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ABSTRACT

Three parks in Berlin with different classification status
according to the current noise action plan are compared
by means of acoustical and perceptual analyses. One park
is officially treated as a quiet area, another is classified
as an inner-city green and recreational area, whereas the
third does not belong to a specific category defined by
the noise action plan. The park areas were evaluated by
means of in-situ surveys and acoustic measurements. Ad-
ditionally, conventional noise maps were calculated. This
combined approach allows insights as to how users per-
ceive the respective soundscapes and whether this percep-
tion is consistent with basic acoustic indicators and the
formal classification of the park. To assess park percep-
tion, a translated version of the Perceived Restorativeness
Soundscape Scale (PRSS) was applied. Although it has
not been possible to determine all FACE components in
this study, the restoration level was reliably measured. As
expected, results show that the reported restoration level
does not comply with the measured and calculated LAeq

values. The data suggests that the applied criteria, which
only consider physical aspects of sound, may not be suffi-
cient to identify city areas that help relieve people’s stress.
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1. INTRODUCTION

The benefit of quiet areas for restoration and relaxation in
cities is indisputable. These areas are explicitly visited for
relaxation and leisure activities [1]. Green areas in cities
are helpful to allow residents to escape from routine, im-
proving restoration, emotional resilience, social connec-
tion and cognitive development across social groups [2].
Though such areas and city parks foster a closer relation-
ship to nature and promote biodiversity, it is still unclear
whether and to what extent their acoustic properties sup-
port relaxation and restoration as well [3].

In this context, the Attentional Restoration Theory
(ART) [4] and the Stress Recovery Theory (SRT) [5] at-
tract much attention in the scope of soundscape research,
cf. [6]. According to Kaplan [4], the Attentional Restora-
tion consists of four fundamental components called fas-
cination, being away, extent, compatibility (FACE). These
components were confirmed for the soundscape context as
well and a Perceived Restoration Scale was revised into
the Perceived Restoration Soundscape Scale (PRSS) to ac-
count for the aspects of sound in the context of restora-
tion [6] but also on the effects of a fascinating, freeing,
compatible and wide soundscape, which needs to be pro-
tected. [7] This insinuates that restorative places in cities
do not necessarily have to be quiet in the sense of the ab-
sence of sounds. Accordingly, Salomon et al. defines the
value of such areas as follows: A quiet outdoor area im-
plies a pleasant soundscape where people enjoy staying
for a while [8]. Unfortunately, established (acoustic) cri-
teria for identifying quiet areas and for determining the
pleasantness and restoration still seem to be deficient and
incomplete to this day, cf. [11]. Therefore, this paper in-
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vestigates how people perceive Berlin’ park soundscapes
and examines whether this perception is consistent with
conventional acoustic indicators and park classifications.

1.1 Quiet areas according to the Berlin’s noise action
plan

The Berlin noise action plan identifies quiet areas or ar-
eas that should be protected from noise to provide a bet-
ter quality of life and restoration possibilities for the lo-
cal population. The Berlin noise action plan specifies
three types of areas to be protected from noise: quiet area
(Ruhiges Gebiet), inner-city green and recreational ar-
eas (Innerstädlische Grün- und Erholungfläche) and urban
rest and recreational spaces (Städliche Ruhe- und Erhol-
ungsräume) [9]. A quiet area is defined as a contiguous
natural area and open space such as forests, green spaces,
parks, fields, meadows and pastures, partly also in con-
nection with metropolitan area-wide connections to neigh-
boring landscape areas that have low sound pressure lev-
els. The noise criterion is that the overall noise (LDEN )
should not exceed 55 dB(A) and the area size should be
larger than 100 ha. Smaller areas are considered to be
inner-city green and recreational areas that do not neces-
sarily have low sound pressure levels, but are believed to
act as important public spaces within walking distance to
residential locations and are at least significantly quieter
in their inner parts compared to the periphery. Here se-
lection criteria like level difference of at least 6 dB(A)
(center to the edge) are applied and the areas need a min-
imum size of 30 ha. Using these selection criteria Berlin
has twelve quiet areas and twenty-six inner-city green and
recreational areas [9]. Criteria for a third category (urban
rest and recreational spaces) are not defined yet, but are
currently being discussed. Due to the accelerated growth
of the city, this additional category might gain in signif-
icance in particular in areas which are under-supplied in
terms of larger quieter, restorative areas.

2. METHODS

The restoration level of four different urban parks in
Berlin was investigated using a mixed-methods approach.
Data collection took place in early autumn 2021 and in-
cluded repeated acoustic measurements and the collec-
tion of in-situ-ratings by means of translated versions of
the Perceived Restoration Soundscape Scale in German
and Spanish. Since only few Spanish questionnaires were
filled out at one location and no systematic difference was
obvious, these samples were merged to the data collected

with the German questionnaire. Moreover, noise maps for
the current situation as well as for 2030 were calculated.

2.1 Sample

In total, 82 persons took part in the interviews (54.3% fe-
male, 44.3% male, 1.3% non-binary) with an average age
of 31.1 years (standard deviation: 3.4 years, range: 15-
71 years). Altogether, 74.1% of the participants were na-
tive German speakers. The participants indicated that they
usually do exercises, meet friends, read books or take a
walk when visiting the parks (see Figure 1). Among oth-
ers, activities like walking with dog, yoga or mediation
were also frequently mentioned.

Figure 1. Activities that participants indicated to
usually do in the investigated parks.

2.2 Locations

The surveys were conducted in three parks of Berlin: Vik-
toriapark, Volkspark Hasenheide and Tempelhofer Feld.
According to the Berlin noise action plan, Volkpark clas-
sifies as an urban green and recreational area and Tem-
pelhofer Feld is recognized as a quiet area. The third park,
Viktoriapark, is not considered in the Berlin noise action
plan due to its small size with only 12.8 ha.

The noise map of Tempelhofer Feld (see Figure 2,
top) shows that the area with LDEN lower than 55 dB(A)
is larger than 100 ha as outlined by the Berlin noise ac-
tion plan for quiet areas. It should be noticed that Loc. 1.1
(East measurement point) was not in the quieter part of the
park relatively close to park periphery. The measurement
point was chosen as this part of the area is frequently used
by park visitors. In the case of Volkspark Hasenheide (Loc
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Table 1. Level indicators (measured and calculated
including prognosis for 2030) in dB(A) and loudness
N5 according to ISO 532-1 in sone for the locations
under scrutiny.

Loc 1.1 Loc 1.2 Loc 2 Loc 3
LAeq 50.4 51.8 51.2 52.1
N5 8.1 10.2 9.0 8.6
LDEN 61.2 51.8 57.9 55.0
LDEN

prognosis
62.0 53.1 58.7 55.8

2), the noise map shows that there was a greater level dif-
ference (more than 6 dB) when comparing the edges of the
park to the inner area, as is required in [9]. For Viktoria-
park (Loc 3), the noise map indicated that most of the area
shows a LDEN between 55 dB(A) and 60 dB(A). Accord-
ing to the noise maps, the Viktoriapark seems to be the
loudest park of the considered Berlin parks (see Figure 2).
Given that parks are mainly visited over the day, LD noise
maps were also calculated, yielding identical park rank-
ings. A noise prognosis for the year 2030 using a slightly
higher amount of traffic volume would approximately lead
to an increase of about 1 dB in average in the three parks.
Table 1 shows a comparison between the measured LAeq

(determined with a XL2 sound level meter) and the cal-
culated LDEN at the locations (at the respective measure-
ment points). As can be noted that the measured LAeq was
lower in Loc 1.1 and Loc 2 than the calculated LDEN .
This might indicate that the repeated measurements were
not fully representative, either because of a reduced road
and train traffic volume (perhaps as a result of COVID 19),
or due to an interfering wind direction. This discrepancy
could also result from neglecting the night noise exposure
during the repeated measurements during the day. Inter-
estingly Loc 1.2 and Loc 3 yielded LAeq values closer to
the LDEN values, perhaps due to the stronger impact of
anthropogenic noise.

2.3 Procedure

A questionnaire was prepared including socio-
demographic questions, questions regarding typical
park activities and a translated version of the PRSS
questionnaire [7]. In addition, ratings regarding the
perceived affective quality according to the protocol from

the ISO/TS 12913-2 [10] and the audibility of sound
sources [10] were collected.
The participants had to indicated what of the three sound
source categories (sounds of technology, sounds of
nature, sounds of human beings) can be heard in the area
and how dominant they are. Moreover, open questions
regarding what visitors like or dislike about the park were
considered. The questionnaire was filled out by paper and
pen by participants in-situ and took approximately 10-15
minutes.

Figure 2. Noise maps of investigated Berlin parks
showing LDEN (all with the same color range, see
top map) and the measurement points from table 1
(black dots). From top to bottom: Tempelhofer Feld
(Loc 1), Volkspark Hasenheide (Loc 2), and Viktori-
apark (Loc 3).
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The questionnaire data was analyzed with IBM SPSS
Statistics, MS Excel and Statgraphics Centurion. Corre-
lation analyses based on the Spearman’s rank correlation
were conducted considering the ordinal questionnaire data
as proposed in [13]. In addition, the PRSS data was sub-
ject to a factor analysis including the determination of re-
liability using Cronbach’s α, KMO tests, and communali-
ties.

3. RESULTS

The analysis of the free comments showed that traffic
noise was repeatedly mentioned as most critical in all lo-
cations (see 4), however this was less frequently named in
the smallest park (Loc 3). When comparing the positive
(Figure 3) and negative free comments (Figure 4) in terms
of word clouds, it is obvious that some sound sources ap-
pear in both clouds as they were ambiguously connoted.

For example, music was mostly negatively connoted,
whereas music contributed in a more positive way to
Hasenheide (Loc 2). As expected the majority of pos-
itive comments related to relaxation and restoration re-
fer to biophonic (birds, dogs) and geophonic (wind, wa-
ter sounds), whereas mechanical (sirens, traffic, construc-
tion noise) and certain anthropogenic sounds (loud people,
screaming, children crying) were considered to be neg-
ative aspects of the park soundscape, in particular with
respect to restoration.

Figure 3. Word cloud: Positive aspects of sound-
scapes mentioned by participants (all parks).

Interestingly, comments with respect to the diversity
of sounds as a positive contributor to the place were
frequently mentioned, which indicates that silence is
not necessarily the ultimate goal for certain types of
restorative city places. According to Schafer this specific

Figure 4. Word cloud: Negative aspects of sound-
scapes mentioned by participants (all parks).

property, allowing to recognize and distinguish several
sound sources, can be considered as an important element
of an hi-fi soundscape [12].

Figure 5 shows that the perceived affective quality of
the soundscape measured by the ISO/TS 12913-2 proto-
col is quite similar over all measurement points and lo-
cations respectively. Loc 2 was judged as being slightly
more calm, i.e. less pleasant and less eventful and thus
deviates a bit from the other locations.

Figure 5. Perceived affective quality of the sound-
scape at each location according to ISO/TS 12913-
3 [13].

Determining the respective values of the dimensions
fascination, being away, compatibility and extent (FACE),
the investigated areas do not differ considerably (see Fig-
ure 6). This is consistent with the results from the affective
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quality ratings shown in Figure 5.

Figure 6. Average score of FACE dimensions based
on PRSS questionnaire [7]. Scores range from 1
(completely disagree) to 7 (completely agree).

Table 2. Comparison of mean values (arithmetic) of
the audibility ratings of sound sources (scores range
from 1 (not at all) to 5 (dominates completely))

Source
type

Loc 1.1 Loc 1.2 Loc 2 Loc 3

Traffic
noise

2.4 2.0 3.0 2.3

Human
sounds

2.9 4.1 3.5 3.5

Natural
sounds

2.9 3.0 2.2 3.7

The resulting restoration scores as sum scores of the
FACE dimensions show that Loc 1.1 (Tempelhofer Feld)
was the location with the highest perceived restoration
level, followed by Loc 3, Loc 1.2 and Loc 2. Location 2
showed the lowest perceived restoration level. The items
’pleasant’ and ’vibrant’ showed a significant positive cor-
relation with the restoration level, whereas ’annoying’ and
’monotonous’ correlated negatively with the perceived
restoration. Moreover, the ratings of the ’sounds from
humans’ audibility as well as the dimensions ’fascina-
tion’ and ’natural sounds’ correlates significantly with the

’restoration level’. Ratings of ’traffic noise’ did not reach
any statistically significant correlation with any FACE di-
mension or the restoration level.

Figure 7. Restoration level as a sum score of the
PRSS questionnaire data [7].

4. DISCUSSION

The study has shown that all three Berlin parks, although
belonging to different categories according to the Berlin
noise action plan, act as recreational areas possessing a
certain level of restoration quality. In general, the park
users’ ratings regarding the soundscapes of the Berlin
parks (i.e. the perceived affective quality and the restora-
tion level) do not differ strongly. This emphasizes the gen-
eral value of urban park areas, which might only to a cer-
tain extent be related to absolute requirements like LDEN

threshold values or minimum park sizes. This means that
park size ranging here from 300 ha to only 12.8 ha does
not seem to play a significant role for the perceived affec-
tive quality of the soundscape.

The location 2 results yielded a slightly lower per-
ceived restoration level. Apparently, the perceived amount
of traffic noise and the perceived relatively low amount of
natural sounds led to a reduction of the restoration level
(see Table 2). Moreover, anthropogenic noises do not
seem to reduce the measured restoration level consider-
ably in the investigated parks. A closer examination of
the data from Tempelhofer Feld revealed that the level of
restoration was almost equal at both measurement points
(Loc 1.1 and Loc 1.2) relatively independent from the dif-
ferent level of human sounds.
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A factor analysis of the questionnaire data suggested
that the perceived restoration in parks is composed by four
dimensions [14], which appear to be similar but were not
identical to the PRSS dimensions reported in [6], [7]. For
example, the being-away dimension related to the initial
scales dispersed into two other dimensions. Thus, a ’new’
dimension emerged with variables (scales) related to a fac-
tor which might be interpreted as ’personal/individual es-
cape from routine’. Thus, this factor is a combination of
being away and compatibility. This might be described as
a dimension accounting for free-time aspects. Based on
the Cronbach’s alpha this new factor shows a good relia-
bility.

All in all, due to the relative small sample sizes and
the consideration of only three parks, the collected data
provided some insights into the mechanisms of perceived
restoration in city areas, but do not allow for a determina-
tion of causal relationships between the acoustic quality
described by certain indicators and self-reported human
responses towards the acoustic environment. Further in-
vestigations on larger scale must be performed to clarify in
detail the links between acoustic (and non-acoustic) prop-
erties of city areas and resulting restoration capabilities.

5. CONCLUSIONS

The survey showed that the LAeq values in the parks lie in
a similar range. A comparison with calculated noise maps
illustrated the traffic noise exposure in the park, which was
slightly higher than the LAeq values resulting from the
acoustic measurements. The perceived affective quality
and restoration level were similar for all three parks. Only
location 2 (Hasenheide) was assessed in-situ slightly less
restorative by the participants, although this location pos-
sessed a lower LAeq than location 1.2 (Tempelhofer Feld)
and location 3 (Viktoriapark). This might be related to the
stronger dominance of traffic noise and lower audibility of
natural sounds (see Table 2), indicating the need of further
acoustic indicators for valid evaluations of these areas.

All in all, the field study, although based on a rela-
tive small sample size, provided meaningful results, as
the perceived affective quality items and the source rat-
ings are linked to the FACE dimensions in a plausible way.
These outcomes underline the importance of urban parks
for recreational and restorative purposes, even if they are
comparatively small and not particularly quiet.
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holungsräume. Berlin, 2020

[10] ISO/TS 12913-2. Acoustics-Soundscape-Part 2: Data
collection and reporting requirements. In Interna-
tional Organization for Standardization. Geneva,
Switzerland

206



10th Convention of the European Acoustics Association
Turin, Italy • 11th – 15th September 2023 • Politecnico di Torino

[11] M. Hintzsche. Der Schutz ruhiger Gebiete. Ein
Beitrag zur Stadtentwicklung, Umwelt und Mensch.
In Informationsdienst. 02, 44-54, 2014

[12] M. Schafer. The soundscape: Our sonic environ-
ment and the tuning of the world. Rochester: Destiny
Books. ISBN: 89281-455-1, 1977

[13] ISO/TS 12913-3. Acoustics-Soundscape-Part 3: Data
analysis. In International Organization for Standard-
ization. Geneva, Switzerland

[14] V.C. Garrido Zenteno. Soundscape investigation in 3
Berlin Parks with different classifications according to
the noise action plan Berlin: 2019-2023. In Thesis,
Berlin, 2023

207


