you think of there? 35.1 ()
35.2 ()
36 STILL YELLOW SCALE!
What is your porsonal opinion on recreational flying,
how much understanding do you have for this type of
lelsure activity? L0

A4




37 PRESENT LIST 37 AND THE RED SCALE!
Here are 5 standpoints on recreational flight operations.
what opinion do you have on this?

37.1 Recreational flying is an egotistical
activity: one person flies and hundreds

have to suffeér under the noise. ()
37.2 It must be a lot of fun to fly around with :

a recreational aircraft. , ()
37.3 There is no reason to become annoyed about

recreational flight operations. ()

37.4 Sometimes the sport pilots act like
"playboys of the air". :

37.% The rcecreational pilots have just as much
right to exercise their hobby. ()

38 Do you think that recreational light operations /4
ought to be accepted and tolerated on the whole
in spite of aircraft noise? (Yes = 1, No = U) ()

39 Occasionally demands have been made to place legal
limitations on recreational flight operations in
order to counteract the noise stress of the population.
Do you support this demand? (Yes = 1, No = 0) ()

40 Do vou feel that recreational flight operations
should be banned at certain times, for example noon
or Sunday afternoon, or do you consider this
unnccessary? (Yes = 1, No = 0) ()

41 PRESENT LIST 41!
Times are listed here, included by some people in
flight ban demands. Which times do you consider
this personally desirable? (Yes = 1, No = 0)
NOTE SPECIAL TIMES SEPARATELY: L
INTERVIEWER:  WRITE DOWN AN EXCLAMATION MARK IN THE
CASE OF FSPECTALLY DESIRED TIMES!

41.1 Every day from 1:00 = . to 3:00 p.m,
41.2 Also from noon to l:60 p.m. _
41.3 At night from 7:00 p.m. to 7:00 a.m.
41.4 Also from 7:00 a.m. to 9:00 a.m.

41.5% Saturdays after 1:00 p.m,

41.6 Sundays after 1:00 p.m.

41.7  All day on Sunday

o~~~ — o~ —
— — — —

42 According to vour opinion, should fly-overs over defined
arcas, for example residential areas, be forbidden, or
doesn't that appear necesgsary? (Yes = 1, No = 0) ()

45




43 PRESENT LIST 43! _
When area limitations or limitations of flight
operations in time are considered, who should that
apply to? Please state what type of aircraft
should be excluded according to your opinion from
this list, i.e. should not be limited.
GO THROUGH THE LIST INDIVIDUALLY, ENTER A 1 BY TYPES
OF FLIGHTS TO BE EXCEPTED!

;. 43.1 Private recreational flights : ()
¢ ,43.2 Training flights of flight schools )y
[ 43.3 Towing starts for gliders ()
43.4  Flights during recreational flight Lemonstrations ()
43.5 Tours and 81qht—seexng fllghtq (undertaken
by flight companies) ()
43.6 Test flights made by av1at10n or aircraft
companies ()
43.7 Advertising flights ()
43.8 Military flights ()

44 PRESENT LIST 44!
There are four types of aircraft in the next list,
which you have certainly hcard about at sometime,
What type of aircraft do you find most unpleasant in
the development of noise? And at what position would
you arrange automobile noises in a comparison of
unpleasantness?
ASK ABOUT THE TOTAL SERIES AND ENTER THE POSITION
NUMBERS (OF GENERAL UNPLEASANTNESS) !

44,1 large passenger machines
44.2 sport aircraft

44.3 pursuit jets

44.4 helicopterg

44.5 automobiles

_—~ o~~~
. .
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45 Would you take a positive or negative stand about
opening the airfield here to larger aircraft? , ()

In finishing the intcrview I would like to ask a few questions
on statistical data:

46 Could vcu please tell me your age? (YEARS) (Yo
47 ENTER SEX: MALE = 0, FEMALE = 1 ()
48 How many pecople belong to the hou sehold in which

you live? (CHARACTERISTIC: COMMON KITCHEN) ()

49 PRESENT IL.I1¢ T 491
I hope you can understand that we also have to
ask about income in order to consure the statistical
comparison of this study with other surveys. We are
interested in the net income, i.e. after taxes and
legal insurance, for all members of the houschold

46




together per month. It is sufficient if you

simply mention. the appropriate number from the

list, but remember for all wage-earnets together

(49.1) . 49,1 ()

Which number applies to your earnings? (49.2) . 49.2 ()

50 How long did you go to the elementary school?
Have . you also attended other schonls? How many
years? . ,

ENTER THE YEARS FOR ALL SCHOOL TYPES ATTENDED!

50.1 Grammar. school {)
50.2 Middle school ()
50.3 High school ()
50.4 Occupational schools ()
50.5  Technical high schools ()
50.6 Technical university ()
50.7 University ()
50.8 i ()
50,9 tiieieecnannan ()
51 Had you heard about this survey before? (Yes = 1,
No = () ()
00 Now we have finished. Thank you very much for helping us
in our study. Please don't talk aboui this interview vet,
since maybe neighbors or acquaintances belong to the survey
persons and of course shouldd not be influenced.
ATTENTION INTERVIEWER: PLEASE FILL OUT 51 TO 55 AND SIGN THE
INTERVIEW!
52 ENTER DURATION OF THE INTERVIEW (IN MINUTES)! : ()}
53 7O WHAT ENTENT WAS THE INTERVIEW DISTURBED-BY
AUTOMOBILE NOISE (AL) AND AIRCRAFT NOISE (FL)? AL ( X
(YELLOW SCALE) _ FL ()
54 HOW GREAT WAS TH® READINESS OF THE SUBJECT FFOR
THE INTERVIEW? (YELLOW SCALE) ()
55 HOW EASY WAS IT POR THE SUBJECT TO UNDERSTAND THE
INTERVIEW? (YELLOW SCALE) ()
56 WOULD THE SUBJECT BE READY FOR A FURTHER INTERVIEW?
(YELLOW SCALE) ‘ , ()

I ENSURE THAT 1 HAVE CARRIED OUT>THE INTERVIEW CORRESPONDINGYTO
THE INSTRUCTIONS AND WITHOUT FALSIFTICATION:

SIGNATURE
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Presentation of the Answer Scales Belonging to the Questionnaire Zﬁ

o - : - H . . 4 ; ++ ;
; anicht ; bwenig ﬁﬁttehﬁ%sigfdzimﬂich f esehr ;
: 1 i 2 i3 : 4 : s :
Yellow Scale
Rey:
a. not » d. rather
b. hardly e. very
¢. moderately
5'-'— -------------------- " S en G e LAY Y PR - - ¥
: - : - : . : + : ++ :
: gStime Dy ostieat  TC stimat ] dstirat ¢ e stimwt
: nicht . Wwenig ;mmtte]mussigj riemlich ¢ sehr :
f ) : 2 : 3 : 4 : 5. :
et TP TSI SO SO 4
Red Scale
Key: :
a. does not apply ' d. applies rather well
b. hardly applies ¢. applies very much SR
c. applies moderately ’ .
© a tberhaupt nicht 0
1 1
1 L2
F1 3
1988 4
1111 5
1111 ‘ 6
THILITY 7
IT111111 8
TTI1110] 9
IITEIL bauferordentlich 30
s e e e 5 s eme e e aromsmememesr e e
Keyv: a. not at all b. extremely
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A frihmorgens (6 - 8)
bspitmorgens (8 - 10)
cvormittags (10 - 12)
; gmittags (12 - 15)
'f € pachmittans (15. 17)
i £ frithcbends (17 - 20)
gspitabedds (20 - 22)

s

hnachts {22 - 6)

Key:
a. early morning e. afternoon
b. late morning . f. ecarly evening
¢. morning - g. late evening
d. noontime h. nighttime

FuBerordentlica gut 45,

Beor gut +4

¢ qut +3

gziemlich gut +2

emchr gut als schlecht +1

faittelnidig 0

S mehr schiecht als cul -1

hozicwiich schlecht -2

i schledht -3

svenr schlecit -4

1d , Cyoe ok .

X sudererdentlich schlecht =9

a2 2 -

PP Qe

Key:

a. extremely well

b, very well

c. well

d. rather well

¢. more well than not
f. moderately

more bad than well
rather bad

‘bad

very bad

. extremely bad

Rl e T
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abzuglich Steuern und gesetzlichen
Versicierungen

500 - 750
240 - %090
unter 250

1 & €00 und mehr

2 3000~ 4000

3 2500 - 3090

4 2000 - 2 500 . .
. § 1500 -20%0

6 1000~ 1500

7 750 - 1 000

8

9

0 .

Bitle nouner STp cisfuch da pitenf-

fende Zifter! o i

Key:
a. net income after subtracting taxes and legal insurance
b. please simply mention the appropriate number!




. GATHERING THE DATA: \ 42

5.1t Interviewers:

‘The survey was conducted with an interviewer team of
our own in order to take direct control of the Survey and
instruct the interviewers ourselves. Students of psychology
and sociology in the universities at Fraunschweig (for
Brauncchweig and St. Augustin) and liannheim (for Egelstach/
Erzhausen and karlsruhe/Forchheim) in higher semesters were
employed, in all, 12 students.

The instruction of the interviewers was carried out
in 3 steps: : .

-~ TIntroduction into the otjects and discussion of the
‘guestionnaire (and the correlated answer scales);

-- Conducting a test interview (in Eraunschweig outside
of the sample area, or in kannheim, compare figure ?);

-- Discussion of the experience from the test interview
(including the difficulties and faults occuring during
the interview).

Payment was partially made on the basis of completed
work (with respect to the interviews), partially on an hourly
basis (with respect to the discussions etc.), althoush
unsuccessful visits were also paid in order to achieve the
most complete processing of addresses possible.

The selected interviewers were accquainted with the
special situation in the survey clusters by a tour through
the location tefore teginning the survey.

5,2: - Contacting the Surveyed Persons:

The derree to which a sample is representative, of course,
is reduced when the nambel’ of persong drawn and not surveyed
increcses. Therefore, an important otjrzt was to maintain
the rejection and other drop-out rates at the lowest possitle
level.

In order to achieve the greatest acceptance possitle,
for the survey, all selected persons reccived a personal
letter tefore the interview, with Dr. ii. Irle, professor
for social-psvchology at the University in liannheim, provicing
his personal and very helpful support (this letter is presented
in figure 12).



Pipure 123+ The Letter to ithe Persons for the Survey:
UNIVERSITY COF MANNHEINM

Faculty for Social-Scilences,
-~ Soclal Vsychologry -~

Dr. Kartin Irle,
Dr. Bernd Rohrmann,

‘(Address)
(Dear R

We request that you help us ‘in a study concerned with
the environmental conditions in residential arcas. Such work
is necessary due to the variety of problems in Cerman cities
in order to gain assistance for planning decisions. '

Conversations and interviews with residents of various
cities also btelons to the clarification of the social-scientific
questions in such a survey. e would like to make an un-
prejudiced picture of the living conditions given here;
therefore, your participation and aid is importiant to us.

Since we can survey only a portion of the population
here, as in other locations, we have selected a representative
crogsg-section from a scientific standpoint.,

You are also in this selection. we therefore request
that you tell us your opinion of questions concerning the
living conditions in your city, representative for other
citizens. We are not concerned in this case about the answers
presented by experts, but rather about your own personal view.

The interviewer who will visit you in the next few days
and can identify himself as one of our associates is required
to-te discretle and t1i11 outl the vurveys anonymously.

e will only see the answers of the persons curveyed, but
not learn their nanmes.

This study serves exclusively for scientitic research
and is not one of the usual surveys tor commercial purpogses;
it will Pe evaluated strictly on etatistics.

e will be pleaged if you answer a nunter of questions
tor our ascoclate., Ir this is not inmmediately poesivle,
you may certainly make @ later date for the interview.

Flease remenmber that each rejection of an interview
reduces the accuracy of our resulits, tecause the representative
sample is reduced; thervefore, we hope vou will be willing
to participate,

I would like to thank you already for your readineceg
to participate.

Sincerely,

Sirnature



" IFipgure 13: The Supplement to the Contact Letter for Fersons
Rejecting the Interview

WHY AE ARL REQUESTING CCOFERATION FOR OUR SURVEY:

We are presently studying "environmental conditions
in residential areas" and are conducting discussions and
interviews with residents in various locations for this pur-
pose. Cnly in this manner, can we learn about the views
of the citizens and construct an unprejudiced picture of the
dwelling situation in certain areas.

Cf course, it is not possible for us to survey all
esidents; however, we cannot merely limit ourselves to
contacting only certain groups (for example, only housewives
or retired persons, because they are often at home and

perhaps have wmore tlne for us). Instead, the selection for
the surveys must be. carried out in such a manner that it is
representative. Our interview sample, to which you belong,

is also conqtructod in such a manner that it prodvces a
characteristic cross-section of the population. Especially
for this reason, it would be unfortunate, it we could not
survey Yyou.

(Fach rejection of an interview reduces the accuracy
of our results, because we are tied to our first selection).

Aniother word on anonymity: Since our survey exclusively
serves scientific research (and not, for example, commercial
purposes), the names of surveyed persons play no role in the

"ﬂludtnon (they are also not noted on our answer sheets) .
Cur only purpose is to pain information on the personal
opinions of the citizens.

Therefore, we ask you again to give our interviewer time
for a discussion (we will Ye glad to make a date suitable
to you).

The arrunents ecnployed (scientific project anonynmity,
representative sample, free selection of date etc.) becone
clear in the letter; they were also umplovvd in contacting
the person to te surveyed by the interviewer (compare page 1
of the questionnaire in 4, 4). rurthermore, all interviewers
obtained an ildentirication card.

The actunl study foal hasgs been somewhat masked by the
formulation "living conditions in zouldvnilxl areas"; this
should help avold possible prejudice and make 1t possitle to
observe to whiat extent the persons surveyed mentioned the
subject of alrcraft noisce spontaneocusly (for example, in the
questions 3, t, 9, 10, 12).

A1)l addresses were vigited untll either an interview
was attained or the nepative result (moved away, away on a
trip, rejected ete.) was definite.

[
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In the case of rejections, an attempt was made to deal
with the objections and still achieve an interview.

For this purpose, a further letter, composed individually,
according to the data of the in*erviewer, was sent together
with a separate explanation of the project (see figure 13)
and a new interviewer was enployed.

In this manner, approximately half of the original
rejections were overcome the second time.
' The party comnissioning the study is never mentioned
to the person being surveyed (if necessary, the interviewers
refer to the study manager).

5,31 Time schedualefor the Interviews:

The first three weeks in April were available as the time
period for the survey.

The interviewers were deployed in such a manner that the
Braunschweiger interviewers were first employed in the clusters
there (bepin on April 1), then in St. Augustin (begin on
April 4) and then distributed in both cities:; the lL.annheimer
interviewers befan in Keelsbach/frzhausen (April 2), then
changed to Karlsruhe/Forchheim (April 5) and were then also
employved alternately.

I'rocessing of the rejection addresses began after com-
pletion of the first week, The interviewers rececived 2
street map of the cluster and the address sheet for a partial ZE
area; they reported the processing of addresses repularly
1o the central survey management, especially ¢iving precise .
information on the drop-out reasons and possible infcrmation
for a second interviewer,

The interviewers worked according to the instruction
mainly with previously arranged dates; the tinmes were between
£:00 aom, and 11:00 p.m., with more than half of the inter-
viewg conducted between 3:00 p.i. and 8:00 p.m. the average
duration was about 38 minutes.

1t was possible to complete most addresses in the firet
10 days, but processing the rejections was only conmpleted
after 3 weeks in order to nmuintain the smallest pogsible
rejection rate and survey sonce persons, who were tirst away
on trips.
.

vWha Statistics on persons surveyed:

-

A total of 398 interviews resulted from the %04 addresses
handed out.

The different reasong for nistaken addrecces and inter-
view drop-outs are listed in table 10: the complele interview
statistic ig conmpiled in tadvle 11 for 9 clusters and the
total gample.



Aith 7¢ mistaken addresses {calculated in table 7:
10¢%; the official files were more up-to-date than assumed)
470 persons remained for the survey, of whom 855 were surveyed.
This is clearly more than the calculated value of 75% and
is therefore a confirmation for the relatively great amount
of work put into the survey.

(for comparison: in the two studies in London (lickennell,
19€3: 111 Research Ltd 1971) 79 were interviewed in each
case, in the Kunich OFG study (bchﬂmor and Schtmer-kohrs,
1974) 775 were ‘interviewed).

The moet important drop-out reasons were: "away on a
trip" (partly because of the Easter vacation) and rejections.

The rejections were chiefly based on lack of interest
or time, on the whole, however, they appcared largely lrrational
and could not often be removed by the greatest amount of work
with specific arguements related to the individual. 1In
Bienrode (FSB) and Erzhausen (ZGE), the rejection rate was
somewhat higher. 1In both cases the population consisted
mainly in villapers who had lived there for a lons time and
were nistrustful (compare duration of residence and level of
income in tatle 1€).

Even when the interview drop-outs and the mistaken .
addresses are added together a success rate result of almost
h/s. »

Table 12 shows in supplement that the comparison of drawn
and surveyed sanple does not produce deviations in any case
of more than 2% according to age and sex (the slight under-
representation of the younger people may be based on the fact
that they are more often away from home and are therefore more .
difficult for the interviewers to reach).

Cn the whole, the final sample can also be considered
sufficlently representative.

.51 Supplementary Studies:

A number of discussions and conversations was to provide
supplementary information on the problem of noise from sport
alrcraft., The following persons were interviewed:

--  The mayor of &pelsbtach, Dr. ¢G. Simon (also on the koard
of the alrport company and nemter of the aircraft noise
commission for brelsbach);

-- U, ¥ppendnhl, onﬁinoor as epeaker for the Eeelsbacher
citizen initiative ~w1101 aircraft noise;

-- I, Mluch (engincer in Hyelsbﬂch) from the planning

department of the airport company in Frankfurt (conecerned
with “relshacher planning);

s
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-- Nr. K. Clscheffsky, speaker for the action against
the airfield in barlqruho Heidenstlcker (working together
with H.H. Wuestenhagen, Federal Chairman of the Association
of Citizen laitiatives for Environmental Frotection);

-- H.-0. Finke, enpincor. from the Physical-Technical
Federal Institute in Braunschweie;

~-  NMr. H. Thienemann, manager of the Nordflug Company and
flight directed in Hartenholm.

All of the persons mentioned reside in the survey area
or directly in the vicinity.

Since the interviewers also reccived numerous additional
pleces of information beyond the defined survey, an extensive
questionnaire on their experience was given to them to bte
answered after the conclusion of the survey.

Both sources of information proved to be helpful for
interpreting and evaluating the data.

L. 61 Nolise leasurements:

After the interviews, noise measurements were carried
out ‘at the selected measurement points (compare 3.5).
N total of 377 fly-overs were neasured in the course of
aprox. 10 measurenent times, (chiefly on weekends). These
were recorded on tape (to he refistered at a later time in
the latoratory) and the type (type of machine, possibly
plider towing flight, etc.) and direction were also noted.
The results are found in section 7.2.

Table 10: List of Reasons for Interview Drop-Outs . Ziﬁ

“Zrroneous Addresses (/)

5 deeeasced
o moved away '
Y foreigner (no knowledge of ¢erman language) R

F  incorrect address

Interview Drop-Outs (-):
W  refusal
R oaway on a trip
never found at home (in spite of repeated attempts)
il  another member of the houschold was already interviewed
¥ time allotted Tor the study had ended.
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Table 11: Interview Statistics for Clusters and
' Entire sample .

s s/ 8 ' s- 5, |8 =
O s 2 v ¥ I wrRNvU@HE I
. - . OO L)l
B5B 5 02 0 0 2 9 ' 3 12 1 0 15 39 1,95 .70
o €0 1 6 0 07 5 3 2 1 0 0 0 10 47 1.88 .49
B8 {11% 4 8 0 O 9 408 8 5 2 2 1 0 25 86 .92 .83
BYYH 5% 0 3 0 0 5 5 4 % 0 1 0 2. 7 431,94 .86
LA Y 0 3 0 O - 3 52 2 4 0 0 0 O 6 4G .05 .88
BNN 82 0 5 0 ¢ 5 5 4 5 1 0 0 3 10 421,917 .8
SBN [165 011 0 O 11 154 &#12 1 1 0 5 .23 131 .93 L85
EGB 5% 0 6 0 0 6 52 1 1 4 4 0 2 9 - 43 [,84 1,03
LCE 55 0 2 0 30052 3 2.2 % 0 1 1 MM {,95 L7
SEg.11% 0 & 0 4 9 104 a4 3 6 4 0 3 20 6402 .81
Xau % 1 414 0 0 2 5% 4 0 4 0 0 1 6 47 1.88 .87
KaF! 83 0 214 0 3 5 2.2 00 01 5 509 9N
SKAl41% 4 3 1 0 5 108 ¢ 2 1 0 0 2 41 97 1.9 .90
>T,’i‘0']‘: o4 2 30 1 4 B a0 222210 7 110 79 298 1,97 .85
a. .
e peseichinet die aungegebenen, 8y die prinzipiell befragbaren,
‘ HY dde Aintsdehlieh buelraglen Aaressor, zu den Clustern vgi, Tabs O,

Key:a.5, designates the addresses which were handed out,

[ 953

+—

the persons who can be interviewed in principle,
S, the actually employed addresses. On the clusbers,
compare table 6,




Table 123

Comparison of the planned and the actual sample .

2 b ) c
Geplant/ Jahrginge Summe
erzielt 05-13% 14-2% 24-33 24~43 44-53  54-517
d | absolut: :
of Minnor:  22/19  38/32  66/58 60/49 46/27 23/13 255/198
£ | Prouen: 27/18. 38/52  41/4% 69/58 A/ 21/14  2471/200
ol Samme 49741 16/64 113/401 129/107 03/62 44/27 S04/398
g | relntive ' ' :
¢l Minner i/ 5 8/ 8 13/15 12/12 9/ T 9.5 51/49 '
£, Prauen 6/ 4 8/ 6 10/10 13/15 9/ 9 4/ 4 49/ 91
o} sumne &/ 9 16/16  23/25 25/21 18/16 g/ 1 100/100
h | "Geplant® benieht sich auf H04 zur Befragung susgcesebene
Adressens “erzielt" betlrifft dle durchgefithrten 598 Inter-
views (vgl. Tov. 11). _ : .

Key:

planned/attained
age

total

absolute

men

women

relative
"planned" refers
for interviews;"attained"
views which were conducted (compare

to the 504 addresses handed out
concerns tne %98 inter-
Pable 11),




6:  PRCCESSING THE STATISTICS: /57

6.1:  Punching the Datas

All questionnaires were checked for completeness and
logical correctness (for example in branching questions
or in the case of position nunmters); furthermore, systems of
catefories for some open questions had to te developed
(18.3, 25.4, 35.2). :

There were gaps in the data in some cases (question was
forgotten by the interviewer or refused by the person being
surveyed); sometimes the averare value of the individual
cluster was inserted here as estimated value in order to
have a co:plete data set for certain statistical analyses.

After punching and checking the punch-cards, it was
possible to evaluate the data gathered statistically.

€.2: lethods of Statistical Evaluation:

The data was evaluated by computer prograns (comparé
table 13) at the computer center in Hamburg.

The concept for evaluation was directed to multivariables
and correlation statistics, i.e.. the statistical analyses
were to reflect the totdl relationship of all variables
examined to the preatest possible extent. This approach
resulted from the interpretotion of reactions te aircraft
noice (and the co-determination by moderators) as a complex
interdependent structure (as fipures 2 or 14 denonstrate).

The most important statistical procedures emnployed are 53
explained here briefly for those not accquainted with the
subject: :

llultiple Correlation: Relationship between ceveral
"predictor"” variatles, on the cne hand, and a "criterium"
variable (quantity to be determined), on the other hand;
the predictors are connected in a linear combination in such
a fashion that the closest possitle connection with the )
criterium results (maximum =1.); the teta weights express S
the contribution to prediction. '

Factor Analysis: Computer procedure, defining a reduced
system of statictically independent ("orthoronal"™) character-
istice, the “"factors" (dirensions" or "axes" of an hypothetical
variatle closed space) from a numter of covarying (and therefor
partially redundant) variatles; the correlation to each of the
factors (the "load") can re determined for each of the vari-
ables; the systenm of axes can e sublected to a rotation v
in order to ottain the clearest possible loads on the variables.

Discrimination Analyeis: Thie denls with a nultivariant
procedure, noted, in which the individual variables examined
are calculated with such weiphts in a combined auantity
("discrimination function") that the difference tetween
the compared groups tecomes a statistical maxinunmg  the
weichts are piven as loads or teta welehte,
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These procedures are based on correlations, i.e. measured
numbers (r) for the relationship between two value series,
X and Y with positive values (up to +1) indicating a relation-
ship in the same direction (Y increases when X increases)
negative values (up tc -1) indicating a relationship in
opposite directions, (Y decreases when X increases); values
around 0 signify no relationship. Correlations are significant
(statistically reliable) with N=298 atove r=0.10) (protability
of coincidence "alpha" < &%) or 0,12 (alpha < 1%). :

The main purpose of the evaluation was to determine
statistical characteristics for the extent of disturtance and
annoyance due to the noise of sport aircraft; mereover,
the relationships between the study variables were to be
analyzed (factor analysis), the effect of the moderators
on the aircraft noise reactions made visible (multiple re-
gression) and the differences between certain groups of
affected persons demonstrated (discrimination analysis).

€.3:  Formation of Characteristics:

Individual data, constructed as an interconnected
block (for example, the statements for an attitude scale,
compare 4.2) or highly correlated to one another, are usually
collected topether to a total measure (summation or averaging
of the answer values poled in the same directien). A total
of 14 such quantities has been defined (compare table 14).

The formation of characteristic values was preceeded
by factor analyses of the question blocks; sufficiently
correlated, unifactorial questions of homogeneous content
were grouped tofether. ‘

€.4:  Description of the lata Set:

All 81 questionnaire variables have been compiled in
table 15 (two pages), corresponding in content to tatle 9.
(tor the actual wording of the question, please refer to the
original questionnaire presented in 4.4),

In this case, simultaneously "abtbtreviatioms" of 3
letters have been introduced for the variables. frequently
employed in the result tables of the next chapier (reference

ig made 1o table 15 whereever necessary) .

In addition to the answer scales, the averare values
(N=398) and the standard deviations (in-so-far as they have
been calculated) or, in the case of yes/no questions, the
resulting percentual values have also teen supplied.

The intercorrelation matrix for 48 variables is also given
in table 1¢. “hese are the Yearson-rv Fravails product-
moment correlation coefficients (r) or, in-so-far as 0/1
data are calculated, point lticerial correlatione (Pp%i)

or point-for-field correlations (phi). These two tabtles
provide a first survey on the results. :

60




Table 13: ©List of the Computer Programs Employed

(1) Counter program (counting by columns) of the Computer
Center in Hamburg.

(2) 8P3S Program System (Statistical Package for the Social
oClenceQ3 treatment of data, "t“tlotlcal characterlotlcu,
qmltlple regression; literature: Nie, 1970; Brumn & Lapp,

973,

(3) Portran Program System according to D.J. " Veldman in the
adaptation of R. Suski, Psychological Institute of the
Free University in Berlin: correlation, factor analysis,
discriminance analysis; literature: Veldman, 1967,

Pable 14: List of Comprehensive Variable Characteristics

U
al‘l"“' Rliroel _ttems e Erﬁ‘ 9?1}2',.21-‘.&{‘.‘32 ,,,,,,,,,,
19 FIK 5,0, )G 7,8 03 2HG 5,5,6 7

10 M o azad,1s 5 GBL B350

19 ¥y 1,2 26 GBY 1,&,)'4

19 RS 16,47 14 1EG ﬂ,c.éﬁn),s

25 ol 1, :'),’*, ».0,7, '\O 26 GBV 1,2, 5,

5 BSE . M35

30 MR 42,2002 A8 gy EDHTH

20 Sk 6, } tv\b 11, 1" 49

Cygl. Tnb. 1H. - "1t cual verweist auf aie ciunbesogened dntor
punkte dex ¥Frage.

b

Key: a. question
b, abbreviation
c. compare Table 15, - "Items" refers to the subpoints
inciuded in the question,
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Table 15: List and description of all questionnaire variables

. Tab. 15: LIETE U ESCHREIEUNG ALLER PRAGEBOGEIVARIABLEN.

4 - c, - : € . .
Nr., Kivzel, name der Frace  Unieriunkte Stule p4 s
flieahtlorx:,V¢ri:1'blen 1:
Geostoriheit durch Sporiflugbetrieb:
‘30 SHIF Svonian-tennung clirm 0/1  A5%

Svontun~yonnuny Flugiirn zu rr. 11 7055

- aa
QO N
[ 8e 4

PR OPlusilrn Tolpen fur Formunizution 05,0 1.58 .
19 - FFR Fluglnro-rolgen fu:‘ Z-xc,';c::cr.;.,wn 0-9.0 1.92

9

1liscn 17

P Prupldrm-rFolgen

e ]

.
G o i
A

1
1.0-5.0
1.0-%.0
¥ 1.0-5.0 1.87
. 19 FF 1.0-5.0
5

fot = = o =N -
NN O0CONN -

3 Fluglt,rn*-}‘ol(cr.. d‘..’:c sen L0-5.0 1.16
19 Ersehvecken wegen Fluguengen e 1.60
20 FI-Siérun;;e Tagsesnelien - :
| 18 Z5F sunahnme uwrun{‘ Pluplirm 0/1 597’3
' KAP Firzlicher Xrger Fluglirm: c/ 4255
25% Leg.Reaktion ve Kindern aufi FL 0/ 165
—~ .
hlicnktionsvuriablen II:
Bewertung des Sportfluglirsproblens:
51 SPA Sportflupdire-Arger (glodal) 1 0-10 3,78 3%.78
23 $PL sidrbarkeit Fluglira 10/1 S 1.0-%.0 3,10 1,19
2% S¥E Plupseushirven int 01("‘-‘n‘ 1.5 1.07 1.1
38 ASH Akzepticrung Suorte Flicgered 1 o/1 83y /
3 BSE Rowertiung imu]“.ll]("‘e]kl (neg.) S/4 .0-5.0 2.774  1.02
A1 BS2 Gpaldooy l‘homm 1 1D 4,14 1.70.
26 VSR Verstindnis Sport-Flieg crel 1 1-% .58 1.13
44 Rangreihe Pl RARL x‘.c\' 5 (R) / /
44 RVS Hnmj:'.}‘lnf'li reortongBang Sportfl, 1 3-h 3.6 -
16 Rongreitie Lirnarten 6 (n) / /
16 RLF Rengreihe Lilrmarienghnng Fluglidrm 1 1-0 1.6 -
22 Ronrreihe Srporniece 5 (R) / /
22 RAY kanoreihe “)“01":1::.0;}\‘:1" Fluplim 0 1-5 5.3 - ’
35 PVG Plugplats Vorteil der Gegend 1 1-9 2,18 1,50
= %5 Grande rir Plugplots 1 - - -

J Reaktionsvariablen IIT:
yafnahren zur Fluglirmzinderung

}%0 ]nn\ r}u'n ..’Cll 10 nn.ﬂ\,‘l(“. ['C"'i"!l 1‘4.
30 SNF vomiale Nosnuhnen foge

>
(&
-
o
1
—
.
o
—_
"o
RN
3

v

P e ed Y b <3 Pr ok e s e (RO
=]
N
-
-3

2 I)r'v:()l'vno eonnjinle Mol ¢/

21 Brwogene physik, U 0/ -

30 PrP Petition lur Flugmatn 0/1 Pt

(OSH Yein Droulen-S:toen 0/1 -

QOX Umsussintent bon weasen Flosliirg ¢/ 25 .
39 GRS Goesetsl, Puochrini.gpoviiisesercel 3%

28 Frwovicte Fl-Versm wemtliehneiten
42 PR '~‘m':iw~'mi, nuch ‘r‘un'v oulenbos »‘n‘ Nk,

AO  ZHE Zuiti.ni

L

«

)
SN
~=3t

) ..\' ’l"’ "

3\
RN
DGO N NN N

'

41 Gewiinachte ¥l o/ -
41 FNF Yovderong auw! 0/ 575
41 PR Fordery :“i; oy Q/1 28
4% vieht mnobouceh oo/ -
AT pGE sulanpung Guaeoror 0/ 4

.
¥

(5ee page 64 for

key) L
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© Table 15 -~ continued ) ,

- Yorts. Tobh,
a b c q e

*|r., Kivsel, Wame der Prage  Unterpunite Skala X

Modexratorvariabilen I
Lebensbedingungen und personliche baten:

0/1 Cs1% /
168-71¢ 41.58°13.,03
112 3,48 1,30
(i)  ~1%20 =
( ):n:) N?’{OO -
(D) e 10
124 10.44
0/ 55;%

m

A’ GDB f‘o"c‘.wcl t des Befragten (= 1)
46’ ALB e ‘ter aes 7)“f1"1"tcn

48 - PIN Personen iw Boeushalt
49 EDD Pinxomnen des Delrasten
49 EL }‘Ij:;)o‘ anen des Haushalis
49 MEE Litlleres L shaltscink, (BUL/PTH)
50 S Schulbilauns des ,L,J.I"-{.u‘.'n

02 EVE Eigentinew ..H.!;m;;:/}’.:m:;

07 BEG Begila cxgener Gariun

07 BTB Besits Terasase oder Bilkon

06%  Hiufigkeit JrovBen-Sitvzen (Tage)
. 0% Wy WUshrscheinlichkeit Veg~diehen.

’ 01 VDO Vehine-Dauer QOrd 016 12.%5401%.45
01  WDH Vebn-IDouer Haug 0~70 9.%6 9,00
0% gua Zuiricdennait wobn-Gopend 8/4 1,0-5.0 3.7% 0.86
04 DGZ Derzecitiger Gesundhed to-fustand 715 '5 61 1,12
1% GBL Geuu ke Lliche Beschwordenliste 6/6 1.0-5.0 2.1 0.91

15 2.04

n Modcratorvariablen 1I:
Liirm-besogene Leinungen und LDinstellungen:

ehiunnen weg, FL A4 1,0-5.0 3.5% 0.98
(; cnoerel l) &/S’i 1.0*’"_500 ;"",)"i 0.‘"’,{
rnfind l 0-10 4,82 2.5% .
0-10 4,00 2.0
(R) / /
1-6 2.6 -
1=5 2.0 1
170-') L8, /‘. 2 ?. Tt
o/ b‘),« i
0/1 390 /
0/ e/

20 GpRF Gu:.u'. theitl. e
14 IXG L wrenplfinalic
1% SEL fe L.).. LB ;
! ShG i‘-u lbost-Einsch .J..,.G( d nbatvh o Lirm
1 Hongsreihe Lebensbhedin ungen

1 RLL Runcreibe Lebobed,; Bang Livi

Hk;"
_4c"

1

|

1

o BPL reichariedrd Fluglies

G bV Giavie an Moeribon Versnuwertl. 4/
50

)

%

PRP Tereiniiche ¥ewninis Mugplats
PER Peroinliche :-,:‘,‘“x)‘l'u' oo Flicgen
BRF Deruflicher henug *Plugplaio

_a_a_:].?-_a_ao'...x..a

PR

P Kontro]lvariab) cn
Initen sur ]Hvr\')o w-S1tuntions

a
54 BBL Percitochnft des Wefeasten o.0nt.

1 1+5 4.05 0.98
")‘} Tnierviewverstindnls e Pefrogten 10 19 3.8% 1,09
56 BYB Bereitschatt su wel t(*'ux' Fofrapang 1 1-% 2.02 1.1
“3 ITnlepviewstioruns (1*11(‘1 Flugldre 1 1-5 1,64 1.01
H1 Vorinsormiort von Umirage 1 o/ “wes o/
5 Intervicewdovoer 1 {Jin)  Be.3 10.%06
T dor Delraoung 1 104 o~ -
e Pareszert der Hetragung 1 B-23 - -
CRE Bame des Interviewers 1 - - -
e suniieh st verwelgert T o e o/
Cluster des Ietfraglen kS - -
i usbern verwelooen al den Fracetaen, der o in wi
corserenrn tot. - Die unlerser Loenene Anoohl oven WG
Cropinenr suosomenttoreenden penneert (vels G.h) - Vit
eivert (1) vl ttaneara avseichun s {(6) sind Jdr 1Chie-
srobe (1 :\lé*) beatismt.e 3 n.(}L it |

Ceye,

(5ee pazes 64 and 65 for key) U I(‘V\AL PAGE 18 »
. (' At le .

AR Sram iy
" ridos



Key to Table 15:

a, lo,
b. abbreviation
¢. name of the guestion
d. subpoints
e, scale
f. Reaction Variables I: disturbance due to sport aircraft
g, 10 350 spontancous mentioning of aircraft noise
12 spontancous mentioning of aircraft noise (question 11)
19 PFFK consequences of aircraft noise for communication
19 F¥R  ccnsequences of aircraft noise for recreation )
19 ¥FP vhysical, consequences of aircraft noise
19 - 1P#*S corsequences of aircraft noise: vain
19 frizht due to aircraft
20 aireraft noise disturbance: time of day
18 U3F increase in disturbance due to aircraft noise
10 KAF recent annovance due to aircraft noise
25 negative reaction of cq1lu“en to aircraft noise
h. fcactlon Jariables IT: evaluation of the noise problem

» due to sport aircraft :
i. 21 5PA (slobal) annoyance dae to noise of snort aircraft
23 SFL disturbance due to aircraft noise
2%  PS  listening to aircra ft i“ interesting
38 ASF  acceptance of recreation flying
37 BSE® evaluation of recrcational flylng (neg.)
37 B32 enjoyment o7 flying
36 /5 understanding of recreational flyingz
44 importance of tvpes of aircraflt noise
44 RPFS = importance of trpes of aircraft noise:
importance of sport aircraft

16 impertance of noise types

16 RLF importance of noise tvpes; placement of aireraft
noise

22 importance of annoyance

22 HAY importance of annoyance; placement of aircraft
noise :

55 FVG air field as advantaze for the area

55 reasons for the air field

J. Reaction Variables.III: measures for reducing aircraft noise
lt, 30 P physical measures against aireraft noise e
30 51 social measures against aireraflt noise

31 . oOCldl meas ures considered agzainst airvcraft noise
31 physical measures considered azainst aircraft noise
30 . PPF Csiguninzg a petltlon for +the air field

09 not sittin- outside btecause of aircrafi noise

06 movin:g away intended because of aircraft noise

3¢ G35 legal liwmitations to sonort flying

28 expected aireralt noise reonoq sibilyities

42 ¥R demnnd for limitations flizht routes

40 LBr limitations in time for Lll nt traffic

A1 desired times lJor flight banns

41 @ demand for bann in early afternoon

41 demnnd for week-end f£LI-nt bann
45 tvpe of flishts not to be limited
45 L “permit for larzer aireraft tvoes

64
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Key to Table 15 continued:

1.
m

1,

q.

T

Moderator Variables I: 1living conditions and personal data

47 GDB sex of person interviewed

46 ADB age of person interviewed

48 PIH persons in the household

49 DB income of person interviewed

49 EDH income of the household '

49 FUB average houschold income (BDH/PIH)

50 SBB education of the person interviewed

02 ZWH owner of the apartment/house

07 138G own a garden

07 BIB own terrace or balcony

08 freguency of sitting outside (in days

05 WWZ probability of movins away

01 . WDO duration of livins~ in the communltv

01 WpIl duration of living in the house

03 WG satisfaction with the neighborhood

04 D3Z present condition of health

15 GBL 1list of complaints about health

Mhoderator Variables IIl: atititudes and opinkons related to
’ noise '

26 GB¥ fear for health due to noise

14 1LiG (zeneral) noise sensitivity

13 851 individual estimation of noise sensitivity

17 886G individual estimation of adaptability to noise

11 importance of living conditions

11 RLL importance of livinz conditions: placement of noise
27 ML avoidability of aircraft noise

29 GBV Belicef in the efforts of resvonsible persons
32 TEF personal knowledze of the air field

5% PEF  vpersonal exverience with flying

34 33F work related to the air field

Control Variables: data on the interview situation

54 L3I readiness of the person to be interviewed

55 understanding for interview on part of person
interviewed

56 BWB readiness for further survey

53 disruption to interview duc to aircralt noise

51 previous information about the survey

52 duration of interview

- : day of intervicw

- time of day of interview

- name of interviewer

- first refused

~-= cluster of the verson interviewed

The numbers refer to the questionnaire presented in Section 4
The underlined number o?f subvoints was processed in a compre-
hensive characteristic (cowpare $.35). average value (%) and
standard deviation (s) are Jor the entire sarole (I = 393).
*: questicn was not directed at all vpersons.
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Table 16: Matrix of the Intercorrelations of 48 Questionnaire Variab.

Trab. 163 MATRIX DER INTERKORRELATIONEXN V R 48 PRAGEBOGENVARIABLEN.

——

TKP BB, BS2 FMP W6 BN PBR 2GF BBI . MHE
2 3 4 5 G ki 8 9 \

1 00 0.09 AN AL D B .02 04 =007 C.02 =000 -0.u2
2 Lo 0% 100 ColS =0, 12 " =yd4 . =0, 0o 0,00 D418 _0;03 ~0.Ce
3 t 1 0.0 1,00 m0.00 ) 13 =D k6 =009 0.1V Gel2 - 0.1
] ")lll« ~0,1 "Q.Ut‘ 1.00 Uoll: Q.00 Codh -0 14 0.01 0.0
6 QW02 0,04+« 13 0.12 1.00 (X0 0,32 =0.17 =0.t2 ~0.00
O veUh =008 =0, M4 0.00 0454 1.00 0,22 =000 =006 ~0.3¢
7 ~a,07 0,00 =3.,69 020 0,32  C.20 1,60 =049 . 0012 0.6
il “t“?- 0911‘ 0.1: "‘0.1’0 "‘Ual? “\’00(1 "Ual() 10‘;0 "()n("l "()-.:'.:
Ve, 00 0.0 C.1? Coe0Yl =002 oG, 00 0,12 =C.07 1,00 o,
10 =..02 =0,02 6,10 D.01 =006 =0,08 0.6 «2.03 Ved2 7 1ol
11 .07 0,07 Q.06 0.01 0.0\ 0.0) 0,00  =0.03 0l 0.2¢
| RN 0,0) G il »0.13 =021 =047 “0, 14 Qo0 =0.03 C.%

3 =ul04 0 0,00 5,26 m0.00 ~Ge23 =026 ~0,01 0.7 0.U% 0
14 ~0,03 ~0,07 -U.11 D.11 v 08 God0 0,04 =0eG3 =0audb ~0.1

1h =a.00¢ =0,17  =2,00 0.09 0,00 V.11 (.15 +-0.02 0.06 O,
1o =1.02  0.0¢ =3.i2 =0e04 0,14 0,17 0,11 -0.32 .08 =001
17 L0k 0,01 =0.47 c,lut 0,32 Ouertr 0.3 =0.1B Dol ~0.L

19 = ei03d  =0.00 =013 0,22 €46 032 0035 ~0.1 0,6 0.0
16 =008 =040%  ~8.010 Col2 023 0ol C.L7  =C.09 0.05 0,12
20 =ee 00 0,00 ~0LLG T 0419 0,52 0.0 G317 -0.20 DS ~0LC4
Y1 1,00 =0,20 ~usu? C.13 ¢e.28 0.0 0,32 =023 .07 oL
22 =aeU =010 =0L.3) 0429 D7 G.42e G366 =0.20 o8 ~0,0n
23 =~ L0} 0.0 ~c.1C Cala Byl Q.23 01T =022 0.08 ~0,00
20 07 0,04 =G, 015 1,32 L.l 0,28 -Gui8 0.b2 SR LI
e .05 0,10 =2,}6 =0.03 0.8 0.17 «0.02 =002 ~Duch Y U
N 0.0 =G, ~J,03 15 Co 1o =U M =0.0% =0.2T7 =034
2! e ~0.G0 -yl 0.07 Colh (U 0,15 =C.1] o.0% 0,0

24 20 0,63 J,06 =Cule =UW 100 -ulla ~0,1¢ Qo =aed )l 00T
29 e, Ut 0,03 .0l Q.28 Gebl [$PRAN 0,30 =p.22 G.lR 0.t
. 20 .08 0 =0,04 CLLE =2.07 =030 -0, o - 15 T3 a.te C.un

EP U T b 0,04 =C,l4 Q.00 (.00 (AN Q.00 C.0l =007 000
12 e, 00 Q.00 L 0,17 Gl  =0,08 =0,00 0,01 ~0.058 PIELL S VNP |
a3 GG =0, 00 =3, 15 C.Ch 1,19 0. 1h 0T =C.11 =0.006 R ]
34 T H TS o PR A S U CoCl o2l 0,1 AT AL T AP B PR R L S

b SNV 000 .10 Co 02 t,Q0l C.C8 U.1b  =0.02 0 la 0,14
T TCend =0,060 =042 Se17 0036 - 02T 0,17 =018 Q.5 0.0!
A7 L0 =00 -0, L8 S0 R ) Q.20 V.10 ~0atd oL ~0L 00
P LTS T L BT ¢ I CY AR L} Cold I P [APREAS 0,16 =0.20 TR B P O
39 e u =0,04  =CL.03 Colu U7 020 O3S ~0ee AR ¢,.)
LI tedd 0,13 LT A A TR S B VPR U [P [OR A% Jel8 [
h) Cel? o) DLL6 w0l )l mea2d R0 =01 Coad 0.3 0.0l
an R T S SRt O SR WM LS U “Cudh Coin G.02 0L
40000 0.0 0.7 =Cdlo =0,86 =036 =0 AT Dol R ST IR
an el RGP T Ol vl ¢.al .03 =320 Db 0.0
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! Lelio D,00 Gt b »0eld mteal =0y Ll Gauh .09 0.ud
R O S B O T S TN LA O L A S N SRR AL



6.4

Table 1b continued
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fable 16 continued
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7y _ANALYSIS OF THE DATA: v

7.1s Demoéraphy of the samplesi

To what extent the sample deviates in ape and sex from
the common denonminators in the clusters and these deviate
from the average data fronm the Federal Republic of Germany
is shown in table 17.

The data demonstrate that the portion of older residents
(60-70 years) in the survey areas ig comparatively  less
and the middle-ared persons (30-50 years) are proportiona-ely
more frequently represented than in Germany as a wheles
this effect was intensified still more in the actually
surveyed sanmple. '

Some demographical characteristics of the study persons By
are compiled in table 1l.

fhe data on education, income and hore ownership docunment
the fact that the socio-ecconomic status in the cluster St.
Augustin-Niederbery (EMN), an area including chiefly officials
and self-employed persons with condoniniums and numerous
larce homes, is clearly the highest and in Erzhausen (EGE)
as well as the Fpraunschiweiger clusters (EBST, rST,), the more
vocountrified" areas, it is at the lowest level.

Erzhausen and Thune are also the areas with the longest
duration of residence by far of the persons surveyed (on an
average of 20 years in the same house), while the other areas
(with the exception of Ka-lieidenstlicker) are all newer re-
sidential areas of the past decade; construction is still
rFoing on in some of the clusters, especially in St. Aupustin
(ENH, ENN). '

In summary (compare also, table 15), the population near
the airfields exanined can te deseribed as follows: L2
years old on the averafe, averaice net income, about 1300
Uerman karks, usually 1-2 children, 1/3 have more than eifFht
years of achooling, chiefly the owner of the appartment
or of the house (58 and 3/Lths are the owners of thelr own
cardens., ' :

A11 clusters (perhaps with the exception of ISP and EGR)
essentially demonstrate the characteristics of quiet sub-
urts (compare the maps in figures 3 to £) and are chiefly
situated atl the edre of field or forest areas (s, RN
BPNA, NGk, FAH, RAK) ~- A cituation which probabaly applies
to the majority of populated areas near recrecactional airfields,
and of course, having coneiderabtle influence on the evaluation
of the protlen of aireraft noise, considering the structure
of expection of the persons residing there.

7.7

7.01 _Acougtical Regults:

The recults of the aircraft nolise measurements (compare
3.8) are cummarized In table 19. .
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They show that directly under the approach and departure
“line (measured at a distance of 1l.5km from the middle of the
runway) take-offs can be heard on the average at a level of
74-75 and landings at about 63 dE(A); at 0.5km to the side,
take-~offs were measured on the averape at €3 and landings

?t 47, ?nd the traffic circuit measuring point F5 produced

51 dE(A) . ' :

(Yor comparisoni Egelsbacher measurements of 411 el
flipht events produced values between ¢0 and 78 or about I
65 dE(A) on the average according to Apfel and Jeber, 1973, .
Jokiel (1975) Sets’Lp”values between 45 and 5% or a maximum

"\

level of 70 to 80 di(A) for landingfields).

The value at measuring point B% can be taken over,
directly for the cluster in Thune (¥SD): an estimated value
of almost 70 d%(A) can be assumed for the cluster Bienrode

I5E), with take-offs dominating.

It must be taken into consideration, however, that the
measurements also included several machines larger than the
usual recreational aircraft.

This noise stress is, without a doubt, lower than that
expected near commercial airports; for examnple, the average
value of the fly-over peak level for the 32 survey clusters
in the ilunich study of the H:G regearch project varied
between 50 and 101 Ar(4) . (compare FFinke and tartin, 1974),
“hen a comparison is made, however, with other noise sources
such as street-car noise, the neasured sound levels do prove
to e considerable. .

#or comparison, the Llovalue (the sound level exceeded

107 of the time) for street-car noise is situated in residential
areas primarily tetween 45 and €5 d¥(A); for example, the
averagre value for the 32 clusters in lunich amnounted to

52.9 dF(A). Fuchtan and Faska (1974) mention average 1

values. between 55 and 77 4%(A) for four partially heavily
traveled streets in Misseldorf.

" The aircraft noise levele measured in Fraunschweiy
‘are certainly clearly differentiated from the usual - tacksround
level; in addition, "qulet” recreational aireraft does not
‘have a probtlen ‘

direction from above) are usually perceived and one hecomes 70
congcious of then,

The acoustical data mentioned here, however, should not
e over evaluated, since the test measurements had to be
limited to a relatively brief measuring period arnd serve only
ae o preliminary source of information.

Theretfore, it is also hardly poscitle to apply the
results to the other clucters in 5t. Aupustin, “relebach /
Lsrzhausen and harlsruhe/Forchhoim, (nly in a rough approxi-
mation can the following sequerice of aircrafy noise stress



be estimated from the available data as well as the position
of clusters:s BSBE; LRNAj KAH, ENH; EGE, BNNj KAF, EGE; Est.

The extent of noise stress, of course, not only results
from the levels, but just as much and possibly even more,
from the flight frequencies, '(conpare table 5). Several
thousand take-offs or landings nay be expected per nonth,
and on some days several hundred in the summertime in l'raun-
schweig as well as at other study locations, and in the main
traffic hours, the take-offs or landings follow one another
at intervals of only a few minutes.

7.31 Reaction to Alrcraft Noise:s

To what extent the noise strees deseribed near the
recreational airfields trigsers disturbance and annoyance
will be explained in detail in the following: (compare also
table 1% in €.4 and the questionnaire in 4,5,

: Jt is first obvious that the curveyed persons consider
aircraft noise the most annoying, compared to all other noise
sources -- autonotile, construction, raillroad, factory and
radio noisce.,  In judging the order of importance (aquestion 16),
aircraft noise was placed at position 1.C on the average

(the other types of noise recleved 2.9 to L,é),

Some special local nolse sources (hifghway and railway
1Sy, street-cars I, partially construction noise in LMK
and railway 2G%¥) had no important effect on this order of
aequence.

To the reneral guestion (No. 10) about disturting living -
conditions, 507 of the persons surveved spontaneously mentioned
"noise” and 45 “aircraft noise"; to the question about the [T
type of noise in the residential area (ho. 11/12), even
270, mentioned alrcraft noise.

Type and extent of the conscaucences of the aircraft noise,
‘especially the disturtance to daily nctivities, result fron
the answers compiled in tatle 20,

The most important aspect of disturbance is the recre- e
ation: 4%° feel "moderately"”, “prather” or "very”, in leisure
tire outside (on balcony, terrace or in the garden,), HO%
coneider their relaxation and evening quiet (ingide) nepatively -
aifeeteds: 30 or 44, however, wmention that they are "not"”
affected.

(ihen the anewers "Rather” and "very" are interpreted
ag an expression of "considerable" disturbance, the percentual
values of 3¢ or 24 result).

sven 100 also mentioned disruptions to sleep, partially /
related to the noon quiel {(especially on Sunday) . Al

Also, obstacles to communication, the aecond moct in-
portant aspect, are mentioned (on the average bty one of five
of the porﬁons-survoyod). for exarmple, the necessity of
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gpeaking more loudly or turning up the volume on radio and
the television. :

The data on negative effects on work are also notable
(and to reading or thinking) with 1€ or 283 furthermore,
furthermore, on teing frightened as a result of the alrcraft
(20¢) . On tiae other hand, pain and physical effects (e.q.
rattling) are hardly ever mentioned (max 10%).

The times at which these disturbing effects are chiefly
present can bte seen in table 21 (the data of question 20);
the times of the day most negatively affected are, atove all,

noon, afternoon and early evening, 1l.e., aprox. 12-8:00 p.m.
!

{fow often the residents near airports are annoyed by
aircraft noise is illustrated Dby the question about the
“1ost time": 9 answered, "today", ¢ "yesterday", 25
montioned the past week and 1€5 the past month. (In addition,
594 felt that the "disturtance “ due to aircraft noise
has become greater in the past years", althousrh the number of
flights had teen more or less stagnant since 1971, only
inereasing in Fonn-liangelar fron 1972 to 10843 the sensitivity
to disturbing effects of the environment has possibly increased).

The extent of annoyance due to the aircralt noise effects
examined was to te included collectively in the following
questions “ilow greatly are you annoyed abtout recreational
aireraft on the whole"? ‘he distribution of answers, siven
in table 22, shows that approximately one-quarter of the
persons surveyed are not annoyed whatsoever, one-half noderately,
(answer categories 1-5) and one-quarter creatly (categories
£-10). At the same time, the considerable scattering tecones
obvious (plotted in figure 15).

I~

» A question parallel to this subiect produced 505 each

for not/nardly and for moderately/rather/very annoyed (rather/ -
very: 282). In this connection, the total cstimations of

the interviewers (taken fron their experience reporte,

compare 5.5) are of interest -- according to then, 500%

appeared disturkted and about 1/3 expressed cserious nepative
effects on daily life (also outside of the interview).

(ihe impressions of the interviewers are congruent with the
curvey data). '

At least hali of the affected percsons then exuperience
flight operations ag annoyance, certainly to the extent that
it concerns leisure time and recreation at honme.

The question also precenis iteelf rere to what extent
other aircraft resides the cmall propeller machines, of interes
here, cause the disturbance deternined.

For thie reason, in the question atout the last annoyance
(no. 18), the type of alrcraft was to bte mentloned; 2/7 of
the persong interviewed 1isted recreational/trainins/private

aireraft or sinmilar answers and 1/3. other types (12 pascenper
(jet) aircraft, 9 helecopters, 12 military jets and 35 other). .




According to informal data of the interviewers, tne i
annoyance appears to bte deternined substantially in a portion :
of the residents near airports by defined individual events
-~ for exanmple,the Vi Jjet in Braunschweig or helicopters
(torder police, police, e.g. Hangelar or Egelsbach).

0f course, how the recreational and private flight .
operations are evaluated, to what extent they are accepted
as leisure time activity play a role in the disturbtance and
annoyance due to aircraft noise.

The data gathered on this subject as compiled in table
23 now demonstrate that abvout one-half of the persons surveyed
have personal understanding for flyirng and terd toward a
positive evaluation. :

§1¢° however, consider recreational flight an “"erotistical
matter” (aquestion 37.1) and 537 feel that at least sone
sport pilots nct "like playboys of the air® (question 37.4);
51 have "reasons for beconming upset abtout recreational flight
~operations" . (37.3).

\\
-3
-

;

835 of the persons interviewed still want 1o "accept and
tolerate recreational flight operations in spite of aircraft
noise" (although not without limits as will bte seen in :
secction 7.5). 1In epite of this tolerant attitude, only 1/3
of the residents surveved consider the alrfield "an enrichment
of this area, an advantage for the community".

In-so-far that this was explained in content {quegtion
35), 1%: mentioned the leisure possitilities, 1k ecconomnic

advantages, €5 a better reputation and L) other useful ef-
frzts (e.f. rescue possibilities by hellcopter).

The question can te posed on the importance vhich the aircraft
noice problem has for the affected persons in relationghip to Ce
other environmental factors and private sources of annoyance.

The subject matter already mentioned in the introduction,
that aprox. one-half list aircraft noise gspontancously as a
nerative environmental condition, points to the evaluation.

Two comparison gquestions (comparce the averase classifi-
cation in table 24) row ghow that alrcraft noise is perceived
on the one hand, apparently as teins the most nepative living
condition in the rosidential areas examined, Ttut on the
other hand, meagured arainst typical sources of arnoyance in
Qailyclife, ig ty no means the most nerative which anyone could
immagine.

The importance of the ajrcraft nolse protlem, however,
aleo tecores clear through the fact that 1/3 of the percons.’ 75
interviewed had signed an anti-nolge petition and 1/l desire
a limitation of flirht operations; the opinions orn reducing
aireraft roise will e treated later ( in 7.5) in more detail.
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In conclusion to this section, the connection hetween the
various variables, of the reaction to aircraft noise is shown,
using a factor analysis {compare 6.2).

From the solution in table 25 (including 54% of the . [16
variable covariation), 4 main aspects can be interpreted:

-- The extent of disturbance to daily activities due to air-
craft noise,

-~ The evaluation of the (looal) aircraft noise and of rec-
reational {light operations,

-- The general disturbtance and annoyance due to aircraft
noise,

-~ The tendanéy to undertake measures against aircraft noise
and flight operations.

;To what extent the aircraft noise reactions described
are influenced by moderators discussed in the following:

7.4  Loderators of aircraft Noise Zffects:

Since the reaction of zircraft noise extends from complete
indifference to very annoyed (compare for example table
22) and a considerable scattering of reactions 1is also ob-
served within one and the samne area (with the sane amount of
ajircraft noise), the question presents iteelf abtout which
non-physical factors contribute to the explanation of this
variation. :

Such variables, termed moderators, have already been AN
‘mentioned in the discussion of the concept of noise (compare
2.3 furthermore, 4.1) (analyses and results on this subject
are found in e.g. DFG research report on the eifects of air-
eraft roise and in SchUmer 1974). The problen is ilus trated
byrﬂ diagran (figure 14 in accordance wilth with Rohrmann,
1974x%.,

ihe moderator variables defined in this study can bte
seen in tables 9 and 15.

To what extent the variatbility of disturbance and annoy-
ance in nultiple regression models (compare €.2) can be
determined by personality characteristics, especially opinions
and attitudes correlated to noise can te seen on table 2€,

1t is then shown that § variabtles are important moderalors
of annoyance atout (sport aireraft) (8¢¥ia, model 2 in tavle 2€)
belief in the (anti-aircraft noise) effort of the responsible
persone (LUZ), feneral nolse sensitivity (12G), an estimation
of the adaptatility to roise (O ), telief in the damaping effect
to health of ailreraft noise (GFF), and the fact
evaluate recreational flight operations negatively, fear /79
annoyed by it, and desgire limitations, as well as the corres- =
poiiding opposite group, and conmpare the two froups in the
moderator variatles,
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Such a comparison can be made statistically with the aid
of the discrimination analysis (compare €.2). Two analyses
are found in table 27, one for the above-mentioned classifi-
cation ("VFI"), another for a division according to general
disturtance and annoyance due to aircraft noise ("SFL").

The results essentially correspons to the regression
analyses.
In summary, (and somewhat in generalization) the fol-
lowing can bte stated on the influence of roderators, i.e.
non-physical variables on the disturbance and annoyance due to
aircraft noise; the affected persons react more negatively
on the average, with increasing .
!

-~ fears for health,

-- ¢eneral sensitivity to noise, ‘

“o== tellef that no auaptation to the noise stress is possible,

-~ doubt that the appropriate officials are prepared to help,
as well as, at least in tendency, '

~~ with increasing age,

-~ vwith increasing time of residence in the noice area,

-~ in-so-far as the people Live in their own home with a
farden.

The conesiderable scattering of reactions to aircraft
noise i therefore not only explained by differences in air-
craft noise stress in a physical sense, but also as an
effect of various personality structures, especially the
attitude to the environment, i.e. factors not directly
dependent on the extent of disturbting and annoying aircraft
noise. ‘hen considering this subiect matter, a concept for
noise protection can only te appropriate, when it takes into
consideration, the given range of variation, instead of the
reference to average values of nerutive effects (and thercfore,
for example, also provide sufficient protection for the
"seneitive persons” in the interpretation of Eryan and Tenpest,
1971 (people less robust to environmental stress).

7.5 Crinlons on Reducing Alrcraft Noise;

ihe meagures for protection arainet airceraft noise
realized or planned by the affected recidents, near airports,
on the one hand, and, on the other hand, demanded of appropriate
officials, will Ye discussed in tne following.

h2" of the persons interviewed report on sccial activ-
ities arainst aircraft noice teyord i conversation with a
neirhtor (compare table 28): ‘'ore than 1/3 had gifned
petitions for similar documents ~cepared by ¢itizen initiatives,
127 participated in proteste deronstrations, and at least
one in ten hac prescented a personal conplaint., (nly 24
however, has concidered the congcequence of nmoving away,

Fossitle physical neasures (level windows, sound insulation,
or earplugs), however, are rentioned Ly cnly a few of the
rersons interviewed {n total of 19°) and these have a useful
effect only inside the dwelling. '

T
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With respect to the success of such measures, as well as
of social measures, however, there appears to te llttle roon
for optinmism (as resulted from informal conversations).

A similar situation also applies to the activities
of the "competent officials". 555 of the persons interviewed
do express the oplnlon that alrcraft noise is partiallj
unnecessary and avoidable and about three-quarters expect
from the covernvent or the local officiale, one-half fron the
airport administration an atout one~third from the pllot
that they do somethings about too much aircraft nois /Vl/
50/3€:") . Put on the averare, less than half lellevnd t at the
responsitle persons are naking a sufficient effort (35/€1/

32/355)

Cnly one-third.then, trusts the ¢overnment. In spite
of thic pessimism,on the other hand, three-quarters of the
persons ~JFVCJed support the denmand for legal linmitations of
flirht operations, ag can te seen from table 29, i.e. they
apparently expect an initiative of public officials.

Thie applies roth for limitations in routes and in
tine. ‘

“urthermore, tabtle 29 points out the times for which
a bann on flighte i demanded. “he majority ic therefore
not only in favor of nmaintaining eulet in the early afternoon
(1-3:00 p.m.) and ouiet at night (already after 7:00 p.nm.),
tut also in favor of tunning flirhte on Sunday afternoon;
at lesst one~third demands th:s for Saturday afternoon, too,
and rore than one-quarter also for Sunday rorning.

At least nalf of the percons s
opinion (see tavle 20) that there \\ould te no exceptions
whateoever from such limitations in fiifht operations (not
even tor ithe armed forces or torder police).

urveyed aleo have tre

[
<.

shen the times mentioned for a bann on {lirhts is
cepecially deasired for “"recreational {liers on private
flishte", this nleo includes business and cormnmercial flirhte;
the persora interviewed do not appear to differentiate
subetantinlly in this case (as was shown in informal additional
cuestions;. “ne fact that towins starts alece arould te
included under the flighte to Ye linited accordins to two-
thirde of the persons interviewed ig cuuced Ly the circun-
gtance that the machines enmployed for thiec purpose are usually
percoived as louder than average (moreover, the poosgitility
of =motor winches 1s alro mentioned).

-

At tnis point, Yrief mention is nrade of the ac ua
limitations to fliynt cperations existing at ihe loca

the study:

“+
19

-+
L

“raunegchweir: o defined limliations;y
?onn/fﬁn‘elnr: Traffic clrcuit ils not nermissitvle tetween
1 and 2:¢3C por, (only flilihe rore than
1/7 hours are permicgitlel;

L
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I
Egelsbach: No training flights arter /:VUU D.M., arter Liuv
p.m. on Saturdays and all day on Sundays (from
: lay 1 to September 30);
Karlsruhe/Forchheim: No training flights on Saturdays,

: sundays and holidays and only those
flighis are pernissible, leaving the
traffic circuit for 1/4 hours;

Hartenholm: No limitations.

}

The operating times are customarily 7:00 a.m. to sunset
(in the summer approximately until 9:00 p.m.). Jet planes
are permitted in Fraunschwelg and ngelsbach (only one type) .

®inally, for 927 of the residents near airports, a
permission for larfer types of aircraft would not be accept-
able, as are all other measures for extending flight operations
(see table 29). : .

This therefore also includes those persons who did not
feel annoyed by the previously given situation.

The following results in summary from the data. Although
the population near commercial landing fields has a certain
amount of understanding for the gliding flights, and also
rotorized flishts and, in particular, accepts these as leisure [
time activity, well defined lipitations are demanded by the
majority (specifically, no fly-overs over ¢certain residential -
areas and maintaining quiet in the early afternoon, nifht and
on Sunday), which are then to apply to the freatest variety
of types of flighte, as is the expressed desire.

7.617 Results in the Individual Clusters:

The study conducted did not apply to the individual
clusters, and with an average of 100 interviews per study
location, statements for specific airfieldes are only poseible
when made with freat care. Sorme noticatle differences,
howaver, should be mentioned btriefly in order to demonstrate
the ranre in variationof the reactions to the aircraft noise.

¥irst, fifure 15 shows that the disturbance and arnoyance
(reasured with the variables SvL and SiA compare also table
20) were hirhest in the clusters especlally cxposed to alr-
eratt noige of Fienrode (53%), Aupustin-center (BHA) and
4 -Heidenstleker (raH), as well as in Augustin-Niederberg
(::R) and were the lowest in Thune (¥ST), Hangelar (Thii),
ae well as “pelsbtach (uG¥) and Forchhelnm (L&F): ithin

4
each cluster the scattering (3) 1s ceneilderatle.

ot

The secattering of the indications of stress is especially
roticalle in the 3 swrvey clusters in St. Sugustin, where the
recative reactions in the cluster Hangelar (Dii) near the air-
rort are less, somewhat surprisingly, than in the nore dis-
1ont clustere Aurustin-center (IRA) and ledervers (InN),
compare the map in Tisure 4,

.

Lhe mean value of annoxance due To the aircraft roise
o s only 2.0 for ®RH, btut 4.8 and 5.2

)

lar contrast also applies for the
_the recreatioral f1liyht operations
furthersore A5, Vi), or for indications.
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outside compare FFR as well as ¥1l and Fl2 in tabtle 31).

In Niederbterg (VIM), which is, of courese, not situated dir-
ecctly at the airfield and also not directly in the traffic
circuit, especially many people consider themselves disturbed
during leisure time, especially outside, protataly in connection
with the hirher soclal status characteristic of thisg residen-
tial area -- nunerous self-enployed people, freater education
and incone, many large hones, conpare 7.1 '

Correspondingly, the acceptance of flight operations is
preatect in BRM (ASFG 93w), while it jis least in ¥NA and FRN
(7055 .each), where the denand for leral limitations is rreatest
(Grey 67 of &¢7°) and the portion of those complaining about
aireraft noise or sipning a petition (OLI, especially 1111)
ie rreatest with a total of 2/3. 1t should te noted, in
addition, that the discussion of the protlen of airceraft
noise and the activity of citinens' initiative is nuch more
intensive in St. Augustin than at the other study locations
{(and probabaly also all other ]andinﬁfields) and the airfield
Hangelar has become a pollitical probtlemn,

“ithout teing able to go into details here, it is merely
mentioned that toth a "Civil Associantion Apainst the Alreraft
tolse"™ (chairman: . langes contritutior, to the discussion,
e.f. in lunkt 10, 1974), as well as a “Citizen Initiative
for Retaining the Alr ¥ield in tonn-liangelar” (chairman:

4. wolffs contridution to the discussion, e.gf. in . ochenblatt €,
1977) have each collected several thousand sirnatures, and in
the city council in St. Auwsustin several detates took place,
especially in 1974 and at the verimning of 1975, leading to
ceveral resolutions in the directlion of limitation or even
haltine motorized flight operations in Hangelar in epite of
consideratle diverpencies in party lines. Anony other things,
weause St. Ausustin holde only 125 of the capital of the
carrier (the City of Tonn: h9,¢%), they are, ol cource,

very limited as to what they can actually carry out, and the
percons in favor of the airport point to the tunction of this
airport for the capital and vrestise value for onng conpare
aleo articles in the press by Quasten or Ullrich (1ove) ete.

An sctive citizens' initiative aleo ls working in the
clucter i ~iteidenstlicken, where, for example, the speakers,

Clechowrky and [11lepible] domanded a complete btann on
flirhte on the weekends and a halt to all expancion plans

1t a deronetration toward the end of the survey. & wimilar
cituation applies for eeletach (on this autjectl see €.3).

An inclusive cluster comparison on the reaclion of air-
craft noice is presented by a discrimination analyelie "
{compare ¢.2) of two sroups of 3 clusters each, apparently
witn the relatively greatest or least sireas due. to adreraft
voice secording to avallalle acousticnl data (compare 7.2Y.

fHe cun be seen from tarle 32, the variarle dieruptions

iv communication (FFE) discrinminates the yreatest, 1.0, Coe
i1 is that variatle resulting as the wmost important aspect '
of nerntive effect in alwmest all etudies at larre coumercial
B0



"~ airports.

In spite of the clear differences in the disturbance
data (as well as in the conviction, aircraft noise is avoid-
able, and in the trust placed in responsible persons), the
evaluation of reereational flying (:5%¥, VS¥) is hardly altered,
and the demand for leral reculations of flight operations
(C¥S) is railsed almost as often in the compared groups.

Finally, in the comparison of the clusters the obtreer-
vation is mentioned that the tolerance to the given noise
situation is apparently greatest in the communities most
closely identified with "its" airfield, specifically in
prelsbach, the larpest commercial landing field in the
Federal Republic of Germany, and in Hangelar as one of the
oldest German sport airfields (an exanple for such an effect
is provided by Flrck, 196€9).

In the clusters, FNH and EGF -~ conpare table 31 --
‘the acceptance of sport flight operations is greatest (ASFy
93seach), the airfield is considered more frequently as an
advantare for the area (Vi) and there 1s a larger trust
“in the efforts of the responsible persons (GFV), also the food-
will of the pilots and the airfield adrinistration (aprox

5075 of the persons surveyed in each cage compared to aprox.
207 in Dienrode or in Kia-leidenstlcker, as well as in Zrz-
hausen, where the airfield is prohataly perceived more as
"deternined by foreirn influence").

The cluster comparison presented confirns the previously
discussed subject matter (in 7.4), that the differences
in disturtance and annoyance due to aircraft noise is only.
partially correlated to differences in the noise strese in a
physical sense; gociul-psycholorical fuctors are at least
Jugt ag inmportuant.

7.7:  Comparison with Cther Studies:

It remains in the presentation of the reaciion to air-
craft roise to ask in what relationship the data gained ot
the landing fields nmainly in reference to flirht operations
with enmall propeller aircrart stand to the resulis at con-
nercinl airports (i.e. the disturbtance and annoyance due to
the noire of the larger jet engines).

Such o comnarison ie possiltle in a relatively direct
manner, bocause numerous questions employed here were already
employed in the . project on the eifects of aircraft noirce
(compare Irle and Rohrmann, 1968, and Schtner and Schbmer-
Fohra, 1uph),

Table 33 provides a corpilation for £ characterigtics
reaction variatles. :

The 0 datn athered in Duniceh In 1949 are combined
in wwo proups ror sinmplification; 1¢ clusters with rreater
roige exposure (& cd in tatle 32) had aprox. 70 1o &0 take-offs
or landings per day with fly-over levels between aprox. 20 and
120 d={a)3 for the 216 clustere included in "lal" there are
30 to ¢0 {ly~overs or P0=-2100 di(s). She alreraft riokge aroen
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partial areas mentioned with Yespect L0 Ji'lSe CApudULEE.
in the area Hik (in another city cection) there were hardly
any fly-overs (for comparison: 1In the survey cluster TSk,

100 take-offs or landings can Ute expected daily at levels

o

ORI S0 VP Ax N R AT LB s kS T

vetween 50 and 80; compare 7.2).

The Tirst results fronm table 323 ghow that the protlen of
aireraft noise near the exanined landing fields is sub-
jectively Jjust as acute and Just as dominatiny as a nerative
environmental factor for the affected persons as in the area
around commercial alrports: The value of 4#%° spontaneous
mentions (Si¥), for example, ls situated tetween the two
corresponding percentages fron the »unich study and almost
as hirh as the ianters resull (from 19¢€).

the order of importance given to aircraft noise as an
actual disturtance factor in relation to other noise sources
(street noice, conetruction noise, etc.), alse docurents
this fact (see the variable RLI)

Jhen the disturbtances in communication (conversation,
television, etc.) and recreation (Frh, F¥is ceale 1-9), the
results gained in this study are lower than the 3 listed
aircraft noise areas of the JIG study, but (at least for
FI'R) elearly hifher than in the control area, iik; 1t is
chown with the nean values of Fceneral censitivity to disturbance
due to aircraft noige (571.) that the residents near landing 1@;
fields do not fteel that the effecte are much less nerative
than the population near commercial alrporte.

~he values mentioned at the concluaion for the accep-
tarce of flifht operations (or in the oFC study: wor tol-
erability of ailrcraft noise) also correspond to the gituation
(see ASF in table 33) .

In sunmmary, this comparison of regults (somewhat rough
and vrief), thnt larie passenyer aircraft do produce a much
rreater nepative effect in the cdirecct vieinity of the take~
offe and landings (especially for cormmunication of human
veinece), than in the disturbance ranse of the comnercial ‘
landing fielde; the disturtance and annoyance determnined here,:
however, can be directly compared with the airerafi noise
effects in the further surroundings of conrmercial alrporte
ard are clearly sreater than in areas reroved fron an air-
field.

i




Pable 17: Comparison of Sarple and Population with
‘ respect to age and seX

_ b |
h P & gonpet v ' Geschlenhh

OHe4% Al DM .R% ‘ru-.uz, ilx... N L s Moo

clpiip=intens 45 e 0 23 24 6 T
Sluster: 10 Al 22 26 20 8 51 40
Adressen: 9 16 2% AL T 9 659 40
esetrarre: 9 A6 P% P76 ? 49 5

- -

Q

=

£l gana e Ve, LS PGS BUNDRENY, statistisches Juhirbuct
fir dic H.u), 1911.

Magter: 1 l 48 Terabmer o 19=70 Tahiren in den O Jluetorn.
Adveraeny S04 sur Wolrooey angeecehene Adroasen.

Refractes ;";f" Lefrarie Persanen,

key: a, age

‘b, Bex :

¢c. data from the lederal Republic of Germe

d. addresses .

2, persons intervieved

£. ¥RG data according to the wederal Office of
statistics, otatistical Yea arbook for the G, 1974.
cluster: 1798 residents between 13=-70 years. in the

nine clusters.

addresses: 504 addresses handed out for the survey.
persons 1ntcrv1ewed. 398, '

Pable 13: Demozraphic Sharacteristics of the Clusters
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Key for Table 18:

a, ADB ape
GDB men b :
SBB  years of schoo
EDB° income of persons interviewed
IFHE income of household
will ownership of honme
BinG - ownership of garden
WDO duration of residence in the community
wDH duration of residence i: the house

b. Percentual values are supvlied, or the arithmetic mean values. -
EDB = personal income of the person interviewed; il = nmean
income of all members of the household. Compare Table 15
with the values of the entire sample,

Table 19: Results of the Airceraft Noise lMeasurements
in Braunschweig. :

23] ;
flen-  Zahl und Art - ¢ Spitzenpegel in aB(A
cpunidder Cherrlce e D S e
p1 a2 Sraves naonf 73.1 3,0
B 52 Starts nach 0 6.5 4,2
a : 2y
B2 62 Staxts nach MW (oeitlich) 6.5 3.2
B4 46 Starte nach 0 (seitlich) 64.8 5.2
h .
B1 40 Landungen aus M 62.8 o 6.4
B? 28 Lundungen aus 0 62,5 5.9
. X f s
B2 22 ullm'lmmen aus W (seislich) hG.8 3.0
B4 26 Landungen aus O (seitlich) 47,2 5.6
1) 5'5lUberf1ii[;c (Plaverunde) 614 . 5.0
J 1 Ausrithrune der Jesaunisen: Physital,=Teehn, Buniesanstalt rraut-g
schved . 2ur Beschreibung der Fespunite vil. fav. 8 bow, AbLE.
e

Key: a, measuring roint e, west
"~ b, rumber and type of f. east
- fly-overs . to the side
¢, peak level in aB(A) h. landing from
d. take-offs to i, fly-overs (traffic circuit)

j. conaucting the measurements: saysical-Technical
Pederal institute in Hraunschwelg. Compare Table 8
or Figys 8 for a description of tre measuring points,

e
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Table\ZO: Consequence of Aircfaft Moise: Type and cxtent
oo - of disturbed activities, '

al Gestortheits--Aupert b ¢ der Anworien 1-2 3-bb X

¢l FIrK 1.58
Storungen im Hadloenptung 85 15 1.9
Storungoen in Fernuehbild . 66 14 1.5
sLOTt Pilatteon-/Kessettien-Hiren 88 12 1.4

: Radio/Fernnchen muid lanter gectellt wexden e 22 1.7

! pon rul lauter sproechen als sonst 12 028 1.9
sturt delefonicren T < { T L 1.5

df prr Fluglirafelpen rur dcgeneration 1.92
hindert Entsyannpung und Foierabendruhe(drin) 60 40 2.3
stirt ase Freizeit drauvlen . 45 5Y 2.8
hinders am Einschlalen 4 106 1.9
veert cinen nachts aud q7 3 1.1
wan crschrickt sich " 80 20 .0
hindgert Lesen oder nachdenken 12 26 .9
stortd bei der Ardbeli _ 84 10 5

.
-
o

el ¥¥s Pluglirnfolpen: Schuorzon

ran berosmt Lopfachrerzen 96
fuhrt su Qhrenschmersen : 97

AN D

g FPP plugliznfolron phyailald

ach

sitteornde Hovs- und sinmerwinde 95 )
Klirren vea Fensterseheiben/Gesehirr 90 10

— -— 4-)—-\ - .t aeh =l
-

WY N = RS
~3

o sntvortskaias nicht (1), werig (2), patielmalizs (3), wiewlich
, | (4), sehr {v) stark gestorbe- IR, FEE
menvarishlen ous acn pachiolgenden i

T . Al Ty Sy
Pryoung FPRP oelind oume

i,
manten (viple Tab. 14).

DN

Key: a. disturbance aspect b. percent of answers

c. P#X  consequence of aircraft noise for coruunication
disruption in radic reception
disruption in television recention .o
disturbance in listening to records and cassecttes
volume nmust be turncd up on radio / television
corversation must be louder
disturbs televhone conversation ‘

4. FrFR consequence ofr aireraft neise for recreation
prevents relaxation and evenins guiet (inside)
digsturbs leisure time outdoors
prevents one Jrcil fallin- asleep
causes fricht
prevents one from reading or thinking
disrupts work

e, PMPS  pain as i consequence of aircraft noiser
headaches
earaches _

f, »'P -physical consecguences of aircraft ncise
Y ey sy el “ oy P wh e
ﬁihdgw“ﬁﬁnégoﬁnﬁd&%§h8§cfa{%le

(continucd on next vase)
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Table 20 key.continued:
¢. answer scale: not (1), hardly (2), moderately (3), rather (4),

very (5) sceatly disturbed, - JFK, P, S and Frp are
summated variables from the subsequent points (compare Tab, 14).

Pable 21: Times of Disturbance due to Aircraft lioise

ad 9, / 2. Nennung )
Bl fritheoreens § 6- 8 Unr) . 5 2
spitmorgoens 6-10 uhr) 6 2
vorsi blags {(10-12 Uhr) 13 8
nittags (1215 Uhr; 24 1%
qachmittacs (19 =17 Ubr 51 2
frihabvend: (1720 Uhr). - 9 22
cpitubends (20-22 Unr) 3 6
nachts © (22~ 6 unr) 0 1
immer ’ ? 0
nie 1 19

Key a. percent of first and second mentions
b. early wmorning
late morning
morning
early alternoon
afternoon-
early evening
late evening
at nignt

always
nevexr

Pavle 22: Annovance due to loise Ifrom USport #lichts (distrioution)

a O

"Hberhaupy nicht"...... .. "aulerordientlich”
X 0O 1 2 3 4 5 6 P 8 9 10

[/ A NPT P SORPREPERMPEEE S R L AR AR Sindaiatad ol il i bk askadechada bt

Key: a, not at all b, extremely
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Table 23: Cpinions on Recreational Flisht Operations

Praceborenvariablen e B B
H Bs®  (ler.) Bewertung Sportfliegered /274
¥s3h  Recht der Sportflicper auf ihr Hobby (56) .2.‘)
$5% . Nein Grund,sich d. Sportflughetr. audwireged (49) 2.6
VSI'  Verstindnis fiir Spertflicpered (?6) 5.0
PVG  Flugplotz ist Vorteil fir Gepend - (35) 2.2
ASR  Akzeoptlicrung Sportrlugbetr. {rots ldrn 83 -
fl - :
Ci Vgl. Tab. 1D, ~ (..) = %% der Antworten 5/4/6 = mittel/
ziomlich/sehr der 9-stufigen Skula.

fey: a, questionnaire variabvles
b, isF (e, ) evaluation of recreational flying
B35 right of the sport pilot to their hodby
B53 no rcason to become upset about recreational
£liesht overations
V5F understanding for recreational flying
BYG air ficld is advantage for the ared
AL accentance ol recreatioral flvin:i in gpite of nolise
¢. Comwpare Table 15, =~ (..) = ;o of answers 57415 =
moderate/rather/very of the 5-step scuzlc.

Nt

Table 24: Importance of the Problem ol Alrcraft toise

Fanpreite Lebenchedingungen - Y Rengreihe Argernissce
; _ SN ! {

Zu wonis Grananlogen/Farks 4.1 Streit in der Pamilie 2.9 .
ynfreunciicne Muentnr 4.% Schlechte BeeienanGeschaft, 5.4
Unanece ¢ Gerache 3,8  Lirm von Flugscusen %%
Zuvics arn 2.6 Schwicripk. hei d. Arbeit 3.2
Schlechoe Verkchruverhind., 3.1 Pfuscharbteit v. Hondwerkern AN
Pehlernae Einmourondglichr. 361

@ Die Pefragteon sollien dic vorpleiehoobjekte in eine Rungreibe |
bringen (Hegativeies = 1). Vedlo Froge a1 baw, 22 in Fragebogan.

wey: . a. Crder of importance of b. Order of importance of
living conditions annoyances
not enoush parxs family fight :
wifriendly neishbvors v poor secrvice in stores
unpleasant smells noise of aircraft

. too much noise problem at work

poor transportation low quality work of
lack of shops craltsmen

c. the persons interviewed were to arrange in order of
importance the objects to be compared (the wost
nesative = 1), CJompare guestion 11 or 22 in the
auestionnaire,
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Table 25: Factor Analysis of the Reactions to Aircraft Noise

al Paktor _ 1.....2 3 4
bl Bigenwert  7.25 4,54 1,22 1.07

FFK e 51 708 -.08 .29
b il «50 5T =29 o 52

- s 2 s S Da e a0 e oo o ]

Gluplirn-

o
52

( )
(12}  Tolren 2)
PFS 08 64 =15 07 (44)  (pestirte
PFIP .09 L7007 .08 -.04 (1) Aktivititen)
: BSR LI L2t ~o400 07 §71) TormmmmmT
j VOF - 627 -, 01 44 .20 61) £ Bewertung
SPA BB W39 =037 56 (79)  Sporiflug-
AGF «.60; .09 .27 -.14 (46)  Liro emd o (1)
GNS L6060 09 03 .20 48} Sporiflug-
NRL L6270 15 200 3 53%)  Tetried
RIS R - B O A 55)
FVG =250 .13 .58 -,09 (47)
Si'L 49 B30 ~.000 U5 76) TTTTTTETTTT -
RAY ~e16 =25 62 -0 3% 59 ) g Fluglirme
KAR .06 .25 -.08D .08 52) 7 Arger (%)
o5 , S LY - REERY 5 S P (40)  genexeld
2WG Y O B Tt ) (40;
o W29 .03 -.00 0 W15 (oY) n TalnafimcnT
200 I .12 21 0358 40! (»1) Geeen (4)
P .19 L0 =03 60 (56)  Yluglirn
i Vnr. ehub. '1'/",'3 155 0 Vs 0%

i eive Lpald=-com; wm ntse-nolul Lon' it fvarinax'-Rotpticng
Komnoant ititen adls 1,0 pecetes (rliclkpereebuete: he), -
Zu den \"ﬂl“u(\ulL‘U"“l:“l‘;;ej:3 \L, . J‘db 15,

by e e ML R aa i (i L& St @ b <k

Key: a. factor
b, innherent value >
c. variable loads (after rotation) and h®
d, compreiensive concept
e, consequence of aircrnit noise (disturbed activities )
f. evaluation of noise from recreational flishts and
flient opcr;tlon
Se nonerll annoyance due to aircraft nolse
n, casures ﬂbdlhut aircrarlt nolice
ie v&r iatle answer
j. vprincipal ccuponents uolution with varimoex motation;
comrunalities set at 1,0 (bacr-up calculations; h<),

<

See Table 15 for avubreviations.
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r,oderators

PTable 263
' sultiple

of Alrcraft lLioise wffect -
Regression

¢ A | s ! -
al Xriteriung FFR ': FFE | SFA ',| SPL | BSE
| { ! : -
mult. Ry 1o.47 e i .08 .61 | 90
R%: | .22 L2 L .23 Ly L 125
: X » x |
o peidsrbor Lhete___y b beba__ ¥ L beta ribeba XLDEEE.-T.
M t { ) i
G A A '/ A ; -1 .
ADB Vo -1 -1/ - / Tt -
Frits ! / - l"oog ""040 ! / - / bl | s
SUB A A B Y R IR
1R (.10 a7 b/ -1 .09 15, 05 .491 .18
VPO b/ Y A B AR R I VAT C A
D1 b7 51 .12 0 7 R Y AR I
GRI* S A S R AT Y B I H1 L350 A0
LEG o0 a7 .10 ) .05 W18 Ll 260, /el
SEC by 09 =i 27 4G Vel = 3115000 = 800 08 =eed
GBY b7 -e -, 18 .23 122 =31 F.22 - 56y =11 =28

el lduks joeweils e
aelx (/ =

{ar,
Variable niceht
cinfachon Korrelvtionen (aus

ceichte aus cinen wultipten Regressioncno=

venubot), recbts sun
Tab, 16). 4n con

Vergleich die
variablonsiivoeln

vil. Tab. 1%, Anpereben aind nur sipnisibkante rorrclationen.
nev: a. criterium
b. predictor

c. 3eta weights at the left in each case from a mltiple
rezression woael (/= variable uot used), to the rigsht
for comparison tse simple correlations (from Tatle 165, -
See Table 15 for avbreviations. Only significant corrvela~
tions arc given,

B

Table 28: Sogiai l.easur

es of Alfected rersons azainst
Aireraft loise.

Dedefonel

sviben : 7
Soeew SEeile telefonicren

[SSEEPNN

Teetver
Lnti-rius)iaeeVe:

fraten

o
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Table 28 key:

a, measure

b, carried out

c, considered

d. sizn a petition or similar step

e, write a letter of complaint.
telephone call to an official
place a personal complaint
talk to neizhbors about the matter
attend a protest meeting

, join an anti-aircraft-noise association

e. vata on question 30/31. [Ffrovnortion of persons surveyed,
whno had undertaken one or more of the measures (with the
excertion of taiking to neizhbors): 42 » (variable SER) .

Paple 29: Demands for .imitations on Flight Operations

Variable s
Generally for lesal limitations 13
dor limitations in flisht routes 13
Yor limitations in flight times 78
every day from 1 to 3 p.ar. 57
also from 12 to 1 p.m. 19
at night from 7 v».m. to 7 a.rm. 63
also from 7 to 9 a.rm, 15
Saturday after 1 v.m. 32
Surazy after 1 p.n, 57
all day on sunday 28
Acainst permits for larger aircralt 8

Data on cuéstion 41, - Compare guestionnaire in section 4.4
) I qQ

Pable %0: Plishts to be excepted from limitations on
{1lisnt operatinns,

Pype of rlizht o 5 for exception '
sport pilots on private flights 1%
training £1i hts for schooling 21

s

towins take-offs for sliders
flizhts duriny sports meetings
tours and inspecticns flishts
(by #£livht companies)
test flisnts ty aviation or
airera’t comvanies
advertising fliiznts

flirzhts by military or btorder police

0

—
N COW [No AN R G

U N

o
o

The percentaje of persons interviewed is given, who would
nake excepticns for the above-ientioned tyve of flight

(question 43).
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care Table 15 on the variadles, Percentual values
avera.se valueg are iven,
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‘mable 32: Discrimance Analysis applied to Cluster Compariscn

BB/ AN/ EAH== AR/ nGin/ 30T

~

o

—
=
~
~
e
I
84
=
1y
&1
3
>
.

Lanbda 0.87
a Variablenrouichte:

PR Flerolren rLhommaniketion .80
R Fletiolicon £ secenperation 51
Si SpocuwfiuslLemeir er « 59
SELY Sudrbarkeis Plugiémm ' Y
AGE®  Akzopticronpheilt Sportrlispgered )
BGY Rewertuns Sportf rbetreied O
AN Veorstininis Spor flleserei L0 '

JH }.~ tietobapke it - #hay
Gisy Gloube an tenin,
G505 Hesele, Boeschr,

. E'() -
-5

WD sk ininansfungtion ¢ M firantu-
% FBinceluvest swicelen o Clusterrupnen M- oet) riip
Cinne Yariabie 63;nifl Lave - aioon Varisvlen vigds Gabaio.

2 et v i Sk A 4 —

Ley: =a, Variable welzghts :
YRs  conseguence of airceraft noise for communication
P9 consequence of aircraft noise for recreation
swia  andoyance about sport flignts
SR, disturbance due to aireraft noise
ASF  acceptance of sport {lichts
n5F  evaluation of sport flishts
Vsr  symwpatiy for sport flying
LPL  avoidability of aircraft rolse
45V belief in tae efforts of resporsible officials
GBS lezal lizitations to sport tlizht operations

b, discrimance function significant., -
¥ individual test between the cluster groups ("t-test")
sisgnificans fon this voriable. - see Table 15 for
the variacl 's.
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Table 3%: Comparison with studies at Large Airports.

Varieble . oo hs/vo/mti/ks | Rl e Hap Ped
P (GREF Spontannennunst L) a95) 0% 535 29% 60,5
QLV Lirmavten, Rang FL 1.6 © 2.4 1,0 1,3 1.0
{ﬁﬂ PL-¥olmen f.Remener, 1.9 1.% 2.8 2.1 3.0
P{K FL~¥oliren f.rommunik, - 1.6 1.5 5.6 2.7 4.0
S}L Storbarkeit L 2.1 2.2 3.5 2.8 3.7
(AT Akzeptierbarkeit FL) . (83) 95 665 Q05 S4B

i o . . . " . .
HHy = §ont10]1moblct (o. Fluglirnbel.,) Hamburg; Daten nach
””P a kzpon. Gruppe (nahe Fluyhnfcn) IRLE & ROURMANL 19068
Mab = Areale m.qerinmor/mittl.?LnBcl. Miinchens; baten nach
Meq = Arcale m. grobor/sehr gr fh-Sel,  GCLUMed % DOHUMER-

! KCHRS, 1974
leZu den Varioblen vel, Pab, 193 sie wurden in den DIC~-Unter-
suchunren durch dicselben Fraren (bzw, Hud und ASE den Hin-
no nach gleichartig) operationalisicrt,

Key: a. Sport flight noise

b, DFG studies

c. (SKF spontancous mentioning of aircraft noise)
RLF types of noise, position of aircraft noise
FFR consequence of aircraft noise - recreation
FRPX  consequence of aircraft noise - comirunication
SPL  disturbance due to aircraft noise ‘
(ASF acceptance of aircraft noise)

a. HHk = control area Hamburg: data from

(without aircraft noise) ‘

HHe = exposed group T

T (ncar the airport)

Mab = area with slisht or lunich: data from
moderate aircralt noise
exposure

Mcd = area with great or very

great aircraft noise
exposure '

e, See Table 15 for the variables. They were operationa
in the DFG studies by the sume questions (or SiF and
in the same sense).
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B:  BVALUATICN OF 1HE RESULTS:

8.1:  The Problen of Socinl-scientific Datas

1Tt is oxpected from socinl-geclientific studies on the
pffect of adreraft noise on humans that they provide an aid
in decision-naking for guestions which are, in the tinal
apalysis politicanl., liow preat ia the risk to henlth of
congtant exposure to alreraft noise? vhere e the exposurce
1imit situated beyond which the extent of adreraft noise
Lecomes wireasonalle for the population or the negative
effects are go considerable that government interference
for the protection of the general public. or the neiphborhoo
appearg required?

In a etriet scientific sense, the researcher can, of
courase, hardly provide a foundation tfor such abtaolute atate
mento.

Several polints may clarify the probiens:

-~ The correlations of alrecratt noise effects with acou-
asticnl variable stirmulus varinbleas are too low to make
monoenueal cauce-ctffect interpretation poseibles the
extrone variability in the reactiong to aircraft noice
Alone (even within one and the same nolse zone) is nl-
ready an obetacle, :

-- The negative effects on the cocinl, psycholopieal and
somatic well-telny are guantitied on individual relativ
seales; data on the extent of nepative effects (o4,
porcentuwil data on disturboed persons) are then always
arbitrary to a coertain depree.

-= In the case of the vcanme ncounticnl noise exposure,
various agpocte of nerative etfects lead to diftervent
nunters of nesatively affected percong; the disturbance
threeshholds diverye.

- Finally, what percent of negatively influenced resident
Tt alrports are "toleralble”?  shether at 50 or P04
or 10 {or slsilar value) of disturted and annoyved per-
cone that depree of anmoyance or Jdanger or disadvantaye
i reached, whilch is not acceptalle, cannot e deduced
frram cocinl-cciontitic ditn (the only clear ctntenent
Te "no nolee -- no nolise etffect”).

The vocinl-relentific deveription of the effects of no

oxposure thoerefore, does not yet supply any decision on

pelitienl guestions (erpirical receoarch vesults ovdinnrily

stiate vormethinge nbout how o aubt jeot

It ehould bey see alvo the renarks made by Irle (1974) on

the "applicability” of results in alreraft noise reseavch),

Tt vinet nleo Ve coneldered that the evaluation of ‘the.
noive sources or the envirenmental concclousners or the
senvitivity to noive, 1.0, the vocial standards on. rongson-
altlencse (e well ae on interactine, acceptable lower limit

ST
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a

©
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.

jee

v, but o nothiine atout how
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i
fwandnr just as do the technologies and, moreover, that point,
concidered by the researcher or legislator as threshhold of
unrcacsonablencss with reaspect to provadle effects or non-
provable cffects, nuet not necessarily correspond to what the
faffected person hiwmself considers reasonable or unreasonable.

The points discussed, of course, should not signify
that an evaluation and limitation of the aireraft noice stress
is not appropriate; there is, indeed, a very pressing nced
for adequate measures to protect citizens from stresses,
dicadvantagces and dangera.  ilowever, in the application of
social-acientific data, it must te considered that noise
protection repulations ave nuch more social and political
"reculations” (also requiring a value judeement on the use-
fulneas and strecs in the case of noise sources, on the one
hand, and noise reductions on the other hand) as empirical-
gtatistical determinatle matters.,

8,21 dvaluation of the Alreraft Nodise Prollem at Landing Field:

The socinl and psycholopical survey presented has provided
infornation on the extent to which the flight operations
of non-counmercial air traffic at commercial landing ficlds
repregent a nesative and stressful environmental effect for
the affected population., ‘he protlem presented in 2.5 can
be anawered in susmary in the following manner:

--  The residents near the examined airfields feel dicturted
and negatively affected primarily in possibilities for
recreation ¢ i.e. in relaxation and evening quiet {(incide
and eepecinlly outeide on the Lalecony, tervace or in-the
gnrdons, tut alco when slecping (including an atternoon
rest); secondly, the nepative effect on communicntion
iz listed, during lictenine to the radio, watching
television, conversations ete., furthermore, the distur-
Pance when readine and thinkinge.

we Approximotely half of the atfected persons evaluate
flisht operationey as an annoyanceid aprox. ope-cuarien
coen o considerable nesative effoct at least, in the
reduction of leisure tine and recreation poessibilitiec
at hone. ,

~—  he extent of reactions to alrcvaft nolse o esubatantinlly
co-determined bty non-physical mirametere, eapecinlly
coeneral nolee coneltivity, fears for henlth due to alre
cratrt nolve and the evaluation of ihe corpetent author-
itice {(exanined ctoticticeally, the variadility ot the
adreratt noice offeets ie determined at abtout 1/ by such
rodorators),

-~ About 3/ of the residents near airfields support the
derand for limitatione in fligsht operations, more than
hall conciderineg the early afterncon, lone nirht culot
aftor 700 puny) and dunday atterpoon and the najority
not wanting to accept any eoxceptions, : o

The arfected poreons concider airer noive as the nont
unpleasant tyvpe of nolge in the wocin rounmnent, and

they ovalunte 1t mainly os the mocot negative factor in thelir

concrete Yivine conditions.
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Several causes are obvious for explaining these enmpir
results: '

-- The populated areas near the Ianding fields are comple
recsidential areas with a quiet suburban character,
frequently situated in garden areas and chiefly withouw
nain thoroushfares and other loud noise sources, such :
industry and commercial activities,

-~ Flirht operations are carried out especially frequentl)
at those times, specifically, afternoons, evenings and
during the entire weekend, in which the residents near
alrport are at home and undertake leisure time activit!
or also only look for quict.

== The levels which occur do not reach the noise levels of

' large commercial airports or military airports, but the
do clearly exceed the riven backeround level as a rule
(or even limit values, ag established for residential
arcas in the Technical Ordainance on Noise, or the VDI
guldeline 2058 or the I 18005, specifically LP(}SOd%(

In this connection, two remarkalle judgements of the
County court in krefeld are mentioned (quoted according
to Lamers, 19775, and dahl, 1974): in the first cage,
the airfield cooperation, hrefeld/Frelsbery -- with ref
erence to the VoI guideline 2058 -~ ia subjected to a
“limitation in {Iirht operations, through which the cor
stant sound level ig limited to 50d¥(A)", =ince a con-
glderable (in the interpretation of paragsraph Q0¢ of th
German Civil Code) effect and, additionally, not custon
for the location is piven at the affected property - (eit
wted dnoa purely residential area) and the residents
have "the rifht to rest, relaxation and recreation,
especially on weekends"; in the scecond decision, conmnmer
advertising £lirhts were tforbtidden in the time fron
12030 pome to 3:00 pun.

== Bven when the given sound lovel is congidered reasonall
(tor example, under the aspect that the above-mentioned
suldelines permit the levels to be exceeded up to 30d4-
ftor «hort periodn), on the other haod, the considerable
requeney of take-ofte, landines and traffic circuit 11
evers (at the landing fieldes examined here, betweoen oA
and 50-thousand takeeof re anuallyd nmuet be corsiderad;
The result at certain tirmee y looan almoet continuous
fequence of nolese evente (lut without conegtant noice,
possibly casier to toelerate), '

~= o Ahe numter of adreraft, o further inereasce in the
nunber of fl1irhte must boe acsuned; Jokiel (1o47) predic
Ao tripling up to 1000, :

-- Fepecinlly in the cnce of citivens, who have cetiled ou
cide the large city centers, hirher demande on the acou
ctical environrent nmuet te expected; just theee are

disappointed in view of aireraft noisae streag,
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(The residents may have already been conscious of this
fact, but not of the extent of continuously inereasing flight
operations, which have increased congiderably in the 9
yeare of averiare residence (compare 7.1).

In this comnection, several gociul-psychologrical consider-
ations are presented.

Aircraft noise is not self-gonerated noise (as in the

case of lawn mowers) and cannot he fFenerated by -the residents

(if they are not pilots); such noises are vossibly easier to
accept (conmpare, for exanple, Sader, 19¢6),

Noire, understood as undesirable stimulus, is incscapeable:
there is no choice tetween perception and nonperception
(you can cloge your eyes, btut not your ears). Furthernore,
flipht operations are neither subject to a echeduale which
can te understood bty the residents, nor can it Ve influenced
at all in detail; the possibly resulting feelines of a certain
powerlessness may be a factor in the evaluation of aircraft
noirse (noise experiments carried out by (Glase and Singer

“(1972) on the influence of "predictadbdil ity and "controlabtility’

point in such a direction; Irle (1o74) interprets this

with the statenment, "aireraft noise is also a stresc factor
in the environnent, to which the affected persong are sub-
Jected passively due to a lack of predictability and control-
ability"), :

vinally, it must le considered that the persons interviewec
are chiefly owners of the apartiment or the house ond already
for reasons of eccononics, very limited in poseibilitiee for
ercaping the noise streae,

Jhen the noise strese due to flieht operations at landing
Tielde ie measured against the healdth definition of the
sorld Henlth Crpranization (LUHCY, 3t ean tre stated that the
rirht to wocinl, peveholoricnl and conmatic well-bteing ie rot

satlvfied to an appropriate degrec,

There nay te no damare to health in o phyeical cenee,
aeasured aradnet the medical criteoria of dansen (1oe?, 1971,
aonong oihwrr) or loastoiBtter (1072,  and 173 amone otherg)
or even anefest divenses, a2t least not in the cave o1 healthy
pereons btut the continuous dicruption to dally activities as
wis deternined here, cirnitios ot least a peyeholosical and
voclal deterioration ot individunl'ponsitilitius, for ful-
fillment and it cannot be excluded that a permanent reduction
of recrentional tunctiona (althoush only during the day)
hoe lone-torn romntic consequences (dGlave et nl, (Lova),
for example, point to the “peyehiologlenl cocte" of the ade-
Juctinent of perfornance Yehavior 1o nolee), Reterins directly
to nireraft noice, Alexandre (19773 preachen the concluscion:
oo comparicon orf suropean and Ameriecnn studies, frequent -
dieruplions to Tanpunge conmnication represent the limit of
toleratility (even flostorkdtter (1e7%) soce thie ae o de-
cirive lTinitation in Living aunlity"; eueh noise eflrecte are
alro Listeod by the persone interviewed.,



A definicive evaluation of aircraft noise stress (this
‘was already demonstrated in the considerations of the “Comn--
mittee on the lroblem of Noise", 19€3, cr Grandjean et al.,
1969), however, is difficult -- as was already explained

in 8.1 -- and that also applies when reference is made to the
concepis "dangers", "annoyances" and "dieadvantages", assuning
central significance in numerous leral resulations and also

in the Federal lmmission Frotection Regulation (1974),

According to predominant interpretation of these concepts
(compare for example the Immission Frotection Regulation
Commentary by teldhaus, 1974, or the evaluation under noige
aspects by KlosterkBtter 1974), danger to health ean protvavaly
not be considered near landing fields due to airceraft noice
or only in the broasder senge of AHC annoyances, understood
ag "nepative effects on the physical and mental well-being"
and as disturbing effect on performance, mutual communication
and recreation, are clearly present; when not only losses in
capacity are considered disadvantages, tut also (less material
the nerative effect on the personal living state (e.o,
usually having to close windows, or being continuously annoyed
by noise outside (on the terrace, in the carden, on the
talcony)), then a disturbing environmentnl eftect can also
be stated in this interpretation.

“hen the interest of a representative, intellicent
citizen in a living space protected from environmental dangers
ig taken as a neasurc (veldhaus, 1974, p.12), it can Le stated
in sunmary that the population near landine fields is annoyed
continuously by aireraft noise and subjected to disadvan-
tages; @ substantial portion of the affected persons asédsses
this negative effect as corsiderable for certain times and
with respect to certain activities. :

£.3: _Leoasures for Reducing Adreraft Noise Sirecss

The necevsity for neasures arainct excegsive alreraft
noise stress results from the evaluation of aircraft noice
problems,  Such measures have also been denanded for the
Tanding tields for years (not ineluded in the Rerulation
for the Irotection irainst direraft Noise (1971)), and the
Yederal Government hopes to pass an appropriate legal repul-
ation soon. v

The ldeas abtout desiratle and achievable possitilities
in contating aireratt noise, however, are diverrent, as was
recently demonstrated in the podium discussion on "recreationa,
flirht and neise" (essen, Lay 9, 1974); of course, the de-
mande, on the one hand, of pilote {reprecented by the Gernan
Aero-Club Mel -~ cee for example Lutfteport 5, 1074 op

AL 1005 and, on the other hand, the persons af-

by adreratt noise (orpaniced in the Federal fHegociation
deadnst Adreratft Noive; seo for oxample Cocer, 1078) diffor
convideratly and even the putlic otfices -« cities, states,
nation -- are often involved in contlicts of interest.
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Some information on the situatioh in Egelstach is given
an example (the landing field with the greatest number of
phts in the Federal Republic of Germany):

The airfield corporation apparently intends rore emphasis
on bPusiness travel to the detriment of training flirhts
and recreational flirhte (according to the "development
plan", 1971, and ¥luch, 1975): The clagsification ds
landing field class I, will be achieved bty expansion.

Accordine to the State development plan in Hessia for
1980, expansion should put lgelcbach in a pocition to
assumne the so-called reneral aviation and a portion of the
regional air traffic to reduce the load on ¥rankfurt
(compare Apfel and .eter, 1973).

An increase in the load on Ezelsbach resulted due to
traffic linmnitations for lighter aircraft at the large
airport in Frankfurt,

The expansion of motorized flicht operations (up to 1955
only gliders) wag already cause for annoyance to the
farmers, who threw hay on the runways ("hay farmers").

The citizens' initiative apainst aircraft noise lis againeg
any expancion of flight operations (according to “ppendahl
1075) osnd demands, arong other thinfs, a total bann on
f1irhts for the early afternoon and weekend (but does

vant to accept recreational flying in “wrelsbhach) and
places emphasis on increased sound protection requirements
the desired criterium is the Technical Crdainance ar.
nols=e.

There ic a recsular aireraft noise cemmission (on the
pattorn in ¥rankfurt), in which the state of liegsia,
the affected communities (%relstach, Zrzhaugen), the
airfield company, the citizen initiatives, ete. are '’
represented. o

Since 1072 tire limitations on flirkt operations were
introduced, tut only for training flighte (compare ?.3).

"he succese of flirht resulatione related to noice
protection depends mainly on whether the tower is occupie:
and by whon.

ihe mayor of the corrunity pointe to a medieal opinion:
commicsionsd ne an. aid to plannine; zones exposed to high
levels of noise and not vet developed should algo be kept
free of homes with the aid of +the development plan, and
an exponcion of the airtfield should only Te accepted
under the aspect ot safety; the work of the zirecratt nols .
commicsion is concidered succeovstul (Simon, 1275)., 7
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-~ An area of new construction with appartment buildings
(Tayerseich) was almost positioned in the area of the
approach and departure flirht path (further expansion,
however, of this appears to bve stopped) .

== Several hundred places of work exist at the airfield in
Sgelebach (especially because of an aviation company) ;
in contrast, there are no eccononic advantages for the
community of Irzhausen on the other slde, also affected
by the noise.
Numerous problems and conflicts of interest presented
here, exist in similar form at other landing fields.

While the pilots insist on the "freedom in air traffic
based on leral regulations up to now" (Lufteport 5, 1975
p.4), the affected population demands extensive limitations
at numerous locations or even a bann on notorized flight
operations (as partially in St. Augustin); the decisive
conflict is centered in the fact that the time in which rnost
pilots exercise their gport (perhaps the only time available
to then), is precisely that time in which the residents near
alrports are usually =t honme and wish to pursue their intereste
without any disruptions (the fact that many flirhts are aimed
at areas with lovely landscapes serving for recreation,
intensifics the protlenm).

Under these circumstainces, the Federal Association
Aeainet Alreraft Noise is demanding & tann on training, tour,
towing and advertising flirhts on weeokends and holidays, ..
procedures for reducing aircraft noire, nininum of flicht
altitudes, of £00m over cities, otherwise 500m, and a bann
on night flirhts from 10:00 perie to 7:00 a.m. (according to
Ceger, 1074, p.21).

In view of the contradictine demands, the "leral ordainance

on the temporal limitation of flight operations with licht .
alreraft and motorized ¢liders at landing fields" prepared -

ty the Federal l.inistry of the Interior (in coordination with
the Traffic Linictry) apparently represents a compronice; :
this chould "take into consideration the requirements for
protecting the population ne woll as the justified interests
of recreational tlisht" (Vogel, 1974 p.101).

dow well does. this draft coinside with the opinione
of the interviewed residents near 2irports? The resul t-
presented in detail in 7.5 produced the followine:

== 311 tines in which a bann on flirhte was demandoed by the
magority, Ly teking into the conslderation in the ordinance

-~ In addition, however, tetter protection for early evenin:«,
tpproxamately after 7:00 pup., is desired (for example in-.
trelebaieh, tut only for training flirhte).,

102



L LT T R PR

-~ Generally, the majority of persons surveyed does not

~ desire any exceptions to the flicnt limitations; this also
applies to test flirhts of aviation or alrcraft companies

: (or demonstration and sale flights), not specially nanmed

. . in the ordinance draft.

! (There is even only linited understanding for deployment

of the army, police and torder police in the times to be

protected )

Jhether an actual reduction in aircraft noise streas
would be experienced when the ordinance is put into effect
‘will probabaly depend upon how concistantly it is interpreted
with respect to the times, and abvove all, the types of flights
included in the ordainance. :

Two unfavorable effects appear possitle:

-- The time limitations, of course, lead to a shift to other
tines of the day; in-so-far as these are not the limited
evening hours (e.e. €:00 to 9:00 p.n.) as well as Saturday
afternoon and Sunday wmorning, causing a considerable
increase in the flicht freauoncjo" at thege tines, other
tives, in turn will be poolallv nefatively influenced,
inportant for the psvcholoelcal and physical recreation
of human belinge.

-- If it should btecome possitle to receive porml 'sion for -
flichts and flight ecquipment which would Ye included in
the banns in a etrict interpretation btecause of possibtle
wenknesses in definition (for example in the limitation of
r‘ﬂroxilomwl and rtusinees flights ete.) or deficiencies
1}\ technical controls \»lth respect 1o kound protection

data, the poal of stress reduction for the residents near
tho alrports would be more difficult to obltanin. '

Such arruenents lead to a certain skepticism with
regpect to the ordinance in the case of the aurveyed
citizen initiantives (ns reported by Uppendahl).

Since the linitation on T1irht operations at certain tines
can only reduce the flight ; rﬁouenglo to a certain degree,
the reduction of the sound 1ovol attaing epecial sipnificance.
In this care, the ordinance cains substantial momentun
due to the rerulation on exceptions for aireraft fulfilling
the Increased sound protection demands.

Fast ut not least, peycholorical aspocts -- sueh as the
olrervation that the louder aireraft apparently contrivute .
an over-proportional arount to the arisal of disturtance and
annovance -- make it dmportant to interpret the concept
"gtate ol the urt in technolosy" according to environnental
protection, i.e. to place rore strict demands, not only on
new perndte tut alwo on the presently available aireratt
(cov‘ovpondjnr recormendations wore presented by the expert
commicaion tor environmontal auestione; compare aleo Jokiel,
1275) . iirher taxation of louder aireraft types 1o also
demanded (gpoendabll, 1978),



l.uch informal information from the interviews aleso
points to the inmportance of especially loud fly-overs (anmple'
Towing aireraft). On this topic, Rylander and sBrensen .
(1972, 1973) are nmentioned, who tepin with a maximunm level
concept for the aircraft noise annoyance at commercial airports
-~ gpecifically, the loudes t 1nd1v1dua1 aireraft the is a.
deternining factor.
The fundamental probdlem, continuously increasing the
extent of the ailrcraft noise strees, is the spatial prowing
together of residentinl areas and areas emitting noise, such
qq the ailrports. ‘ :

The interviewed residents near airports point to the
fact that they did not move away fron the city to live in a
noisy environment; the recreational pllot° present the arpue-
ment that the airfield was usually there tefore. ¥oth ar-
tuements are correct in principle, but it must Le considered,
on the ono hﬂnd, that the air traffic has increased to an
extrenme desree in the past 10 years, (compare 2.1) -- protataly
more than even caretul contractors suspected -- and in adoltlon,
tho expansion of the landine fields was often carried out only
in regent times (Eyelesbach: 1977 Tonn: 1870), tut on the
other hand, it must also Yo etated that in nunerous areas
exposged to noi°o, conctruction is teing continued without
any thoushy) as is also deronstrated in the sample drawing) .,

The consequence can only bte to develop hetter possibilit-
leg of construction planning, atove-all, extencive in area. as
in tine.

I'recicely tecuuse human settlenrents canrat re made into
cement bunkers, sound protection measures on the part of the
receiver (with reespection to inmniecsion) emn only produce a.
reduction but no solution to the probvlen of anirerat noice,
but the nmeagures on the part of the transnittor (the 011t+or\
produce lecs recults with a decreage in the distance betwoon
transnittor and receiver of the neise, the population and area
plamine near nirtrields paine in sirnificaice it excessive
noive stress is to be prevented nt least in the future (com-
pare on the sutject the considerations, nlro relevant for
landinge fielde, presented vy Poewer, 100¢, 197G, or the in-
Tormation in Jandis, 1974).

(o

e succese of Mmeasurece for reducine aireraft noice

effects iy, of course, not only dependent on phyelecal, but
aleo on poyeholosicnl fnetore.  siret of a1}, the exiont of
2 tut, morcover,

1 ' . Nt b . g N
the nolee strece naet bo poticatly
1

\ x
1t may ve impex*ant that the Limitati in lirht operations
are con“\]'” w and predictatle for the affeoted persena, -t
that A reculatd - even when 11 ennnot sntiefy 211 partice
ag uocorpronive -- 1o perccived as on onetunl acrecenent and ie
maintained; oleo, on appropriate pultlic office to whieh '
auestlions or conplainte can weeent (sinilar in tyve to
the omtudermen) mayv have n uset™ul function reduction fnctors.
(“he effect of moderntors of o craft noles offect prosented
In vl alovesnll, the socind cvaluation of the adrport eit-
uation, supporte such coneiderations)



Finally, any noise protection rerfulation is situated tetween
two extrenes: If the basis employed is that hardly anyone
tecomes 111 as a direct result of aircraft noise (as is the
cage with poiconed food), or employ the adaptation capacities
of hurman teinys, there ic hardly any need for restrictionc;
however, when it is considered that even treyonc the direct
flirht paths congideratle portiOW° of the population feel the
nefative influence of aircraft noise, only a complete halt

of air traffic would te a pronise for an end to the stress.

Then, whether measures, such as the leral ordinance
discussed, 1° evaluated as sufficient or insufficient for the
annoyances and di chvanta;cs to the affected population
studied and documented in this research, depends on the
“prenise of the consideration of values (compare 8.1); it
certainly contributes to “"assuring human teings an environ-
ment which they reouire for health and a difnified exictence®
(environmental program of the Federal governnment, 1971).

8.4: Coneiderations for Turther Rescearch:

The social-psycholorical field study presented has
produced numerous data for evaluating the aircraft noise
problem st landins fields; it Is provataly obvious that the
analysie of the complex interdependent structure of aircraft
noise effects on humans could not te exhaustive. '

A ceriticism on the content of the questionnaire employed
(which was not as detailed in cone pointe as would have
nerhaps teen desiraltle upon 11tor congideration) would lead
too far here. This report, however, should Ye concluded by
geveral, more fundamental renarke atout further research,
produced fron the intevpretation of resulte:

-= o survey with a etandardized auectiornnaire will only te
atle to dowovctv'to the effeecte of airecraft noice on. '
daily btehavior to certain limite (just as experirents ’
in the laroratory); recearch methods, in which the reul-
life situations and snontaneous reactions of affected
persons in their custonnry circusctances are lirited as
little as poscgiile (explorations, otservations of le-
wavior, perhops phvelolosical telemetry) would have leen
ettier c.px‘lo of- denonestratine the tehavioral areas
norntively affected.

-~ Croece-coctional studiees (slich as the one presented here)
acculred data on continuvous manifest effects of aireraft
ion, fow noise processing develops should e exanined
ty lons dtudinal stedies (for exanple, also with POTr&onne
who firet moved to the neishiorhood or in the ence of
new oxanples of aireraft noive conditicne).

=~ 3t etill appears unclenr how zireraft nolse shonld Lo

Ga at to the affect of other
typoe of noise (on the one hond y with respect o the
reactions of meE,  perhape interactinge with
orle another, orn the ot“r? '"nd nncor the asepect of
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-~ I1 must also te considered unexplained, also in the case
of aircraft noise, whether the peak level or frequency
of the noise events are riore responsible for the resulting
disturtance and annoyance (this also has effects on the
appropriate evaluation measure, but also the stratecy
of combatting aircraft noise).

-~ hen the extent of a noise protection regulation is con-
sidered suitable by individual officials (such ag in the
cage of the projected leral protection refulation on:
flifht operations with lirht aircraft and motorized

¢liders), then, suitatle social-scientific data should he
frathered for such a decision {especially on the structure
of the population and its density).

-- FYrocedures may possibly te developed for political in-
formation neasures (teyond what results fromn the area
utilization plans) to inform citizens at least, .about the
possible consequences for versonal well-being before
soving into an area subject to noise, so that such a
decision can be made after sufficient consideration
(especially persons who are less robust in relation to
environmental stress should be able to estimate expected
nerative influences, wherever necessary) .

Finally, research should not only serve the purpose of
provising more data on what must be protected and what can
te protected, btut also contritute to the search for an en-
cirical foundation and control for actual measures of air-
eraft noise protection. In thie interpretation, a type of
accompanyins rescarch appears necessary, in order to observe
the effects (and repercussions) of noice protection regfulations
and to learn frow these for further plannings, of environmental
protection. :
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