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PemUniversita‘t -G-IS-, P.O. Box 940, D-S‘id) Hagen 1, m1;

AIMOFTHESIVDY

The 'Minister for Traffic' of the PEG initiated an interdisciplinary
field study (IF-II) on the relative effects of road and railway
traffic noise [1]: At equal level of annoyance road-railway
differences Eran about -4 GEM) (disturbances of oanmmicatim) to
+14 dB(A) (disturbances of sleeping) resulted - depending tn the
reaction and level of
’lhe aim of the present paper is to shod that these differences are
also influenced by nm—acoxstical factors or 'mderators' (such as

persmal diaracteristics of the recipient).

055'qu AND moms
select-1m of Areas. 20 areas - selected fran aluost 400 -. were
investigated: a) 7 areas with predoninant road and .7 areas with
predalfinant railway traffic noise; in thae areas the secondary noise
source (rail resp. road traffic) nust be atleast 7 4150;) lower than
the predurdnant source, b) 4 areas with almost equal imnission of
road and rail traffic noise (mixed inmissicn area), and c) 2 areas
with 10.1 inmissim both of rail and road traffic noise (control
areas). 'me physical lwdness - defined in terms of leg - of the road
traffic areas varied between 48 and 72 dam) by day
(16 h: 6 am. to 10 pun.) and bet-weal 36 and 68 (BOA) by night. 'Ihe
corresponding xeasurenents for rail traffic noise vary between49
ard 70 dB(A) by day and between 46 and 69 dB(A) by night.
9 of the areas selected were urban and 11 were rural (mitts
with less than 20,C00 inhabitants). In these areas 1516 55 were
selected at randan.

1) The study was sponsored ty Dem-5:312 F‘orsdmmgsgeneinsd‘iaft (DEG)
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Schuerrer
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Neasurerrem's of Anngance and of 'Moderators‘ . Annoyance was measured

by means of a questiamaire. out of is quesde several scales to

neasure the reactions to rail or road traffic noise were oonstructei.

Fran these mly the follming two cmposite scores were here

cmsideted: _
R1“: 'general annoyance by day' (carposed of 5 variables: such as

'disturbances of rest and leisure' , 'scmatic and vegetative

caliplaints', ‘disturbances of micatim‘)

RI: ‘general annoyance by night' (oanposed of 2 variables:

'disturbances of sleeping‘ , 'general disturbance by night').

The questionnaire also contained itats to neasure personal

d’iaracteristims, frcm these neasures only the following are here

considered:
M1: 'general noise susceptibility'

M4: 'general lability' (M1, M4: each omposed firm 4 subscales)

M3: negative attitude to tedmique.

Dividing the 5-point—scale (M1) at the scale-midpoint results in the

didiotary: mm = (0,1) (0: nm susceptible; 1: susceptible to noise)

- suitable to define subsanples of 55.

Furthermore 55 were in those tending to open the window

(FENS‘I‘ = O) and those tending to close the window whilst sleeping in

the surmer tine (E'ENSE 1).

RESULTS

The influence of the nan-acoustical variables m annoyance shall be

shown
a) by dividing Ss in subsample by MD and E‘ENST and

b) by means of multiple regression.

Subsflle Analyses. .

Separately for eat—)1 subsamle and separately for rod! and rail

traffic noise. ‘straight lines' [2] between the annoyance scores

(RI, m) and Leg were outputediEadi line is based on 13 areas and

connects the mrrespmding wean reacticn scores of the subsample

widened and me LEI—values cf the areas.

Then for each subsanple the lines for road and rail traffic noise

were carpared and differences between them at equal levels of

annoyance were _cmputed (see table 1).

Tm table shms:

- overall sflle: The sane amoum: of annoyance is reachei for

railway noise at levels which are higher than for road traffic

noise (rail benefit . 'Ihis benefit is greater by night (R4) than

by day (RT) and greater at higher than at lower -leve.ls.

- Subsaflles of susc_e2tibil_i§y: For $5 susceptible to noise the rail

benefit is distinctly igher than for 55 not-susceptible to noise.
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ROAD lIS. RAILHAV TRAFFIC NOISE
———-—-—_—_

- Stlbsalgles aomrdjng to windm glen—edgclosed: For 55 tending to

close the winds»; whilst sleeping in sum: the rail balefit is

greater than for Ss tau-ling to open the windm.

Multigle Essim Analxsa.

To analyse the relative effects of acoustical and nm-aeousttcal
factors a) the annoyance reactions multiple regressions were carried
out. As 'dependent variables‘ or 'criterim' the annoyance reactims
Rl‘ Pr '1 R1 resp. and as 'independent variables' or 'predictors' M1,
MB .. M4 were used. Intable 2 three soluticns are summarized:

51: R1‘ (in resp.) versus Leg(sinple regression)

52: m (m resp.) versus legand M1

53:13 am resp.) versus Leg, M1, M3 and M4.

Eadi soluticn was done separately for each source (road/rail noise).

Differently frun the subsanple analyses these regresslm analyses
were done 01 the base of the individual reactlms of the 55.

Table 2 shows:
(1) ‘111e overall level of coefficients is rather small;

(2) Fran the simple correlatims (r) between one predictor and the
criterion the coefficient for leg and the reaction is higher than
those for the other predictors: .

(3) Cmsidering the relative cmtributim- of the predictors (B) in $3
itcanbeseen, mat-apartfmlgi-mhasgreaterpredictive
power than MB or M4; M3 is the weakest predictor.

(4) Wm the single -reactim-solutlm (S 1] with the

solution 'reactim‘ vs. . M1 (52) shws: Taking into account
a nm-aacmstical predictor such as 'smcmtibility‘ (M1) in
addition to 1..Eq increases the 'acplained variance' (:2. R2 I‘ESP-J
of the model. ‘

m

[1] JI‘-II: Interdisziplinare Feldstudie II u‘ber die Besaiderheiten

des deienenverkehrsla'ms gegenuber den straBewerkehrslArm.
Planmgstfiro Obemeyer, Mfinchm 1983.

[2] Madansky, A.: The fitting of” straight lines men both variables
are subject to error. J. 'Aln. Stat. Assoc” _51, r173-205, 1959.

  



 

Schumer

Table 1: m/xal—Lmfiffm for different sanples

difference in L3; at

dB(A)=50 dB(A)=7O

reaction

variable

55 not-susc.
to noise

SS susceptible
to noise
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Multiple regrasims: criterion am 02

(121‘, R1): predictors: I M1. M3.

8: standard regression coefficient; r: product nunentcorn:
R: multiple correlation coaffiuient. Predictors:

s1: 13;; 52*: Leg. M1; 53*: Ly, M1, M3, M4

    

R o A D —_l

Leq M1 _ M3 M4

RI‘ 5 .563/.537 390/330 1—/.o93 -/.136
r .52 .32 .22 .30
R .65 .67

m 8 4877.464 .402/.357 —7—.oo1 -7.145
r .44 .35 .14 .29
R .59 .61  
    

RAILWAY

  

        

RI‘ 8 .fi77.487 1847.237 -7.111 -7.087
r .46 .19 .20 .20
R .54 .56

m B .337 .315 JCS/.262
r .28 .24 .16 .20
R .41

       

 

*befoure'fl: 52; after'/': 53

 
   

 


