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Highlights

- This study proposes a measurable framework for analyzing auditory rhythms in historic marketplaces based on RMS and Peak
indicators.

- The rhythmic structure of Rasht Bazaar shifts from a pre-dense morning phase to a compact noon peak and a stabilized evening
condition.

- The reduction in temporal intervals between significant acoustic events at noon indicates the dominance of linear (social) rhythms
over cyclical natural layers.

- The fish market corridor exhibits higher rhythmic density and more clustered peak patterns compared to the main entrance corridor.
- Auditory rhythms result from the interaction of cyclical and linear rhythms and are perceived at the level of spatial auditory experience.

Traditional markets, as living and multisensory spaces, manifest part of their spatio- Received 12/12/2025
temporal organization through recurring and variable patterns of sound. Despite the Revised 26/02/2026
expansion of soundscape studies, a systematic analysis of temporality and the rhythmic Accepted 07/03/2026

structure of sounds in relation to daily activity cycles in Iran’s historic markets remains largely Available Online  21/06/2026
overlooked. Drawing on Lefebvre’s rhythmanalysis within the soundscape framework, this
study analyzes the auditory rhythms of the Grand Bazaar of Rasht across the daily cycle and
demonstrates their structural differences in the morning, noon, and evening periods.
Theresearch adoptsadescriptive—analyticalapproach and was conducted through soundwalks
and field recordings along two main corridors of the bazaar. The data were comparatively
analyzed using Sonic Visualiser software based on the complementary indicators of RMS
(background texture) and Peaks (salient events).

The findings indicate that in the morning the market exists in a state of “pre-density,” where
salient peaks emerge at wider temporal intervals and with relative dispersion. At noon, with
the intensification of activities, the sequence of salient peaks becomes more compressed,
and the market’s rhythm shifts toward a dense linear pattern. In the evening, the rhythmic
structure acquires spatial differentiation, as the density of salient events is not uniform across
the two corridors.

The principal contribution of this study is the formulation of a measurable framework for
“auditory rhythms” as the temporal organization of sounds emerging from the interaction
between cyclical and linear rhythms, extractable and comparable through the two indicators
of RMS and Peaks. This framework provides an analytical tool for identifying focal points for
reinforcing auditory rhythms and safeguarding the sonic identity of historic markets within
urban planning processes.
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ntroduction: The city is a multisensory and temporal phenomenon whose experience extends beyond
Ivisual perception, as all senses contribute to the construction of urban meaning and identity. Among
them, sounds—due to their spatial reach and inherently temporal nature—add a dynamic dimension to
space and can reveal patterns of everyday life as well as the intensity of social interactions. The urban
sonic field is a constantly evolving structure formed through the interplay of human actions and natural
processes.
Within the framework of rhythmanalysis, Henri Lefebvre conceptualizes the city as the result of the
coexistence of cyclical (natural) and linear (social) rhythms, which together shape the temporal organization
of space. Traditional bazaars exemplify this condition, where climatic and environmental factors intertwine
with economic activities and social interactions to produce a perceptible rhythm.
Despite the expansion of soundscape studies, most research has focused on sound intensity or perceptual
evaluation, while the temporal structure of sonic events has received less attention. In living historic spaces
such as traditional bazaars, examining auditory rhythms can contribute to a more precise understanding of
spatial identity. Accordingly, the present study investigates how the auditory rhythms of Rasht Grand Bazaar
are formed and transformed across morning, noon, and evening periods.

aterials and Methods:This study adopted a descriptive—analytical approach with the aim of
|VI extracting and comparing the temporal structure of sonic events. Field data were collected in Aban
(November) over three non-holiday weekdays to document the bazaar’s rhythmic pattern under ordinary,
non-event conditions. Ordinary days were selected to avoid disturbances caused by holidays, special
occasions, or atypical crowd density, ensuring that the recordings represent the bazaar’s everyday rhythms.
Data were recorded using the soundwalk method, in which the researcher moves along a defined route and
continuously documents the sonic experience of space. Two principal corridors were chosen as the study
area: the main entrance axis from Imam Street, identified as a major movement node, and the corridor
leading to Shariati Street (the fish market section), characterized by concentrated, work-oriented economic
activity. This selection enabled a comparison of two distinct spatial patterns.
In each corridor, audio samples of 3—10 minutes were recorded during three time periods—morning, noon,
and evening. All recordings were made with fixed settings on a digital recorder to maintain comparability
across samples. Weather conditions at the time of recording were also documented and considered during
interpretation.
Data analysis was conducted using Sonic Visualiser software. Two quantitative indicators were extracted:
RMS as an indicator of background energy and overall acoustic texture, and Peaks as an indicator of salient
and sudden sonic events. In addition to peak amplitude, temporal spacing between peaks and the clustered
or dispersed distribution patterns of events were analyzed. The analysis focused on comparing changes in
relative intensity, temporal density, and the organization of sonic events across the three time periods in
order to clarify the transformation pattern of the bazaar’s auditory rhythm.

indings: Results indicate that the auditory rhythm of Rasht Grand Bazaar undergoes a structural
Ftransformation throughout the day, and each time period exhibits a distinct quality. In the morning, RMS
values were lower and the temporal distance between peaks was longer. Sonic events appeared largely as
isolated and dispersed occurrences with longer intervals. This condition reflects a “pre-density” phase of
the bazaar in which economic activity has not yet reached its peak and the linear rhythm is still forming. At
this time, cyclical and environmental sounds are more perceptible, and the background acoustic layer has
greater opportunity to be heard.
At noon, a notable increase in mean RMS and a substantial reduction in the distance between peaks were
observed. Sonic events appeared in clustered and compressed forms, and the simultaneity of social and
economic actions reached its highest level. The sonic field in this period becomes dense, wave-like, and
highly repetitive, and the linear rhythm of economic activity dominates the background layer. Crowd density
and concentration at spatial nodes intensify acoustic energy and increase the rate of salient events.
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In the evening, the acoustic pattern moves toward a stabilization phase. In the entrance corridor, a relative
decrease in density and an increase in peak spacing were observed, while in the fish market corridor
the compression of events and high acoustic energy continued. As a result, spatial differentiation in
auditory rhythm becomes evident. Evening can be interpreted as a phase of relative balance in which the
coexistence of cyclical and linear rhythms is experienced more stably, although activity intensity remains
high in certain sections.

iscussion and Conclusion: Quantitative analysis of RMS and Peaks indicates that the auditory
Drhythm of Rasht Bazaar follows a distinct and measurable daily cycle. The transition from morning
dispersion to noon compression and then evening stabilization reflects a shift in the weight and ratio
between cyclical and linear rhythms. These changes appear not only in overall sound intensity but also in
the temporal organization of events and their distribution patterns.
At noon, the sharp reduction in temporal spacing between events indicates broad simultaneity of economic
actions and an increase in sonic pressure, leading to the formation of a dense sonic field. In the evening,
despite continued activity, the rhythmic structure moves toward a more stable and predictable pattern,
and some spaces enter a stabilization phase. These findings emphasize that auditory rhythms are not
merely the result of higher or lower sound intensity; rather, they are defined by the temporal organization
of events, their density and clustering, and the way different sonic layers overlap.
Rasht Grand Bazaar is a representative example of a polyrhythmic space in which natural and social
rhythms intersect at the level of auditory perception, producing a distinctive sonic identity. The analytical
framework presented in this study can serve as a basis for measuring and safeguarding auditory identity in
historic spaces and can be applied in soundscape-sensitive urban planning.
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Highlights

- This study proposes a measurable framework for analyzing auditory rhythms in historic marketplaces based on RMS and Peak
indicators.

- The rhythmic structure of Rasht Bazaar shifts from a pre-dense morning phase to a compact noon peak and a stabilized evening
condition.

- The reduction in temporal intervals between significant acoustic events at noon indicates the dominance of linear (social) rhythms
over cyclical natural layers.

- The fish market corridor exhibits higher rhythmic density and more clustered peak patterns compared to the main entrance corridor.
- Auditory rhythms result from the interaction of cyclical and linear rhythms and are perceived at the level of spatial auditory experience.

Traditional markets, as living and multisensory spaces, manifest part of their spatio-temporal | Rreceived 12/12/2025
organization through recurring and variable patterns of sound. Despite the expansion of | Revised 26/02/2026
soundscape studies, a systematic analysis of temporality and the rhythmic structure of sounds | accepted 07/03/2026

in relation to daily activity cycles in Iran’s historic markets remains largely overlooked. Drawing | aailable online 21/06/2026
on Lefebvre’s rhythmanalysis within the soundscape framework, this study analyzes the
auditory rhythms of the Grand Bazaar of Rasht across the daily cycle and demonstrates their
structural differences in the morning, noon, and evening periods.
The research adopts a descriptive—analytical approach and was conducted through
soundwalks and field recordings along two main corridors of the bazaar. The data were | ., Rhythmanalysis
comparatively analyzed using Sonic Visualiser software based on the complementary | auditory Rhythms
indicators of RMS (background texture) and Peaks (salient events). Grand Bazaar of Rasht
The findings indicate that in the morning the market exists in a state of “pre-density,” where
salient peaks emerge at wider temporal intervals and with relative dispersion. At noon, with
the intensification of activities, the sequence of salient peaks becomes more compressed,
and the market’s rhythm shifts toward a dense linear pattern. In the evening, the rhythmic
structure acquires spatial differentiation, as the density of salient events is not uniform
across the two corridors.

The principal contribution of this study is the formulation of a measurable framework for
“auditory rhythms” as the temporal organization of sounds emerging from the interaction
between cyclical and linear rhythms, extractable and comparable through the two indicators
of RMS and Peaks. This framework provides an analytical tool for identifying focal points for
reinforcing auditory rhythms and safeguarding the sonic identity of historic markets within
urban planning processes.
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1- Cyclical Rhythms
2- Linear Rhythms
3- eventfulness
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