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The effects of aircraft engine emissions within the planetary boundary layer under the 
landing/take-off operations contribute sufficiently to deterioration of air pollution in the vicinity 
of the airport and nearby residential areas.

The aircraft emission inventory is usually calculated on the basis of certificated engine 
emission indices, which are provided by the engine manufacturers and reported in ICAO engine 
emission database. The emission indices rely on well-defined measurement procedure and 
conditions during aircraft engine certification. Under real circumstances, however, these 
conditions may vary and deviations from the certificated emission indices may occur due to 
impact such factors, as: the life expectancy (age) of an aircraft; the type of an engine installed on 
an aircraft; meteorological conditions.

Analysis of emission measurement data for aircraft engine concluded that method, which 
takes into account the influence of the real operational (fuel flow rate, operation period of 
engine/age and its maintenance) and ambient temperature on emission indices, allows to get 
more precisely the results of emission inventory of the aircraft, their contribution to total 
inventory and local air quality analysis in airports. 
Keywords: aircraft engine emission, emission index, air pollution, local air quality (LAQ), calculations, 
measurements.

Introduction
Aircraft emissions are of concern due to the intensive growth of air traffic over the years (a 

mean annual rate of 5 to 7%) and their potential impact on air quality in local, regional and 
global environments [1]. Demand for aviation services is expected to grow throughout the next 
century. Growth rates are expected to peak around 2030 in the base case. With a corresponding 
increase in global demand by a factor of 10 by 2050 and a fact or 22 by 2100 [2].

In 2012, aviation represented 13% of all EU transport CO2 emissions, and 3% of the total EU CO2 
emissions. It was also estimated that European aviation represented 22% of global aviation’s CO2 
emissions [3]. The obtained findings of Macintosh A. and Wallace L [4] suggest international aviation 
carbon dioxide (CO2) emissions will increase by more than 110 per cent between 2005 and 2025 (from 
416 Mt to between 876 – 1,013 Mt) and that it is highly unlikely that emissions could be stabilized at 
levels consistent with risk averse climate targets without restricting demand.

Similarity, aviation now comprises 14% of all EU transport NOx emissions, and 7% of the 
total EU emissions. In absolute terms, NOx emissions from aviation have doubled since 1990, 
and their relative share has quadrupled, as other econo,ic sectors have achieved significant 
reductions [3]. NOx emissions from subsonic aircraft would range from 3.5 Mt to 18.6 Mt t by 
the year 2100 with a base case estimate of 7.9 Mt. despite a reduction by half in EI. [2].
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