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Abstract  
The Covid-19 emergency has changed the face of our cities, preventing most urban activities, limiting travel 
over large, medium and short distances and drastically reducing the number and intensity of social 
relationships. The restrictive measures imposed on the entire population have significantly influenced the 
experience of our built environment, as well as the assets of pedestrian and bicycle network to access 
essential urban services. On the one hand, these limitations have drastically imposed a change in the habits 
of people who now spend more time walking and cycling in the absence of other activities; on the other, 
they have revealed the need of a reorganization of pedestrians and cycle paths, as well as open spaces. 
The morphology of these urban spaces is unable to cope with the current situation of social distancing and 
to adapt to a new normality. Local decision makers face a new demand for urban space for pedestrian and 
cycle access that has not yet been explored. In order to contribute to future planning decisions, this paper 
proposes a comparison between pedestrian flows and accessibility of essential services before and during 
the lockdown, taking a decentralised area in the city of Aberdeen as a case study. As a conclusion, the 
paper proposes specific recommendations for urban planning in order to deal with emergency situations, 
such as mobility limitations due to an outbreak. 
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1. Introduction  
On 30th January 2020 the World Health Organisation (WHO) declared an emergency due to Covid-19. This 
put in crisis not only the health system of European realities, but at the same time, it required an immediate 
response from administrators in promoting a different organisation of the built environment. 
The first outbreak was found in Wuhan in China and subsequently in over hundreds of countries, but the WHO 
declared the global pandemic just on the 11th March (Allam & Jones, 2020).  
Italy was the first nation in Europe to have a high spread of the virus followed by France, Spain and the United 
Kingdom. The daily records of the infections varied in different countries. This was due to different ways of 
dealing with the emergency. 
Italy was the first country to implement restrictive measures. Many others followed it, such as Spain, France, 
Germany and later the United Kingdom. The latest report, issued by the British National Government 
(7/05/2020), outlined a 15.8% higher ratio between deaths and positive cases than other European countries, 
due to a delay in the development of provisions provided to the population. 
The outbreak required not only a rapid response to the forms of organisation of health systems but also a new 
urban spatial structure (Soharabi et al., 2020). Social distancing, movement restrictions, travels allowed almost 
exclusively for the access to the services identified as essential, forced the local authorities to face and deal 
with a different demand of movement and accessibility to urban services (Papa et al.,2017). 
The European countries and the whole world find themselves experiencing a real emergency that has 
overturned the indisputable role of our cities. 

1.1 Scientific framework 
The emergency produced significant impacts on all components of the economic-productive, socio-cultural 
urban system including the change in social relations (Sturzenegger, 2020; Gargiulo et al.,2020; Gargiulo & 
Russo, 2018) and effects on long-term use and organization of cities (Pirlone & Spadaro, 2020). 
The effects inevitably led to an urban asset change and, as a consequence, to the need of new configurations 
for the cities. The idea of defining an appropriate safe distance is a point from which to start to adapt our 
cities to different layouts in the near future.  
Adapting our behaviours certainly implies a different regulation of the use of public spaces and a redefinition 
of our priorities and greater reflexivity in acting individually and collectively within the community. Squares, 
open spaces and meeting places lose their meaning without the users living in the city. 
The organisation of our urban spaces and pedestrian network for accessing essential urban services that must 
remain open for citizen’s subsistence, is unable to respond to an emergency and to the needs of a population. 
The characteristics of the built environment combined with users’ behaviour, expectations and aspirations 
affect spatial and urban accessibility to places and activities (Gaglione et al., 2019; Meshur, 2016). Accessibility 
is a fundamental element to understand the interactions between the activities and the ways of users’ moving 
for reaching them (bicycle, on foot) (Bonotti et al., 2015). In this regard, the scientific community continues 
to question the issue of neighbourhood and urban spaces walkability.  
Rodriguez et al., 2015; Cerin et al. , 2006, Gharaveis, 2020; Loo et al., 2012 investigated the identification of 
the physical characteristics of pedestrian routes (width, state of the pavement, etc.), the environmental density 
of lighting and functional characteristics that affect the walkability and safety of users (Gargiulo et al. ,2018; 
Rossetti et al 2014). The purpose of this investigation was to improve accessibility to urban areas on a 
neighbourhood scale in terms of usability, safety and attractiveness of the pedestrian paths.  
Another line of research has developed qualitative and quantitative indicators of walkability in order to define 
the areas where the priority should be given to the improvement of pedestrian accessibility to neighbourhood 
services and liveability (Brainard et al., 1997). The studies examined the factors that influenced the perception 
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of safety, usability and the level of cognitive familiarity of the built environment (Arellana et al., 2020; Arshad 
et al., 2016; Carnegie et al., 2007).  
The ability to freely walk to enjoy urban places and essential services has positive effects in terms of health 
conditions of a population (D'Orso & Migliore, 2020; Ribeiro et al., 2018).  
Today, the rules to avoid the spread of Covid-19, imposed by governments in most of the countries in the 
world, led to more sustainable modes of movement. The high risk of spread the virus, in the public 
transportations, posed a further research question related to the cities’ walkability. Particularly, it focuses on 
new possible adaptations of pedestrian network to reach, to queue and to access commercial services 
(Aghaabbasi et al., 2018; Blečić et al., 2014). Furthermore, we can argue that pandemic fear led users to 
prefer walking and cycling short distance but also to use private cars for longer distance. This raises further 
the question related to the theme of urban dimensions and liveable distances to access places and services.  

1.2 The role of commercial services within the city 
In most of the European cities, the distribution of commercial services is based on a model of centralisation 
over large areas (Wang et al., 2006) compared to their spread over small areas. In other words, the commercial 
activities are structured on a shopping centre layout which today cannot host the public due to the pandemic.  
Particularly in the UK various essential services are located together with other non-essential service in the 
same centre or even directly within the same shop module. This overlap of functions, during Coivid-19 time, 
generated further issues related to the accessibility. The closure of centre malls led to long queues and waiting 
times along the pedestrian walkways in order to access single essential retails (Fig. 1). Furthermore, in some 
countries, such as the UK, access to single urban health and essential commercial services is timed due to the 
different types of users (children, elderly, travelled with disabilities). 
 

 
Fig.1 Thursday's scene outside Asda in the Kings Heath area of Birmingham 
 
The mall by nature is a highly organized complex consisting of a variety of retail stores and service facilities 
concentrated in one building in order to provide a complete customers service (Shi et al., 2015). A large 
scientific study was produced on the identification of the best position of large shopping centres through spatial 
analyses in GIS (Erdin & Akbaş, 2019; Shi et al., 2015); furthermore, the study investigated what the effects 
generated by the presence of shopping centres were within urban areas (Lens & Meltzer, 2016).  
Moreover, Pope & Pope's studies (2015) and Nega & Timm (2015) examined how the presence of a shopping 
centre can affect the real estate values of a neighbourhood. and the relative impact they produce in the urban 
areas adjacent to them with the aim of estimating the impacts that these large centres produce in the urban 
areas adjacent to them. 
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Other studies examined what the effects of shopping centre are in terms of increasing or decreasing the 
attractiveness of a neighbourhood. The results showed that the presence of these large commercial centres 
induced negative effects such as an increase in air pollution, crime, noise and traffic congestion (Ihlanfeldt & 
Mayock, 2010; Koster & Rouwendal, 2012; Kuang, 2017). Effects that will now be questioned again in order 
to deal with the emergency of Covid-19 and the associated reorganisation of commercial services. 
In light of these brief considerations where pedestrian routes and essential services accessibility are clearly 
intertwined, the need of implementing urban planning actions and strategies to respect social distancing in 
the short and medium term, is clearly emerging.  
The new strategies should respond to the emergency with flexible and interchangeable solutions in order to 
restore a new normality. In doing so, the current and shared aims of more versatile design principles would 
be met, and public and private spaces would be accessible to every category of people, regardless of the age, 
cultural, social, physical and cognitive conditions. (Bianconi et al., 2018; Türk, 2014). 
In this perspective and in order to support local authorities to improve liveability and urban organisation in 
terms of pedestrian mobility and accessibility to primary services, even in emergency conditions, the paper 
examines the pedestrian accessibility of large shops before and during Covid-19 within Aberdeen urban 
context; on the other hand it proposes how to adapt the pedestrian paths and spaces to reach larger retails 
such as supermarkets, pharmacies in compliance with social distancing and with the aim of providing useful 
suggestions to decision-makers. 

2. Methodology 
This paper discusses how urban spaces, services and mobility changed since the Covid-19 pandemic emerged, 
taking Aberdeen, Scotland, as a case study. The proposed methodology aims to define the pedestrian 
accessibility of essential commercial services in two different scenarios before and during Covid-19.  
The proposed methodology combines two different approaches adopted in urban planning and on the topic. 
In the first part of the research, a qualitative approach, aimed to monitor, through a direct survey on sites, 
the urban flows for access services, routes and roads. Data were expressed in terms of number of users during 
certain scheduled times every day. In the second part, a quantitative approach, starting from the number of 
users, aimed to define pedestrian accessibility through the use of a network analysis tool in the GIS 
environment. More in detail, this method is divided into four phases. The mixed methodology, qualitative and 
quantitative, is illustrated in the following paragraph.  

2.1 Rhythm-analysis  
The complexity of contemporary urban spaces is remarked by relations and conflict between different 
mobilities and interactions. Their configurations generate urban rhythm (Smith et al., 2013).  
In this regard, the study of spatio-temporal phenomena enabled to individuate possible inefficiencies of the 
spaces and infrastructures but also provided the basis for design improvements. 
Urban rhythms, in this paragraph, are defined to outline the uses of urban spaces and essential services in 
relation to how users move in two different scenarios. In this sense, the choice to consider the rhythmic 
analysis of urban flows was useful to understand how during the lockdown the behaviour of users living in the 
city changed. Urban spaces are experienced with the body and perceived with different levels of engagement 
(Vergunst, 2010), and this implies an analysis of both presences in the urban space and functions offered in 
that particular space.  Functions are mainly related with the services that follow particular timetable during 
the day. In this sense, it is possible to perceive the movements and presences as data depending on the 
functions and so the services opening times. According to Mareggi (2017) the time can be understood in 
different ways, however for this research, the time was conceived as opening time of the activities and the 
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rhythm was perceived as the intensity of users flows. This to understand how the users’ habits and lifestyles 
varied, especially during the pandemic, where temporality took on an important role.  
The first phases of the research took rhythmic urban analysis in order to identify the users’ flows on the 
streets, pedestrian paths and access to services around the main retails in Garthdee, Aberdeen, before and 
during the lockdown. The areas were monitored through site surveys carried out during two working days and 
one day along the weekend. In this sense, the intensity of users has to be considered as an overage number 
of users during three scheduled times each day (10am; 15pm; 17pm). According to Lefebvre (2004), this 
analysis also shows the complexity of the urban spaces and their use in relation to the flow and the opening 
times of the services present there.  

2.2 Pedestrian accessibility analysis in GIS environment  
The second phase involved the creation of data model of the rhythmic analysis of urban flows expressed in 
terms of number of users through the ArcGis software in two different scenarios before and during Covid-19. 
The data have been spatially referenced with the aim of having a framework on the urban phenomenon before 
and during Covid-19 (Grekousis, 2020; Stillwell & Clarke, 2004). The data collected were associated in GIS 
environment with the graph of the pedestrian in the network before and during Covid-19 by implementing the 
pedestrian graph starting database. For each scenario, the average daily flow was calculated in order to better 
understand the intensity and trajectory of the attendance at different times (Mareggi, 2017). These data were 
translated into rhythmic maps with the aim of understanding the relationships between the characteristics of 
the built environment and the pedestrian behavioural variation of the users along the walkways. In addition, 
rhythmic maps aimed to classify pedestrian flows using the natural breaks method. These maps were also 
useful for obtaining potential insights on where and how to adapt urban space in an emergency situation. 
Due to the pedestrian flows defined on each arch of the pedestrian network, the third phases aimed to define 
pedestrian accessibility to essential urban services before and during the pandemic through the use of a 
network analysis tool in environment GIS. Pedestrian accessibility is defined, on the pedestrian graph, by 
relating the ability of users to travel on a pedestrian network with the speed of walking. 
To define the walking speed of users, the study of the scientific literature made possible to consider as useful, 
for the purposes of this work, the research carried out by Colclough (2009) which determined such values 
based on different groups age of the population combined with the topological characteristics of the network, 
such as slope and connectivity of the pedestrian network. More in detail, an identified average value of walking 
speed 1.33 m/s was defined. This value defines the walking speed of a user on each pedestrian network in 
relation to his ability to walk a pedestrian path. Particularly, on the pedestrian graph, the accessibility was 
defined by the length of the route based on the users walking time; the average daily pedestrian flows, over 
each arch, was considered before and during the Covid-19, generating the function attributed to the pedestrian 
graph with the implementation of the Network analysis tool. 
Due to pedestrian accessibility on the network and the location of urban services, in phase four, urban areas 
were classified in terms of pedestrian accessibility to urban services, using a network analysis tool in the GIS 
environment. The classes were defined in relation to the restrictive distances imposed to access the commercial 
services during the pandemic. This enabled to understand whether the organisation and distribution of the 
urban service offered responds to the emergency at a neighbourhood scale. The classification of urban areas, 
in relation to pedestrian accessibility to urban services, is an indispensable premise for the construction of a 
tool to support the public decision-makers and for the implementation of interventions on the territory.  
The aim is to identify pedestrian routes which need interventions to respond to the new needs of the 
population. Interventions that require further and stronger relation to the characteristics of the built 
environment. The combination of these two methods enables to better understand how to rethink the 
reorganisation and distribution of essential urban services.  
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3. Case Study 
During the lockdown several changes in the use of urban spaces happened and this inevitably affected the 
servient and ancillary spaces of urban services.  
The paper specifically focuses on Aberdeen city which has a particular reality. It is the third city in Scotland 
and its city centre is mainly developed along a spine, Union Street. The city is characterised by three main 
centre malls while supermarket chains are located out of the city centre. Local commercial activities, despite 
the country is reach of farms and agriculture sites, are not present within the city. This is due to its economy 
developed only around the oil and gas sector and to its urban improvements and masterplan which are 
proposed mainly by developers from private sector, aiming to appealing investments. Furthermore, the 
peripheries and neighbours, including those ones designed for elderlies, are not served by various retails and 
consist just of residential buildings. During the lockdown, farms located in the countryside started to offer at 
home-delivery of goods and this had a good success around the population (Foodiequine, 2020). In view of 
the above considerations, the study focuses on Garthdee area in Aberdeen, which is served by supermarkets, 
a pharmacy, petrol stations and a DIY, and shows the data collected on week and weekend days at different 
times during each day. Particularly, excluding the early opening time specifically dedicated to key workers and 
vulnerable people, the survey took place in the morning, afternoon and evening. Every monitoring lasted 
around one hour and half. 
The area is characterised by various residential areas, two main British supermarkets with adjacent petrol 
stations, one of the main pharmacy stores of the city and a multination DIY (do it yourself) and home 
improvement retail. All services have wide carparks which were used, during the lockdown, as queueing and 
waiting area to control and limit the access to the stores. Two main infrastructures, serving the area and 
services, were monitored, in the first phases, as a result of a rhythmic urban study on users’ flow: 1. Holburn 
Street which is one of the major spines of the city connecting the North and the South parts of Aberdeen. It 
is intensively used by private vehicles, public transportations and goods transportations; 2. The Deeside path 
which is a cycle and pedestrian route along the river Dee, and which connects the Duthie Park and the retailing 
area.  For both infrastructures, only the pedestrian and cycling flows were considered for this study. The 
following tables show the data obtained during a week between April and May 2020. 
 

Retail Opening 
time 

Key workers / 
dedicated time 

Flow overage 
10am 

Flow overage 
15pm 

Flow overage 
17pm 

Sh 1 9am – 
10pm 

9-10am 
NHS & elderly 

(Mon-Wed-Fri-Sun) 
79 pep. in queue 83 pep. in queue 50 pep. in queue 

Sh 2 8am – 
9pm 

7.30-8am NHS (all days) 
8-9am elderly & disable 

(Mon-Wed-Fri) 
32 pep. in queue 40 pep. in queue 31 pep. in queue 

DIY 8.30am – 
5pm N/A 40 pep. in queue 65 pep. in queue closed 

PH 8.30am – 
8pm N/A 5 free entrance 5 free entrance 4 free entrance 

Petrol 
stations  N/A 3 cars 10 cars 16 cars 

Pedestrian/cycle paths    

Deeside path 35 people 64 people 42 people 

Holburn Street 6 people 2 people 36 people 

Tab.1 Aberdeen Site survey carried during a weekday Wednesday 29/04/20 
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Retail Opening 
time 

Key workers / 
dedicated time 

Flow overage 
10am 

Flow overage 
15pm 

Flow overage 
17pm 

Sh 1 9am – 10pm 
9-10am 

NHS & elderly 
(Mon-Wed-Fri-Sun) 

45 pep. in queue 74 pep. in queue 60 pep. in queue 

Sh 2 8am – 9pm 

7.30-8am NHS (all 
days) 

8-9am elderly & disable 
(Mon-Wed-Fri) 

32 pep. in queue 34 pep. in queue 35 pep. in queue 

DIY 8.30am – 
5pm N/A 40 pep. in queue 52 pep. in queue closed 

PH 8.30am – 
8pm N/A 5 free entrance 4 free entrance 2 free entrance 

Petrol 
stations  N/A 4 cars 7 cars 7 cars 

Pedestrian/cycle paths    

Deeside path 55 people 59 people 36 people 

Holburn Street 6 people 14 people 5 people 

Tab.2 Aberdeen Site survey carried during a weekday Friday 01/05/20 

 

Tab.3 Aberdeen Site survey carried during a weekend day Saturday 02/05/20 
 
The analysis suggests that retails, despite the wide spread furloughing condition of the country and so more 
spare time during the week, continued to maintain regular pace with an increased flow during the weekend. 
Interestingly, the most popular retail, according to the monitoring, was the DIY which had long queue outside 
the store all days. Particularly, the DIY was the only shop with outside queuing lanes erected on the parking 
spaces in front of the shop. 
The other supermarkets instead, used marking lines on the pavement to take customers 2 meters apart from 
each other and distributed in a linear shape.Certainly, the intensity of the flow was slowed down by precautions 
taken by the retails in order to maintain social distancing inside. This generated longer lines and waiting times. 
 

Retail Opening time Key workers / 
dedicated time 

Flow overage 
10am 

Flow overage 
15pm 

Flow overage 
17pm 

Sh 1 9am – 10pm 
9-10am 

NHS & elderly 
(Mon-Wed-Fri-Sun) 

19 pep. in queue 18 pep. in queue 18 pep. free 
entrance 

Sh 2 8am – 9pm 

7.30-8am NHS (all 
days) 

8-9am elderly & 
disable (Mon-Wed-

Fri) 

0 pep. in queue 15 pep. in queue 16 pep. in queue 

DIY 8.30am – 5pm N/A 57 pep. in queue 50 pep. in queue closed 

PH 8.30am – 8pm N/A 0 pep. in queue 0 pep. in queue 0 pep. in queue 

Petrol stations  N/A 3 cars 2 cars 0 cars 

Pedestrian/cycle paths    

Deeside path 23 people 25 people 36 people 

Holburn Street 0 people 0 people 4 people 



Zecca C. et al. - Pedestrian routes and accessibility to urban services. An urban Rhythmic analysis on people's behavior 
during the Covid-19 
 

 
248 - TeMA Journal of Land Use Mobility and Environment 2 (2020) 

 
Fig.2 Aberdeen shop 1. Site survey carried during both week and weekend days 
 

 
Fig.3 Aberdeen shop 2. Site survey carried during both week and weekend days 
 
 

 
Fig.4 Aberdeen DIY. Site survey carried during both week and weekend day 
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Differently from the shops, the Deeside path was more populated than usual with a continuous flow of visitors 
who used the path to reach the shops and for leisure purposes. The width of the path cannot provide the 
minimum social distancing required and so users spread out around the park, creating new alternative routes. 
In the second phase, pedestrian flows were associated in the GIS environment with the graph of the pedestrian 
network and its average was defined before and during Covid-19. 
The results, gained from the comparison of the maps, show that before the Covid-19, in the residential areas 
of Garthdee, the pedestrian flows were very low and had a value of 5 due to the use of other forms of 
movement such as private cars and public transports to access urban services. Pedestrian flows were higher 
in Garthdee Crescent area due to a greater concentration of urban services adjacent to residential areas.  
In Ferryhill and Ruthrieston’s neighbourhoods the pedestrian flows were greater than the Garthdee area due 
to the presence of Duthie Park and the area adjacent to Aberdeen harbour, redeveloped in the 70s through a 
high concentration of urban services.  

 
Fig.5 Aberdeen Deeside path. Site survey carried during both week and weekend day 

 

 
Fig.6 Pedestrian flows of the districts of Garthdee, Ferryhill and Ruthrieston before Covid-19 
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During the Covid-19 period, it is clear how the fear of infection changed the habits and lifestyles of users who 
live in the city. More in detail, it can be noted that in the residential areas of Ferryhill and Ruthrieston the 
pedestrian flows were almost completely zeroed while in the residential areas of Garthdee the pedestrian flows 
were almost completely unchanged before and during Covid-19. On the contrary, in the proximity of essential 
services, within the area of Garthdee road and Garthdee Crescent, pedestrian intensity increased considerably. 
The high pedestrian intensity was due to both the new ways of access the urban service and to the new social 
distancing in place. Both of them imposed a review and new organisation of the urban system particularly in 
terms of spaces and pedestrian networks.  
Moreover, the Scottish government restricting measures imposed a limiting travel of 5 miles. This, together 
with the increased and forced spare time, led to more sustainable travel modes, encouraging the use of 
pedestrian and cycle path. In this regard, Holbourn Street pavement and the Deeside Path had a considerable 
increase in pedestrian flows compared to period pre Covid-19. As a result of this shift, more places and leisure 
areas in the city were more experienced than before by the users, even if the spaces were still not organised 
to maintain a safe distance (Figs. 6 and 7). 
In this regard, it seems important to highlight how the continuity of the pedestrian and cycle network in the 
area, apereas fragmented and moreover its width does not allow safe journeys particularly in relation to the 
surrounding built environment and roads. The vehicles infrastructure continuity and the effective connections 
have been so far prioritised, reducing the possibility to positively influence the users to consider other types 
of mobility. Furthermore, what emerged from the survey and as highlighted by an ongoing research at Robert 
Gordon University (Civitas Portis, 2020), the fragmented walkability of Aberdeen, together with the limited 
possibilities of having cycling continuity within the centre, are still an important issue in terms of safety. 
 

 
Fig.7 Pedestrian flows of the districts of Garthdee, Ferryhill and Ruthrieston during Covid-19 
 
In the third phase, the pedestrian accessibility was defined on the network considering both the pedestrian 
flows defined along the pedestrian network graph and the actual users’ ability to travel through each pedestrian 
network. In phase four, because of the measure of pedestrian accessibility on the network and the location of 
urban services, urban areas were classified into three pedestrian access levels. The pedestrian accessibility 
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levels have been defined on the basis of the restrictive measures that the Covid-19 imposed in terms of 
pedestrian distances to reach essential services (Figs. 8 and 9). 
 

 
Fig.8 Pedestrian flows of the districts of Garthdee, Ferryhill and Ruthrieston before Covid-19 
 
 

 
Fig.9 Pedestrian flows of the districts of Garthdee, Ferryhill and Ruthrieston during Covid-19 
 

The western area of Garthdee, again, is predominantly residential while the eastern one offers a high range 
of urban services. This disconnection increases the needs of alternative ways of travel to the pedestrian one. 
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In light of these brief considerations, the necessity to rethink the general organisation and distribution of urban 
services appears fundamental especially within the residential areas. This implies a switch towards a smaller-
scale of retails scattered around and about the neighbourhoods against the centralised model of bigger centre 
malls concentrated in dedicated areas within the city as, at the present, shown on an urban scale. 
The distances were defined because of the particular restrictive measures during the pandemic. More 
specifically, the results, obtained for the urban spaces considered, show how pedestrian access to urban 
services increased during the pandemic. Furthermore, the restrictive measures of moving demonstrate that 
the urban services’ distribution in clusters around the city is not suitable during emergency periods. 
In this sense, it is possible to notice that Ferryhill and Ruthrieston’s neighbourhoods are totally absent on the 
maps and therefore unable to reach certain essential services on foot.  

4. Conclusions 
The fragility of the urban system has been revealed by a pandemic. The virus generated a structural damage 
for cities requiring more flexibility of the spaces, especially those ones commonly used just as carparks serving 
supermarkets and other services. In this sense, it is important to rethink and reorganise the spaces in order 
to host different functions and in order to transform them in more porous places.  
Accessibility, routes and waiting spaces imply a spatiotemporal experience which can be effectively and 
critically analysed through the rhythmic analysis. The sequence of the spaces, along with the experience of 
passing thought, walking, cycling, resting, is intrinsically related to the temporality.  
Space and temporality are then key aspects to consider in re-designing the city and which can be clearly 
understood through their rhythm analysis. In this sense, it seems pertinent to recall the recent idea of Anne 
Hildalgo (The alternative UK, 2020), the mayor of Paris, on the 15-minutes city and clearly inspired by Jacobs’ 
proximity concept (1961). The 15-minutes city addresses both aspects related to the urban dimensions and 
time by offering all essential and non-essential services within a radius of kilometres walkable in 15 minutes. 
The factor ‘space’ would be addressed through the introduction of micro-local green cities within neighbours; 
and the factor ‘time’ would be addressed through the reduction of time lost for transportation from one side 
of the city to the other.  
Using the 15-minutes city as a theoretical reference, this research proposes conceptual guidelines for the two 
main categories of spaces analysed here and different in their morphology: the infrastructure with a linear 
configuration and the ancillary spaces of activities with a more areal layout but still re-proposing a linear 
configuration for the waiting queues. Through the analysis and graphical elaborations, it is possible then to 
draw some conclusions as guidelines for the improvement of both spaces. 

4.1 Pedestrian path 
In the case study the rhythm was constant and the linear morphological configurations in place did not enable 
any rhythmical variations. A linear configuration reminds to the concept of boundary, but the challenge 
proposed is to perceive that boundary as Heidegger (2001) suggested: 
“A boundary is not that at which something stops, but, as the Greeks recognised, the boundary is that from 
which something begins its presencing.” 
What is proposed here is a form of de-linearization together with a reinforced continuity of the routes which 
may combine both dimensional and functional solutions. 
If the city is going to change its dimensions in terms of carbon reductions (Civitas Portis, 2020), then parts of 
the space could be re-thought in order to implement the width and the continuity of pedestrian and cycle 
routes while offering more multifunctional services both essential and non-essential. 
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Fig.10 Conceptual diagram wider and multipurpose pedestrian paths. 1 current configuration; 2 “pockets of multiple 
activities” 

 
Public mobility infrastructure should be more capillary, multifunctional and reversable, particularly in terms of 
width. This dimension is crucial to maintain effectively the minimum social distancing and can be achieved 
with the introduction of green areas and relaxing pocket areas along the paths. It appears important to re-
think the infrastructure as a sustainable and more green catalyst able to connect, to serve and to host various 
physical activities from running, cycling and walking, to the leisure ones such as sunbathing, sitting areas and 
green spaces (Gargiulo et al., 2018). 
In terms of morphology, this implies a radical shift from a thin, linear and monofunctional spaces to a more 
elaborated and thicker sign within the territory with fragmented borders able to generate “pockets of multiple 
activities”. 

4.2 Ancillary Spaces 
During the pandemic, car parks serving shops, were used to moderate the flow of users while maintaining the 
social distancing. In view of a more sustainable city and referring to the specific case of Aberdeen, which lost 
its micro-localism due to an economy heavily focused on the oil and gas sector and on a globalised market, 
we argue that large areal spaces can be an occasion to reinforce the local sense of identity. 
These spaces are extremely wide and sometimes distributed on two floors. The areal dimensions suggest that 
there is enough space to host car parks and pedestrian paths along with the possibility to reintroduce some 
localisms against the more globalised and standardised function of the big chains. Particularly, the covered car 
parks can be transformed as space for pedestrian use to access the shops but also as multipurpose space able 
to host temporary market and small activities to complement the main shop. 

4.3 General considerations 
The new meaning of distance, as a safe measure for any relation, overturns the idea of urban space and 
reveals the importance of slowing down its physical growth, and of rethinking its relations with the surrounding 
areas and nature. Social distancing should be read as an opportunity rather than a limitation in order to re-
imagine the relation between linear infrastructure paths, ancillary spaces and nature (Gargiulo et al, 2016). 
Nature may help to guarantee the distances and the social sharing of the space at the same time.  
Furthermore, the relation with nature rises another important aspect that deserves attention in the near future. 
It can help to slow down the mobility, making the movements more enjoyable and help to reflect on the 
possibility to psychologically reduce the distances between areas by providing more services and attractiveness 
accessible by pedestrian and cycle flows.  
The importance of reactivating micro-localism, private and small local activities together with a hyper-proximity 
of various services, may provide more cultural identity and easy accessibilities to different services especially 
in the peripherical areas of the city. 
 



Zecca C. et al. - Pedestrian routes and accessibility to urban services. An urban Rhythmic analysis on people's behavior 
during the Covid-19 
 

 
254 - TeMA Journal of Land Use Mobility and Environment 2 (2020) 

Author Contributions 
Although this paper should be considered a result of the common work of the authors, C. Zecca and R. Laing 
for the section 1, 1.1 and 1.2; F. Gaglione and C. Gargiulo for the section 2 and 2.2; F. Gaglione for the section 
3; C. Zecca for the section 2.1, 4, 4.1, 4.2 and 4.3. 

References 
Allam, Z., & Jones, D. S. (2020). On the coronavirus (COVID-19) outbreak and the smart city network: universal data sharing 
standards coupled with artificial intelligence (AI) to benefit urban health monitoring and management. In Healthcare, 8 (1), 
46. Multidisciplinary Digital Publishing Institute.  https://doi.org/10.3390/healthcare8010046 

Aghaabbasi, M., Moeinaddini, M., Shah, M. Z., Asadi-Shekari, Z., & Kermani, M. A. (2018). Evaluating the capability of 
walkability audit tools for assessing sidewalks. Sustainable cities and society, 37, 475-484.  
https://doi.org/10.1016/j.scs.2017.12.001 

Arellana, J., Saltarín, M., Larrañaga, A. M., Alvarez, V., & Henao, C. A. (2020). Urban walkability considering pedestrians’ 
perceptions of the built environment: a 10-year review and a case study in a medium-sized city in Latin America. Transport 
reviews, 40(2), 183-203.  https://doi.org/10.1080/01441647.2019.1703842 

Arshad, A. K., Bahari, N. I., Hashim, W., & Halim, A. A. (2016). Gender differences in pedestrian perception and satisfaction 
on the walkability of Kuala Lumpur city center. In MATEC web of conferences, 47. EDP Sciences. 
https://doi.org/10.1051/matecconf/20164703003 

Bianconi, F., Clemente, M., Filippucci, M., & Salvati, L. (2018). Regenerating Urban Spaces: A Brief Commentary on Green 
Infrastructures for Landscape Conservation. TeMA-Journal of Land Use, Mobility and Environment, 11 (1), 107-118.  
https://doi.org/10.6092/1970-9870/5216 

Blečić, I., Cecchini, A., Congiu, T., Fancello, G., & Trunfio, G. A. (2014). Walkability explorer: an evaluation and design 
support tool for walkability. In International Conference on Computational Science and Its Applications , 511-521. Springer, 
Cham.  https://doi.org/10.1007/978-3-319-09147-1_37 

Bonotti, R., Rossetti, S., Tiboni, M., & Tira, M. (2015). Analysing Space-Time Accessibility Towards the Implementation of 
the Light Rail System: The Case Study of Brescia. Planning Practice & Research, 30(4), 424-442.  
https://doi.org/10.1080/02697459.2015.1028254 

Brainard J.S., Lovett A.A., Bateman I.J. (1997), Using isochrone surfaces in travel-cost models. Journal of Transport 
Geography, 5(2), pp. 117-126, ISSN 0966-6923, http://dx.doi.org/10.1016/S0966-6923(96)00074-9 

Carnegie, M. A., Bauman, A., Marshall, A. L., Mohsin, M., Westley-Wise, V., & Booth, M. L. (2002). Perceptions of the physical 
environment, stage of change for physical activity, and walking among Australian adults. Research quarterly for exercise 
and sport, 73(2), 146-155.  https://doi.org/10.1080/02701367.2002.10609003 

Cerin, E., Saelens, B. E., Sallis, J. F., & Frank, L. D. (2006). Neighborhood Environment Walkability Scale: validity and 
development of a short form. Medicine and science in sports and exercise, 38(9), 1682.  
10.1249/01.mss.0000227639.83607.4d 

Civitas Portis, Cleaner and better transports in cities. Robert Gordon University. Accessed in July 2020. 
https://www.rgu.ac.uk/research/research-projects/projects/610-civitas-portis 

Colclough, J. G. (2009). Modelling Pedestrian Accessibility Using GIS Techniques to Assess Development Sustainability. In 
European Transport Conference. Retrivied from: http://citeseerx.ist.psu.edu/viewdoc/download?doi= 
10.1.1.684.903&rep=rep1&type=pdf 

Coronavirus (COVID-19): staying at home and away from others (social distancing). Retrieved from: 
https://www.gov.scot/publications/coronavirus-covid-19-staying-at-home-and-away-from-others-social-
distancing/pages/staying-at-home/ 

D'Orso, G., & Migliore, M. (2020). A GIS-based method for evaluating the walkability of a pedestrian environment and 
prioritised investments. Journal of transport geography, 82, 102555. https://doi.org/10.1016/j.jtrangeo.2019.102555  

Erdin, C., & Akbaş, H. E. (2019). A comparative analysis of fuzzy topsis and geographic information systems (gis) for the 
location selection of shopping malls: A case study from turkey. Sustainability, 11 (14), 3837.  
https://doi.org/10.3390/su11143837 

Foodiequine blog. Accessed in July 2020. https://www.foodiequine.co.uk/2020/04/shop-local-home-delivery-covid19-
aberdeen.html 

Gaglione, F., Gargiulo, C., & Zucaro, F. (2019). Elders’ quality of life. A method to optimize pedestrian accessibility to urban 
services. TeMA - Journal of Land Use, Mobility and Environment, 12(3), 295-312. https://doi.org/10.6092/1970-9870/6272 

Gargiulo, C., Gaglione, F., Guida, C., Papa, R., Zucaro, F., & Carpentieri, G. (2020). The role of the urban settlement system 
in the spread of Covid-19 pandemic. The Italian case. TeMA - Journal of Land Use, Mobility and Environment, 189-212. 
https://doi.org/10.6092/1970-9870/6864 



Zecca C. et al. - Pedestrian routes and accessibility to urban services. An urban Rhythmic analysis on people's behavior 
during the Covid-19 
 

 
255 - TeMA Journal of Land Use Mobility and Environment 2 (2020) 

Gargiulo, C., Zucaro, F., & Gaglione, F. (2018). A Set of Variables for the Elderly Accessibility in Urban Areas. TeMA-Journal 
of Land Use, Mobility and Environment, 53-66. https://doi.org/10.6092/1970-9870/5738  

Gargiulo, C., & Russo, L. (2018). Principal component analysis and cluster analysis for the assessment of urban mobility in 
Italy. In Town and Infrastructure Planning for Safety and Urban Quality: Proceedings of the XXIII International Conference 
on Living and Walking in Cities (LWC 2017), June 15-16, 2017, Brescia, Italy (p. 367). CRC Press. ISBN 978-0-8153-8731-
2 

Gargiulo, C., Ayad, A., Tulisi, A., & Zucaro, F. (2018). Effect of Urban Greenspaces on Residential Buildings’ Energy 
Consumption: Case Study in a Mediterranean Climate. In Smart Planning: Sustainability and Mobility in the Age of Change 
(pp. 109-125). Springer, Cham. https://doi.org/10.1007/978-3-319-77682-8_7 

Gargiulo, C., Tulisi, A., & Zucaro, F. (2016). Small green areas for energy saving: effects on different urban settlements.  
10.5821/ace.11.32.4659 

Gharaveis, A. (2020). A systematic framework for understanding environmental design influences on physical activity in the 
elderly population. Facilities.  https://doi.org/10.1108/F-08-2018-0094 

Grekousis, G. (2020). Spatial Analysis Theory and Practice: Describe–Explore–Explain through GIS. Cambridge University 
Press. 

Heidegger, M. (2001) “Building Dwelling Thinking.” In Poetry, Language, Thought, translated by Albert Hofstadter. 

Ihlanfeldt, K., & Mayock, T. (2010). Panel data estimates of the effects of different types of crime on housing prices. Regional 
Science and Urban Economics, 40(2-3), 161-172.  https://doi.org/10.1016/j.regsciurbeco.2010.02.005 

Jacobs, J. (1961). The Death and Life of Great American Cities. Random House, New York. 
Koster, H. R., & Rouwendal, J. (2012). The impact of mixed land use on residential property values. Journal of Regional 
Science, 52 (5), 733-761.  https://doi.org/10.1111/j.1467-9787.2012.00776.x 

Kuang, C. (2017). Does quality matter in local consumption amenities? An empirical investigation with Yelp. Journal of Urban 
Economics, 100, 1-18. https://doi.org/10.1016/j.jue.2017.02.006 

Lefebvre, H. (2004). Rhythmanalysis: Space, time and everyday life. A&C Black, London. 

Lens, M. C., & Meltzer, R. (2016). Is crime bad for business? Crime and commercial property values in New York City. Journal 
of Regional Science, 56 (3), 442-470. https://doi.org/10.1111/jors.12254 

Loo, B. P., & Lam, W. W. Y. (2012). Geographic accessibility around health care facilities for elderly residents in Hong Kong: 
A microscale walkability assessment. Environment and Planning B: Planning and Design, 39 (4), 629-646. 
https://doi.org/10.1068/b36146 

Marco Mareggi (2017). Temporalities and varieties of territorial representation. Gwiazdzinski L.; Drevon G.; Klein O. 
Chronotopics. Readings and Writings on a World in Movement, Elya Editions, 83-97, ISBN: 979-10-91336-07-9. 

Meshur, H. F. A. (2016). Evaluation of urban spaces from the perspective of universal design principles: The case of 
Konya/Turkey. TeMA-Journal of Land Use, Mobility and Environment, 9 (2), 191-208.  https://doi.org/10.6092/1970-
9870/3786 

Papa, R., Gargiulo, C., & Russo, L. (2017). The evolution of smart mobility strategies and behaviors to build the smart city. 
In 2017 5th IEEE International Conference on Models and Technologies for Intelligent Transportation Systems (MT-ITS), 
409-414. IEEE.  10.1109/MTITS.2017.8005707 

Pirlone, F., & Spadaro, I. (2020). The resilient city and adapting to the health emergency. TeMA - Journal of Land Use, 
Mobility and Environment, 305-314.  https://doi.org/10.6092/1970-9870/6856 

Pope, D. G., & Pope, J. C. (2015). When Walmart comes to town: Always low housing prices? Always?. Journal of Urban 
Economics, 87, 1-13.  https://doi.org/10.1016/j.jue.2014.10.004 

Rodriguez, D. A., Merlin, L., Prato, C. G., Conway, T. L., Cohen, D., Elder, J. P., ... & Veblen-Mortenson, S. (2015). Influence 
of the built environment on pedestrian route choices of adolescent girls. Environment and behavior, 47 (4), 359-394.  
https://doi.org/10.1177/0013916513520004 

Rossetti, S., Tiboni, M., & Tira, M. (2014). Road safety in Italy: An assessment of the current situation and the priorities of 
intervention. Periodica Polytechnica Transportation Engineering, 42 (2), 159-165. https://doi.org/10.3311/PPtr.7490 

Shi, Y. S., Wu, J., & Wang, S. Y. (2015). Spatio-temporal features and the dynamic mechanism of shopping center expansion 
in Shanghai. Applied Geography, 65, 93-108.  https://doi.org/10.1016/j.apgeog.2015.11.004 

Smith, R. J., & Hetherington, K. (2013). Urban rhythms: Mobilities, space and interaction in the contemporary city. The 
Sociological Review, 61(1_suppl), 4-16.  https://doi.org/10.1111/1467-954X.12050 

Sohrabi, C., Alsafi, Z., O’Neill, N., Khan, M., Kerwan, A., Al-Jabir, A., ... & Agha, R. (2020). World Health Organization 
declares global emergency: A review of the 2019 novel coronavirus (COVID-19). International Journal of Surgery.  
https://doi.org/10.1016/j.ijsu.2020.02.034 

Stillwell, J., & Clarke, G. (Eds.). (2004). Applied GIS and spatial analysis. Chichester: Wiley. 



Zecca C. et al. - Pedestrian routes and accessibility to urban services. An urban Rhythmic analysis on people's behavior 
during the Covid-19 
 

 
256 - TeMA Journal of Land Use Mobility and Environment 2 (2020) 

Sturzenegger, F. (2020). A Note on Hibernation in a Lockdown (No. 137). Retrivied from: 
file:///C:/Users/Federica/Downloads/doc137%20(2).pdf 

Swoboda, A., Nega, T., & Timm, M. (2015). Hedonic analysis over time and space: the case of house prices and traffic 
noise. Journal of Regional Science, 55(4), 644-670.  https://doi.org/10.1111/jors.12187 

The alternative UK. Accessed in July 2020.Retrived from: https://www.thealternative.org.uk/dailyalternative/2020/3/7/the-
fifteen-minute-city-paris 

Türk, Y. A. (2014). Planning–design training and universal design. Procedia-Social and Behavioral Sciences, 141, 1019-1024.  
https://doi.org/10.1016/j.sbspro.2014.05.171 

Vergunst, J. (2010). Rhythms of walking: History and presence in a city street. Space and Culture, 13(4), 376-388.  
https://doi.org/10.1177/1206331210374145 

Wang, S., Zhang, Y., & Wang, Y. (2006). Opportunities and challenges of shopping centre development in China: A case 
study of Shanghai. Journal of shopping center research, 13 (1), 19-55. 

World Health Organization, Novel Coronavirus (2019-nCoV), Situation Report – 12 (2020). Retrivied from: 
https://apps.who.int/iris/bitstream/handle/10665/331685/nCoVsitrep01Apr2020-eng.pdf 

Authors’ profiles 
Cecilia Zecca 
She is an architect and lecturer in architecture and built environment at International College Robert Gordon University in 
Aberdeen. Her research interests focus on contemporary urban and architectural phenomena of abandonment and on the 
discrepancy between academic expected qualitative design and real solutions often adopted during projects of regeneration. 
Her PhD research work provided a theoretical base for a series of applied collaborative urban design activities, involving 
international academic partners, local authorities and professionals from planning departments.  

Federica Gaglione 
She is an engineer, Ph.D. student in Civil Systems Engineering at the University of Naples Federico II. Her research concerns 
the topic of urban accessibility. From August to December 2019 she served as a Visiting Researcher at the University of 
Aberdeen (UK) undertaking a significant amount of research regarding pedestrian accessibility for older persons. 

Richard Laing 
He is a full professor of Built Environment Visualisation at Robert Gordon University in Aberdeen. His research concentrates 
on the subject of visualisation and its use within public evaluation of open space, built heritage and urban design. His skills 
in relation to visual environmental valuation have developed through his leading significant externally funded research 
projects. He is a trained chairman and assessor for the RICS APC. He has represented the RICS on the European Construction 
Technology Platform, and he is a member of EPSRC peer review college. 

Carmela Gargiulo  
She is full professor of Urban Planning at the University of Naples Federico II. Since 1987 she has been involved in studies 
on the management of urban and territorial transformations. Her research interests focus on the processes of urban 
requalification, on relationships between urban transformations and mobility, and on the estate, exploitation produced by 
urban transformations. On these subjects she has coordinated several research teams. Author of more than 150 publications. 

 


