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The impact of epidemics and pandemics on architectural
and urban transformations of cities

Abstract. The aim of study was to identify and systematise architectural and urban transformations of cities, urban
engineering infrastructure and the residential environment that occurred in response to epidemics and pandemics.
The research methodology was based on an interdisciplinary approach that combined historical-retrospective,
comparative, and spatial-analytical methods with the use of contemporary urban and epidemiological studies. The
study showed that from the earliest water supply and sewage systems in the cities of the Ancient East and Antiquity
to the comprehensive sanitary reforms of the 19" century and modernist ideas of the “healthy city”, architectural
and planning solutions have been consistently used as a tool to counter the spread of infectious diseases. The article
provided a historical and analytical overview of the transformations of urban space under the influence of epidemics,
as well as focusing on the modern stage associated with the COVID-19 pandemic. It showed that the modern stage
had been characterised by a shift in focus from basic sanitary and engineering solutions to the morphological
parameters of the living environment, in particular the density and number of storeys of buildings, the configuration
of common spaces and the effectiveness of natural ventilation. Particular attention was paid to the analysis of the
spatial parameters of residential buildings that indirectly influenced epidemiological risks, in particular the number
of storeys and density of buildings. Based on modern interdisciplinary empirical studies, statistically confirmed
correlations between increased density, number of storeys of housing and more intensive spread of infection were
analysed. The role of aerosol transmission routes through common engineering systems of multi-storey buildings was
emphasised. Design-relevant conclusions were summarised regarding acceptable levels of space utilisation intensity,
as well as the role of open and semi-open spaces in reducing the risk of infection transmission and psychological
stress during prolonged quarantine. Emphasis was also placed on the importance of effective natural and mechanical
ventilation, the organisation of air exchange in common areas (stairwells, corridors, lift halls) and the prevention of
stagnant air zones. The practical significance of the work lies in the formation of architectural and urban planning

Suggested Citation:
Gnes, I., Soloviy, L., & Matsola, V. (2025). The impact of epidemics and pandemics on architectural and urban
transformations of cities. Architectural Studies, 11(4), 91-100. doi: 10.56318/as/4.2025.91.

Journal homepage: https://arch-studies.com.ua/en
Architectural Studies, 11(4), 91-100
Received: 29.05.2025 Revised: 30.10.2025 Accepted: 19.12.2025 Published: 29.12.2025

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
BY Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0003-0810-7681
https://orcid.org/0000-0002-1627-030X
https://orcid.org/0009-0002-7339-8841
https://arch-studies.com.ua/en

L ¢ The impact of epidemics and pandemics on architectural...

recommendations aimed at increasing the pandemic resilience of the living environment, in the range of “district —

multi-apartment residential building”

Keywords: viral infection transmission; residential environment; engineering infrastructure; building height; pandemic

resilience; health architecture

INTRODUCTION

The COVID-19 pandemic (2019-2025), caused by the
SARS-CoV-2 virus, brought renewed attention to the re-
lationship between epidemics and architectural and urban
planning solutions as key non-medical mechanisms for
containing the spread of infectious diseases. In the con-
text of global urbanisation and high population mobility,
cities have once again found themselves at the centre of
epidemiological risks, which has led to a growing interest
in the historical experience of creating a “healthy” urban
environment. Researchers X. Jiang et al. (2024) proposed
an analytical framework for assessing the impact of urban
planning on public health, identifying key spatial factors in
the spread of infections: building density and morpholo-
gy, street network configuration, water supply and sewage
systems, building ventilation, and functional zoning. The
Health Impact Assessment model proposed by the authors
demonstrated the possibility of integrating health issues
into the early stages of architectural and urban design. A
review of pandemics and their spatial consequences was
conducted by A.E. Sumanti et al. (2023), showing that even
in ancient and early medieval times, epidemics stimulat-
ed the emergence of specialised types of buildings and ur-
ban spaces, including military hospitals, isolated medical
complexes, and open spaces for ventilation of the urban
environment. The authors emphasised that architecture
and urban planning have historically developed as tools
for adapting to biological threats, even in the absence of
modern scientific understanding of the nature of infec-
tions. A. Carbone (2022) traced how repeated outbreaks
of plague, cholera, and yellow fever in Buenos Aires in
1867-1871 sparked debates about population control, so-
cial inequalities, and the need for spatial reforms in urban
planning. These became catalysts for the transformation of
engineering infrastructure, regulatory norms, and the spa-
tial organisation of cities, including quarantine zones and
the creation of open spaces and green spaces as elements
of urban sanitary ventilation. M. Satam (2022) illustrated
how the Spanish flu pandemic prompted the development
of medical infrastructure in Bombay (now Mumbai). The
author examined political decisions and social conflicts in
the financing of hospitals and sanitation systems, empha-
sising that epidemics shaped urban health policy.

In the context of contemporary challenges, M. Amirza-
deh et al. (2023) developed the concept of urban “pandem-
ic resilience”, which encompassed four spatial levels, from
housing to the urban and national scales. The researchers
emphasised the importance of the living environment, ac-
cess to green spaces, flexible planning solutions and social
inclusion in reducing both the physical and psychological
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consequences of pandemics. K. Mouratidis & A. Yianna-
kou (2022) used the cities of Athens and Thessaloniki as
examples to show that during the COVID-19 pandemic,
better psychophysical health indicators were associated
with larger living spaces, lower building density, and ac-
cess to green areas. X. Zhu & J. Xu (2023) noted that the
pandemic has been a catalyst for rethinking the basic pri-
orities of urban planning - from building techniques and
density to the role of public spaces and medical infrastruc-
ture. R. Florida et al. (2020) analysed how the COVID-19
pandemic has affected the spatial concentration of popu-
lation, jobs, mobility and social interactions. Researchers
explained how the pandemic has changed the role of cit-
ies as centres of innovation and interaction, requiring the
adaptation of spatial models of residential and commer-
cial development to adequately respond to new priorities
of safety and pandemic resilience. The study by M. Kang et
al. (2020) analysed the relationships between built environ-
ment characteristics and COVID-19 transmission in meg-
acities. Scientists focused on the role of building density,
housing types, and shared engineering systems. The study
highlighted the need to rethink architectural standards,
particularly ventilation systems and the organisation of
shared spaces, in the context of epidemic safety. X. Zhang et
al. (2022) investigated the effects of crowding and densi-
ty in urban environments on the spread of COVID-19. The
authors analysed data from various urban contexts, demon-
strating that cramped living conditions, limited common
spaces and enclosed interiors significantly increased the
risk of respiratory infection transmission. Based on the
results, the researchers proposed urban development and
planning measures aimed at reducing space density, devel-
oping open areas, and improving the sanitary quality of the
living environment. Thus, contemporary research has con-
firmed that pandemics were factors in the transformation
of architecture and urban planning. At the same time, his-
torical experience accumulated from ancient civilisations
to modernism has not been sufficiently integrated into con-
temporary approaches to residential area design. The aim
of this article was to identify and systematise architectural
and urban planning transformations in cities that have tak-
en place in response to epidemics and pandemics, as well
as to trace the transition from empirical and administra-
tive anti-epidemic practices to scientifically based spatial
solutions that laid the foundation for contemporary ap-
proaches to the formation of the urban living environment.

The research was based on an interdisciplinary ap-
proach that combined historical and urban planning
analysis, comparative analysis, and elements of spatial



interpretation of architectural and urban solutions. The
methodological framework was aimed at identifying pat-
terns of the impact of epidemics and pandemics on the
transformation of urban residential areas in different his-
torical periods. Urban residential areas were analysed as
spatial structures formed in conditions of epidemiological
threats and architectural and urban planning principles
of residential area organisation, which changed under the
influence of epidemics and pandemics. The study used
retrospective analysis, which made it possible to trace the
evolution of urban planning approaches from ancient and
medieval cities to industrial and post-industrial urbanisa-
tion. Historical examples were considered not as typologi-
cal models, but as representative cases that illustrated the
general patterns of spatial transformations. Comparative
analysis was used to compare historical urban planning
responses to epidemics with contemporary approaches
shaped by the COVID-19 pandemic. Attention was also
paid to analysing the scale of spatial changes, parameters
of building density and height, and the configuration of
open and green spaces.

Historical epidemics as a catalyst
for urban transformation.

Sanitary reform and reconstruction of the industrial city
The urban environment has always been closely linked to
infectious diseases, and outbreaks of epidemics have been
catalysts for profound spatial transformations. C.E. Rosen-
berg (1992) and F.M. Snowden (2019) noted that it was cit-
ies, as forms of high population concentration and social
contact, that created conditions for the spread of epidem-
ics, but at the same time became laboratories for spatial
responses to these threats. From the 8% century BC, ideas
about the connection between public health and the qual-
ity of the urban environment began to take shape. Hip-
pocrates’ concept of “air, water and place” laid the foun-
dation for the further perception of the city as a factor in
the aetiology of disease. M.V. Melosi (1999) and P. Juuti et
al. (2007) confirmed that in the major centres of the an-
cient world - Babylon, the cities of the Indus civilisation,
Rome - there were already elements of a purposeful organ-
isation of water supply and sewage disposal aimed at min-
imising sanitary risks. However, in the Middle Ages, much
of this knowledge was lost, and European cities developed
in the direction of extremely dense construction, due to the
requirements of minimising the perimeter of city defensive
walls, functional mixing and unsanitary conditions. It was
in this context that the bubonic plague of the 14™-17" cen-
turies reached catastrophic proportions, causing not only
demographic losses but also radical shifts in spatial think-
ing (Cipolla, 1992; Alfani & Murphy, 2017).

One of the key spatial responses to epidemics was the
practice of quarantine, which developed in the port cities
of the Mediterranean and later spread throughout Europe.
Quarantine should be seen not only as a medical measure,
but as a specific form of spatial management that com-
bined mobility regulation, population segregation, and
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control over city boundaries. P. Baldwin (2009) analysed
quarantine regimes, sanitary borders, systems of move-
ment restriction control, and institutional mechanisms
for combating epidemics of cholera, plague, and typhus.
The author demonstrated that medical measures always
had a spatial dimension and directly influenced the for-
mation of urban boundaries, infrastructure, and regulatory
practices — quarantine as a form of spatial management.
M. Foucault (1995) analysed the evolution of spatial con-
trol practices in society and showed how the concept of
“disciplinary space” was widely used to analyse quarantine
regimes, sanitary zoning and control of the urban popula-
tion during epidemics, how space is used as an instrument
of behaviour regulation. The architectural embodiment of
this logic was quarantine facilities, isolation hospitals and
sanitary cordons, which effectively laid the foundations for
the further development of infectious disease hospitals and
epidemiological zoning systems. As B. Colomina (2019)
pointed out, it was epidemics that forced architecture to
work with the concepts of invisible threat, sterility, and dis-
tance for the first time, which later became fundamental
to modernist spatial thinking. In this sense, the quarantine
practices of the early modern period (15%-18" centuries)
should be seen as predominantly empirical and adminis-
trative mechanisms for responding to the epidemic threat,
which were not yet based on a scientific understanding of
the transmission of infections, but already formed the pre-
conditions for the institutionalisation of spatial control in
the city. It was important to note that quarantine meas-
ures were never purely technical. They were accompanied
by social tension, ethical conflicts, and unequal impact on
different population groups. This highlighted the need to
consider historical examples not as direct models for repli-
cation, but as a source of understand.

The period of early industrialisation in the 19 cen-
tury was a turning point in the formation of the modern
city. As C. Hamlin (1998) noted, rapid population growth,
industrial development and mass housing construction
during this period led to an exacerbation of sanitary prob-
lems and new waves of epidemics, particularly cholera and
typhoid. These challenges gave rise to a large-scale sanita-
tion movement that brought together doctors, engineers,
architects and city administrators. The author noted that
sanitary reforms in Great Britain in the 19 century were
closely linked to issues of social justice, housing condi-
tions and urban management and ultimately led to a tran-
sition from fragmented, reactive measures to a conscious
approach that laid the foundations for modern urban
planning and public health. R.J. Evans (2005) conducted
a study using the German city of Hamburg as an exam-
ple, demonstrating how repeated outbreaks of disease
stimulated the development of water supply, sewage and
regulatory mechanisms for controlling the urban environ-
ment. Particular attention was paid to the role of medical
knowledge and statistics in shaping causal ideas about the
spread of infections. The author showed how epidemics
became a catalyst for the transition to scientifically based,
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systematic urban planning. In other words, unlike periods
when there was no modern scientific understanding of the
nature of infections, in the 19 century, the fight against
epidemics was increasingly based on the results of medi-
cal research, statistical observations and the formation of
cause-and-effect ideas about the spread of diseases, which
led to the transition to systematic urban planning.

The reconstruction of Paris, London, Berlin, and New
York in the second half of the 19" century demonstrated
how the fight against epidemics became the driving force
behind radical changes in the planning structure of cities.
D.S. Barnes (2006), tracing the transformations of Paris in
the second half of the 19™ century under the influence of
epidemics and sanitary crises, showed how the fight against
“miasmas”, pollution, and the spread of infections stimu-
lated the creation of modern city-wide sewerage systems,
water purification, and the reconstruction of the street net-
work. The expansion and paving of streets and pavements,
and the formation of a network of parks and open spaces
had not only infrastructural but also ideological signif-
icance - they reinforced the new idea of a “healthy city”
as a space of light and air. An article by M. Gandy (2004)
provided a critical analysis of the development of engi-
neering infrastructure in North American and European
cities in the 19™ century through the concept of “urban me-
tabolism”. The author showed that water supply, sewerage
and sanitation networks became key tools for overcoming
epidemics and, at the same time, means of spatial trans-
formation of the city. Particular attention was paid to the
relationship between infrastructure, social inequality and
power, which allowed to interpret sanitation reforms as an
ambiguous process of modernisation. A. Sutcliffe (1981),
analysing planned urban development in Europe and the
United States during the industrialisation period, showed
that street widening, zoning, demolition of dense historic
buildings and the creation of green spaces were a response
to public health problems. At the same time, the imple-
mentation of these sanitary reforms was accompanied by
social conflicts, the displacement of poor populations, and
increased spatial polarisation of cities. Thus, historical
experience has demonstrated the ambivalence of urban
planning responses to epidemics, combining progress in
health with new forms of spatial inequality. P. Hall (1998),
using examples from the evolution of large cities in Europe
and North America in the context of cultural, technologi-
cal and social change, confirmed that epidemics played a
significant role in transforming the planning structure of
cities, stimulating the development of sewerage, parks,
boulevards and water supply systems. The author con-
cluded with the idea of a “healthy city” as the result of a
combination of engineering solutions, social reforms and
urban planning ideology, which became important for the
historical analysis of pandemic transformations.

It is important to note that at the end of the 19* centu-
ry, as a result of advances in medical science and the emer-
gence of epidemiology as an independent field of knowl-
edge, anti-pandemic measures gradually transformed from
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practices based primarily on centuries-old empirical expe-
rience into a system of consciously formulated architectur-
al and urban planning solutions aimed at reducing the risks
of spreading infectious diseases in the urban environment.
At the turn of the 19™ and 20™ centuries, the accumulated
experience of sanitary reforms was transformed into a com-
prehensive architectural and urban planning paradigm,
in which health became one of the key design objectives
(World Health Organization, n.d.). The spread of tuberculo-
sis and, later, the Spanish flu pandemic contributed to the
establishment of the principles of insolation, natural ven-
tilation, functional zoning, and access to green spaces as
basic criteria for the quality of the urban environment. In
this context, modernism emerged not only as an aesthetic
movement, but also as a response to the medical and social
challenges of the industrial city. The architecture of resi-
dential areas, public buildings, and recreational spaces be-
gan to take shape with disease prevention in mind, laying
the foundation for the further development of normative
urban planning in the 20% century (Verderber, 2003). It was
this historical evolution — from empirical sanitary meas-
ures to systematic environmental design - that created the
methodological basis for analysing contemporary pandem-
ic challenges, particularly COVID-19, which brought to the
fore issues of density, floor space, the quality of open spac-
es and the social sustainability of residential areas.

Transformation of the principles

of urban residential area development:
COVID-19 as a new type of pandemic challenge for cities
The COVID-19 pandemic was the first global epidemiolog-
ical crisis to unfold in conditions of mature urbanisation,
high informatisation and mobility of the population, and
the dominance of megacities as forms of life. Unlike the
epidemics of the 19% and early 20" centuries, it unfolded
in cities, where basic sanitary and engineering systems al-
ready function as a mandatory standard and were not sub-
ject to debate (Sharifi & Khavarian-Garmsir, 2020). COV-
ID-19 did not call into question the fundamental principles
of sanitary infrastructure, but it did highlight other, less
formalised aspects of the urban environment - the spatial
organisation of residential areas, the nature of develop-
ment, the quality of ventilation and the availability of safe
recreational spaces. The pandemic has revealed the limita-
tions of the modern compact city model, which is primar-
ily focused on economic efficiency and intensive land use
(Florida et al., 2020).

One of the central issues raised by COVID-19 has been
the role of urban density in the spread of infections. R. Ew-
ing & S.Hamidi (2015) and C.]J. Neiderud (2015) showed that
density itself is not a direct factor in increasing epidem-
ic risks; instead, the decisive factor is overcrowding — the
overload of the living environment, the lack of open spac-
es and unequal access to infrastructure. In many cities, the
pandemic has shown that residential areas with high build-
ing density, increased floor space, minimal inter-building
spaces, and insufficient green areas have proven to be less



adaptable to lockdowns and mobility restrictions. In such
environments, not only did the risks of physical infection
increase, but so did the level of psychological stress and so-
cial tension (Mouratidis & Yiannakou, 2022). This again re-
turned attention to historical experience, in which the fight
against epidemics prompted a reconsideration of accept-
able density parameters and spatial separations between
buildings. However, unlike the sanitary reforms of the nine-
teenth century, the contemporary challenge lies not in the
radical reconstruction of cities, but in adjusting the prin-
ciples for forming new residential districts and renovating
existing ones. The COVID-19 pandemic has brought to the
fore a rethinking of the role of density and height of resi-
dential buildings not only as urban planning or economic
parameters, but as spatial variables that indirectly influence
the intensity and mechanisms of the spread of infectious
diseases. Unlike classic engineering and sanitary meas-
ures (water supply, sewerage), which have become manda-
tory and regulated in modern practice, the parameters of
building height and area have remained a sphere of design
compromises between developer efficiency and the epide-
miological sustainability of the residential environment.
In modern interdisciplinary studies, the term “den-
sity” has been used not as a universal indicator, but as a
set of interrelated spatial characteristics (population den-
sity, building density, floor area ratio, residential crowd-
ing). S.J. Hejazi et al. (2023) and M. Amirzadeh et al. (2023)
demonstrated that the relationship between density and
morbidity is contextual, but densely built-up residential
environments are more likely to provide conditions for the
rapid formation of local clusters of infection. A study by
Y. Chen et al. (2022), conducted on several large agglom-
erations using machine modelling methods, found statis-
tically significant correlations between the morphological
characteristics of residential buildings (number of storeys,
compactness of buildings, proportion of open spaces) and
the prevalence of COVID-19 at the urban district level. Al-
though the authors emphasised the indirect nature of these
relationships, the results confirmed that building density
can serve as a proxy indicator of a combination of spatial
and social risks. Vertical density, i.e. the number of storeys
in residential buildings (Fig. 1), has demonstrated specific
epidemiological risks in the context of the pandemic.
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Contrary to the traditional view that the risk of infec-
tion increases only in proportion to population density, a
number of studies have shown that the very fact of vertical
housing organisation can create additional mechanisms for
the spread of the virus. For example, M. Kang et al. (2020)
found that the infection of residents of apartments in Hong
Kong located on different floors (within the same verti-
cal cluster) did not occur as a result of direct contact, but
through aerosol transmission mediated by shared sewage
and ventilation shafts: the number of infections within a
single “vertical column” of flats was statistically signif-
icantly higher than in buildings with fewer floors or with
a different type of engineering systems. A comprehensive
study by S.Z. Chong et al. (2025), which combined epidemi-
ological analysis with CFD modelling of air flows, showed
that the risk of SARS-CoV-2 transmission between apart-
ments in high-rise buildings can increase by tens of percent
compared to low-rise housing types, given unfavourable
ventilation configuration and high population density. In
particular, in the cases studied, the probability of infection
of residents of apartments located more than two floors
above the primary source remained statistically significant.

The author P. Zhao (2022) investigated the spatial
patterns of infection spread within urban planning and
analysed a series of COVID-19 outbreaks in high-rise resi-
dential buildings in Hong Kong (Fig. 2). The results showed
the existence of so-called vertical transmission clusters,
which cannot be explained by either direct social contacts
or typical scenarios of household infection. It was found
that infected residents lived on different floors of the same
building, occupied apartments with the same layout, locat-
ed one above the other within a single vertical “column” of
the building (e.g., apartment type A on the 5% 12t and 18"
floors). At the same time, the epidemiological investigation
did not find any direct social contact between them: the
residents did not interact with each other, used the lifts at
different times and did not occupy common spaces at the
same time. The only common spatial and technical factor
for these flats was their connection to shared vertical engi-
neering systems, primarily ventilation and sewer shafts. It
was these systems that created the conditions for indirect
transmission of the virus between floors, allowing the in-
fection to spread without human contact.

Figure 1. Multi-unit residential development
with vertical density in Vancouver
Source: Traveling Canuks (n.d.)

Figure 2. Panorama of high-rise residential buildings
in Hong Kong
Source: based on K. Zhuk (2021)
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An analysis of possible mechanisms of viral trans-
mission in high-rise buildings made it possible to iden-
tify several key processes. First, there is aerosol trans-
mission through ventilation ducts, particularly kitchen
and bathroom exhausts, where airflows could transport
viral aerosols between flats (Wang et al., 2022). Second,
an important role was played by transmission through
sewerage systems (the faecal aerosol route), the mecha-
nism of which was confirmed during the SARS outbreak
of 2003 and later recorded again for SARS-CoV-2 (Kang et
al., 2020). Third, a significant factor was the stack effect,
in which warm air from lower floors rises upward through
microcracks, facilitating the vertical transport of aer-
osols inside the building. The case examined demon-
strated that, under conditions of multi-storey residential
development, building height created a specific epide-
miological risk linked to the very spatial and engineer-
ing organisation of the structure. In this sense, vertical
density functions not only as a quantitative indicator of
development intensity, but also as a qualitative factor
capable of creating hidden pathways of infection spread,
invisible within traditional approaches to evaluating the
residential environment.

The COVID-19 pandemic revealed the high vulner-
ability of apartment housing with shared spatial com-
ponents. A study by W. Luo et al. (2022) showed that
living in buildings with shared entrances, lift lobbies,
and corridors was associated with an increased risk of
within-building transmission, even when basic quaran-
tine restrictions were observed. In this context, building
height and development intensity act not as direct caus-
es of infection, but as structural factors that shape: the
intensity of shared-space use; the frequency of indirect
contacts between residents; and dependence on enclosed
vertical circulation systems. These findings correspond
with the data of D. Duval et al. (2022) on the aerosol
transmission of SARS-CoV-2 in interiors, which demon-
strated that limited air volume, insufficient ventilation,
and high user concentration significantly increase epide-
miological risks.

Spatial interpretations for architectural
and urban planning practice
during epidemics
From the standpoint of architectural design of mul-
ti-family housing, the results obtained made it possi-
ble to interpret building height and density as factors
of potential epidemiological vulnerability, which should
be considered alongside the social and psychological
aspects of the residential environment. It was impor-
tant to emphasise that this does not imply a rejection
of dense development as such, but rather a limitation
of its uncritical intensification, especially under con-
ditions dominated by a developer-driven logic of max-
imising building height and area. The research results
reflected contextual relationships rather than universal
threshold values, making their direct use as regulatory
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design parameters impossible. At the same time, they
convincingly demonstrated the need to integrate epide-
miological knowledge into the process of urban-plan-
ning and architectural decision-making, particularly
in the segment of multi-storey residential construc-
tion, which was likely to be most sensitive to future
pandemic challenges.

Building height and residential density have formed
not only quantitative indicators of land-use intensity,
but also qualitatively new epidemiological risks associ-
ated with patterns of spatial interaction and engineering
systems within buildings and residential districts. These
risks cannot be eliminated solely by technical or organ-
isational measures and require spatial compensation at
the level of architectural and urban-planning solutions.
One of the least regulated factors in the pandemic resil-
ience of residential districts has been the quality of nat-
ural aeration of urban development. At the district scale,
this is linked to the orientation of the street network,
the width of inter-building spaces, the presence of con-
tinuous green corridors, and open public spaces (Samu-
elsson et al., 2020). Planning configurations of residen-
tial development have produced significantly different
conditions of natural ventilation. In particular, open or
semi-open layouts of residential buildings demonstrat-
ed 30-60% higher average airflow speeds in pedestrian
zones compared with enclosed perimeter blocks, while
the level of air exchange in the inner courtyards of semi-
open schemes was 40-50% lower (Fig. 3).

Figure 3. Semi-open placement
of residential buildings
Note: the Villa Magnolia quarter, Lviv
Source: photo by I. Gnes

In block development options with through openings
or partially open perimeters, the air stagnation zone was
reduced by approximately 35-45%, indicating better con-
ditions for the dispersion of aerosol pollutants (Zhang et
al., 2022). These effects were complemented by green cor-
ridors and open spaces: the presence of continuous green
areas was associated with a 20-30% reduction in the time
aerosols remain in open spaces, as well as opportunities
for safe recreation under quarantine restrictions (Ugo-
lini et al., 2020). An example of a closed residential devel-
opment scheme was the residential blocks in Barcelona,
Spain (Fig. 4).



Figure 4. Enclosed perimeter blocks of Barcelona
Source: Lifestyle 24 (2019)

One particular consequence of the COVID-19 pan-
demic has been the sharp rise in social isolation, espe-
cially among older people, single-person households
and socially vulnerable groups. The period of quarantine
restrictions revealed the critical role of green and semi-
open spaces near homes as a compensatory element of
isolation during lockdown. J. Honey-Rosés et al. (2021)
noted that residents of areas with access to parks, court-
yards and boulevards coped better with mobility restric-
tions, had better psycho-emotional well-being and higher
physical activity levels. Thus, the green infrastructure of
residential areas emerged not only as a recreational or
environmental element, but as an important component
of the public health system that needed to be integrated
into urban planning decisions at the early stages of design
(UN-Habitat, 2021). Quarantine restrictions transformed
residential areas from places of transit to the main space
of everyday life, which placed new demands on their func-
tional richness (Buffel et al., 2021). The concept of acces-
sibility of basic services within walking distance, which
was previously considered mainly from the perspective
of convenience and sustainable development, has be-
come a factor of safety and resilience in the context of the
pandemic. Local commercial, domestic and recreational
functions have reduced the need for travel while main-
taining social ties at the neighbourhood level. E. Klinen-
berg (2018) emphasised that well-developed neighbour-
hood infrastructure promoted social cohesion among city
dwellers and reduced the vulnerability of the population
during crises, such as pandemics and heat waves. Scientist
formed a theoretical basis for understanding the residen-
tial area as a key spatial level, where social interaction and
safety can be combined in conditions of limited mobili-
ty. The analysis of the impact of the COVID-19 pandem-
ic on residential areas allowed to formulate a number of
generalised provisions relevant to contemporary urban
planning theory and practice. This was not about revis-
ing basic sanitary standards, but about refining the spatial
principles of shaping the residential environment, taking
into account potential epidemic risks. These principles
included: controlled density and height of buildings, en-
suring effective natural ventilation, forming a hierarchical
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system of open and green spaces, and strengthening the
role of residential areas as spaces for everyday support
and social stability.

CONCLUSIONS

The study confirmed that epidemics and pandemics
throughout the history of urbanisation were not random
crises, but systemic triggers of architectural and urban
transformations. From early forms of water supply and
sanitation control in the cities of the ancient world to
large-scale reconstructions of industrial cities in the
19t™ century, threats to public health have consistently
influenced the rethinking of density, spatial structure,
and functional organisation of the urban environment.
Sanitary infrastructure solutions have shaped the basic
level of urban safety, but at the same time have been
accompanied by social and spatial contradictions. The
COVID-19 pandemic has revealed a qualitatively new
type of epidemiological challenge, characteristic of con-
ditions of mature urbanisation, global mobility and reg-
ulated engineering systems. The pandemic in the 21st
century did not call into question basic sanitary stand-
ards, but it did highlight issues that had previously re-
mained on the periphery of urban planning discourse.
These issues included the number of storeys and density
of buildings, spatial congestion, the quality of natural
ventilation, and the availability of open and green spac-
es in residential areas.

It has been determined that epidemiological risks in
the residential environment increase with the height and
density of buildings. Vertical organisation of space and
shared engineering systems can create hidden mecha-
nisms for the spread of infections that are not controlled
by the individual behaviour of residents. Recorded cases
of contactless infection of residents of vertical clusters
in high-rise residential buildings indicate the need for
a critical rethinking of the uncontrolled increase in the
building height and area in the interests of developers.
This practice contradicts the requirements for adapting
the residential environment to pandemic challenges. It
was also determined that open and semi-open planning
configurations of residential buildings demonstrated 30-
60% higher natural ventilation rates and 35-45% fewer
areas of air stagnation. This confirmed the increased
epidemiological risks of excessive densification without
spatial compensators. The limitations of the study are
related to its focus on the district and city scales, with-
out a detailed analysis of the typology of multi-apart-
ment residential buildings, their internal living spaces
and apartments. Prospects for further research lie in
supplementing existing regulatory requirements with
scientifically based recommendations for architectural
and urban planning practices aimed at creating pandem-
ic-resistant housing.
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BnnuB enipgeMin Ta naHaAeMin
Ha apXiTeKTypHO-MicTobyAiBHiI TpaHchopMauii MicT

AHoOTaLig. MeTo0 JOCTIIKEHHS CTa/I0 BUSIBJIEHHS Ta CUCTEMATHU3Allisl apXiTeKTypHO-MiCcTOOYAiBHUX TpaHChopMalliit
MmicT, MichbKOi iHKeHepHOiI iHbpacTpyKTypu ¥ XKMTIOBOIO CepeloBMINA, IO BimOGyBanaucs y BifmoBimp Ha emigemii
Ta maHaeMii. MeTtomosorisi mocaimKkeHHs 6asyBajacs Ha MDKIMCIUIUIIHADHOMY TMigXOHi, IO IMOEAHYBAB iCTOPUKO-
pPeTPOCIIeKTUBHMI, TOPIBHSUIBHUI i MTPOCTOPOBO-aHATITUYHNIT METOIM i3 3a/JyuyeHHSIM CydyacHMX YpOaHiCTUYHUX Ta
emniIeMioNoTiYHMX JOCTiIsKeHb. [IOCiIsKeHHST TTI0Kas3aslo, 10 BiJl HaliAaBHIllIMX CMCTeM BOAOIIOCTAUaHHS Ta KaHajisalii
y mictax CraponaBHboro CXony i aHTMYHOCTI 4O KOMIUIEKCHUX caHiTapHMX pedopm XIX CTOMITTS Ta MOZEPHICTChKUX
ineil «3I0pOBOr0 MicTa», apXiTeKTYpHO-IUIaHYBa/IbHi pillleHHS TOCIiLOBHO BMKOPUCTOBYBAIMCS SIK iHCTPYMEHT
MpOTHUIii OIMIMpPEeHHIO iHPEeKLiTHMX 3aXBOPIOBaHb. Y CTATTI 37iliCHEHO iCTOPMKO-aHAITUYHMIT OISz, TpaHchopmallii
MiCbKOTO TIPOCTOPY IiJ, BIUIMBOM eIifjeMiif, a Tako aKLeHTOBAaHO yBary Ha Cy4acHOMY eTalli, MOB’S3aHOMY 3
nangemiero COVID-19. TTokasaHo, 1[0 CyyacHMIi eTar XapakTepu3yBaBcsl 3MillleHHIM (OKycy 3 6a30BMX CaHiTapHO-
iHkeHepHUX pimleHb Ha MOPQOIOriuHi MapameTpy KUTIOBOTO CepefoBUINa, 30KpeMa IIiJIbHICTh i MOBEPXOBiCTbH
3a6ynoBu, KoHDirypaiiito criibHMX TPOCTOPiB i edeKTUBHICTh TpUPOLHOi aepaiii. OcobauBY yBary mpuaijieHoO aHamizy
MIPOCTOPOBMX TapaMeTPiB KUTI0BOI 3a0yIOBM, SIKi OMOCepeKOBaHO BIUIMBAIM HA eMiJeMioNoriuHi pu3uKu, 30KpemMa
MOBEPXOBOCTI Ta IIiIbHOCTI 3a0ymoBu. Ha OCHOBI CcyyacHUMX MIDKOMCHUIUIIHAPHUX EMITipUYHUX OOCTiIKeHb OYyJI0
MPOaHaJli30BaHO CTATUCTUYHO MiATBEPIKEeHI KOpessiii Mixk 36iJbIIeHHSIM IIiJIbHOCTi, TTOBEPXOBOCTI XXMUT/IA Ta GibIIT
iHTeHCMBHMM TMoOIIMpeHHSIM iHbexkiii. [TifkpecieHO poib aepo30NbHMX LUIAXIB meperaui iHdekiii yepes cmiibHi
iHkeHepHi cucTemMu 6araTornoBepxoBuX OyAiBesb. Y3araJbHeHO MPOEKTHO 3HAYYIIi BUCHOBKY MO0 TOMYCTUMMX PiBHIB
IHTEHCMBHOCTI BMKOPUCTAHHS IIPOCTOPY, & TaKOX POJi BiIKPUTMX i HaNiBBIAKPUTUX MPOCTOPIB y 3HVKEHHI PU3UKIB
nepepadvi iHdeKIiii Ta 3MeHIIIeHH] IICUXO0IOTiYHOTO HATIPYsKEeHHS ITiJ] 4aC TPUBAIOT0 KapaHTMUHY. TaKOX, aKI[eHT 3p061eHO
Ha 3HaueHHi e()eKTUBHOTO MPUPOSHOTO Ta MEXaHIYHOTO MPOBITPIOBAHHSI, OpraHisailii moBiTPOOOMiHY Y CIITBHMUX 30HAX
(CXoImOBi MaitlaHUMKM, KOPUAOPH, TidTOBI x0nM) Ta 3amobiraHHi YTBOPeHHIO 3aCTilfHUX MOBITPSHUX 30H. [IpakTUUHe
3HaYeHHsI po6oTH nossrae y GopMyBaHHiI apXiTeKTypHO-MiCTOOYAiBHMX peKOMeH allil, CIpsIMOBaHMX Ha MiABUIIEHHS
MaHIeMiuHOi CTifIKOCTi JKUTIOBOTO cepeloBMIIA, B Aialla30Hi «paiioH — 6araTOKBapTUPHMIL SKUTIOBUI OYIMHOK»
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