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Abstract

:

The year 2020 was very challenging for the whole world, given the outbreak of the ongoing coronavirus-related pandemic, and was marked in particular by overcoming new hitherto unknown obstacles. For air transport, in particular, airlines stopped flying altogether and were forced to ground hundreds of planes worldwide involuntarily. Airports had to close their terminals for a long time, wholly suspend operations, and its resumption required significant organizational changes. This article summarizes the measures related to the COVID-19 pandemic adopted by airports to minimize the risk of spreading the disease. The article focuses on countermeasures and their implementation at selected airports in a specific time frame and airports’ behavior during a pandemic which varies depending on country and time of the year. The results demonstrated that steps being taken at airports include the use of face coverings or masks, social distance, enhanced cleaning and disinfection, or temperature checks and/or symptoms (fever, loss of smell, chills, cough, shortness of breath), RT-PCR (reverse transcription-polymerase chain reaction) screening and data collection with health declaration. These measures have now become an essential standard for the operation of airports and can, therefore, be used to assess the level of airport safety achieved. In the final phase, the article evaluates the level of achieved airport safety based on the proposed scoring method.
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1. Introduction


Since early cases were identified in Wuhan, China, at the end of December 2019, coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has been spreading rapidly [1,2]. The outbreak of COVID-19 was declared a pandemic by the World Health Organization (WHO) on March 11 2020, and now it is considered global, with significant autochthonous transmission in different countries [3]. The virus that causes COVID-19 is released, primarily in droplets that can be propelled a short distance away and in smaller aerosol particles that can stay suspended and move further. If these particles enter a person’s mouth or nose, either directly or through hands, another person may be infected. In some cases, transmission via surface contact is also probable [4,5]. According to the WHO, it takes 5–6 days after being infected for symptoms to become visible. The common symptoms are fever, cough, tiredness and headache [6]. The WHO declared Europe the epicenter of the latest 2019 coronavirus pandemic on March 13 2020, with more confirmed cases and deaths than the rest of the globe combined. As the novel coronavirus pandemic spread worldwide in March 2020, travel restrictions were introduced in many European countries and worldwide [7]. Nations worldwide have adopted various approaches to handle arising issues. States have used travel bans, the closure of borders (lockdowns) and restrictions on people’s mobility to reduce the virus’s spread [8]. Europe took various mobility containment measures to control the spread of COVID-19. The main reason is that mobility data at the EU scale can improve knowledge of the dynamics of the pandemic and probably limit the result of future waves [9]. Tourist mobilities helped COVID-19 become a global pandemic. Due to mobilities being a proper theoretical framing where positions tourism is a part of everyday life, the disease spread so quickly [10]. According to the study by the authors of [11], the relationship between positive COVID-19 cases and transport accessibility of an area was investigated within a multiple linear regression model. The estimation outcomes reveal that transportation accessibility was the variable that better described the number of COVID-19 infections, indicating that the larger the accessibility of a particular geographic area, the easier the virus reaches its population. The COVID-19 pandemic has also impacted air transport mobility internationally and the airline industry in general. Numerous airline travel restrictions have been imposed, potentially leading to significant long-term effects on the global airline industry [12]. Aviation is one of the industries that has been experiencing most problems due to the results of the pandemic outbreak, despite apparently being one of its most significant initial drivers [13]. However, most studies demonstrated that contracting COVID-19 during air travel is lower than from an office, classroom, supermarket, or train. Air travel might appear such as the ideal way for COVID-19 transmission: it carries many people into a limited space, often for hours at a time. However, many modern aircraft have great high-efficiency particulate air (HEPA) filters that catch more than 99 per cent of particles in the air, including microbes as SARS-CoV-2 [14]. However, being in a plane and flying might not even be the most dangerous part of travel. According to studies [15,16] the more hazardous part is staying at the airport. Airports are potentially dangerous places for swapping microbes. They’re closed in, with no open windows and a high concentration of people, especially during peak hours. The crisis has forced the aviation industry (especially airports) to adapt to the situation quickly. With many aircraft grounded due to a substantial decrease in passenger demand, the civil aviation authorities, airlines and airports try to find alternate, quick and effective measures to survive as the crisis continues worldwide [17]. While the pandemic could not be entirely stopped, air travel partly returned to service, and passengers could use airline services during the summer of 2020. It was conditional on strict hygiene and health measures being followed, not only onboard the aircraft but also at the airports. It was essential to realize that stopping the disease worldwide can be ensured by appropriate measures already at the airport. There is a high concentration of passengers and, at the same time, if an infected case boards the aircraft, measures are often unnecessary. Passengers are exposed to a much higher risk of infection. Nevertheless, most research concentrates directly on the flight and transmission of the virus onboard the aircraft or the overall impact caused by the pandemic, with little mention of the spread of the virus at airports or the adoption of measures. There are various national and international strategies or recommendations that allow and help adapt to the situation. However, the truth is that they differ significantly, and what applies at one airport may not be of use at an airport in a neighboring state. It is precisely this fact that may raise the question of how safe individual airports are. Public health measures aim to prevent the person-to-person spread of disease by separating people to interrupt transmission. The used tools are isolation and quarantine, social distancing and community containment. All these tools are being applied at an unprecedentedly large scale [18,19]. Preventive measures are the primary approach to limit the spread of cases. Still, unless these measures are already taken at the airport, there is a high probability that an infected passenger will board the aircraft. The most fundamental strategy is to wear face masks, constantly wash hands, use compact hand sanitizer and avoid touching the face and mouth after interacting with a probably contaminated environment. Although the first wave of the COVID-19 pandemic proceeded more slowly, the second wave appeared much more aggressive, with many more cases [20]. A relaxation of lockdowns and the public’s loosening of precautionary behaviors during summer 2020 has seen recorded cases and deaths rise across Europe [21]. As the second wave emerged in the rapidly spreading disease and many infected people, there is an essential requirement for efficient infection prevention and control measures. Even though the second (August–September 2020) and third waves (November 2020–present) began with growing social activity with lower social distancing, the spread was decreased successfully by the rapid strengthening of social distancing policies through the initial stages. Despite considerable numbers of studies [22,23,24] there is still only limited evidence assessing anti-pandemic measures for air travel or everyday life.




2. Theoretical Background


Airports had to adjust to the new requirements and measures arising from the adopted situation. It entered into force in the May 2020 Doc 10144 ICAO Handbook for Civil Aviation Authorities (CAAs) on the Management of Aviation Safety Risks related to COVID-19, the ICAO’s response to the pandemic to prevent the spread of the virus and ensure the safe operation of air traffic. The ICAO developed the content with the support of aviation safety management experts. Addressing a pandemic situation requires cooperation and communication at international, national and regional levels. Given the very different levels of preparedness of states and potential future crises (including the new COVID-19 waves and mutation), it is crucial to work with them in the next decision. Identifying, collecting and analyzing data is essential in supporting the decision-making process related to assessing the situation within COVID-19. Monitoring the current situation helps in modelling scenarios to support risk management and better understand impacts. All aviation authorities are actively involved in the process of exchanging information and relevant resources. Collected data are used to ensure informatization, the risk management approach and support the development of recovery plans [25]. Through the Council’s Aviation Recovery Task Force (CART), the ICAO has decided to partner with all Member States, international and regional organizations and the industry to address these challenges and provide global guidelines and guidelines for the safe operation and sustainable restart and the renewal of the aviation sector. Human mobility contributes to transmitting contagious (infectious) diseases that act as dangerous threats to global health. Undoubtedly, many countries regulate human mobility flows as part of their response plans. However, restrictions on human mobility are uncertain because of their negative economic impacts and the uncertainty about their effectiveness in controlling the epidemic [26,27]. Following the outbreak of the COVID-19 pandemic, all states, including government regulators, airports, airlines and aircraft manufacturers, have developed, in coordination with public health authorities, a set of measures to reduce the risk of the spread of the disease to passengers, aviation workers and the general public. These measures aim to reduce the risk of spreading the disease and contribute to safe air transport. Simultaneously, compliance with these measures is expected to facilitate and strengthen the global restart of air transport. The measures are divided into several modules for better management: airport, aircraft, personnel and cargo transport. The research was focused mainly on the measures in the airport module because the lockdown and the measures taken by the states have significantly affected airports, the functioning of airports and caused significant passenger losses and profits. The airport module contains specific elements addressing guidelines for the terminal building, ensuring cleanliness, disinfection and hygiene of airport areas, physical deployment and protection of personnel, check-in area, security control, gate installations, passenger transport and transfers and baggage claim [28]. The ICAO published a document [29] which presented a possible model for risk assessment. This model also includes a simple example of identifying the effectiveness of existing measures (Figure 1), which results from several studies. Both studies focused on the effectiveness of the measures they examined through specific simulation models. The first research [30] dealt with quarantines, recording the following results: quarantine period of 8 days on arrival with a PCR test on day 7 (with a 1-day delay for test results) can reduce the number of infectious arrivals released into the community by a median 94% compared to a no quarantine, no test scenario. This reduction is similar to that achieved by a 14-day quarantine period (median 99% reduction). The second research [31] dealt with quarantines and their effectiveness in a specific case in the UK. These studies were selected by the ICAO together with the public health authorities and the expert consensus as a model based on which the effectiveness of individual measures can be appropriately estimated. Effectiveness in this meaning is described as the degree to which the measure is expected to reduce the risk of introducing infectious individuals into the community at the destination.




3. Methodology


The qualitative part of the research was aimed to collect data on topics related to air transportation during the pandemic in general and specifically at measures or recommendations adopted by airports associated with reducing COVID-19’s spread. For the identification of related publications, a standardized search approach was used. The Web of Sciences, Scopus and Google Scholar databases were searched by applying the search terms “coronavirus”, “COVID-19”, “SARS-CoV-2”, “pandemic”, “aviation”, “airport” in combinations with the words “measures”, “recommendations”, “face masks”, “quarantine measures”, “social distancing” and “testing”. Supplementary sources of information were websites of the International Civil Aviation Organization (ICAO), International Air Transport Association (IATA) and Airports Council International (ACI) which provided information about air traffic volume and documents related to COVID-19 measures and recommendations for air transportation. The overview part of the research examined and summarized the application and use of the measures described to reduce the risk associated with the disease’s possible spread to passengers, aviation workers and the general public. The overview results from a qualitative part of the research and thorough analysis and data collection during the monitored period at selected airports. The examined airports (Table 1) are important European transit points and were selected based on their direct or indirect flight connection with Slovakia, including Slovak airports. The result was a quality overview of applied measures, which pointed to signs of synthesis and understanding of the topic. This overview has evidence of analytical thinking shown through the connections between the literature being reviewed.



Official airports’ websites were checked to evaluate adopted measures and changes at airports, reactions to the pandemic and its development through measures according to the specificities of the airport and applicable national legislation and subsequent implementation by secondary sources. Searched keywords were “COVID-19 information”, “passenger information”, “safe travel”, “airport measures” and “safety innovations”. In the observed period from late October to turn of the year 2020/2021 changes at airports were monitored, their reactions to the pandemic and its development through measures according to the specificities of the airport and applicable national legislation and their subsequent implementation by secondary sources [32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48] (official airports’ websites and various internet resources). The monitored period was divided into three phases for better research results:




	
Starting point (phase one): post-summer to late November 2020;



	
Phase two: turn of the year 2020/2021;



	
Phase three: acquisition of standard measures and final scoring.








The research focused mainly on anti-pandemic measures adopted by nations (lockdowns and travel bans) and airports, including social distancing, wearing face masks or other protective equipment to cover the upper and lower airways and ensuring proper disinfection at airports. The analysis also dealt with testing at airports or measuring temperature, providing online information for passengers with data collection close contacts in infected cases. It should be added that this information (in particular, data collection) was difficult to find during the research because neither airports nor European organizations publish this information (unlike, for example, USA). These data were monitored weekly in connection with the countries’ current situation and the number of newly infected cases. For research needs, the method of scoring individual measures (Figure 2) was chosen, thanks to which it was possible to assess airports in the conclusion of the research. A point scale from 1 to 5 points was chosen, with each measure being assigned a score based on effectiveness (Doc 10152). The whole principle of scoring consists of setting the relevant (based on Doc 10152) points to individual measures and, in total, the airport can have 20 points. Based on these points, the airport can be at the safety level, a very high (15–20 points), high (11–15 points), moderate (6–10 points) and low level (0–5 points). Travel Bans and Quarantine were considered the most effective measures (5 points) because they are strictly regulated by the state and prevent the free movement of people and passengers between countries and different continents. Therefore, the risk of infection is low and new types of virus mutations do not occur. Single PCR Screening and Data Collection (3 points) are mainly justified for ensuring flight safety, as potentially infected passengers were detected before entering the airport. Information on these cases is available immediately. Unfortunately, this information is no longer provided. It does not disclose what constitutes a limitation of this article, for instance, if it would be necessary to determine the number of infected cases directly at airports. Given that the wearing of face masks, disinfection and physical distancing have become a general standard, they will be considered as 2 points for this article. On the other hand, depending on the effectiveness of individual measures, those measures related to temperature measurement were considered the least influential (1 point) because the elevated temperature can result from several aspects in humans, and health declarations can be kind or untrue even though it is mandatory for every airport.




4. Results


Regular monitoring was chosen for a complete and comprehensive understanding of airports’ measures and their implementation and changes. The results (Table 2 and Table 3) expressly pointed to the differences in adaptation between the separate weeks at the selected airports. For better research conclusions, the whole monitored period was divided into three main phases. The starting point was post Summer to late November, and the second phase was in the turn of the year 2020/2021. Both of these phases were affected by significant changes in people’s behavior. The starting point was characterized by the end of a more relaxed summer period with the onset of more stringent measures and the beginning of massive testing by antigen or RT-PCR (reverse transcription-polymerase chain reaction) tests. The second phase directly reflects the beginning of the new year, at the same time, the holiday season, which is characterized by a significant increase in human movement. The third phase represents the permanent adoption of individual measures as a constant standard and emphasizes the need and development of new, more adaptive measures.



At the beginning of the research, it was possible to see the weakening of the summer season and the application of minimal measures due to the summer. Many airports applied minor measures, which did not correspond to the growing number of infected cases, which led to a gradual increase in mobility and a greater spread of the disease. The results showed (Table 2) that airports gradually began to apply the necessary measures in part with the increasing number of infected daily cases. Although some airports had a social distance of up to 2 m, some airports applied social distancing at 1.5 m and only 1 m. Additionally, Madrid Airport only used the need to wear protective masks. Dublin Airport did not carry out the necessary disinfection of the areas. Only nine airports (Heathrow, Paris, Rome, Vienna, London—Luton—, Kyiv, Bratislava, Kosice and Lublin) measured temperature. The tests were performed only in Frankfurt, Munich, Rome, Vienna, Prague, Kyiv and Berlin. France allowed travel only for necessary and work reasons from late October and only with the French government’s permission. The airports slowly changed the need for a social distance to 2 m. It has been mandatory to wear face masks at each airport. Thorough disinfection of areas and the gradual installation of plexiglass and other protective equipment was used. Airports also started with temperature checks, and a new test sites were added. In general, airports having an obligation to prove a negative antigen or RT-PCR test came into force, even for the actual entrance to the terminal building. All measures applied at almost all airports. Some airports were considering suspending all flights. Given that each country had applied massive lockdowns and quarantine since the starting point, the measures were not implemented to the same extent at all airports. Based on the research scoring method, it is possible to observe the most significant point differences between airports in the starting point of the research. The airports with a very high safety level were considered to be Vienna Airport and the airport in Rome, Italy, with a total of 16 points, which, in addition to the application of a lockdown (5 points) and quarantine (5 points), the sum of 10 points, introduced other measures, namely, social distancing, face masks and disinfection (2 points), temperature checks (1 point) and RT-PCR screening (3 points). On the contrary, the airport with a safety level “high” (in this case with the lowest points score) was considered to be the airport Budapest (sum of 11 points in total), which was unable to react flexibly to the situation and measures taken, which were also signed on the insufficient amount of information on the official website.



Although the number of infected people was still rising, Rome Airport was easing measures and introducing a social gap of only one meter. Budapest Airport started to strengthen its measures compared to the previous phase significantly, and Slovak airports resumed all flights. Vienna Airport came up with an innovative and affordable solution. The so-called “COVID premium service” offered passengers an RT-PCR test, express equipment together with the airport staff and a protective set (gloves, drape, disinfection) in one package. Before Christmas, airlines significantly strengthened routes at almost all airports. All airports were subject to a strict regime and nearly all measures. This is because it is at this time of the year that the movement of people increases significantly. By applying and, to some extent, tightening up these measures, airports have sought to ensure air safety and, thus, maintain a particular capacity of passengers. The temperature was not measured in Frankfurt, Munich and Berlin (all German airports) and Prague. It was not tested directly at Madrid, London—Luton—, Budapest, Kosice, Bratislava and Lublin. The finding was that the one-week interval showed only minimal changes in the airports’ measures. Simultaneously, the number of infected cases increased again, and the pandemic fell into the so-called third wave. The results for the turn of the year 2020/2021 (Table 3) indicated that the airports already took permanent measures, monitoring in the previous period. With the growing number of infected cases worldwide, airports had to implement measures that significantly strengthened their safety level. Thus, there was a significant increase in their points when the scoring method was applied. Compared to the starting point, where the safety level “very high” had only two airports, this level reached up to seven airports, 41% of all examined. The lower number of points was mainly due to the absence of RT-PCR screening.



As the results showed (Table 4), airports took all measures (social distancing, wearing face masks, complete disinfection, temperature checks and testing) as a generally applicable standard. Others also started to be used for these measures, e.g., data collection (3 points) which supports the informatization of national governments on the movement of persons and a health declaration (1 point) based on which passengers declared their health, possible overcoming of the virus and other necessary health information. The preliminary assessment of airports showed only a minimal difference between their points. Thus, most airports remained at the safety level “high”, which ultimately represented a relatively good pandemic readiness. However, the final assessment, after adding the other two complementary measures, changed the situation significantly. Still, it appeared that those airports that had the highest number of points in the preliminary assessment, even after adding these measures, still had the highest number of points. Thus, they achieved almost 100% scores and the safety level “very high”. On the contrary, airports with fewer points (but still in the safety level “very high”) in the preliminary evaluation reached a maximum of 85% of the total number of points. This is mainly because these airports still do not perform RT-PCR screening or have not included other complementary measures in their standards.



Based on the performed research, it is also possible to evaluate the individual phases (Figure 3) and assess their relative state from the safety perspective.



The starting point (phase 1 in the figure)—post-summer until November 2020—could be evaluated based on the measures taken as a phase where the approach was not completely sufficient with minimal measures. The main reason was the end of the summer season, which increased the mobility of the population. This period was not marked by strict measures consisting mainly of mandatory quarantines and a massive testing of people arriving from abroad, which is currently the standard. Thus, it was possible to observe marked differences between the first and the currently set standards and approaches to pandemics.



Phase 2—turn of the year 2020/2021—was to be relative with the safety level “high” because airports took measures that became a safe standard, and their use can still be observed today. Lessons learned from the previous period, and in connection with the rapid increase in the number of cases during the summer months, at the turn of 2020/2021, states decided to tighten measures that already began to include mandatory quarantines after arrival from abroad or full-scale lockdowns.



The last phase of the research emphasized adopting all measures, including quarantines, which could only be interrupted by a negative RT-PCR test. It can be noted that the importance of the test results was mainly conditioned by the increasing new variants and mutations of coronavirus. Airports aimed to ensure and guarantee passengers the safest possible travel and minimize the negative economic impacts.



At the same time, the research made it possible to assess the safety of individual airports (Figure 4), considering the measures taken, the degree of response to the pandemic and the stage at which the measures were taken. As all airports took standard steps in a relatively fast time, it was not entirely possible to talk about airports that would be dangerous to passengers, even if passengers were detained at the airport for a long time.



The graph (Figure 4) was used to demonstrate the results of this research, which was divided into three phases. Each phase was method-specific and different from the next. At the starting point, 88% of all airports were at the “high” level and only 12% at the “very high” level. In contrast, the second phase already brought a significant improvement, which can be seen in the fact that up to 41% of airports, in this case, were at the level of “very high”, which was 29% more than at the starting point. The last phase was already 100%, all airports implemented the monitored measures, and, thus, reached the level of “very high”. The “low” or “moderate” level did not appear in any phase of the research.




5. Conclusions


The year 2020 can be described as an exceptional year, but rather in the negative sense of the word. The ICAO recently published its 4th edition of the World Civil Aviation Report [49], evaluating its work in tackling the challenges posed by the COVID-19 pandemic and its impact on the aviation industry. The research aimed to record changes in the implementation of anti-pandemic measures at individually selected airports in the monitored period from late October 2020 to the turn of 2020/2021. The airports were chosen based on direct or indirect flight connections with Slovakia and essential transit airports in Europe. The first part of this research focused on determining the theoretical basis that defined and described the legislation adopted in the selected area and anti-pandemic measures adopted worldwide. These anti-pandemic measures are currently already considered the standard in the fight against the spread of COVID-19. The results show that the situation changed rapidly since the time of year, which of course has contributed to the tightening of regional, national and international measures. The research was carried out at regular intervals, and in particular, information was found on the measures and how individual airports approached this pandemic and ensured safe travel. This research was based on the proposed scoring method, thanks to which it was possible to assess airports in the research conclusion. A point scale from 1 to 5 points was adopted, with each measure being assigned a score based on effectiveness (Doc 10152). Based on these points, the airport could be at the safety level very high (15–20 points), high (11–15 points), moderate (6–10 points) and low (0–5 points).



The start of the research was marked mainly by the gradual end of the summer and, thus, the measures were partially or entirely relaxed. Changes began to occur in phase 2, which, in contrast to the starting point, changed significantly and, for example, a new phenomenon of mass testing was introduced. The third phase of the research specifically compared the observed period and, based on the evaluation, awarded points according to a set scoring method. In addition to testing, data collection began on passengers who had to complete a health declaration or similar forms. It can be stated that the pandemic brought with it many changes, which significantly affected the desire of passengers to continue travelling. The last step of the research focused on the overall evaluation of phases and the assessment of airports according to what measures they took in the monitored period. To sum up, it is possible to see that there are no longer airports that would be downright dangerous at present, but it can distinguish between airports that are safer more or less. All examined airports reached the highest level of safety, “very high” in the last phase.



Limitations: Of course, this research has many limitations related, for example, to the continuous development of the situation, to changes in international standards and national measures taken. The article has certain limitations also because some information is quite challenging to find. In particular, it concerns information on the overall effectiveness of the measures in practice and, for instance, directly on how many infected cases have been detected at the airport (based on data collection or health declaration). Specifically, for the selected region, as no European organization or airports provide these data. Interestingly, the USA’s Transportation Security Administration (TSA) provides such information and updates it regularly. By way of example only [50], 407 positive cases have been confirmed at JFK—John F. Kennedy International Airport (as of 15 July 2021)—, of which only 26 were airport employees. In this example, we can see that awareness and access to information differ depending on the region and country. However, it should not be forgotten that although the application of individual measures and their effectiveness is relatively high (based on previous research), this may not mean immediate good results for practice.



In conclusion, it is possible to say that air traffic has been hit hard by the COVID-19 pandemic, particularly at airports. Still, airports can tighten safety and hygiene standards very quickly and effectively in a deteriorating epidemiological situation. Measures such as the use of face masks or respirators, social distance, improved cleaning and disinfection, temperature and symptoms checks can be considered the future and an irreplaceable part of safe travel. Even though the pandemic persists, airports can cope with such a situation and take steps that minimize the spread of the disease. Although each state regulates these rules itself, exchanging information, they share their experiences and inspire each other to adopt new best practices.
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	RT-PCR
	Reverse transcription polymerase chain reaction



	COVID-19
	Coronavirus disease 2019



	SARS-CoV-2
	Severe acute respiratory syndrome coronavirus 2



	WHO
	World Health Organization



	ICAO
	International Civil Aviation Organization



	CAAs
	Civil Aviation Authorities



	CART
	Council’s Aviation Recovery Task Force



	IATA
	International Air Transport Association



	ACI
	Airports Council International



	UK
	United Kingdom



	LHR
	London Heathrow



	CDG
	Paris Charles de Gaulle airport



	FRA
	Frankfurt am Main Airport



	MAD
	Madrid–Barajas Airport



	MUC
	Munich Airport



	FCO
	Fiumicino International Airport



	DUB
	Dublin Airport



	VIE
	Vienna Airport



	WAW
	Warsaw Chopin Airport



	LTN
	London Luton Airport



	PRG
	Václav Havel Airport Prague



	BUD
	Budapest Ferenc Liszt Inter. Airport



	IEV
	Igor Sikorsky Kyiv Inter. Airport



	BTS
	Bratislava Airport



	KSC
	Košice International Airport



	LUZ
	Lublin Airport



	BER
	Berlin Brandenburg Airport



	USA
	United States of America



	TSA
	Transport Security Administration
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Figure 1. Evaluation of standard COVID-19 measures according to their effectiveness (Doc 10152). 
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Figure 2. A proposed scoring method based on the effectiveness of individual measures, in the point range of 1–5. 
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Figure 3. Evaluation of individual phases with regard to the applied measures and evaluation of their effectiveness. 
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Figure 4. Graphic evaluation of individual phases and percentage expression of airport success in terms of implemented safety measures. 
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Table 1. List of selected European airports according to their direct or indirect flight connection with Slovakia, including Slovak airports.






Table 1. List of selected European airports according to their direct or indirect flight connection with Slovakia, including Slovak airports.





	State
	Iata Code
	Airport
	Lockdowns/Travel Bans





	UK
	LHR
	London Heathrow
	✓



	France
	CDG
	Paris Charles de Gaulle airport
	✓



	Germany
	FRA
	Frankfurt am Main Airport
	✓



	Spain
	MAD
	Madrid–Barajas Airport
	✓



	Germany
	MUC
	Munich Airport
	✓



	Italy
	FCO
	Fiumicino International Airport
	✓



	Ireland
	DUB
	Dublin Airport
	✓



	Austria
	VIE
	Vienna International Airport
	✓



	Poland
	WAW
	Warsaw Chopin Airport
	✓



	UK
	LTN
	London Luton Airport
	✓



	Czech Republic
	PRG
	Václav Havel Airport Prague
	✓



	Hungary
	BUD
	Budapest Ferenc Liszt Inter. Airport
	✓



	Ukraine
	IEV
	Igor Sikorsky Kyiv Inter. Airport
	✓



	Slovakia
	BTS
	Bratislava Airport
	✓



	Slovakia
	KSC
	Košice International Airport
	✓



	Poland
	LUZ
	Lublin Airport
	✓



	Germany
	BER
	Berlin Brandenburg Airport
	✓
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Table 2. Evaluation of implemented measures in the period of post summer to late November 2020 (the starting point).
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	Airport
	Social Distance < 2 m
	Face Masks
	Disinfection
	Temperature Check
	Rt-PCR Screening
	Score





	LHR
	✓
	✓
	✓
	✓
	PARTLY
	14.5



	CDG
	1.5.M
	✓
	✓
	✓
	PARTLY
	14.5



	FRA
	1.5.M
	✓
	✓
	NO
	✓
	15



	MAD
	1.5.M
	✓
	PARTLY
	PARTLY
	NO
	11.5



	MUC
	1.5.M
	✓
	✓
	NO
	✓
	15



	FCO
	1 M
	✓
	✓
	✓
	✓
	16



	DUB
	✓
	✓
	PARTLY
	PARTLY
	PARTLY
	13



	VIE
	✓
	✓
	✓
	✓
	✓
	16



	WAW
	1.5 M
	✓
	✓
	PARTLY
	NO
	12.5



	LTN
	✓
	✓
	✓
	✓
	NO
	13



	PRG
	✓
	✓
	✓
	NO
	✓
	15



	BUD
	1.5 M
	PARTLY
	PARTLY
	PARTLY
	NO
	11



	IEV
	PARTLY
	✓
	✓
	✓
	✓
	15



	BTS
	✓
	✓
	✓
	✓
	NO
	13



	KSC
	✓
	✓
	✓
	✓
	NO
	13



	LUZ
	1.5 M
	✓
	✓
	✓
	NO
	13



	BER
	✓
	✓
	✓
	NO
	✓
	15
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Table 3. Evaluation of implemented measures in the period of turn of the year 2020/2021 (phase 2).
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	Airport
	Social Distance < 2 m
	Face Masks
	Disinfection
	Temperature Check
	Rt-PCR Screening
	Score





	LHR
	✓
	✓
	✓
	✓
	✓
	16



	CDG
	✓
	✓
	✓
	✓
	✓
	16



	FRA
	✓
	✓
	✓
	NO
	✓
	15



	MAD
	✓
	✓
	✓
	✓
	NO
	13



	MUC
	✓
	✓
	✓
	NO
	✓
	15



	FCO
	1 M
	✓
	✓
	✓
	✓
	16



	DUB
	✓
	✓
	✓
	✓
	✓
	16



	VIE
	✓
	✓
	✓
	✓
	✓
	16



	WAW
	✓
	✓
	✓
	✓
	✓
	16



	LTN
	✓
	✓
	✓
	✓
	NO
	13



	PRG
	✓
	✓
	✓
	NO
	✓
	15



	BUD
	✓
	✓
	✓
	✓
	NO
	13



	IEV
	1.5 M
	✓
	✓
	✓
	✓
	16



	BTS
	✓
	✓
	✓
	✓
	NO
	13



	KSC
	✓
	✓
	✓
	✓
	NO
	13



	LUZ
	1.5 M
	✓
	✓
	✓
	NO
	13



	BER
	✓
	✓
	✓
	NO
	✓
	15
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Table 4. Acquisition of standard measures and final scoring with the permanent score and total score (phase 3).
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	Airport
	Preliminary

Score
	Data

Collection
	Health Declaration
	Total Score
	Percent





	LHR
	16
	✓
	NO
	19
	95%



	CDG
	16
	✓
	✓
	20
	100%



	FRA
	15
	✓
	✓
	19
	95%



	MAD
	13
	✓
	✓
	17
	85%



	MUC
	15
	✓
	NO
	18
	90%



	FCO
	16
	✓
	✓
	20
	100%



	DUB
	16
	✓
	✓
	20
	100%



	VIE
	16
	✓
	✓
	20
	100%



	WAW
	16
	✓
	NO
	19
	95%



	LTN
	13
	✓
	✓
	17
	85%



	PRG
	15
	✓
	✓
	19
	95%



	BUD
	13
	✓
	✓
	17
	85%



	IEV
	16
	✓
	✓
	20
	100%



	BTS
	13
	✓
	✓
	17
	85%



	KSC
	13
	✓
	✓
	17
	85%



	LUZ
	13
	✓
	✓
	19
	85%



	BER
	15
	✓
	✓
	19
	95%
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