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ABSTRACT 

The effect that the shipping industry has on the air quality in the areas adjacent to the ports, 

where it carries out loading and unloading operations, it is already known. In the new global 

context generated by the spread of the SARS-CoV-2 virus, the economy was affected. Due to the 

measures that many states have taken to limit the spread of this virus among people, the 

production activity has been stopped in many economic sectors and consequently, the freight 

industry by sea has also been affected. Measures that have been taken in the navigable sector in 

Romania are known, but also worldwide. In the perspective of reducing the density of ships in 

ports, the evolution of some parameters of air quality in the area of Constanta County will be 

followed. This evolution will be correlated with the evolution of the volume of port calls of 

international ships to the port services in the port of Constanta and presented in this study. 
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1. INTRODUCTION 

 

The subject of emissions from shipping is a long 

debate in many scientific groups and beyond. The 

controversy of this subject arises from the need to 

transport goods by water, due to the proven 

efficiency in terms of unit of fuel consumed per ton 

of goods transported over a limited distance, for 

example per kilometre. The kilometre was 

mentioned, although in the maritime field the 

nautical mile is used for distance definition, because 

there is always the comparison with the terrestrial 

type transport: road or railway transport. Under these 

conditions, however, it would be assumed that 

shipping pollutes less than road transport, for 

example. This hypothesis is partially true; indeed, the 

volume of CO2 produced by shipping per tonne km 

represents almost 20% of that produced by road 

transport in some studies [1] or even 10% in other 

studies [2]. On the other hand, in the case of NOx 

and PM emissions, they are quite similar, instead 

SO2 emissions that are a highlight for shipping as 

compared to other areas of transport. This is due to 

the fact that the shipping industry uses fuels of a 

lower quality, cheaper, but which have a significant 

saturation of sulphur. 

This study aims to determine the impact of 

shipping on air quality in the area adjacent to the port 

of Constanta, in terms of measures imposed by the 

Romanian Government to reduce the spread of SARS-

CoV-2 virus in Romania. In Romania, the state of 

emergency was officially declared by Military 

Ordinance, issued by The Ministry of the Internal 

Affairs, which was enforced starting with 18 March. 

In the period between start and the end of the state of 

emergency were enforce a couple of Military 

Ordinance issued by The Ministry of the Internal 

Affairs, which had described a series of restrictions 

and procedures that had to be followed by all those 

inside the terrestrial, air and sea borders, in order of 

preventing the spread of the SARS-CoV-2. Those 

measures were applied, in a paticular manner, even 

for the shipping industry. The state of emergency was 

ended by a similar Military Ordinance, which 

announced the state of alert in Romania, starting with 

14 May [3]. 

 

2. PORT OF CONSTANTA 

 

The Port of Constanta (Fig. 1) represents one of 

the largest and most important port in the Black Sea, 

being also included in the top 20 in Europe [4, 5]. 

The importance of the port of Constanta implies, to a 
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large extent, its geographical position. Constanta is 

situated on the North West coast of the Black Sea, at 

approximately 180 miles far from Bosporus Strait. It 

self, by the Danube-Black Sea Channel, the Port of 

Constanta represents a gate to the inland navigation 

to Central Europe. It occupies an area of 3,926 ha, of 

which 1/3 representing land and 2/3 water [6]. All 

these advantages together with the facilities, which 

the port makes available to shipowners, transform the 

port of Constanta into a very busy port. This aspect 

also results from the trend that can be deduced from 

the official statistics that the port management makes 

public annually. This trend shows a considerable 

increase, in the last 3 years, of the volume of goods 

handled in the port, but also in the number of port 

calls. At the same time, the Port of Constanta is on 

the route to important Ukrainian ports or to the 

Maritime Danube, this aspect giving it prospects to 

win port calls and not only for bunkering services. 

Previous studies [5, 7] have shown that, in the 

atmosphere, every hour, it is spread between 2 tons 

and 2.5 tons of SOx, 1-1.5 tons NOx and about 12 kg 

of PM10 only from the Constanta harbour activities. 

On the other hand, the quality of the air in the Port of 

Constanta can be influenced also by the ships that are 

operating near the Romanian Coast, as offshore 

dedicated vessels [8]. In a smaller measure, but not 

negligible, due to dominant direction of the wind (as 

can be noticed from Figure 3), the ships that are on 

routes to Ukrainian ports or the ones intending to 

enter on Sulina Channel (Danube) can also have a 

contribution on the air quality near Constanta 

harbour. 

On the other hand, the quality of the air in the 

Port of Constanta can also be influenced by the ships, 

which are operating near the Romanian Coast, the 

statement being from other studies related to the 

present subject [8, 10-13]. The statement that the 

shipping is influencing the concentrations of air 

components in the natural atmosphere is a real 

concern in many scientific studies, in a lot of political 

reports. Undoubtedly, anthropogenic activities 

carried out for economic purposes, of industrial type, 

create concentrations of pollutants in the vicinity of 

their development, which change the natural state of 

the percentage in which these chemical compounds 

are naturally found in the terrestrial atmospheric air. 

 

3.  QUALITY AIR PARAMETERS 

 

The air quality data parameters were provided by 

the web site calitateaer.ro, a public database entitled 

The National Air Quality Monitoring Network, 

subordinated to the Ministry of the Environment 

Romania [14]. In Figure 1, the monitoring fix 

stations (CT2 and CT5) can be identified, which are 

situated in the proximity of Constanta harbour. In this 

study, only the CT2 data parameters were used, 

because CT5 data from the periods choose for the 

study were incomplete and the available data did not 

have an overlapping period. 

In general, the quality of the air is given by a 

series of parameters, a part of them being shown in 

Fig. 2: Carbon oxides, Sulphur oxides, Nitrogen 

monoxide, particle matter, etc. All these parameters 

should be analyzed in a study which intends to 

determine the air quality in a particular moment or 

period of time [15, 16].  

 

 
Fig.1. Port of Constanta location/ monitoring fix stations (CT2, CT5) identification [9] 



 

Mechanical Testing and Diagnosis, ISSN 2247 – 9635, 2020 (X) Volume 3, pp. 26-30 
 

28 

 

 

 
Fig. 2. Emissions generated by ships through their funnel 

 

The present study is trying to determine the link 

with the vessel emissions. In this sense, it was 

considered that the daily evolution of the parameter 

SO2 should be analyzed, this being able to show the 

link between vessel emissions and the quality of the 

air in Constanta. The SO2 was chosen taking into 

account that it represents a good benchmark for 

emissions resulted from shipping [1]. This study tried 

to get out of the equation the impact that industry or, 

for example, road traffic could have had. Using the 

presented methodology, this cannot be done, but an 

attempt was done to reduce the effect by identifying a 

parameter that is much more relevant for shipping 

than for other anthropogenic activities that could 

create air emissions [17]. In the state of emergency 

period, according with some press reports, the road 

traffic shown a decreasing of 41% [18]. Under these 

conditions, it could not have been considered as a 

viable parameter: CO, CO2, NOx or PM, because 

each one is a very important result of pollution of 

terrestrial activities. 

The state of emergency in Romania was officially 

declared by the Romanian Government between 18 

March till 14 May. Those two dates are indicated in 

Figure 3, with a vertical black line for each of it. 

Thus, it was chosen as a period of investigation 1
st
 

March-31 May 2020 [3]. In order to be able to detect 

more clearly if something completely different 

happened, it was used a comparison to historical 

data, data being identified for a similar period of 

2019. 

In the present study, it was considered necessary 

a buffer period, before and after the state of 

emergency, for analyzing the effect of SARS-CoV-2 

virus. Nevertheless, for the quality air parameters, the 

period between 18 March till 14 May 2020 was taken 

into consideration. The first buffer period began on 

1
st
 March and has continued till 17 March, this period 

of time preceding the state of emergency in Romania. 
The second buffer period began on 15 May and has 

continued till the end of May.  

The red line with green points represents the daily 

values of SO2, in the year 2020. In the same time, the 

blue line represents the daily values of SO2 for a 

similar period in 2019. 

For a better understanding, there was created a 

polynomial trend for each period every year. Now, it 

can be observed in Fig. 3 the pointed pink line 

representing the trends according to the data from 

2020 of the selected period. The 2020 trend line is 

shown for 31 May, compared to 1 March, in the same 

year, a 30% decreasing of sulphur dioxide emissions.  

In the same manner, a quick evaluation was done 

for the same period of 2019. 

From the comparative perspective of data from 

2020 and 2019, it is not resulting that the 

governmental measures taken because of COVID-19, 

did some unnatural discrepancies. The 2019 trend has 

a similar decreasing direction, instead the angle was 

bigger, so it can be found a difference between the 

min and the max bigger than 70%. 

As the first reaction, attributed to the information 

that the factories in China would have stopped their 

activity and that this would have as effect delays in 

the delivery of goods to Europe, this presumption 

would have been a wrong hypothesis, namely to 

believe that the maritime traffic decreased in volume 

in the Port of Constanta. The most recent statistics 

from the Port of Constanta presented an increasing of 

3.31% for the first four months of 2020, in 

comparison to the previous year, of the tonnage of 

operated goods. On the other hand, the number of 

vessels which called the harbour services were 4450 
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in the first four months in 2020 (+6.7%), instead of 

4152 in 2019 [19]. 

 

 

 

Fig. 3. Sulphur dioxides emissions in CT2, evaluated between 1
st
 March and 31 May, for 2020 and 2019 

 

Taking into account the dominant direction of air 

currents, which emerges from Figure 3 as a 

recommendation for future studies, but not only, it is 

considered appropriate to install a mobile or fixed 

monitoring station in the South East area of 

Constanta harbour. The recommendation for the 

location of such an air sampling point would be the 

area of Agigea locality. Following this 

recommendation, it will be possible to collect and 

analyze much more relevant data on air quality and 

the effects of activities in the port area. 

To conclude, the trend line which is a descending 

one in 2020, can be influenced by the SARS-CoV-2 

measures which were taken by the Government. In 

this case, it should be studied which were the 

descending reasons for the 2019 similar period. 

 

4. CONCLUSIONS 

 

In general, the marine diesel engines/generators 

are producing significant emissions of carbon oxides 

(CO2, CO), Sulphur dioxide (SO2), fine particulate 

matter (PM2.5 and PM10), Nitrogen oxides (NOx) 

[20-21], as represented in Figure 2. In the context of 

COVID-19, was chosen to investigate the SO2, 

because this parameter is most relevant for the 

shipping industry. Because of governmental 

measures which were taken in the state emergency 

period the road traffic was decreasing as an average 

of 41%, which reasonably affect the rest of 

parameters. This scenario was chosen in order to 

obtain more relevant results. 

The results are not exactly conclusive, but they 

show that the state of the emergency period has 

positively affected air quality. Due to the decreasing 

tendency of air pollutants. Analyzing the available 

data seems that in the case of sulfur dioxide in the air 

the percentage decreased by 30%. 

However, there are two major doubts, one of 

them about how the network of fixed monitoring 

stations is positioned. Where, due to the dominant 

wind direction in that geographical area, the actual 

effects of the port area do not appear to be recorded 

correctly. 

The second being the trend that proved to be 

identical in action and much steeper in terms of the 

size of the daily values of pollutants composed of 

Sulfur, from the similar period of the previous year, 

which was used as a benchmark for results validation 

and verification in this study. 

The period was too short to agree to the fact that 

world trade was affected by an economic crisis. A 

real decreasing of pollutant agents due to COVID-19 

is expected to appear in the next period, at the global 

level by “slow steaming” phenomena. The slow 

steaming practices were highlighted and naturally 

adopted in the economic crisis 2009-2012. It is 

expected to appear also in the next period, more 

probably in the context of the expected economic 

crisis as “post-pandemic” response.  
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As future research directions, it is imperative to 
understand what happened between March 1 and May 
31, 2019 in order to be able to conclude correctly both 
about the targeted period in the present study but also 
for the one in 2019. It is also interesting to follow how 
things have evolved regarding the polluting 
compounds after the appeared relaxation measures, 
after May 15, 2020. If a similar situation of re-
imposing the state of emergency in Romania is 
reached, it will be necessary to perform a new analysis 
regarding this subject, by comparing the daily values 
of air polluting compounds, for the two contexts. 
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