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Introduction Results and Discussion

A meeting organised by MiljgPunkt Indre By-Christianshavn about 11:00 pm - 5:00 am Inside Third Floor Flat Inside First Floor Flat

noise pollution, which we have attended together with 9 representa- Night time Noisy (Sat. 11-6) | Quiet(Mon. 13-6) | Noisy (Tue. 14-6) | Quict (Fri, 17-6)
tive residents of the main area of the inner Copenhagen, has confirmed Lnight,inside[dBA] 339 26.8 330 20 9

that nocturnal noise from the streets is a real issue. On week- Lnight, outside[dBA] (Lnight,in+19dB) 529 45.8 52 48.9
ends, residents are incessantly exposed to night-life noise emitted by LAFmax,inside [dBA] A7 4 425 45.1 42.8
public places like bars, crowd movements and increased traffic activi- : 7 7

ties. .StUdleStr&d.e is one of the most ajffeCted Stree.t because Of. a high Table 1: Main results of the measurement campaign: noise levels were measured in two flats over two nights each. Results from the second position were
density of bars (Fig.1) and an endless increase of license premises re- not analysed. Lnight,inside and LAFmax,inside are calculated as the energy average of the LAeq,lmin and LAFmax,1min values from 11:00 pm to 05:00
leased by the municipality. Both objective (noise measurements in two am. Lnight,outside is estimated from Lnight,inside using an attenuation factor of 19 dB (from simulation).

locations) and subjective (questionnaires) aspects were investigated
in June 2016 to better understand the variations in noise levels at
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Noise assessment Nocturnal community noise was assessed inside Lt 1l T' |,.,| “'il\ ’||| %0 | | iw ﬂ ﬁ '
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two flats (on third and first floor) using two general-purpose Ll 1 L h wm W
. . [
Class 1 B&K’s Sound Level Meters (SLM) type 2250, with mi- o 51 | “ |~
crophone 4189 and Measurement Suite Partner as software. The
two SLM, mounted on tripOdS, were plaCed in two SpeCiﬁC poO- ~ 21:00 00:00 03:00 21:00 00:00 03:00 ~ 21:00 00:00 03:00
sitions in the flat: one on the side of the noisy street and one on Time [n] Time [h] Time [h]

the backyard side. While the SLM placed on the street’s side was
equipped with a logging feature, a recorder(used for peak iden-
tification) and a spectral analyser (spectral data not analysed),

Figure 2: Measured noise levels for the flat on the third floor (top figures) and on the first floor (bottom figures) for a noisy night (left panels) and a
quiet night (middle panels). The third panels represent a comparison of the levels for quiet and noisy nights.
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to the measurement campaign, both SLM were calibrated 0F w0l |
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the instrument (measured at approx. 17dBA) would not spoil Level [dB] Level [dB]
the very low levels measured indoors (>27 dBA).

8 8

distributed to the residents of Studiestreede during two sessions. 3%
The questions were prepared according to ISO 15666 and
they aimed at investigating the sweep of the noise issue in the
aforementioned street. In this questionnaire, we asked the re-
sponders to rate their degree of annoyance and to identify
what kind of noise pollution they were most exposed to. 23
random residents took part in the study.
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Table 2: Statistical representation of community noise. Left and middle panels, percentage of total sample time that the level is above each value of the
0 I I I I I

Assessment of annoyance In addition to the noise measurements, level. Right panel, distribution of the noise events (or isolated impulses).
Not at all Slightly Moderately Extrimely 7 8

a questionnaire with five questions was administered and
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Figure 3: Results of the survey.

e For the flat on the third floor, during the evening, "noisy" evenings are 2dB louder than "quiet" ones. During the night, however, the
difference is 9dB. The first floor flat shows that the noise measured during "noisy" and "quiet" evenings is quite consistent, varies only
1dB, whereas during the night, the noise is 5dB louder on a "noisy" night. The overall levels are observed to be louder during the weekends
("noisy" nights). Furthermore, there is a clear increase in noise from evening to night time during these "noisy" nights.

e The community noise can be characterized by large irregular fluctuations mixed with isolated (in the sense non periodic) impulses. The
first kind are related to rather constant noise from people, bars and music. The second kind are related to sudden noise events, like people
screaming, car passing by, etc. These events are difficult to assess, and can be very disturbing for a person in a flat since they can be very

Conclusion and possible solutions

1. Community noise is a real issue which is not well documented. high.
Measurements at Studiestrazede have revealed a large increase of e It is interesting to compare the measured values of LAFmax,inside and calculate values of Lnight,outside to the thresholds levels specified
the overall indoor noise levels at night, on weekends but also a in |2]. The calculated LAFmax,inside (47.4/45.1 dBA) and the estimated Lnight,outside (52.9/52 dBA) are very well above the threshold
large amount of isolated impulses with high levels that can lead limits for adverse health effects (awakenings, body movements, sleep disturbance).

to adverse health effects. e According to the survey, most of the disturbance is produced by people chatting on the street, with a 39% of the subjects affected by it,

. Some solutions exist, however, to mitigate street noise. They followed by noise produced by construction sites, with a 26%, and from traffic, with a 16%. However, there was no noise from construction
could be implemented by the residents themselves (Triple-pane sites when we performed the measurements. The following two graphs show the number of people disturbed by the noise from the street
windows, used of wooden shutters and heavy drapes) or by the both on a verbal scale and numerical scale, respectively. The results for the two plots are quite difficult to interpret, given the fact that the
municipality (noise monitoring system as done in Paris, very soft answers are almost equally distributed. Nevertheless, for both plots the peak is clearly at a level which shows annoyance. In fact, in the
enforcement service as done in Amsterdam). verbal scale most of the people answered "very", whilst for the numerical scale the most given answer was 8.
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Figure 4: Correlation study of window using COMSOL Multiphysics Modeling Software®)
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