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Abstract 

Historic districts play an important role in urban planning and protection. While previous research on soundscapes 
has focused on acoustic comfort or preferences in these districts, the aspect of authenticity has been somewhat 
overlooked. Therefore, this study proposes a methodology for constructing soundscapes that enhance the authentic-
ity of such districts. Using the grounded theory approach, we identified four key components for enhancing authen-
ticity via soundscapes: the aim of soundscape design, physical and cultural characteristics of soundscapes, the effects 
of soundscapes, and the influence of spatial characteristics on soundscapes. A theoretical framework was devel-
oped to illustrate the enhancement of authenticity in historic districts via soundscapes. To verify the applicability 
and advancement of the proposed framework, it was compared with methodologies and steps obtained from previ-
ous soundscape research in historic districts. This study underscores the significance of soundscape design in creating 
authenticity in historic districts, thereby contributing to the development of soundscape design in historic districts 
and offering sustainable solutions for the protection and renewal of urban cultural heritage.
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Introduction
Historic districts, a product of local character, culture, 
and tradition anchored in urban memory, can undergo 
cultural evolution and urban growth while also playing a 
significant role in fostering urban renewal and enhancing 
public spaces [1, 2]. Authenticity is a cultural or natural 
significance which is transcends national boundaries and 
is of common importance for present and future genera-
tions of all humanity. It may be understood as the abil-
ity of a property to convey its significance over time [3]. 
It is an important evaluation dimension of the historic 
districts, which was mentioned for the first time in the 
Venetian Charter. To protect authenticity, cultural her-
itage should not be rebuilt or moved [4]. Subsequently, 

due to the diversity of architectural heritage protection, 
the Nara document made a supplementary explanation, 
highlighting that the authenticity of heritage buildings 
should be flexibly protected in terms of the construc-
tion age, cultural and natural characteristics, and time 
changes [5, 6].

Existing research on the authenticity of historic dis-
tricts primarily focuses on tangible value, namely the 
visual level, and neglects the protection of intangible 
value, such as auditory levels. The United Nations Educa-
tional, Scientific, and Cultural Organisation defined eight 
features which contribute to the authenticity of a herit-
age site, including (1) form and design, (2) use and func-
tion, (3) location and setting, (4) traditions, techniques, 
and management system, (5) materials and substance, (6) 
language and other forms of intangible heritage, (7) spirit 
and feeling, and (8) other internal and external factors [3]. 
These features show that authenticity encompasses both 
the tangible and intangible values of heritage buildings. 
Authenticity facilitates emotional and spiritual explora-
tions in the present, through a connection to the past, 
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which means that people can be detached from everyday 
life [7, 8]. It is projected by imagination, expectations, 
preferences, beliefs, and strengths [9–11]. The content of 
soundscape creation is the same as authenticity, contain-
ing an understanding of people’s actions, feelings, and 
lifestyles in settings that resonate with their era. There-
fore, soundscape design has the potential to safeguard 
authenticity. In the context of soundscape construction, 
this study investigates a novel technique to enhance the 
authenticity of historic districts.

UNESCO World emphasizes that the protection of his-
toric districts is not limited to the care of material cul-
tural heritage, but also extends to the preservation of 
intangible cultural heritage, such as the display of oral 
traditions, performances, social customs, and sounds 
[12–14]. The evolution of a soundscape carries signifi-
cant value for social and cultural heritage, representing 
shifts in politics, economy, society, and urban spaces [15]. 
In historic districts, soundscapes serve as vital indica-
tors of authenticity and cultural identity, offering insights 
into bygone eras and living quarters [16, 17]. However, 
conservation efforts have traditionally favoured visual 
aspects over auditory environments [18]. The relation-
ship between historical values and soundscapes remains 
poorly understood [19].

In the nascent stages of soundscape research in his-
toric districts, emphasis was placed on sound preser-
vation as a significant component of cultural heritage 
protection [20, 21]. It is important to distinguish between 
desirable sounds that should be preserved or promoted, 
and those that ought to be eliminated; further, it is also 
important to be aware of the reasoning behind distinc-
tions. A historic district can be recognized and given a 
sense of coherence by connecting its past, present, and 
future with soundscape data [22]. Notably, a range of 
sound characteristics has emerged in such areas owing 
to social and cultural changes at their core [23]. His-
toric districts should preserve auditory manifestations 
of social communication and cultural heritage, such as 
dialectal conversations and traditional vending calls [24]. 
Further, unique sound sources not only represent a his-
toric district but also improve soundscape assessment 
[25]. Five categories of sound sources can be identified by 
examining the acoustic environments of old urban areas 
from three perspectives: sound, space, and spectrum. 
Among these, traditional sounds are recognized as sound 
signs with ‘local characteristics’, meriting designation as 
cultural heritage assets [26]. The spatiotemporal dynam-
ics of soundscapes comprise sound sources, soundscape 
quality and satisfaction, as well as spatial landscape char-
acteristics; together, these dynamics offer a framework 
for investigating the temporal and spatial dependences 
of soundscape [27]. Previous studies have examined the 

types of sound sources that can enrich historical environ-
ments from a soundscape protection standpoint, aiming 
to strengthen identity and refine soundscape percep-
tion evaluation. However, the connection between these 
efforts and the assessment of authenticity remains to be 
elucidated.

Another aspect of soundscape research in historic dis-
tricts is the evaluation of sound environment perception 
in these districts. Previous researchers have assessed the 
acoustic environments of historic districts by focusing on 
factors such as acoustic comfort, satisfaction, and prefer-
ence, determining which sounds should be preserved or 
minimised. Various sound sources affect different aspects 
of visitor experience and soundscape perception, with 
positive soundscape impressions significantly enhanc-
ing visitor satisfaction [28]. Studies on memorial sites 
have shown that the most common sounds come from 
birds, water, and visitors, with tourist noise detracting 
from the soundscape quality. In contrast, natural sounds, 
especially those of water, are beneficial for the acoustic 
environment [29]. Creating a favourable acoustic envi-
ronment involves choosing sound sources thoughtfully 
and engaging multiple senses to deepen visitors’ com-
prehension of historical sites [30]. The complementa-
rity of sounds is crucial for designing soundscapes [31], 
with urban historical areas showing a positive correlation 
between acoustic satisfaction and the subjective assess-
ment of cultural identity. This assessment depends on a 
balanced integration of human and natural sounds [32]. 
Local landscape spatial patterns could have more effect 
on soundscape perception than that of on-site land-
scape composition [36]. The spatial perception of streets, 
including their closure and openness, can be modified by 
sound, highlighting the need for a systematic approach to 
improve the authenticity of soundscapes [33]. However, 
despite extensive research on enhancing comfort and 
satisfaction in historic districts, a definitive method for 
enhancing authenticity via soundscapes is yet to be estab-
lished. The effectiveness of sound sources varies across 
historic districts, with overall soundscape satisfaction 
decreasing as space, building density, road grade, and 
urban density increase [34]. The architecture of historic 
districts, such as towering walls and covered entrances, 
can influence noise levels and the perception of space, 
indicating that the selection and placement of sounds 
depend on the type of space [35]. Given the complexity 
and diversity of spaces in historic districts, the effect of 
the relationship between sound and space on the histori-
cal significance of a district remains to be determined.

Research on the soundscape of historical districts can 
be divided into quantitative and qualitative research. 
Quantitative research methods, such as scale tools, 
electroencephalogram (EEG), and emotion recognition 
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software, are more suitable to quantify and reflect indi-
viduals’ emotional identification with soundscapes in real 
time, which are used for spatial classification or to exam-
ine general trends in large populations [36–39]. Quan-
titative data, such as the grounded theory, qualitative 
content analysis, and social network analysis, are more 
appropriate for explorative research aimed at theory gen-
eration [40]. and are more effective for small groups or 
an in-depth analysis of certain sites. Grounded theory is 
a research method that emphasises the generalisation of 
theories from actual observed data and the construction 
of theories through systematic data collection and analy-
sis [41]. It adopts inductive and bottom-up reasoning 
to build models or theories by collecting and analysing 
relevant data. Thus, it aligns with the holistic approach 
of soundscapes in its emphasis on understanding the 
human experience in context, which helps to understand 
the actual experience of the soundscape in the actual dis-
trict environment [42]. Therefore, the research method of 
grounded theory was chosen for this study.

While soundscape design is significant for the revi-
talisation and preservation of historic districts, its pre-
cise role in augmenting authenticity remains unclear. 
Therefore, this study investigated a novel technique for 
enhancing authenticity in historic districts via sound-
scape construction. This research aimed to investigate 
the specifics of soundscape construction, clarify its aims, 
provide methods for sound selection and control, explore 
the effects of soundscapes, and discuss the influence of 
spatial characteristics on the soundscape. By employ-
ing grounded theory as an experimental technique, this 
research addresses the gaps in existing literature, contrib-
uting to the conservation and revitalisation of historic 
districts by redefining soundscape research parameters.

Methods
Experimental design
Five historic districts were mentioned in the interview 
experiment, namely Beijing Dashilan Historic District, 
Shanghai Bund Historic District, Harbin Laodaowai 
Historic District, Wuhan Jianghan Road Historic Dis-
trict, and Guangzhou Shamian Historic District. The 
district profiles are provided in Appendix 2. The dis-
tricts involved have simultaneously commercial, resi-
dential and historical cultural functions. Participant 
selection criteria was established before the experi-
ment. We targeted participants with a comprehensive 
professional background, including architecture, acous-
tics, and urban planning, to ensure professionalism of 
the experimental results. Simultaneously, to ensure 
a balance of interests, managers, commercial opera-
tors, residents, and tourists within the historic district 
were included as participants. The participants also 

had different educational backgrounds and age ranges 
[43,  44]. The exclusion criteria also followed a set of 
principles; Since the main content of the study was 
related to the construction of soundscapes in historic 
districts, the participants had to have strong percep-
tion abilities. One person was therefore excluded due 
to a hearing impairment. In addition, the participants’ 
level of comprehension was also important, and their 
logical thinking and expression abilities may determine 
the scientific results of the experiment. Consequently, 
we also excluded one participant who expressed them-
selves in a confusing way. The specific inclusion and 
exclusion processes are described in Fig.  2 and in 
Sect. Experimental process (Step 1), During the experi-
ment, semi-structured narrative interviews were con-
ducted to gather data [45]. Participant information was 
collected and coded for analysis from December 2022 
to January 2023.

To avoid the influence of fatigue on the experimen-
tal results, the interviews were conducted indoors 
and participants were seated. It was stated before the 
experiment that if the respondents felt tired, they could 
stop at any time, however, this did not occur. Given that 
interviews lasting more than one hour are more likely 
to cause fatigue, we set the interviews to last between 
40 and 60 min [46].

As Table  1 shows, the study included 25 respond-
ents of varying ages (from 19 to 60 years). The partici-
pants were divided into three age groups: young adults 
aged 18–29, middle-aged adults aged 30–59, and older 
adults over 60. The average age of the participants was 
30.3 years. The gender distribution was balanced at 12 
males and 13 females, and participants were evenly 
distributed across educational levels. As suggested 
above, normal perceptual abilities (vision and hearing) 

Table 1  Background analysis of the respondents

Social characteristics Number

Gender Female 13

Male 12

Age 18–29 10

30–59 8

≥ 60 7

Education No university degree 8

Bachelor’s 6

Master’s or PhD 11

Interested groups Managers 5

Commercial operators 7

Residents 6

Tourists 7
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were required for the experiment. Meanwhile, since 
the study focused on urban historic districts, the par-
ticipants were all urban residents, while rural residents 
were excluded.

Interviews were deemed complete when participants 
had no additional information to provide. Theoretical 
saturation was reached when information from group 
discussions became repetitive, with no new categories or 
insights emerging from further sampling. This point was 
reached with 10 men and 9 women. Subsequently, 6 addi-
tional interviews (3 men and 3 women) were conducted 
to test theoretical saturation, marking the end of the 
interview phase [47].

The data collection methods included audio record-
ings and instant transcriptions, with preparatory analy-
sis involving speech-to-text conversion, anonymisation, 
coding, and summarisation.

Experimental process
The interview questions were set by the research team 
for the research objectives, therefore, they were not 
replicated from previous studies. In terms of the logi-
cal structure of the interview questions, we referred to 
previous research and primarily used guiding and pro-
gressive questions [41]. The experimental procedure 
encompassed six steps, detailed in Fig. 1.

Step 1 involved the set of criteria for selecting partici-
pants. The integration phase of the participants focused 
on the sociological characteristics and background. Par-
ticipants were excluded based on whether their percep-
tual abilities were normal, their participation attitudes 
were positive, their understandings were correct, and 
their logical thinking and expression skills were good.

Step 2 included the interview process. The formulation 
of discussion questions was aligned with the research 
purpose. The questions focused on three main types of 
problems. The first set comprised introductory problems, 
designed to clarify the respondent’s initial perception of 
authenticity, such as, ‘Imagine a scenario where you are 
about to travel to a historic district. What would you 
like it to feel like? How would you rate the trip?’ The sec-
ond set included exploratory questions aimed at under-
standing the current state of authenticity, such as ‘What 
sounds enhance or diminish the authenticity?’ and ‘What 
things or actions in the district made your experience 
more historical? Does this matter have a big impact?’ The 
third set of questions delved into continuity, exploring 
the creation of authenticity via soundscape design, with 
follow-up prompts such as ‘Please be more specific’, ‘Can 
you give examples?’ to aid the participants in recalling 
detailed experiences.

Step 3 involved the data analysis. In the open coding 
stage, the recording was carefully converted into text, the 

full text was translated and read, and the key words were 
initially screened. In the axial coding stage, the same con-
tent was obtained, the data was simplified, and the code 
was combined. In the selection coding stage, the core 
category was selected and the theory was formed, com-
pared, and verified.

Step 4 was designed to explore the logical relationships 
between the codes to make connections. Based on the 
coding results obtained in the process of data analysis, 
the main content of soundscape construction was pro-
posed, the rules were found and summarized, the con-
nection between the contents was established, the theory 
was finally formed, and the theoretical framework for 
enhancing authenticity through soundscape design was 
developed.

All interviews, conducted with participant consent, 
were recorded and transcribed, yielding transcripts 
totalling approximately 26,000 words. The audio record-
ing and audio transcription software used in the inter-
view were all qualified for information security and were 
encrypted during the whole process. Interview data were 
used only for this study.

The whole interview process was conducted in Chi-
nese, the interview is outlined in Appendix 1. Consider-
ing the extensibility of the research, the entire process 
was translated into English, including the full interview 
record, coding process, team discussion process, and 
theory formation. To ensure the validity and accuracy 
of the translation, bilingual verification and participant 
feedback were carried out [48, 49]. The specific operation 
was as follows: (1) After the translation was completed, 
it was first verified by bilingual experts to ensure that 
the translated content was true to the original text and 
reduce misunderstandings or omissions in the transla-
tion; and (2) The translated content was then presented 
to the participant at the time of data processing to ensure 
that their views and responses were not misunderstood 
or misinterpreted during the translation process.

Data analysis
Triangulation, a staple in qualitative research, enhances 
study credibility [50]. From the perspective of researcher 
triangulation, two researchers with backgrounds in archi-
tecture and soundscape studies, both proficient in quali-
tative research methods yet from slightly different social 
backgrounds, undertook the data analysis. A panel of 
experts subsequently reviewed their results to ensure 
that the coding was impartial and accurate. Additionally, 
saturation testing and a gender group difference analysis 
were carried out to ensure the objectivity and relevance 
of the research results.

The participant speeches yielded a wealth of qualitative 
data for this study. Key expressions from the participants 
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were identified and marked as codes in an iterative cod-
ing process. These initial codes were then aggregated into 
second-level codes, which were subsequently grouped 
into categories that aligned with the final research topics. 
The analysis proceeded through the following steps:

(1)	 Open Coding: The process began with a thorough 
reading of the translated text materials from the 
recordings, with special attention placed on the 
content that discussed key issues. This comprehen-
sive review of the raw material facilitated an under-

standing of the primary content, leading to the 
analysis and initial coding of the text. 

(2)	 Axial Coding: Following the initial coding, the data 
were further summarised and abstracted according 
to content similarity. This step involved consolidat-
ing several related initial codes to secondary codes, 
simplifying the data into more manageable seg-
ments with similar or related meanings.

(3)	 Selective Coding: The next step was to identify links 
between secondary codes and to group related gen-

Fig. 1  Grounded theory experimental process
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eralisations of these codes into various thematic 
categories based on their content.

To ensure objectivity and consistency of the coding, 
the coding manual standardization method and coder 
discussion method were adopted [41]. The process 
was as follows: (1) Prior to the data processing phase, 
a detailed coding manual was developed to clarify the 
definition, classification criteria, and operating pro-
cedures of coding. All coders were required to code 
strictly in accordance with the coding manual; (2) regu-
lar coder discussions were organised to communicate 
differences and problems in the process, to modify and 
improve the coding scheme. A panel of experts subse-
quently reviewed their results to ensure that the coding 
was impartial and accurate.

Using these coding steps, the interview texts were 
meticulously summarised, organised, and analysed, 
resulting in 624 basic labels (a1), 385 conceptual labels 
(aa1), 52 classification labels (A1), and four main classi-
fication labels (AA1). The results of these coding analy-
ses are shown in Table 2.

Results
Following the grounded theory experiment, a statisti-
cal analysis based on the frequency of content mentions 
was conducted. Figure  2 reveals four primary catego-
ries: ‘The aim of soundscape design’ (AA1), ‘Physical 
and cultural characteristics of the soundscape’ (AA2), 
‘The effects of the soundscape’ (AA3), and ‘The influ-
ence of spatial characteristics on the soundscape’ 
(AA4). ‘The aim of soundscape design’ (AA1) focuses 
on establishing principles and guidelines for future 
design efforts, and ‘Physical and cultural characteristics 
of the soundscape’ (AA2) primarily addresses sounds 
that must be protected or eliminated. ‘The effects of the 
soundscape’ (AA3) balanced discussions on emotional 
changes and methods for recreating historical sound-
scapes. In exploring the connection between sound 
and space, or the construction of atmosphere in ‘The 
influence of spatial characteristics on the soundscape’ 
(AA4), participants noted the effect of scale, enclosure, 
openness, and spatial function on sound settings, which 
will be further analysed in this section.

The aim of soundscape design
The aim of soundscape design comprehensively encom-
passes three pivotal aspects: (1) defining soundscape con-
tent, (2) enhancing the transformation of time, and (3) 
increasing interaction with sound. This section presents a 
detailed analysis of these aspects.

Defining soundscape content
As the three dimensions of soundscape content, the 
original sound, soundscape memory, and cultural char-
acteristics are very important. A frequency analysis 
of the corpus, as shown in Fig.  3, indicates that terms 
describing original sound, such as ’vicissitudinous, heavy, 
primitive, tedious, and  dull’, appear most frequently. 
The valuation of soundscape memory involves recall, 
association, and reflection on the district, adding depth 
to aesthetic evaluation and is related to signals. This 
includes acquiring new knowledge, generating memory 
points, and feeling regional characteristics (a472, a459, 
a194). Descriptions such as ’old, melancholy, slow, thick, 
and cold’  were noted. The evaluation of cultural symbols 
is also important where descriptive terms included ’pros-
perous, elegant, peaceful, mysterious, and inclusive’. The 
intentional perception of sounds plays a significant role. 
For example, interviewee 17 highlighted ‘Hawking is very 
important and can greatly reflect regional characteris-
tics. People’s understanding of history is different, and 
it is easy to transport everyone to the period through 
hawking’ (a639). In particular, sounds related to business 
activities facilitate meaningful connections.

Enhancing the transformation of time in soundscape
Authenticity is the awareness of temporal transforma-
tion. To achieve this, the soundscape must first accurately 
represent the age of the buildings within the historic dis-
trict. ‘The unique characteristics of the historic district 
can be reflected in the life scene, and the life of differ-
ent places will no longer make people feel the same, and 
tourists will also understand the history and characteris-
tics from these.’ Moreover, the soundscape should mark 
important temporal milestones in the district’s develop-
ment. This is reflected by the ideas that ‘History and time 
are very related, and the sound will make people feel the 
passage of time’ and that ‘The sound is constantly chang-
ing, and the district is constantly evolving.’ By carefully 
curating sound content, tourists can experience a harmo-
nious blend of temporal awareness and auditory percep-
tion (a17, a240, a329).

Increasing interaction with sound
The authenticity evoked by the soundscape extends 
beyond mere perception; it also encompasses partici-
pation. The daily life and customs of local inhabitants 
are important in conveying the cultural characteristics, 
and safeguarding these ambient sounds helps visitors 
connect with the regional characteristics. Soundscape 
design should not only present relevant content but 
also enhance multi-sensory experiences via interactive 
devices, engaging senses such as sight, hearing, touch, 
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and smell. By facilitating personal engagement in activ-
ities that embody local traditions via sound interaction, 
visitors can immerse themselves fully in the experi-
ence. The essence of visiting a historic district lies in 
the visitor’s experience, defined by their interest in the 
activities and the emotional responses they evoke [51]. 
Accordingly, an interviewee stated that they wanted to 
‘suddenly travel through time and back to that moment.’ 
Tourists seek a direct experience of authenticity via 
their travel experiences focused on culture and heritage 
(a81, a216, a572).

Physical and cultural characteristics of the soundscape
Sound physical speciality
Starting with sound characteristics, we analysed the 
frequency heat of descriptions related to interviews. 
The interview involves the contents of ‘the loudness of 
sound, the speed of sound, the sharpness of sound, the 
articulation of sound’, which correspond to the scope of 
soundscape research ‘strength, tempo, pitch, and fidel-
ity’. Figure  4 illustrates the frequency and number of 
occurrences in each content categories. For example, 
sounds with low strength tend to evoke authenticity: a 
strong tone may disrupt the overall atmosphere and per-
sist longer than a softer tone. Soft tones are preferable 
for keynote sounds, while a fraction of soundmark can 
accommodate stronger tones. Slower sounds contribute 
to a historical atmosphere, whereas modern music, with 
its rapid tempo, can interrupt authenticity. Along these 
lines, one interviewee stated, ‘The sounds associated with 
the elderly are slow, so the life of an elderly person feels 
historical to me’ (a165). In historic districts, the sound-
scape is typically characterised by low-pitched sounds: 
‘Some of the low-pitched sounds are more historical’ 
(a457). The low level of ambient noise enables discrete 
sounds to be distinctly heard, creating a high-fidelity (hi-
fi) soundscape, with minimal sound overlap and a clear 
spatial relationship between the foreground and back-
ground sounds. A quiet background in a hi-fi soundscape 
enables sounds to be heard from a distance, contrasting 
with a low-fidelity (lo-fi) soundscape, where sound per-
spective is reduced. As cities develop, the signal-to-noise 
ratio decreases, resulting in more lo-fi soundscapes. His-
toric districts should prioritise high-fidelity sounds with 
low overlap, enabling clear identification of type, content, 
and source.

Sound and cultural connotations
Figure 5 suggests that the types of sounds that meet the 
targets of soundscape authenticity vary: human sounds 
and some social sounds can approach original sound, 
mechanical sounds and some social sounds can trigger 
soundscape memory, and some indicator sounds can 

reinforce cultural symbols. Morphological principles 
guide the clustering of morphologically or functionally 
similar sounds in a temporal or geographical sequence to 
delineate their changes or evolutionary trends as clearly 
as possible. Changes in materials from wood to plastic 
or in transportation from walking to cars, where sound 
events acquire symbolic significance, can serve as acous-
tic symbols and signals. In designing the soundscape of a 
historical district, reflecting on material and tool changes 
can highlight cultural shifts.

Changes in materials are predominantly reflected by 
mechanical sounds, whereas changes in tools are mostly 
reflected by human and social sounds (a126, a274, a364). 
Certain human and social sounds are apt for background 
sounds, whereas mechanical sounds tend to serve as sig-
nal sounds. Indicator sounds, acting as soundmark, are 
particularly effective in highlighting the historical char-
acteristics (a33, a371). The processes of production and 
processing within the district symbolise the evolution of 
tools over time, transitioning from manual to mechanical 
methods. ‘Sounds should contribute to memory points 
and information points, showing the process of making 
and processing food and objects following the era.’ ‘The 
display of sound is very important in the production 
process. The feeling and information of a finished prod-
uct are limited, and the sound will provide more infor-
mation points.’ The medium through which sounds are 
communicated also plays a significant role in convey-
ing authenticity. Along these lines, ‘The sound of selling 
is very important, in addition to the positioning of the 
object itself, the tone, mode, content, language family. 
The medium of communication is particularly impor-
tant, and simple and direct loudspeakers are not suitable’ 
(a116, a531).

The effects of the soundscape
Using soundscapes to increase emotional change
In the development of a soundscape, the focus should 
also be on the richness and completeness of emotional 
changes. Visitors to historic districts seek to undergo 
personal emotional shifts during their exploration, which 
can strengthen their historical memory and solidify 
their connection to the district. Interviewee 17 stated, 
‘The complete process of emotional change, such as 
depression-happiness-contemplation, makes me feel the 
historical atmosphere.’ While visual elements are often 
deemed dominant in generating historical sensations, 
the soundscape holds a ‘veto’. Incongruent sounds, such 
as those from machinery or fast-paced music, can dis-
rupt the emotional experience. The creation of an immer-
sive environment requires a holistic approach, engaging 
sight, hearing, smell, and touch in harmony. For example, 
‘In the process of performance, visual aspects (dressing, 
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performance mode, location fit), auditory aspects (music 
content, genre, tune, style), olfactory aspects, some old 
and worn materials give off the smell, damp, rotten feel-
ing’ (a186, a340, a371, a428).

Using soundscapes to recreate historical scenes
In the design of the overall tour route, the introduction of 
specific situational points through changes in sound can 
effectively recreate the historical soundscape, encom-
passing daily life scenes of indigenous people, folk activi-
ties, and performances. These points serve a functional 

role, drawing visitors and guiding them through differ-
ent zones of the district. The connection between visual 
features and sound environments is key to comprehen-
sively understanding historic districts [52]. Interviewee 
23 suggested, ‘Adding some guiding sounds, for example, 
sounds can be used as the guidance of functional differ-
ences (eating, playing and watching) or the guidance of 
cultural display, so that the whole tour process will be 
smoother and more coherent’ (a171). The concept of 
place in this context is not static but dynamically formed 
by various factors, including the inhabitants, meaningful 
architecture, participatory perception, and shared spaces. 

Fig. 2  Frequency heat map of the construction content of authenticity in soundscape

Fig. 3  Frequency heat map of descriptive corpus analysis of authenticity in soundscape
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This dynamic interaction between people and place 
enhances the historical atmosphere, deepening visitors’ 
memories and impressions of the district and enriching 
authenticity (a423, a566, a602). For example, the tradi-
tional lifestyles and daily routines of indigenous people 
can evoke feelings of nostalgia and desolation, further 
enhancing the authenticity. In terms of soundscape 
design, distant settings can evoke a sense of the past 
more effectively: ‘The sound of the performance starts to 
have positive feedback from a distance’ and ‘The activi-
ties will create a magnetic field, and these magnetic fields 
will enhance the historical character’ (a126, a375, a604).

The influence of spatial characteristics on the soundscape
Influence of spatial morphological features on soundscape 
design
The spatial characteristics of the environment—such 
as the enclosure or openness, shape and size of spaces, 
materials and shapes of surfaces, topography, arrange-
ment of buildings, and distribution of landscape elements 
such as flora—play a crucial role in sound propagation. 
Local landscape spatial patterns could be more influential 
on soundscape perception than on-site landscape com-
position [53]. These factors influence sound absorption, 
reflection, diffraction, or transmission, thereby affecting 
the perception of the authenticity of soundscape. Discus-
sions also highlighted that ‘The sound setting is related to 

Fig. 4  Analysis of the sound characteristics of authenticity

Fig. 5  Analysis of authenticity soundscape based on the features of soundscape
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the scale of the street; on a large-scale street, the sound 
can be more complex; smaller streets should be quieter.’ 
Furthermore, the aspect ratio of street spaces affects 
the choice and application of sound sources; ‘A narrow 
alley has a strong sense of pressure on both sides of the 
building. Sound reflects this spatial feeling and gives 
me authenticity.’ Similarly, the perception of authentic-
ity varies significantly between open and private spaces, 
underscoring the importance of thoughtful sound type 
selection based on the spatial characteristics of street 
environments (a63, a79, a142).

During an interview experiment, we discovered that the 
natural (gender) attributes of respondents significantly 
affect their experience of soundscape [54]. Figure 6 shows 
the respondents’ perception of the relationship between 
space and sound settings, differentiated by gender. As 
shown in Fig. 6a, respondents generally agreed that spa-
tial morphological features, such as scale, enclosure, and 
openness, influence sound settings, with building scale 
being the most discussed aspect. Gender differences 
revealed that men were more focused on the relationship 
between scale and sound, whereas women were more 
concerned about how openness relates to sound.

Influence of spatial functional features on soundscape design
In the design of soundscapes, sound must complement 
the atmosphere of the material space. Sound selection 
and setting should align with the current functional zon-
ing of the district, accentuating the differences between 
commercial, residential, and cultural areas through the 
sound environment. For example, ‘The commercial street 
is prosperous, showing the historical atmosphere; the 
residential branch is quiet and reflects people’s daily life’ 
(a148, a379, a527).

As shown in Fig.  6b, respondents discussed how spa-
tial functional features, such as residential, historical, 
and commercial aspects, affect soundscape design. Gen-
der differences showed that men were more interested 
in commercial functions, whereas women paid greater 
attention to residential and historical sound environ-
ments. The spatial arrangement of sound sources plays a 
crucial role in auditory perception and the overall qual-
ity of the soundscape. People are not merely occupants of 
the space but also its interpreters and creators, engaging 
with and contributing to the soundscape through their 
presence and actions.

Discussion
Historic district soundscape design theoretical 
construction
As shown in Fig.  7, in the process of theoretical con-
struction of the grounded theory, it was established 
that soundscape design methods are successively 

carried out under the guidance of ‘The aim of sound-
scape design’ (AA1). ‘Physical and cultural charac-
teristics of the soundscape’ (AA2), ‘The effects of the 
soundscape’ (AA3), and ‘The influence of spatial char-
acteristics on the soundscape’ (AA4)  are presented in 
sequence.

‘The aim of soundscape design’ outlined the funda-
mental guidelines and principles for creating sound-
scapes that emphasize and highlight the essence of 
cultural heritage. This includes defining soundscape 
content, enhancing time transitions in the soundscape, 
and increasing interaction with sound. It is the princi-
ple for subsequent steps.

The process of sound selection and control primar-
ily includes defining the characteristic sound spectrum 
of the district, aligning sound types and meanings, 
protecting sounds that reflect historical and cultural 
characteristics, removing incompatible sounds, and 
establishing specific selection and control standards. 
These are summarized as ‘Physical and cultural char-
acteristics of the soundscape’.

Emotional changes and recreating historical scenes 
include emphasising the integrity and richness of emo-
tional changes, designing special situations to enhance 
historical memory through multi-sensory coopera-
tion, and planning the emotional journey throughout 
the tour to guide visitors’ emotional experiences in the 
historic district. These are integrated into ‘The effects 
of the soundscape’.

‘The influence of spatial characteristics on the 
soundscape’ is essentially the impact of different spa-
tial features and spatial functional features on sound 
settings, so as to create a unique historical atmosphere 
for different spaces.

Historic district soundscape design framework
In previous studies, historic district preservation in pre-
vious studies encompasses a four-step process, begin-
ning with a resource assessment that entails a thorough 
evaluation of historical and cultural resources and assess-
ing the heritage value within the planning framework 
to determine which historical buildings and cultural 
resources require protection [55]. This lays the ground-
work with essential cultural heritage information [56]. 
This is followed by a feasibility assessment that exam-
ines social, economic, and policy dimensions to ensure 
the viability of the project across various levels [57], and 
incorporates a comprehensive project review [58]. The 
third step involves judging spatial characteristics and 
assessing factors, such as scale, shape, enclosure, and 
openness, to inform subsequent protection and renewal 
efforts [59]. The final step, monitoring and adjustment, 
involves regular evaluation and modification of the 
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project to respond to environmental changes within the 
historic district and wider area [60].

Building on the in-depth conclusions drawn from the 
third part of the experiment, as shown in Fig. 8, previous 
protection methods for historic districts have been aug-
mented with four additional steps related to soundscape 
design. Since the ‘The aim of soundscape design’ needs to 
be assessed based on district resources, it is taken as Step 
2 and then a feasibility assessment is done as Step 3. Step 
4 ‘Physical and cultural characteristics of the soundscape’ 
follows. Step 6 ‘The effects of the soundscape’ and Step 
7 ‘The influence of spatial characteristics on the sound-
scape’ need to be combined with the spatial characteris-
tics of district. Therefore, Step 5 completes the judgment 
of spatial features. Finally, Step 8 ‘Monitoring and adjust-
ment’ is carried out. This results in a methodological 
framework aimed at effectively constructing authenticity 
within the soundscape of historic districts.

Finally, it is important to verify the validity of the 
framework proposed in this study. A control group exper-
iment that does not use the study results can be designed 
to verify the rationality of the aim of soundscape con-
struction in Step 2 through virtual reality simulation [61]. 
The immersive soundscape perception evaluation experi-
ment based on psychology and physiology was adopted 

to verify the effectiveness of sound selection and control 
in Step 4 [62]. The rationality of the Step 6 was verified by 
an interactive soundscape design method [63]. The coor-
dination of sound and different spaces was verified by 
acoustic environment simulation, and the effectiveness 
of the Step 7 was judged [64]. This comprehensive frame-
work was devised to guide the systematic planning of 
soundscapes in historic districts, ensuring the construc-
tion of soundscapes with a deep authenticity that meets 
contemporary societal and cultural needs.

Comparison with other soundscape research in historic 
districts
As shown in Table 3, the methodological framework for 
designing soundscapes within historical districts varies, 
reflecting differing research focuses and design goals. 
Common construction steps include summarising the 
development of the historic district, cataloguing changes 
in sound sources, optimising the selection of sound 
sources, identifying space types, adjusting sound settings, 
and coordinating audio-visual effects.

Previous research primarily targeted the deepening of 
urban memory [29, 65], alignment of historical spaces 
with sound [26, 66], and preserving audio-visual unity 
as objectives for soundscape construction in historic 

Fig. 6  Distribution of differences in space feature by gender and professional background
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districts [30]. In contrast, the method presented in this 
research places a distinct emphasis on enhancing histori-
cal awareness. Traditional soundscape design in historic 
districts often prioritises sound markers, expectations of 
the soundscape, sound preferences, and the comfort of 
acoustic environment perception [28]. For example, back-
ground sounds and distinct sound sources contribute to 
sensations of enjoyment and eventfulness [67]. Natural 
sounds play an important role in shaping the soundscape 
perception and visual landscapes [68]. This study posits 
that each sound within a historic district serves a specific 
function, conveying original sound, historical memory, 
and cultural characteristics which are important for fos-
tering authenticity in these areas.

The relationship between sound and space is impor-
tant for creating authenticity [52, 69]. While continuous 
emotion measurement methods have been used to assess 
the influence of sound sources on emotional responses 
within sound sequences [70], enhancing authentic-
ity transcends merely positive emotional experiences. It 
involves provoking a spectrum of emotional responses 
through strategic sound settings in historic districts. 
Indicators such as the proportionality and intricacy of 
decorations, cultural atmosphere, and appeal of tradi-
tional residences and public buildings affect variations 
in visual behaviour towards architectural heritage [71]. 
The results of this study show that the scale, enclosure, 
and openness of a district have significant effects on the 
authenticity of its soundscape. Regarding the selection 
of practical methods, a variety of approaches, including 
field research, software analysis, questionnaire surveys, 
narrative interviews [40], the creation of soundscape 
maps [72], interactive soundscape creation [28], and the 
formulation of soundscape prediction models have been 

identified as effective means to explore how space influ-
ences sound settings [73].

By following the method proposed in this study, his-
toric districts can craft auditory ‘places’ that stir special 
memories, fostering a distinct atmosphere and emotional 
resonance associated with historical spaces.

Limitations
Despite the contributions of this study to enhancing 
authenticity in historic districts through soundscape 
design, its limitations must be acknowledged. First, the 
concept of authenticity is subjectively influenced by cul-
tural backgrounds. This study focused only on Chinese 
participants, overlooking the perception of international 
tourists towards the authenticity of Chinese historic dis-
tricts, thus limiting the applicability of its findings across 
cultures. Second, while this study examines the impact 
of spatial factors on sound settings through the lenses of 
gender and professional background in architecture, it 
does not extend its analysis to other demographic char-
acteristics such as age and educational level This omis-
sion limits a more comprehensive understanding of 
demographic influences. Finally, the method of creating 
authenticity within historic districts from a soundscape 
design perspective could benefit from a broader consid-
eration of factors such as economic development and 
cultural diversity. Addressing the limitations in the future 
could provide a more comprehensive and universally 
applicable framework for soundscape design in historic 
districts.

Fig. 7  Theoretical construction creating authenticity via soundscape design
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Conclusions
To deepen the experience in historic districts, we estab-
lished a theoretical framework for soundscape design. 
The research defined the main contents and elements of 
soundscape design and outlined a series of detailed steps 
and considerations for constructing soundscapes. The 
study results can be summarised as follows:

‘The aim of soundscape design’ comprehensively 
encompasses three pivotal aspects: (1) defining sound-
scape content, (2) enhancing the transformation of 
time, and (3) increasing interaction with sound. Among 
them, as the three dimensions of soundscape content, 
the original sound, soundscape memory, and cul-
tural characteristics are very important. In the future 
research work, soundscape perception will be intro-
duced to enrich the dimension of authenticity of histor-
ical districts and enhance the scientific and integrity of 
heritage protection.

‘Physical and cultural characteristics of the sound-
scape’ emerged as pivotal stages in the design process. 
This process involved defining criteria for selecting 
and implementing sounds based on their character-
istics and meanings. The process determined which 
sounds enhance the authenticity, identifying sounds 
worth preserving and those that should be removed or 
minimised. At the level of soundscape intelligence, the 
sound source selection can be provided in the future, as 
the basis of intelligent soundscape design.

‘The effects of the soundscape’ includes using sound-
scapes to enhance emotion changes and recreating 
historical scenes. It highlights the significance of emo-
tional dynamics in intensifying the authenticity. The 
construction of specific scenarios was shown to deepen 
the perception and memory of the historical atmos-
phere of the district. At the level of multi-sensory 
interaction, it can be used as the design focus of multi-
sensory interaction platform in the future.

The study also investigated the influence of the spa-
tial, morphological, and functional characteristics 
of historic districts on sound settings. Additionally, 
it examined the effect of various demographic back-
grounds on preferences towards historical soundscapes, 
resulting in the construction of a historical atmosphere 
in the soundscape. At the level of soundscape percep-
tion evaluation, a demand-driven soundscape monitor-
ing and evaluation platform can be established in the 
future.

Augmenting and refining traditional visual preserva-
tion methods, the study developed a comprehensive 
framework for soundscape design. To validate its inno-
vation and applicability, this new framework was com-
pared with existing approaches to soundscape design in 
historic districts.

The results provide a comprehensive theoretical 
foundation for the advanced exploration of authentic-
ity within soundscapes in historic districts, presenting 

Fig. 8  Process of creating authenticity via soundscape design
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a new perspective for soundscape research. By estab-
lishing a detailed theoretical framework, this study 
addresses a previously unexplored aspect of sound-
scape design, providing a powerful guide for future 
conservation and design efforts in historic districts.

Appendix 1
Translation of the interview process

Category
类别

Question Foci
具体问题

Introduction
介绍

Experimental purpose, research scope, 
confidentiality standards, etc.
实验目的、研究范围、保密标准等

Background Information
背景信息

Interview number, name, age, gender, edu-
cation background
访谈号码, 姓名, 年龄, 性别, 教育背景等

Perception of Authenticity
原真性感知

Imagine a scenario where you are 
about to travel to a historic district. What 
would you like it to feel like?
想象一下这样一个场景:你要去一个历史
街区旅行。
你希望这个街区呈现什么状态?

How would you rate the trip?
你会如何评价这次旅行

Current State
当下现状

What sounds enhance or diminish 
the authenticity?
增强活破坏原真性的声音有哪些

What things or actions in the district made 
your experience more historical? And does 
this matter have a big impact?
街区内的什么事物或活动领你的经历更
具历史意义 这件事有很大影响吗

Creation of Authenticity
原真性营造

1. Favourable factors of authenticity
原真性的有利因素
(1) What things or actions made your experi-
ence better? (More authentic? )
(2) Does this matter have a big impact? 
Does this have to happen in the district?
(3) How did you feel about it?
(1)哪些事情或行为使你的体验更好?(更
具原真性?)
(2)这件事影响大吗?这件事一定要发生在
这个街区吗?
(3)你对此感觉如何?

2. Unfavourable factors of authenticity
原真性的不利因素
(1) What things and actions make your expe-
rience worse? (Less authenticity? )
(2) Does this matter have a big impact? 
Does this have to happen in the district?
(3) How did you feel about it?
(1)哪些事情或行为使你的体验更差?(不
具原真性?)
(2)这件事影响大吗?这件事一定要发生在
这个街区吗?
(3)你对此感觉如何?

Appendix 2

Historic 
district

Beijing 
Dashilan

Shanghai 
Bund

Harbin 
Laodaowai

Wuhan 
Jianghan 
Road

Guangzhou 
Shamian

 Loca-
tion

39° 54′ N
116°25′ E

30° 40′ N
120° 52′ E

44° 04′ N
125° 42′ E

29° 58′ N 
113° 41′ E

23° 06′ N
113° 17′ E

 Area 1.15 km2 1.01 km2 0.47 km2 1.27 km2 0.32 km2

 Con-
struc-
tion 
time

1420 1844 1890s 1906 1860
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