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Airport local air quality: Problem or opportunity? 

INTRODUCTION 

Air pollution is a serious threat 

Air pollution is one of the leading environmental causes of premature death in the EU. It is 

believed that over 400,000 premature deaths in the EU per year occur because of 

cardiovascular and respiratory diseases as well as cancer that are directly linked to poor air 

quality1. Such impacts constitute a real loss for Europe in terms of natural systems, agriculture, 

workforce productivity and of course citizen well-being. 

Table 1: Premature deaths attributable to fine particulate matter (PM2.5), ozone (O3) and nitrogen dioxide (NO2) exposure 

in 2012 in 40 European countries and the EU 28. 

Country PM2.5 O3 NO2 

EU-28 403 000 16 000 72 000 

EU-40 432 000 17 000 75 000 

 

The increased concern about air pollution is apparent in the answers of EU citizens in the 2014 

Eurobarometer survey2 on the “Attitudes of towards the environment” commissioned by the 

European Commission (DG ENV). Indeed, air pollution comes first (56%) in the list of the most 

acute environmental issues. We remind that in the immediately previous survey (2011), water 

pollution (41%) exceeded air pollution (36%) in overall European responses. 

                                              
1 Air quality in Europe - 2016 report, EEA Report 2016 
2 Special Eurobarometer 416 / Wave EB81.3 – TNS Opinion & Social, Survey  
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Figure 1: Main environmental issues of EU citizens (2014) 

 

European and national legislation get stricter 

The European Commission is conscious of the fact that immediate action is needed since the EU 

has not yet achieved its long-term air quality objectives. Indeed, the end of 2016 was marked 

by the revision of the National Emission Ceilings Directive 2001/81/EC (NECD) after several years 

of discussions (Figure 2). The new Directive (2016/2284/EU 3 ) on the reduction of national 

emissions of certain atmospheric pollutants - that is now into force - repeals and replaces the 

previous regime on the annual capping of national emissions of air pollutants.  

                                              
3http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.344.01.0001.01.ENG&toc=OJ:L:2016:344:TOC 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32001L0081
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2016.344.01.0001.01.ENG
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Figure 2: Timeline of the revision of the National Emission Ceilings Directive 

The NECs already set for 2010 onwards for SO2, NOX, NMVOC and NH3 shall apply until 2020 and 

the new national emission reduction commitments are applicable from 2020 and 2030 for SO2, 

NOX, NMVOC, NH3, fine particulate matter (PM2.5) and methane (CH4). The measures to reduce 

emissions or air pollutants are expected to lead to a reduction in the impacts of air pollution 

on health by around 50% in 2030 (compared to 2005). 

 

 

Figure 3: Reduction targets of the new National Emissions Ceilings (NEC) Directive 
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THE RELATIVE IMPORTANCE OF AVIATION EMISSIONS 

Aircraft and all associated airport activities (Figure 4) are sources of an assortment of gaseous and 

particulate emissions. Nitrogen oxides (NOx), volatile organic compounds (VOCs), carbon 

monoxide (CO) and particulate matter (PM) are the most important contributors on LAQ 

concerns.   

 

Figure 4: Most common airport emission sources 

However, airports are surrounded by other emission sources such as road networks and other 

industrial facilities that are known to contribute significantly to the degradation of local air quality 

(LAQ). Airport are therefore not the only, and often not even the major, responsible for all 

the air pollution measured in an area. However, given the proximity of airports from urban 

centres and Europe’s population density emissions from aircraft and other emission sources at 

major European airports have an effect on the local air quality.  

Another aggravating factor is the sector’s high growth rate. As one of the fastest growing sectors 

of Europe’s emissions, aviation (much like shipping) is often targeted for not taking sufficiently 

ambitious steps to match the progress made by cars, trucks, rail etc. The number of flights has 

increased by 80% between 1990 and 2014, and is forecast to grow by a further 45% between 

2014 and 2035. continuous improvement. Despite impressive improvements in technology and 



 

 
Airport local air quality: Problem or opportunity? 

operations over the past 25 years the effect of traffic growth means that there has been a net 

increase in aviation emissions. For example, aviation NOx emissions have doubled between 

1990 and 2014, and are forecast to grow by a further 43% between 2014 and 2035. In fact, 

aviation now comprises 14% of all EU transport NOx emissions, and 7% of the total EU NOx 

emissions. Though relatively small in overall contribution, its relative share has quadrupled, as 

other economic sectors have achieved significant reductions4.  

In terms of LAQ, a summary of emission indicators based on EUROCONTROL’s IMPACT5 data is 

given in Table 2. 

EU follows a twofold strategy for tackling the problem of air pollution which is based on the 

implementation of local air quality standards (legislation) and source-based mitigation controls 

(e.g. engine emissions and fuel quality standards).  

Table 2: Summary of emission indicators based on IMPACT data (only for emissions below 3000 feet) 

Pollutant  

(below 3000 ft, in 

1000 t) 

2005 

2014  

(% change vs. 

2005) 

Base forecast 2035 

Advanced – Low 

Technology 

(% change vs. 2005) 

NOX 53.3 (+10%) (+37%)-(+56%) 

HC 7.8 (-18%) (+40%) 

CO 52.4 (-8%) (+63%) 

volatile PM 0.27 (-1%) (+50%) 

non-volatile PM 0.15 (-14%) (+11%) 

                                              
4 According to the European Aviation Environmental Report, 2016  
5 http://www.eurocontrol.int/services/impact 

http://www.eurocontrol.int/services/impact
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As regards legislation, all Member States are obliged to respect the imposed for total emissions 

of certain air pollutants. Moreover, Member States must transpose the Directive into national 

legislation by 30 June 2018 and produce a National Air Pollution Control Programme by 

2019 setting out measures to ensure that emissions of the five main air pollutants are 

reduced by the percentages agreed by 2020 and 2030.6 At the same time the Commission is 

particularly vigilant and legal action against Member states for failing to enforce the air quality 

standards is becoming more frequent. 

We note here that the most important part of domestic and international aircraft flights with 

respect to LAQ - the landing and take-off (LTO) cycle- is included in the reporting obligations of 

all Member States. The pressure to reduce aviation emissions in the context of the EU air 

quality objectives is already shifting from the national to the local level. The French law n° 

2015-992 (and particularly its article 45) that obliges larger French airports to take immediate 

action to reduce their emissions is an excellent example of such initiatives. It is also very 

informative on the readiness level of airports for dealing with these new kinds of legal obligations.  

Last but not least, more and more people are becoming aware of the importance of good air 

quality and networks of environmental campaign groups are developing all over Europe to 

ensure that local population is properly consulted and thorough environmental impact 

assessment studies have been conducted prior to any construction activities. This has led many 

times in the past to restrictions in airport expansion projects.  

                                              
6 http://europa.eu/rapid/press-release_IP-16-4358_en.htm 
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HOW TO DEAL WITH THIS PROBLEM? 

Airports usually monitor air quality at a daily or even hourly basis (it’s legally required in several 

countries). However, air quality monitoring equipment records total concentration levels at 

specific points. Since airport related activities are not the only source of emissions, 

measurements can be hard to interpret. How can one be sure that the pollution recorded 

in the vicinity of an airport is really due to airport sources?  

In addition, due to the complex relationship between emissions and air quality levels, emission 

reduction plans do not always translate to a decrease in atmospheric concentrations for some 

pollutants (PM is a good example). Therefore, measurements do not provide sufficient input for 

developing and implementing effective policy to reduce air pollution. 

The pragmatic solution to quantifying the relative contribution of an airport to the 

measured air pollution levels and developing efficient emission reduction plans is through 

modelling. Indeed, modelling allows to see how much individual emission sources contribute to 

air quality at a given location. It can also be used for filling the gaps between measurements, 

allowing air quality to be assessed at all locations of interest. Moreover, it enables forecasting 

future air quality to consider infrastructure projects or changes in or around the airport (aircraft 

and roadway traffic) and supports action planning by helping to understand whether proposed 

measures are likely to be effective and cost-effective in improving air quality. 

Modelling airport emissions is a challenging task and despite significant and continuous effort 

being undertaken by ICAO’s CAEP and scientific groups all over the world, several uncertainties 

still exist for some sources (Figure 5). This is partly because, data for some sources are scarce or 

not available with sufficient accuracy or granularity. In fact, emissions strongly depend on the 

layout and operational characteristics (e.g. ground support equipment (GSE) fleet composition) 

of each airport. Air traffic management (ATM) inefficiencies also have an impact on fuel burn and 

thus emissions. Moreover, emissions may also vary between airlines or aircraft types due to 

different practices and objectives. For example, some airlines have already implemented practices 

to reduce fuel burn during ground operations. Such strategies include single-engine taxiing, 

optimizing aircraft auxiliary power unit use, reducing speed on the taxiway, etc. 
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Figure 5: Level of understanding in airport emission inventory (ICAO Environmental report, 2016) 

So, while strategies to reduce emissions are available and the industry is constantly proposing 

new ideas/solutions, it is necessary for all parties (i.e. airport authorities, regulators and 

public authorities, modellers) to work together in order to tackle the problem of airport air 

pollution.  
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AN “OPEN” SOLUTION 

Optimized energy consumption and environmental efficiency are cornerstones of a successful, 

growing and profitable business. Emissions resulting from fuel use are a consequence of airport 

operations that require co-operation and information exchange at different levels to mitigate. 

Perhaps it is possible to break the common perception that airport operations lead to poor air 

quality, if airports to work together in a mutually beneficial way which one might refer to as the 

“open-source approach”. This approach is centred on the idea that lessons, values and principles 

from the open-source software community apply to the world beyond software development. 

By embracing this approach, airports can move beyond the old paradigm -in which each 

airport solves issues individually- and start thinking about problem-solving as a collective 

effort. This concept rests on the recognition that useful ideas can rise from people outside an 

organization’s own roster of employees. The benefits of this method include constant 

improvement and higher quality of results (thanks to increased auditability), customizability, 

flexibility and lower cost. What is needed to initiate such activity is a common platform that will 

enable airports to gravitate towards this new solution. 

In this context, the EUROCONTROL Open-ALAQS tool7 is a significant inspiration. Built as an 

open-source plugin to an open-source geographical information system (GIS) respecting CAEP 

latest guidance, it simplifies the process of defining the various airport elements (runways, 

taxiways, buildings, etc.) and allows the temporal and spatial distribution of emissions (including 

CO2) to be calculated and visualized. Once the emissions inventory has been established, 

dispersion modelling (provided by another open-source software, AUSTAL2000) can be used to 

calculate pollutant concentrations at the airport and in the surrounding area. Moreover, the 

system is compatible with EU legislative requirements for estimating 8-hour, 24-hour, and 

annual mean values of pollutant concentrations.  

Combining resources is key for better understanding the relationship between real-life airport 

operations, air traffic management, fuel use, emissions and air quality. Although every airport is 

                                              
7 For more information: https://www.eurocontrol.int/services/alaqs-and-open-alaqs 

 open-alaqs@eurocontrol.int 

https://www.eurocontrol.int/services/alaqs-and-open-alaqs
https://www.eurocontrol.int/services/alaqs-and-open-alaqs
mailto:open-alaqs@eurocontrol.int
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unique, several characteristics can be categorized. In this context, it appears that Pearson's Law is 

as relevant as ever: “That which is measured improves. That which is measured and reported 

improves exponentially”. Participation in an institutionally-endorsed community of users of a 

complete open-source airport local air quality tool suite would allow airports to strengthen 

their efficiency, profitability and public image in a sustainable way. It could also help them 

to meet voluntary engagements (e.g. Airport Carbon Accreditation), legal obligations as well as 

public expectations and elaborate communication strategies to address sustainability issues, 

engage stakeholders and can even support the development of robust carbon and energy 

management plans.  

Clearly, as a highly expanding industry faced with the growing concerns of the public related to 

pollutant emissions and related health issues, the aviation sector and in particular airports, 

must be seen to be taking every possible action to mitigate any environmental impacts, to 

continue growing unchallenged. The aviation industry has successfully taken similar initiatives 

and knows how to work to improve its performance in relation to environmental efficiency. 
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ENVISA – AVIATION & ENVIRONMENTAL SOLUTIONS 

Established in Paris in 2004, Envisa has been working exclusively on 

developing solutions for the sustainable growth of aviation.  

Envisa is one of very few companies that focuses wholly on fully understanding the environmental 

impacts of aviation. It has been trusted by the major European aviation institutions, such as 

EUROCONTROL, EASA and the European Commission, to conduct strategic studies, develop tools 

and datasets, and generate performance indicators at both local and European levels. Envisa has 

also been actively involved in the development of international guidance and tools on the subject 

of aviation GHG and airport local air quality.  

As a Business Partner of ACI Europe, our goal is to help airports and all the aviation stakeholders 

find cost-effective solutions to managing their business in a sustainable way.  
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