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Abstract

:

The COVID-19 pandemic is changing people’s habits and behaviors and will reshape city layout and management. Among the different areas of research to be explored, the paper outlines first inputs to use the COVID-19 health crisis as a “window of opportunity” to trigger a sustainable transition of urban living environments, through actions to reshape and territorial organization after COVID-19 and in preparation for future health. Before having a vaccine or medications that ensure a non-lethal disease course, there will be a phase of responsibility and coexistence with the virus. It will be a period whose duration experts are still unable to quantify. What changes in the city organization, behaviors and uses of spaces will we observe in the living environments? Will this lead to a sustainability transition? The paper proposes a qualitative review to investigate how the droplet might travel through the air and how COVID-19 has spread in different urban contexts to outline a comprehensive reflection on the future of the city and strategies for more resilient communities and territories. To achieve this goal, the paper proposes the need of a comparison between skills related to physics aspects, such as fluid dynamics (to assess how droplets spread) and skills related to architectural, urban and territorial design (to evaluate the conditions of indoor and outdoor living environments).
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1. Introduction


Coronaviruses were classified in the mid-1960s and are recognized to infect some animals and also humans. They are a large family of viruses known to cause diseases ranging from the common cold to more critical diseases such as Severe Acute Respiratory Syndrome (SARS) or Middle Eastern Respiratory Syndrome (MERS). In December 2019, in Wuhan, China, a new virus belonging to this family, called SARS-CoV-2, was isolated. Since the viral sequence of this new Coronavirus has a substantial similarity [1] compared to the virus that caused the SARS pandemic in 2002/2003, the two viruses are considered remarkably similar.



The dramatic health crisis that the entire planet is going through has produced an impressive number of victims, an unprecedented economic crisis and will bring permanent changes in social behavior. At times, the effects on the urban and infrastructural structure seem to be underestimated, which will inevitably have to be rethought and reshaped right after the lockdown in a medium-long term perspective, making increasingly urgent to accelerate the “transition to sustainability.” Strategies and actions to put in place a sustainability transition, in coherence with the European Green New Deal, are today more than ever urgent to prevent risks, increase resilience and improve the quality of life in urban areas.



In this sense, the natural biological disaster we are facing is only the latest in a series of critical signals on the health of the planet that we have received over the last quarter of a century. From the United Nations Conference on the Human Environment [2] to the World Conservation Strategy [3]; from the World Commission on Environment and Development and the Bruntland Report [4] to the United Nations Conference on Environment and Development in Rio [5], there is a growing debate on the need to care for the future of the planet. We should interpret this crisis as a further piece of the complex puzzle, which is the progressive loss of balance of our planet. Interdisciplinary research actions are necessary to understand this moment and to develop strategies to increase the resilience of communities and territories. In this framework, paragraphs “2. How the droplet might travel through the air” and “3. How COVID-19 has spread in different urban contexts,” present a qualitative review on how Coronavirus spread in the various urban contexts, highlighting the close relationship between the virus propagation and the specific local conditions (i.e., local microclimate and air pollution). What emerges is that that the organization of urban spaces, population density, infrastructural networks, socio-economic conditions, and, more generally, the different preparedness of society to natural events are all factors with strong linkages one to another. Some territorial and urban structures with specific combinations of the factors mentioned above have shown to be likely more affected by the diffusion of the virus. Other particular aspects regard the capacity to communicate and implement emergency response but also the availability, quality and accessibility of care facilities and essential equipment.



Paragraph “4. First inputs to use the COVID-19 health crisis as a “window of opportunity” to trigger a sustainable transition of urban living environments,” foresees a selection of first primary actions to reduce the spread of the virus. These actions are organized into two main themes—(1) detailed indications to contain the droplet at the local scale making use of green solutions; (2) strategic scenarios at large scale to interlink the city to the context (i.e., through polycentric organization of primary services; sustainable mobility, green networks). The proposed actions, framed in the Sustainable Development Goals [6] are aimed both at timely mitigating the spread of the droplet and at rethinking cities with their context. In a transition challenge towards sustainability, this dual complex multi-scalar and multi-actoral approach is necessary to counteract the spread of the virus on a local scale, while limiting the factors amplifying its effects on people at the broader scale [7].



The proposed methodology follows the idea that complex problems require complex solutions and not only simple statements like those regarding the migration of population from cities to less populated inland areas because of their new attractiveness related to the distance from the crowded, polluted and contaminated cities. As a matter of fact, the debate among planners, geographers, economists is now dealing with the “end of cities” scenarios to prevent pandemics and mitigate the risk of future health crises [7]. In this sense, some authors propose a counter-exodus from the city to the rediscovery of small isolated cities, towns and villages located in rural and mountainous areas, inland areas, many of which are now abandoned due to the progressive depopulation and negative socio-economic trends of the last decades. This emotional tension will bring changes in the living organization in the short-term, due to the attractiveness of more isolated and marginal inland areas, where nature prevails and the virus had less impact. However, the progressive depopulation and loss of basic services that characterize inland areas make them unable to offer a consistent quality of life in the long-term perspective.



The qualitative review proposed in this paper also outlines a first understanding of where disease outbreaks mostly occur; how they relate to the physical, spatial, economic, social and ecological characteristics of places; and what components of the urban living environments and can play a role in stemming potential future outbreaks. The attempt is to outline a research path based on inputs from the actual debate on the COVID-19 health crisis to define new future scenarios about:




	
how to reshape urban contexts and their management to prevent risks and ensure a safer and better urban life in cities, which are the primary places for living and producing;



	
how to rethink relations between cities and their territorial context, often rich in natural and cultural resources but often affected by depopulation and lack of essential services.








This may be an opportunity to effectively respond to natural biological disasters such as COVID-19 and others that may happen in the future but also to develop policies to rethink cities and their contexts, considering that the response to the current health crisis involves the reorganization of living spaces both inside and outside cities, which have so far been underestimated in the development of solutions for well-being, quality of life and safety. This proposition requires systematic visions that are able to discover different fields of study, favoring interactions between:




	-

	
expertise in the medical and health field, as well as technical physics and fluid-dynamic engineering, to analyze the spread of the virus in different types of indoor and outdoor environments, in different social contexts and land uses, trying to understand the ways, times and factors that can amplify or reduce the virus propagation;




	-

	
expertise in geography, urban planning and socio-economic fields, to define strategies to reshape cities and to consider the real potential of small cities, towns and inland areas, in the light of territorial post-COVID reorganization, highlighting preventive solutions for public spaces and services that may contribute to increasing the quality and safety of life and a sustainability transition.










2. How the Droplet Might Travel through the Air


In this paragraph, we describe how the spread of the virus can vary considerably between indoor and outdoor scenarios and how some fluid dynamic considerations can be an input to a rethinking of the geometry of the city that will be described in the following paragraphs.



The droplets naturally produced by the human being in his normal behavior of breathing, talking, coughing and sneezing are composed of different types of cells, physiological electrolytes present in saliva and also potential infectious agents such as fungi, bacteria and finally viruses. The biggest controversy among scientists over the transmission of the COVID-19 is the size of the droplets [8] that would allow the virus to spread. In fact, there is a big distinction between droplets with a diameter greater than 5 micrometers and those with a smaller diameter. The first commonly called droplets allow the virus to spread below two meters, the infamous 6 feet, which in countries of non-Anglo-Saxon origin are estimated at 1.80 m. The other type called droplet nuclei that are commonly called aerosols, however, which would allow the virus to spread well beyond the distance mentioned above. This distinction is very old and is first traced back to Carl Flügge [9] who, in 1897, demonstrated how transmission by air was caused by fairly large droplets and then by William F. Well [10] who in the study of tuberculosis distinguished contagion by large and small droplets. More recent studies [11,12,13] have attempted to understand the size of the droplets on saliva as well as their number to try to predict infectivity and the distance of fall.



All these studies and also other more recent studies [13,14] show great variability of components and many factors that can influence propagation phenomena such as the thermophysical variables of the surrounding air (e.g., viscosity), the speed of the air itself and its humidity. This marked distinction now leads to an even more pronounced dichotomy [15] among scientist who attempts to predict the spread of COVID-19 in closed or open spaces based on the type of droplets carrying the virus.



Thanks to studies by Buorouiba et al. [8,16], it is now clear that both sneezing and coughing cannot only be reduced as compounds of large and small droplets following a ballistic trajectory. However, these exhalations are a turbulent multiphase gaseous composition that can also be studied from a fluid dynamic point of view with complex mathematical models. This greatly complicates the simple reduction to two types of distances of 2 or 6 m but also considerably extends the range of distance at which individuals have to stand for their safety. These observations lead us to reconsider outdoor safety with greater awareness and taking into account every aspect of the most advanced research in this field.



The more and less recent studies on the diffusion of the Coronavirus in outdoor environments take into account the intuition of the turbulent gas cloud by investigating the possibilities of virus diffusion in outdoor environments. Already in the previous SARS coronavirus epidemic, there was evidence [17] of air-borne virus transmission. In a preprint [18], Yuan Liu et al. studied 35 aerosol samples of three different types (total suspended particle, aerosol with dimensional separation and deposition) collected in various indoor environments of Wuhan and its surroundings. The conclusion they come to is that even small droplets of aerosols can cause COVID-19 infections but they confirm that confinement and non-recirculation of air amplify the danger. In fact, for example, one of the places with the highest concentration of bacterial load was the toilet due to surface contamination and non-recirculation of the air. Liu et al., in their study, which is one of the first from Wuhan, conclude that the deposition of aerosol charged with the virus may play a role in surface contamination and subsequent contact by susceptible people, resulting in human infection. In addition, in their reconnaissance, they conclude that in public places outside hospitals, most sites have undetectable or very low concentrations of SARS-CoV-2 aerosols. The only exception was a crowd collection site about 1 m from the entrance of a department store with frequently passing customers and the other site near Renmin Hospital where clinics and passengers passed. They conclude that it is realistic that asymptomatic carriers of COVID-19 in the crowd may have contributed as a source of virus-laden aerosols during the sampling period. Finally, they state that the results of their study show that the risk in public places is overall low while stressing the need to avoid large crowds. In addition, the use of personal protective equipment, such as masks also in public places or during transport, may reduce exposure and transmission of aerosol.



Moreover, in this research of indoor transmission [19], the authors study the causes of virus transmission for 318 outbreaks of SARS-CoV-2 in 120 cities in China. Although their study is focused on indoor environments, in the considerations, authors confirm that virus transmission is a phenomenon that occurs predominantly in indoor environments censusing only one case of an infected man outside after having had an outdoor conversation with an infected individual. However, we would like to point out once again that not all scientists agree on this point in admitting this type of spread of the virus by aerosols. Within this framework, the possibility of spreading the virus through the particles that cause pollution is part of this framework.



Preliminary research of some Italian authors [20] has highlighted the presence of Coronavirus inside the smog particles. This would lead to the possibility of increasing the number of people who may be infected by the virus. In these studies, smog samples were taken in the industrial area of Bergamo (Northern Italy), where the presence of the virus gene was detected. Although this thesis has not yet been reviewed, however, many scholars pay particular attention to this hypothesis, which requires more reliable studies. In this other work [21], the possible relationship between the spread of the virus and pollution is highlighted, pointing out how the pollution aspect cannot be forgotten in the study of pandemic spread.



All the considerations that we have made so far make us understand how the spread of the virus varies considerably between an indoor and an outdoor scenario. The studies examined provide precise details of how few cases of infections occur outdoors and this leads us to rethink the outdoor spaces as well.



For example, the increased use of barriers between people can have a two-fold effect—On the one hand, reducing the spread of the virus even in open spaces and, on the other hand, encouraging physical distancing and more virtuous behavior by users of urban spaces.



Moreover, given the correlation between viruses and pollution, both the formation of green spaces and new plantings in urban environments and the design of less energy-intensive cities can help. This means to rethink the entire urban ecosystem to limit the phenomenon of pollution within cities, both large and small. In the next paragraph, we will analyze the relationship between urban living conditions (i.e., the form of the city, the presence of services and human behavior) and the spread of the virus.




3. How COVID-19 Has Spread in Different Urban Contexts


Disease shapes cities; on the other hand, cities also play a central role in preparing for, mitigating and adapting to pandemics [22]. Some of the most iconic developments in urban planning and management, such as Napoli’s cholera outbreaks, London’s Metropolitan Board of Works and mid-19th century sanitation systems, developed in response to public health crises [23]. Now, COVID-19 is joining a long list of infectious diseases, like the Spanish flu of 1918 or the Ebola Virus Disease in West Africa in 2014, likely to leave enduring marks on urban spaces. Right after the last Ebola epidemic, scientists stated that understanding the spatial, temporal distribution of new infectious diseases is among the most critical and challenging tasks for the future [24,25,26,27]. Furthermore, the intersection of urban planning and design and public health is an increasingly relevant field of research [28,29,30].



Emerging infectious disease has much to do with how and where people live. The most recent global disease outbreaks have originated in China and Africa, which are also amongst the most rapidly urbanizing [31] and highly populated regions. The ongoing Coronavirus is an example of the close relationships between urban development and the diffusion of infectious diseases. Different urban and territorial morphologies characterize European regions. These differential characteristics are even more visible in the case of Italy, where population distribution can vary from metropolitan cities to medium-sized cities, small villages and scattered hamlets in mountainous and inland areas. The spread of COVID-19 in different urban contexts of Europe has been significantly heterogeneous in speed, reach and mortality, not only from country to country but also in different regions of the same country, as the Italian case. However, some common factors may be highlighted. According to Ferrari et al. [32], the main possible explanation is given by the delay between the onset of the epidemic, the first diagnosis and the kick-off of containment measures. Other reasons are on region-specific variables, such as population density and mean age, societal structure and behaviors. Other factors relate to the adopted policies for containment and testing, in particular for what concerns the fraction of infectious individuals that do not show symptoms (asymptomatic).



In theory, the virus contaminates humans in the same way but there are some aspects, like the timing of containment and the specific population characteristics, particularly the aging population, that has made the virus more deadly. Cities with a high concentration of urban poor and deep inequalities are potentially more vulnerable than those that are better resourced, less crowded and more inclusive.



Furthermore, impacts of the virus may vary significantly depending on the specific characteristics of the urban context, such as the distribution of urban density, land use patterns, population behaviors (i.e., work-home transfers, social and gathering activities), mobility and infrastructure organization, economic dynamics and governance [33,34].



According to Cliff et al. [35], epidemic diseases spread in three main ways—the hierarchical model (between large cities), the local model (through neighborhoods) and the “jump” model (along transport routes). As Bourdin and Nadou [36] stated, this was particularly true with HIV/AIDS and SARS, which spread by jumping from point to point. For this reason, the notion of proximity is defined as connectivity between different locations of a network. COVID-19 rapidly spread in this way, from limited ‘hotspots’ to broader areas, sometimes a long way away. The “jump” model shows that mobility and transports are a risk factor if no precautions are taken. The rules of diffusion change in a way that a place strongly connected to the starting point of the epidemic (so not necessarily close to it) has a significant probability of being affected before a poorly connected place. The places affected simultaneously by the same starting point of the epidemic have a similar degree of connection, regardless of the real distance in kilometers. This is, even more, the case of regions with a wide alternation of densely and sparsely populated areas and urban, suburban and rural areas [33,37]. COVID-19 first spread in Wuhan, one of the largest Chinese cities and a major transportation hub with national and international connections. A report of the WHO [38] refers that given Wuhan’s transport hub status and population movement during the Chinese New Year, outbreaks quickly spread throughout the country and were mainly concentrated in cities with the highest volume of traffic with Wuhan. Urban and peri-urban infrastructures are the base of urban mobility and circulation and socio-natural metabolisms [34]; infrastructures are also those establishing structural relations between different places on a global scale. For this reason, COVID-19 has shown that infrastructures can facilitate the transmission and make cities and peri-urban areas more vulnerable.



Analyzing the contamination within cities, peri-urban areas and rural areas shows how much population density affects different contamination dynamics. Numerous researchers have noted that population density, which is highest in cities, strongly influences the likelihood of a disease outbreak [31,39,40]. New York City in the USA, Mumbai in India and London in the UK are all considered dense cities in their respective countries and are also hotspots for COVID-19. But, on the other hand, there are the cases of Singapore, Seoul, Hong Kong and northern Italian regions on Veneto and Piemonte, where dense cities have outperformed lesser-populated places [41]. The World Bank conducted a study on COVID-19 diffusion in urban contexts with different population density, collecting data for 284 Chinese cities based on the number of confirmed Coronavirus cases per 10,000 people [42]. The study showed that cities with high population densities had far fewer confirmed cases per 10,000 people. The authors report that the reasons may be that with economies of scale, cities often meet a certain threshold of population density to offer higher-grade facilities and services to citizens [43]. Therefore, they develop better-coping strategies for the pandemic, leading to lower infection rates. Authors also observed that while major urban areas are indeed key jumping points for an epidemic outbreak to go global, COVID-19 also drove a distinctly broader impact on what is urban. The cases of the German or Italian outbreaks of COVID-19, with links between a periurban Wuhan car manufacturer and a factory in suburban Bavaria [44] or the small towns of Codogno (60 km from Milan) or Vo’ Euganeo (30 km from Padua and 85 from Venice) bring attention to the larger urban realities around and between big cities. According to Acuto [45], the epidemic challenge comes as much from the cores of the world economy than it does, as Roger Keil and others clearly [46] noted, “from the edges” of cities, which have been to date largely overlooked.



In Europe, observing Figure 1, there is an extraordinary geographical coincidence between COVID-19 contamination and areas covered by major urban and peri-urban areas, with important productive and commercial dynamics. On the other hand, there is also a coincidence between regions with a lower diffusion of the virus and peripheral inland and mountainous ones. In Italy, for example, this is particularly evident in the Alps and the Apennines, which are rich in biodiversity, natural parks and protected areas and often classified as “inland areas” according to the Italian National Strategy of Inland Areas [47,48]. In recent times, due to COVID-19 pandemic, these areas have revealed increasing attractiveness for their natural capital and remoteness from large cities and pandemic outbreaks.




4. First Inputs to Use the COVID-19 Health Crisis as a “Window of Opportunity” to Trigger a Sustainable Transition of Urban Living Environments


COVID-19 health crisis demonstrates how our global system is organized around global cities and how, through international connections, epidemics can go global. The pandemic has also highlighted the unpreparedness of cities and governments at different levels to deal with specific natural hazards, such as the biological one COVID-19. As Taleb et al. (2020) [49] stated, “the pandemic is not a black swan but a portent of a more fragile global system;” there is the need for solutions not only to contrast COVID-19 but also to make cities more “anti-fragile,” efficient and resilient.



Unpreparedness was mostly observed at the emergency-management level. Besides, issues sometimes underestimated in the past, such as urban air pollution and care of green urban and peri-urban areas, revealed to be crucial to contrast pandemics and must now be taken into account for mitigating and preparing to epidemic outbreaks and other risks. In fact, according to Muggah and Katz (2020) [22], “the extent of a city’s preparedness depends on its capacity to prevent, detect, respond and care for people. The ability to communicate and implement emergency response plans is also essential, as is the availability, quality and accessibility of hospitals, clinics, care facilities and essential equipment.”



Unpreparedness is also evident in the medium- and long-term policies for the city. The pandemic made clear the urgency for a transition to sustainability, repeatedly evoked in recent decades but mostly never put into planning action [49]. Today seems clear to all that if we had greener and less polluted cities, with a better organization of the transport system and the use of public services, with strong habits in smart-working, we would have had more resilient cities and a stronger ability to react to “the external disturbance” caused by the spread of the virus. If we had made these choices in due course, we would have taken an essential step to the transition to sustainability. This transition towards new balances on the planet must take into account the reorganization of urban and peri-urban areas and the relationship these have with less populated areas, therefore with the territorial context [50].



The challenge is to deepen and put into action the visionary idea of F.L. Olmsted [51], launched in the USA in the mid-nineteenth century, who grasped the value of green open spaces in urban areas for the health and quality of life of city inhabitants. Furthermore, it is also essential to research the relationships between biodiversity preservation and the quality of the city [49,50,52]. The institutional philosophy of protected areas and the recent evolution of its basic concepts in the last decades must be re-taken. Natural Protected areas can become the first field of experimentation for the metaphor of a new relationship between man and the environment [53] for a higher quality of life and human health [52]. But in order to achieve this goal, the starting point is to shift the focus to the quality of life of the inhabitants and from the closer vision on the cities to a wider one that includes the relationship between cities and natural and semi-natural context.



With this framework, it becomes an obligation to consider this particular historical moment as an opportunity to trigger sustainable changes and transition in the management of living spaces both in big cities, which are the core of global dynamics and the real engine of social and economic change [54,55] and in the small and more isolated ones, often rich in biodiversity and landscape values but in need of essential primary services. In this sense, the rebirth after the natural biological disaster COVID-19 is the case of a “post-disaster window of opportunity” [56,57,58,59], in which the disaster is a catalyst for change and the reconstruction process represents a favorable moment to introduce and consolidate novelties in policy [59,60] to improve people’s safety and quality of life. Acting to reduce the community’s fragility and vulnerability through the care of well-being and health means working to improve living environments and, therefore, also reshape users’ behavior. In this way, rebirth can be an opportunity to introduce targeted government actions to accelerate strategies towards sustainability [61,62] through careful and properly calibrated measures at two different levels of urban and territorial transformation:



The Level of Urban Space Design:




	-

	
increase green in living environments, such as green spaces or vegetative barriers as a way to improve the relationship between nature and city. Green solutions may also contribute to multiple purposes, such as mitigating climate change, preventing heat-island effects, provide more public spaces (for outdoor recreation), even increasing the security of the open space acting as barriers to prevent the transmission of the virus by air or providing a milder way of social distancing;




	-

	
promote the shift toward smart solutions in city management and people’s behaviors. Smart cities are living environments where physical and digital infrastructure co-exist with human capital and social capital toward improving citizens’ quality of life. In particular, the overcoming of the digital divide through increasing digital and telecommunications equipment both in large and small cities becomes a primary design action to encourage new behaviors and energy savings;




	-

	
favor the creation of urban energy efficiency districts, with heat and cooling production plants using alternative energy sources (solar, geothermal, wind) and district heating networks;









The Level of Relations between Cities and the Territorial Context:




	-

	
rethink the concept of urban density and the dense city-polycentric model relationship that may offer well-being opportunities. This may be possible by putting it on cities urban agenda the four principles the principles of the “hyper-proximity cities” concept—proximity, diversity, density and ubiquity [63]. The aim is to shift to a more polycentric organization of living environments and prioritize multimodal transportation and human beings rather than car-centric design. A new vision of cities and density, where travel times are reduced in favor of people well-being;




	-

	
rethink the distribution of essential services, moving from an approach based on main poles to a diffuse network, also in small and medium-sized cities. In the Italian case study, the National Strategy for Inland Areas (SNAI) represents a significant step to programming for the rationalization of mobility, health and education services. Moreover, as SNAI affirms, the recomposition of the system of services is preparatory to the vision of new economic and social growth;




	-

	
valorize the possible relationships between cities and the contest, re-establishing functional connections through green and blue networks, which can provide a significant contribution to improving connectivity, the functionality of ecosystems but also the quality of life, through territorial regeneration of wider contexts;




	-

	
reinforce the network of sustainable mobility, with particular attention to pedestrian and cycle paths and their intersections with the system of transport networks, in interactions with green and blue networks that become structural elements of the city and the principal axes of connection with the local context;




	-

	
Finally, it is crucial to innovate instruments and decision-making processes of the city and the territory and rethink the emergency and risk management into ordinary planning, favoring the fruitful interaction among different and complementary expertise, like fluid dynamics and physics, together with architects and planners, to develop appropriate solutions to contrast the virus propagation. The gap between emergency management and the planning system is one of the primary limits to the adoption of a strategic preparedness approach [64,65,66]. A meaningful advance would be to establish a close relationship between preventive and ordinary planning through the new concept and practice of risk-sensitive planning and to foster the participation of community stakeholders in decision making through a close interaction between communities, scientists and government representatives [67]. As mentioned above, it is crucial to increase awareness to better control and orient people’s behaviors and actions to prevent the spread of the virus effectively.










5. Conclusions


We have seen that the spread of the virus has not been indifferent to the morphological, climatic and pollution conditions in cities or parts of them. In particular, the profound relationship between the spread of the virus and pollution forces the acceleration of the transition towards sustainability, particularly in urban areas. It is clear that we are facing a situation of “Post Disaster Window of Opportunity,” so that from the current crisis, new scenarios of urban and territorial planning could develop, finally real-oriented towards overall sustainability transition of territorial transformation actions. It is necessary to rethink and reshape the organization of the living environment of cities, making use of the network of open spaces and greenery as a leverage to increase preparedness for health crises of this type, which may happen again in the future. Furthermore, a transition to sustainability is increasingly urgent to rethink the city, not as an island to concentrate all services and functions but, from a polycentric perspective, to reconsider cities and most populated areas in close relation with the territorial contexts and, therefore, with the network of small cities of inland areas.
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Figure 1. The figure presents a double territorial interpretation: geographical coincidence between major urban and peri-urban areas, pollution distribution and COVID-19 contamination; geographical coincidence between natural areas rich in biodiversity, less pollution distribution and less COVID-19 contamination (a reworking of Ilenia Pierantoni on the base of: top, left: EU map of COVID-19 Cumulative confirmed cases—Source: processing Ilenia Pierantoni on COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU); top, right: Nitrogen dioxide map distribution, Source: European Environmental Agency; below, left: Distribution of the Natura 2000 protected areas network in Europe, Source: processing Ilenia Pierantoni on EEA database. below, right: European Night Lights Maps, “Earth at night, ”Source: NASA Earth Observatory images by Joshua Stevens, using Suomi NPP VIIRS data from Miguel Román, NASA’s Goddard Space Flight Center). 
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