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Abstract: In Wuhan city, China, there was an in�ux of

cases of pneumonia. On 9 January 2020, the Health Au-

thorities of China announced that it is a new strain of coro-

navirus (COVID-19). Coronaviruses are a group of viruses

that usually cause respiratory infections with varying

severity in humans and animals. After the announcement

of the �rst deaths because of COVID-19 disease, all over

the world, as in Greece, concerted e�orts are being made

to tackle the spread of SARS-CoV-2 virus and the relevant

COVID-19 disease. To delay and limit the transmission of

the virus, national governments implemented strict restric-

tions on the daily transportation of citizens as well as the

supply of non-essential goods. These restrictions caused

rapid changes in the daily life of residents mainly in ur-

ban areas and signi�cantly a�ected the noise climate. This

paper extensively presents the acoustic recordings of the

permanent noise monitoring stations being installed at

Athens International Airport and Attica Tollway for the

years 2018, 2019 and 2020. The compared graphs indicate

the strong in�uence of the new conditions and restrictions

applied due to the COVID-19 disease on the daily noise cli-

mate both at international airport and onmajor motorway.
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1 Introduction – Presentation of

the infrastructure

The Athens International Airport “Eleftherios Venizelos”,

also known as Athens Airport and commonly initialized

as AIA, is the biggest and most crowded international air-

port in Greece that it serves not only its capital, the city

of Athens, but also the Attica region [1, 2]. In addition, the

Athens Airport constitutes the southern gateway of Europe

to the world and one of the largest infrastructure projects

in Greece with an intense entrepreneurship but also social

character [3, 4] (see Figure 1).

Figure 1: Athens International Airport (AIA)

Aircraft noise is undoubtedly one of the main and an

inevitable environmental issue in residential areas around

the Airport and underneath the �ight paths. For this pur-

pose, considerable e�orts are being made to limit its im-

pact by takingmeasures to reduce annoyance and keeping

aircraft noise to the minimum possible levels. To protect

the acoustic environment, Athens Airport monitor aircraft

noise yearly through the installed Noise Monitoring Sys-
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Table 1: Noise monitoring system of AIA

Station Area Location

NMT 1 Airport Fire station

MNT 2 Vorineza - Artemis Private space

NMT 3 Agios Ioannis - Artemis Private space

NMT 5 Artemis Artemis 1st

Primary School

NMT 6 Agios Nikolaos - Artemis Sports center

NMT 8 Markopoulo Markopoulo High

School

Figure 2: Noise monitoring system of AIA

tem (NOMOS) which provide a detailed pro�le of aircraft

noise in the residential areas near �ight paths. In particu-

lar, the NOMOS consists of one mobile and ten permanent

stations (a high-tech system supplied by Bruel & Kjaer) of

which the most representative for the aircraft movements

in the COVID-19 disease period and taking into considera-

tion the relativemeasures to reduce the spread of the virus

are shown in Table 1 and Figure 2. The NOMOS from the

beginning of its operation ensures the continuous moni-

toring of noise indicators in the wider area of the airport

and automatic correlation of noise levels with speci�c air-

craft movements.

Another major transportation project that connects

the city of Athenswith theAthensAirport is theAttiki Odos

(Athens Ring Road e.g. Attica Tollway – see Figure 3). It is

a modern motorway extending along 70 km. It constitutes

the ring road of the greater metropolitan area of Athens

Figure 3: Attiki Odos – The main Athens North Entrance Metamor-

phosis 3 level IC

Figure 4: Locations of noise monitoring system of Attica Tollway

and the backbone of the urban and semi urban road net-

work of the whole Attica Prefecture.

It is an urbanmotorway, with two separate directional

carriageways, each consisting of 3 lanes and an emergency

lane (hard shoulder) [5]. Noise as well as the emission

of air pollutants are two severe problems that need to be

addressed by those responsible for the maintenance and

operation of the motorway. For this purpose, 8 perma-

nent noise monitoring stations have been installed at se-

lected locations of the motorway since 2003 [6, 7]. Table 2

hereafter presents the systemof permanent environmental

roadnoisemonitoring stations ofAttica Tollway (equipped

with CUBE noise monitoring stations by ACOEM-01dB).
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Table 2: Noise monitoring system of Attica Tollway

Description of

Station

Localization (Attiki Odos

geographical section)

Description of

station

Localization (Attiki Odos

geographical section)

Cube 11003 A06 Cube 11032 A11

Cube 11008 A08.1 Cube 11034 A14

Cube 11011 A08.2 Cube 11065 DPLY.1

Cube 11013 A10 Cube 11035 DPLY.2

Figure 5: Time history of measures and restrictions enforced in transportation due to COVID-19 pandemic
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From 2003 until today, the noise monitoring system

operates continuously, and it was upgraded with new

state-of-the-art permanent monitoring stations. Figure 4

shows the locations of the permanent noise monitoring

stations.

In order to protect the population that resides in the

proximity of both the Airport and the Motorway and is ex-

posed to high levels of environmental noise [8], which has

been shown to cause severe annoyance and disturbance

to residents [9], the recent maximum permissible limits as

per theNational legislation and according to the European

Directive 2002/49/EC have been implemented [10] for both

airport [11] and road environmental noise indicators, Lden
(24-hour index) and Lnight (8-hour index), de�ned as fol-

lows [12]:

a) Noise index Lden (24-hour) ≤ 70 dB(A),

b) Noise index Lnight (8-hour) ≤ 60 dB(A).

2 The pandemic of COVID-19

disease

The pandemic of the new coronavirus 2019 appeared and

spread in Greece from 26 February 2020 onwards. Follow-

ing the con�rmation of the �rst three cases in Greece, ini-

tially on 27 February 2020 all carnival and other cultural

events were cancelled in the country and by 10 March,

there had been a total of 89 cases in the country mainly

related to travelers from Italy as well as a group of pilgrims

who had travelled to Israel and Egypt and their contacts.

Health and state authorities issued recommendations and

guidelines to protect the population, while the measures

taken included the individual closure of schools and the

suspension of cultural and artistic events in the a�ected

areas. However, after 10 March, due to the outbreak of the

virus in various parts of the country and due to the non-

compliancewith the restrictionmeasures by the citizens, it

was decided to close all educational structures in the coun-

try and on 13 March, the suspension of the operation of

cafes, bars, museums, shopping centers, sports facilities

and restaurants. OnMarch 16th, all shops were closed, two

villages in Kozani were quarantined, while it was decided

to suspend all functions of every doctrine and religion.

On 23 March, signi�cant restrictions were imposed on the

movement of citizens throughout the territory, except for

exceptions for those on the road to and fromwork,moving

to obtain essential goods or medicines, or visiting a doctor

or person in need of assistance. On 4 April it was decided

to extend the restrictions, which eventually lasted until 4

May. The purpose of this work is to assess the noise levels

of permanent monitoring stations installed at both the air-

port and the motorway and then to compare the results of

the recordings of the years 2018, 2019 and 2020. The goal

is to establish the in�uence of the pandemic (COVID-19 dis-

ease) on the noise climate in the period from 8 March to

30 April 2020 where the special restrictive measures were

taken on the transport of citizens, changes concerning the

opening hours of shops, the closure of schools and shops

providing non-essential products, work of citizens from

their home to avoid the transmission of the pandemic. All

measures and relevant restrictions regarding transporta-

tion are analytically shown in Figure 5 (in chronological

order).

3 The influence of COVID-19

disease: Road tra�c noise

The emergence of the pandemic had a serious in�uence

on population movements both in the center and in the

suburbs of cities due to the restrictive measures decided

on to tackle COVID-19 disease. Figure 6 hereafter indicates

the number of daily coronavirus cases recorded at national

level (daily updates from https://www.civilprotection.gr/

el).

In the case of Attica Tollway, there was a remarkable

decrease in tra�c �ows for the period between 8 March

and 30 April 2020 (Figure 7) which concerns the entire

motorway. The �uctuation of daily tra�c volume in rela-

tion to the number of coronavirus cases in Greece is pre-

sented hereafter. The relevant curve expresses the num-

ber of coronavirus cases increased in normal vehicle tra�c

conditions and then gradually normalized tending to sta-

bilize after implementing restrictive measures.

The tra�c data for the period from 9March to 30 April

of the years 2018, 2019 and 2020 for allmonitoring stations

are presented hereafter as per the operation and mainte-

nance services data. For the correct superimposition of all

year graphs, the Orthodox Easter 2020 WE was set as the

reference WE for all years.

The �gures above draw some general conclusions:

• The daily tra�c volumes corresponding to the years

2018 and 2019 are quite similar with limited varia-

tions

• A signi�cant reduction in tra�c volume is observed

in the period under consideration of the year 2020

compared to previous years due to the restrictions

imposed because of COVID-19 disease

https://www.civilprotection.gr/el
https://www.civilprotection.gr/el
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Figure 6: Daily new coronavirus cases

Figure 7: Fluctuation of daily tra�c volume in relation to the evolution of cases
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Figure 8a: Daily tra�c volume – Noise monitoring station A06

Figure 8b: Daily tra�c volume – Noise monitoring station A08.1
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Figure 8c: Daily tra�c volume – Noise monitoring station A08.2

Figure 8d: Daily tra�c volume – Noise monitoring station A10
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Figure 8e: Daily tra�c volume – Noise monitoring station A11

Figure 8f: Daily tra�c volume – Noise monitoring station A14
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Figure 8g: Daily tra�c volume – Noise monitoring station DPLY.1

Figure 8h: Daily tra�c volume – Noise monitoring station DPLY.2
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Figure 9a: Fluctuation of Lden index – Noise monitoring station A06

Figure 9b: Fluctuation of Lden index – Noise monitoring station A08.1

Figure 9c: Fluctuation of Lden index – Noise monitoring station A08.2
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Figure 9d: Fluctuation of Lden index – Noise monitoring station A10

Figure 9e: Fluctuation of Lden index – Noise monitoring station A11

Figure 9f: Fluctuation of Lden index – Noise monitoring station A14
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Figure 9g: Fluctuation of Lden index – Noise monitoring station DPLY.1

Figure 9h: Fluctuation of Lden index – Noise monitoring station DPLY.2

• The most important decline of tra�c data was ob-

served on 15 March 2020, the date of the start of the

restrictive measures’ implementation.

The important decrease of the road tra�c volumes due

to the restriction of population movement (lockdown) has

signi�cantly a�ected the environmental noise climate in

urban settlements located in the proximity of the motor-

way. The relevant recordings of the permanent noise mon-

itoring stations con�rm the reduction of noise levels stem-

ming from Attica Tollway. In the �gures below the �uctua-

tion in the 24-hour Lden index for the years 2018, 2019 and

2020 is presented for all 8 permanent monitoring stations.

Observing the graphs above, the following are con-

cluded:

• Environmental road noise level �uctuation con�rms

that the noise climate of the years 2018 and 2019

shows no signi�cant variations

• On the contrary, for the year 2020, the signi�cant

reduction of the road tra�c has positively a�ected

the noise climate for the period under consideration.

The relevant Lden noise levels are some 3 to 6 dB(A)

lower compared to previous years 2018 and 2019.

• Themaximumdecreasewas observed at the stations

A14 and DPLY.1 around 6 dB(A) which are a�ected

from road tra�c from and towards the airport.
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4 The influence of COVID-19

disease: Aircraft noise

Since many coronavirus cases in the early days were re-

lated to people who traveled abroad, the national govern-

ment decided to suspend almost all international �ights

with only some government operational exceptions. The

suspension of almost all international �ights signi�cantly

a�ected the noise climate in the airport district as well as

the neighboring settlements. Figure 10 hereafter shows the

total number of �ights between 9 March and 30 April 2020

for the years 2018, 2019 and 2020 as well as the total coro-

navirus cases in Greece. The �gure �uctuation data con-

�rm the important decrease of daily �ights in 2020 dur-

ing the period of implementation of restrictive measures

because of COVID-19 disease. In the second instance, the

curve showing the coronavirus cases is stabilized by the

end of March and tends to be practically horizontal by the

end of April. The suspension of mainly the international

�ights was therefore quite e�ective in reducing the spread

of the virus.

The signi�cant reduction of the air tra�c (�ights),

as expected, had a positive impact on the environmen-

tal noise climate of the wider area of the airport, as per

the recorded noise data of the permanent noise monitor-

ing system (NOMOS). In the following �gures the �uctua-

tion of 24-hour Lden index of the most representative mon-

itoring stations for the years 2018, 2019 and 2020 is pre-

sented. It is noted that for the creation of the graphs again

the Orthodox Easter WE for year 2020 was set as the ref-

erence year for all previous years. It should be also noted

that during the restrictions the eastern runway (03R/21L)

for take-o�s and landings was the sole operation RW from

27 March 2020 and towards (with only some minor excep-

tions for maintenance reasons) and for this period the ex-

isting noise abatement procedures were postponed.

It is noted that:

• The recordings of the permanent noise monitoring

systemwere positively a�ected by the suspension of

international �ights

• The e�ects on the environmental noise climate in set-

tlements adjacent to the airport were quite positive

for the restrictions period under consideration

• The most important reduction of noise level is ob-

served at the station NMT 8, ranging from 8 up to

10 dB(A).

Figure 10: Total number of flights and total coronavirus cases
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Figure 11a: Fluctuation of Lden index – Noise monitoring station NMT 1 (Airport)

Figure 11b: Fluctuation of Lden index – Noise monitoring station NMT 2 (Vorineza)
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Figure 11c: Fluctuation of Lden index – Noise monitoring station NMT 3 (Agios Ioannis)

Figure 11d: Fluctuation of Lden index – Noise monitoring station NMT 5 (Artemis)
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Figure 11e: Fluctuation of Lden index – Noise monitoring station NMT 6 (Agios Nikolaos)

Figure 11f: Fluctuation of Lden index - Noise monitoring station NMT 8 (Markopoulo)
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5 Conclusions

The pandemic of COVID-19 disease has signi�cantly af-

fected many sectors of the society structure worldwide,

such as public health and the economy. To e�ectively en-

counter the spread of coronavirus, national governments

decided to implement a series of severe restrictive mea-

sures. In Greece, one of themost important restrictivemea-

sure implemented, was the suspension of both road traf-

�c and international air tra�c. The decrease of road tra�c

and the suspension of air tra�c have signi�cantly a�ected

the noise climate in greater Athens area. Two major trans-

portation projects in Greece, the Attiki Odos (Attica Toll-

way) and the Athens International Airport, were accessed

regarding the noise climate quality during the pandemic.

In particular, both permanent noise monitoring systems

installed at the Athens International Airport and the Attiki

Odos Motorway were used for the estimation of the �uctu-

ation of the urban noise climate. According to the results

of the European index Lden, the following conclusions are

drawn:

• The implementation of tra�c restrictive measures

due to COVID-19 disease in�uenced the noise cli-

mate as environmental noise emissions were signi�-

cantly decreased

• In the case of Attiki Odos (Attica Tollway), the noise

climate in the urban areas adjacent to the motorway

was reduced from 3 to 6 dB(A) for all noise monitor-

ing stations

• In the case of A.I.A., the noise climate in urban areas

adjacent to the Athens Airport was also signi�cally

decreased from6up to 8dB(A) also for all noisemon-

itoring stations

• The suspension of international air tra�c seems to

have a most important impact on the environment

noise climate than the restriction of the road tra�c.
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terest regarding the publication of this paper.
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