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An experiment was designed to determine how the interposition of 3. ve-
getal screen between a sound source and a reception site can modify
the acoustic level on this site. Its main results will be described
and the respective contributions of various meteorological and dendro-
logical parameters on the observed modifications briefly analyzed.

Mat erial and method

Two experimental settings were adopted : one to measure the acoustic
level on the site [DH J, the other to determine the effect of the ve-
getal mass on the acoustic wave crossingit (EX2).
The vegetal screen is composed of 150 Thuya etroviregs(la/14.5 m). The
site studied is an open plot of plane grassland. ho differently struc—
tured screen! were tested : the first is formed with 5 jointed rows of
maximum plantation density (surface : 30 x 52m ) g the second has 9
alternated jointed rows (surface : 25 x 9 m ).
The mean dendrometric caracteristics of the screens were determined
with 5 randomly selected trees.

The signal, either a white or a pink 1/3 octave filtered noise. is
emitted 1 m from the screen and 2 m from the ground. The two channel
emission (2 x 80 w) covered a 100 — 10.00 Hz frequency band. The
screen 'and a 114 m distant space, directly in front of it, limited the
spot where the measures were performed (see Figure].

Sound levels were successively recorded on 21 different points of the
spot : in EXI, simultaneously with 1: microphones held on a movable
mast at 0.5, 1.2 and 1-1 m from the ground -, in 3X2, with 3 microphones
fastenned 50 cm from each other on a square plywood panel (side = 1 m,
thickness : 2 cm) lying on the ground and moved from point to point
right behind the screen.

If possible during the same day, the experiment with screen was com—
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plated with the same paradigm without screen the different output and

recording points being transferred on the same side of the screen.

For éach recording points, acoustic measures were completed with meteo-

rological readings. six variables could affect the acoustic level on

the site : temperature : x(1) ; hygrometry : x(E) -, wind on site :
x(3) ; wind projected on the acoustic ray : x(b) ', geometrical weake—

ning and impedance of the ground : x(S) ; vegetal mass crossed by the
acoustic waves : x(6).

The range covered by the meteorological variables during the whole eX'

perinent (which lasted more than two years, 1978-80), is given in the

following table :
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A multiple linear regression model has been chosen to determine the ef—

fect of each of these variables on the acoustic level of the experimen—

tal spot, the transfer function of the vegetal system'was used to stu-

dy the influence of the vegetal mass on the acoustic beam. ,

Results

Effect of the variables on the acoustic level of the site (EXI)

If Y is the difference between the em tted an received sound levels of

the examined frequency band, the following model can express its va-

riations : v 5 _
y: ‘ =n°+xumi(i)+uo.x(5)*£

H i=1 1
where Yo corresponds to the measures without the vegetal screen '; then

x(6) = 0
Y1 corresponds to the measures with the vegetal screen ; then

x(6) = 1 2
z = residue of the rule N (O,a)
51 = coefficient caracterizing the influence of x( 1') on Y.

- First note that the multiple correlation coefficient 2-, between the

x(i). shows that the adaptation of the model is not constant function
of the frequency‘

- The temnerature x(1) and the hygrometric x(2] effects on Yo start
being noticeable at 2.500 Hz ; this influeSC§1is mogaimmrtant, but
also more irregular on X]. In both cases, and — "‘8 “853th”-
- The Wind‘s influence on ‘Io is greater thaan1 but, in both cases,
anemometric readings at 50 cm of the ground enhance the variability of

o3 and a h. _
The effet ‘o!’ x(S) is always significant :4: 5 greatly varies for
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630$ \I g 2500 Hz(0.h21éu§<1.51)but (15 =1 for V >2.500 H7“

- Its only from 630 Hz that the vegetal mass has an effect on ‘H (the—

refore. this frequency constitutes the inferior limit of our study, i—

nitially started at v = 100 Hz). Notice that negative values fox/'65
were only obtained with the screen containing maximal plantation den—-

sity and for u g 1.600 H2.
A linear regression of n6 onvthe logarithm of the frequency gives a
gogd approximation (explained variance 3 92 i) of the variation rule
0 (u .
The coei‘ficients of the regression line for each of the two studied

structures are :

  

The following table gives the variation range of the coefficients for

the 6 studied variables (and of r]

   

Treesfsrnzunctiemezjbsxessteleess (EX?)
Computations dere done with 100 ms white noise sequences (sampling pe—

riod : 20 kHz) where the transfer delays of the wave accross the vege-

tal channel were corrected.

As the sound was recorded on ground level only, the direct and the dif-

fusion waves, inside the screen, were considered.

Three transfer channels (A, B. C), with a respective length of :. T7111

7.80 m, 15 m and vegetal mass factor of : 114.51 g/cm , 21.87 g/cm ,
37.2 g/cm , have been considered. The mean response of each channel

was given by the responses of the 3 microphones on the plywood panel.
The autoregressive (AR) (all—pole] method was choosen to model the

tranfer system. This method is based on the resolution of the following
temporal equation :

y +a yt_1+' .....+a y_ =G.e‘

where et and y are discretflvalues of the inputpand Butput signals,

G the gain of he system and ofGthe transfer mnction : G

5 (z) = = —__1_.—_

“2 1+a1" +....+apzp
e ‘5 lack of whiteness has been corrected as follows 1
a — computerizing the AR model on e with a white input at

b - filtering y with the inverse o the obtained model and,

c — identifying the investigated model on y , previously filtered.

In this case, e ,has a constant spectral density and the obtained

transfer function is equivalent to the spectral power density (S.P.D.)
of the filtered yt.

A linear regression of the S.P.D. on the logarithm of the frequency

for each octave hand, between 1 and 8 kHz, has given the following
results :
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- Slope of the regression lines of the S.P.D. by octave band, on the

frequency logarithm (within bkt : standard deviation of the'regres-

sion error). 2
The values of the exceeding absorption coefficients (in dB/g/cm ).for

each of the 3 examined frequency bandsuare then as follows

 

— These values are to be compared with the coefficient of the first

experiment (a = 0.1%1 ).
Results obtained in EX1 are statistically significant for the whole ex—

perimental site and all usual meteorological conditions met in the Pa-

risian district. However, those in EXZ, are only reliable for the ve—

getal screen with no consideration for meteorological conditions.
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Experimental site in EXI

HP : Loud speaker
MS : ref. microphone
c : measurement points

  


