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Summary 
The paper discusses the result of a long–term noise monitoring in avillage close to a high traffic 
motorway. Thanks to the big amount of collected data some aggregation according different 
criteria were possible.  
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1. Introduction1 

In 2010 ACCON Italia was delegated for the 
implementation of a real-time noise monitoring 
system close to a motorway which cross a village 
in a village in Germany, The developed system, 
still working and visible on line to everybody at 
the address http://graefelfing.noisemonitoring.it 
[1], acquire one spectrum per second, and use 
collected data to scale a set of precomputed noise 
map, in order to produce dynamic map updated 
every minute, according to the acquired data. 

2. The monitoring site 

The Gräfelfing village lays in Bavaria close to 
A96; this motorway connects the city of Munich 
with the city of Lindau. Figure 1 shows the 
location of the village whereas Figure 2 shows a 
detailed satellite image of the area. 

Figure 1: Monitoring station location 
 
 
                                                      

 

 
 

Figure 2: Satellite view – image 2014 © Google 
 

3. The monitoring system 

For the acquisition of acoustic data, Gräfelfing 
municipality opted for a ‘live’ system [2,3], able to 
publish results in real time on the web. The 
implemented monitoring system is based on a 
standard Class 1 sound level meter allocated inside 
a box, which includes power supply system and 
data transmission equipment. More in details, in 
order to reduce power consumption and to power 
everything by the means of a solar panel, the 
transmission system has been specially developed 
for the described function. All acquired data are 
sent in real time to a web server allocated in a 
server farm, which provides the 'on-the-fly ' 
generation of graphics and acoustic maps.. In 
addition to the acoustic data, the station also 
collects and transmits some meteorological data 
and  the state of charge of the buffer batteries  
which guarantee up to twenty days of operation in 
the absence of sun (for example for the presence of 
snow on the solar panels). Figure 3 shows an aerial 
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image of the monitoring site and a detail of the 
acoustic monitoring station installed. 

Figure 3: Monitoring station  
 

4. The web page 

As already explained the use of the GPS network 
for the continuous transmission of data allows their 
publication on a Web page. Figure 4 shows the 
web page with the dynamic noise map. In addition 
to map representation, other parameters such as 
time history, spectra and spectrograms can be 
displayed. 

Figure 4: The web page  
 

5. Monitoring results 

The data presented in this work are related to the 
overall LAeq, acquired from 01/01/2011 to 
31/12/2013, aggregated according to different 
criteria. Figure 5 shows the average weekly 
schedule; Each point of the curve originates from a 
population of over 150 samples. 

 

 Figure 5: weekly averaged levels 
 

Figure 6 illustrates the standard deviation of the 
averaged level shown in the previous graph, which 
– except for a certain time slot best discussed in 
the following work – shows a contained dispersion 
of the data.  

Figure 6: Standard deviation 
 

By the overlap of the different days of the week, it 
is possible to compare the various day behaviours. 
Figure 7 shows the average hourly levels for each 
day of the week; Also in this case each curve is the 
result of an average over 150 homogeneous days, 
from Monday to Sunday. 

Figure 7: hourly behaviuor for different days 
 

The shape of the represented curves is typical for 
road noise, with its minimum in the early hours of 
the morning, and its maximum in the peak hours of 
the morning and the evening. The graph also 
shows how the different working day are 
substantially overlapping, whereas the Saturday 
(blue curve) and Sunday (purple curve) present -as 
expected- different behaviour if compared with the 
other days of the week; More in details, Saturday 
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curve shows lower noise levels than the working 
days, except for the first three hours of the 
morning where the effect of the late return home of 
the people after the Friday evening is highlighted; 
Moreover, always on Saturday, in the morning the 
traffic resumes more gradually and with a time 
delay of 1-2 hours compared to working days; 
Finally, on Saturday evening, unlike the other 
days, after 10 pm the traffic is maintained, 
replicating what already happened on Friday 
evening. Sunday presents a curve similar to 
Saturday, but with a further time delay in the 
resumption of traffic, which also remains at 
slightly lower levels, except for the evening hours; 
It is interesting to note that after the 11 pm of 
Sunday, the traffic decays rapidly as people 
prepare for starting a new working week (This is 
also confirmed by the red curve on Monday, which 
in the first 3 hours of the morning presents the 
lovest level of the whole week, and then go up 
quickly after 4 am.).  Figure 8 shows the standard 
deviations calculated on the arithmetical averages 
presented in Figure 7. The figure shows a small 
dispersion of the data, with evidence of the period 
of greater variability in correspondence of the peak 
hours of the morning, except for the day on 
Saturday that in the same hours has similar values 
to the other hours of the day. This dispersion of the 
working days values during peak hours can be 
associated with the variability of traffic flow 
which, for example in the presence of congestion, 
gives rise to different noise levels than the fluid 
traffic condition. It is rather singular as also on 
Sundays present, for this time slot, a standard 
deviation with trend analogous to that of the 
working days, and with greater value; This 
deviation can probably be associated with private 
vehicular traffic which, only in the case of 
favorable weather conditions, is directed out of the 
city on Sunday mornings. 

Figure 8: Standard deviation  
 

 

Figure 9 shows, for the different days of the week, 
the average daytime level (06 am - 10 pm) and 
night level (10 pm – 06 am); Even in this case the 
data population that gives rise to each curve is 
over 150 samples. 

Figure 9: Day and Night levels 
 

The chart shows almost similar daytime levels 
during working days, peaking at Fridays, lower 
levels on Saturday, and even more reduced level 
on Sundays. As for the night level, thiese are 
analogous to daytime, but with lower values, and 
in advance of one day (the shift is due to the fact 
that the night level of Sunday is affected by the 
resumption of traffic in the first Hours of Monday;  
The same behavior is of course true for all the 
other days of the week.    
Figure 10 shows the standard deviations related to 
daytime and nocturnal averages. 

Figure 10: Standard deviation 
 

The analysis of standard deviations shows a low 
dispersion of data. 
 
Figure 11 shows the trend of averaged weekday 
daytime levels, vs months. In This case the data 
population is over 60 values for each month of the 
year. 
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Figure 11: Day level vs months 
 

The graph shows that daytime noise on weekdays 
is slightly lower in the months from April to 
August. It should be remembered that the use of 
thermal tyres, compulsory in Germany during the 
winter months, also contributes to the change in 
road sound emission. Figure 12 shows the 
standard deviation.     

Figure 12: Standard deviation (working days) 
 

The same trend as in Figure 12 is also proposed by 
separating the data according to the specific day of 
the week, even if it is necessary to underline that 
in this case the statistic is impoverished 
considerably, having only 12 samples per day per 
month. The high dispersion of the data shown in 
Figure 14 confirms what has just been stated; 
However, despite the poor data population, the 
chart gives intresting information. 
 

Figure 13: Averaged day levels vs month 
 
 
 
 
 
 
 

Figure 14: Daytime average levels vs month  
  

6. Conclusions 

In addition to to request acoustic data, the big 
amount of collected information permits to 
investigate also habits and behaviour of the 
citizen, as function of hour of the day, deay of the 
week, month of the year, etecetra. 
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