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ABSTRACT: The aviation industry is a large global industry and has a significant impact on the 

environment. In all phases of air travel, many types of pollutants are released. For this reason, air 

travel contributes to anthropogenic global climate change. Pollutants emitted by jet engines include 

both criteria air pollutants, defined as common pollutants considered harmful to public health and the 

environment, as well as greenhouse gases. Both types of pollutants are known to have serious health 

effects and a significant impact on the environment.  

 

As a research subject, we have chosen the area around Henri Coandă International Airport. The 

purpose of this research is to understand and estimate the pollution indices in this area, to develop a 

research algorithm to determine the level of pollution in the airport area, and to develop problem-

solving skills. The proposed research project includes both theoretical content and practical content 

presented in the tables on the following pages. 
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1. Introduction 

The aviation industry is constantly growing, so the impact of these emissions is becoming 

increasingly concerning. However, new strategies are being developed to reduce the impact of the growing 

market worldwide. In Romania, approximately 15 million passengers land and take off annually at Henri 

Coandă International Airport.  

 

The National Airports Company Bucharest recorded, in 2021, at Henri Coandă International 

Airport and Aurel Vlaicu Băneasa International Airport, an air traffic of 7 million passengers (an increase 

of 55% compared to 2020) and 93,000 landings and takeoffs, an increase of 37% compared to the previous 

year. Compared to 2019, the year with the highest traffic, specifically 15 million passengers, the data 

indicates a decrease of 53%. Otopeni Airport had in 2022 an air traffic of over 12 million passengers, an 

increase of 82% compared to 2021, but 85% compared to 2019, the reference year before the Covid-19 

pandemic. Henri Coandă Bucharest International Airport currently operates 45 airlines, which transport 

passengers to 128 destinations. 

 

The first part of the study describes the current situation with the definition and objective of the 

main characteristic parameters: landing time, takeoff time, number of landing airplanes, number of takeoff 

airplanes. The study model for the current situation is then described, and proposed solutions for improving 

the air quality in the area are presented. The results were recorded in tables and the data sets were treated 

with statistical tools. 
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2. Methods used in air pollution assessment in the Otopeni airport area. 

For this research, we used the mobile application "Flightradar24", which allows real-time tracking 

of airplanes in flight. To be able to view an airplane on this application, it needs to have an ADS-B 

transponder, which works together with GPS and transmits a signal that contains speed, route, weather, 

wind direction, altitude, angular coordinates, latitude (north and south) and longitude (east and west). In 

addition to this application, we also used the official website of the airport to see all flights and their landing 

and takeoff times. 

 

According to sources, an airplane takes about eight minutes to take off, from the moment it leaves 

the platform until it reaches approximately 9842 feet (3000 meters), and four minutes to land, from the 

moment the pilot positions on the runway trajectory. From our analysis of flights, airlines operating flights 

at Henri Coandă Airport use airplanes from manufacturers such as Airbus, Boeing, and ATR. For example, 

Ryanair only has Boeing 737 in its fleet, Tarom has eight Boeing 737, 13 ATR airplanes, and four Airbus 

planes, while Wizz Air has a young fleet, consisting of a single type of aircraft, Airbus. In addition to 

passenger flights, there are also cargo flights at Otopeni Airport, with DHL and Cargoair operating 

regularly. These companies have Boeing 757F and 737F aircraft in their fleets. 

 

If we analyze from a distance/consumption perspective, the most fuel is consumed until reaching 

cruising altitude. In these stages, aircraft engines operate at maximum power. For passenger aircraft, fuel 

burn has been allocated between passenger and cargo transport using the following three equations: 

Equation 1: 
 

𝐹𝑢𝑒𝑙 𝑢𝑠𝑒𝑑 𝑝𝑒𝑟 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟𝑠[𝑘𝑔] =  
𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟𝑠[𝑘𝑔]

𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡[𝑘𝑔]
 × 𝑇𝑜𝑡𝑎𝑙 𝑢𝑠𝑒𝑑 𝑓𝑢𝑒𝑙[𝑘𝑔] 

Equation 2: 

 
𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟𝑠[𝑘𝑔] = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑎𝑡𝑠 × 50 𝑘𝑔 + 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟𝑠 × 100 𝑘𝑔 

 

Equation 3: 
𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 [𝑘𝑔] = 𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑎𝑠𝑠𝑒𝑛𝑔𝑒𝑟𝑠[𝑘𝑔] + 𝑇𝑜𝑡𝑎𝑙 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 [𝑘𝑔] 

  

Therefore, the total fuel/passenger consumption is proportional to the payload mass after taking 

into account the furniture and service equipment required for passenger operations. Equivalently, once the 

total fuel consumption is known, it is multiplied by 3.16, which is a constant, and the result represents the 

number of tons of CO2 produced by burning one ton of aviation fuel (according to the ICAO and IATA 

Carbon Emissions Calculator Methodology). This provides the total carbon emissions. 

 

CO2 emissions from commercial aviation averaged 150 grams of CO2 per passenger per mile in 

March 2022. 

 

According to estimates, on average, a Boeing 737 aircraft uses approximately 700 kg/min of fuel 

during takeoff, with a typical weight of 70,000 kg, of which only the aircraft weighs 42,000 kg, and 300 

kg/min during landing. This fuel consumption rate can vary depending on factors such as runway length, 

aircraft weight, temperature, and air humidity. For example, if the runway is shorter or the aircraft is 

heavier, more fuel may be needed for takeoff. An Airbus A320 aircraft uses approximately 600 kg/min of 

fuel during takeoff and 250 kg/min during landing, while an ATR 72 aircraft uses approximately 455 kg/min 

of fuel during takeoff and 227 kg/min during landing. 
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           3. Results and discussion  

According to our calculations, the amount of fuel consumed by a Boeing aircraft during the takeoff 

phase, which lasts about eight minutes, is 5600 kg, and during the landing phase, which lasts four minutes, 

it is 1200 kg. As for the Airbus aircraft, it consumes approximately 4800 kg of fuel during takeoff and 1000 

kg during landing. At the same time, the ATR consumes 3640 kg of fuel during takeoff and 908 kg during 

landing (see Figure 3).During the takeoff process, the amount of carbon emissions produced by a Boeing 

aircraft is approximately 17,696 kg, while during landing, it is reduced to approximately 3,792 kg. An 

Airbus aircraft produces around 15,168 kg of carbon emissions during takeoff and 3,160 kg during landing, 

while an ATR emits approximately 11,502 kg of carbon emissions during takeoff and 2,869 kg during 

landing. On average, an aircraft produces 14,789 kg of carbon dioxide during takeoff and 3,274 kg during 

landing (see Figure 3). 

Most flights took place on Thursday, with 197 landings and 196 takeoffs (see Figure  1). On this 

day, the highest amount of CO2 was recorded throughout the period we monitored the flights, namely 

3,555,051 kg (see Figure 5). The graph also shows a sudden increase in takeoffs and landings, as well as in 

carbon dioxide, during the time intervals of 06:00-07:00; 15:00-16:00 and 20:00-21:00, which are the 

busiest hours both in the airspace and at the airport (see Graph 1). Taking into account an average of CO2 

emissions produced by gasoline and diesel vehicles, we can estimate that 3,555,051 kg of carbon dioxide, 

produced by airplanes in a single day, mostly during those time intervals, could be emitted by 29,625,425 

km traveled by vehicles. The total amount of pollutant emitted on Thursday represents the equivalent of the 

pollutant amount for the entire car fleet in the capital city, in a day, assuming that a vehicle travels 20 

km/day, an average route from home to work and back. Currently, there are 1,500,000 cars in the capital 

city. 

In a week, airplanes produced 22,875,328 kg of CO2, equivalent to 190,628,567 km traveled by 

vehicles (see Figure 3). Aviation emissions are increasing because the number of flights and passengers is 

constantly growing.  

 

Fig.  1 Landings, Takeoffs and CO2 Total / Every hour 
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Fig.  2 Fuel Used 

 

Fig.  3 Total of every Landing, Takeoff and CO2 per hour 

 

Fig.  4 The amount of carbon dioxide, by hourly intervals, for one week 

150



Monitoring The Level Of Pollution In The Henri Coandă International Airport Area 

 

Fig.  5 CO2 Total / Day 

4. Conclusion 

Pollution around the "Henri Coanda" airport is a significant problem for the environment and the 

health of people living in those areas. Airplanes produce a wide range of atmospheric pollutants, including 

fine particles, nitrogen oxides, hydrocarbons, and excessive noise. These pollutants can have negative 

effects on air quality and contribute to the development of respiratory and cardiovascular diseases. Also, 

pollution can affect the fauna and flora in the surrounding areas. A study conducted in 2009 by the MIT, a 

research institute specializing in climate research, concluded that airport areas have much higher pollution 

levels (covering an area of approximately 20 km, exactly the size of Bucharest) and the emissions from 

altitude destroy the ozone layer and enhance the greenhouse effect. An airplane taking off produces as many 

toxic emissions as a car traveling 40,000 km. 

 

There are several technologies and modifications to airplanes that can be implemented to reduce 

the pollution impact on the environment: 

 

1) Using more fuel-efficient aircraft: Aircraft manufacturers are developing new engines and 

aircraft models that consume less fuel and emit fewer greenhouse gases. Airlines should upgrade their fleets 

with these newer and more efficient aircraft to reduce global emissions. 

 

2) Using sustainable aviation fuels (SAF): SAF is a category of biofuels that are produced from 

renewable sources, such as plants, used oils, or algae. When used in airplanes, SAF can significantly reduce 

CO2 emissions compared to traditional aviation fuel. Some airlines are testing and using SAF (Alaska 

Airlines, Delta Air Lines, KLM, Lufthansa) to reduce their carbon footprint. 
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3) Improving operational efficiency: Airlines are implementing operational improvements that can 

help reduce fuel consumption and emissions, such as optimizing flight routes, reducing aircraft weight by 

using a higher percentage of composite materials, and improving ground operations. 

 

4) Generally, buying airline tickets during less busy periods can contribute to reducing the 

environmental impact. Reducing baggage weight can contribute to reducing fuel consumption and 

greenhouse gas emissions during the flight. If each passenger reduces the weight of their luggage by a few 

kilograms, fuel consumption and greenhouse gas emissions could be significantly reduced. For this reason, 

airlines charge high prices for luggage requests that are much heavier than what is provided in the ticket. 

 

Finally, as the manager of Henri Coanda airport, I would like to disperse the amount of pollutants 

by trying to eliminate pollution peaks, increasing the hourly time interval of flights. As observed in the 

chart, the time intervals of 06:00-07:00; 15:00-16:00; 20:00-21:00 are the busiest, and I propose to be 

moved to time intervals close to those where pollution is very low. For example, some flights that are in 

the first hourly interval can be moved between 04:00-06:00, where the records are minimal. Some flights 

from the next hourly interval could be moved between 14:00-15:00, or between 16:00-17:00. In the last 

interval, flights can be interspersed between 19:00-20:00 and 21:00-00:00. 

 

 I would try to suggest, at the time of ticket purchase by the consumer, days or hourly intervals 

when pollution is lower, by displaying a banner on the website where ticket reservations are made. 

 

These measures can be taken together or separately, depending on the specific needs of each airport 

and the communities in the surrounding area. 
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6. Notes 

The following symbols are used in the paper: 

ADS-B=Automatic Dependent Surveillance Broadcast 

ICAO= International Civil Aviation Organisation 

IATA=International Air Transport Association 

MIT= Massachusetts Institute of Technology 

SAF=Sustainable Aviation Fuel 
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