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Summary

This book is concerned with aviation sustainable development. First three chapters comprise
“state of the art” in relevant topic of air transport and aero-engine exhaust gases. Next two are dedicated
to the most popular programmes for calculation aircraft pollutant emissions and their dispersion:
American EDMS — Emissions and Dispersion Modelling System and European ALAQS-AV — Airport
Local Air Quality System-ArcView. Only short introduction is presented in the book — full software
manuals, with other files interesting for environment subjects students of UW -
http://www.msos.uw.edu.pl/new_msos/index.html and WSEiZ - http://www.wseiz.pl/index.php , are
available at annexed CD.

EDMS calculations are flight cycle based, while ALAQS approach is aircraft movements based.
The second programme was used to assess air contamination by Warsaw F. Chopin Airport activity in
2004, which is described in Chapters 6 and 7. Planned exhaust gases dispersion computation is subject
of next Chapter. Other nuisances resulting from airport activity like noise and electromagnetic radiation
are shortly referred in suite, with current legislation, prognostics and conclusions to end up with. The
scope of this book does not encompass route flight induced pollution except for condensation trails —
because of the broad interest they excite and their contribution to the climate change.

The author’s aim was to make available, mainly for Polish students of this domain, concise
results of recent research in air traffic environmental issues, with authors’ kind agreement in every case
I asked them for such dissemination permission.

The knowledge presented here comes mainly from the Scientific Networks AERONET II and
AERONET III titled “Aircraft Emissions and Reduction Technologies”. Polish Institute of Aviation, in
2004 was accepted as a partner to this EU Coordinating Action — we would like to express our cordial
thanks to many West-North European scientists for encouragement.
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PREFACE

Flying is an atavistic human dream, stemming from observing birds. Other animal species began
flying much earlier: insects about 400 mln years ago and pterosaurs about 200 mln years ago. Those
three flying animal groups, together with bats mastering flying in darkness, count for 2/3 of all animal
species, which now inhabit the Earth.

Homo sapiens employ tools — balloons from XVIII century, later gliders, then airplanes and
helicopters. Globalisation of markets, tourism and personal relations are strong driving forces for future
growth of aviation. These are also factors which support a peaceful development between countries. In
2004 European Union airlines transported about 10° passengers. Aviation branch of EU economy
employs over 3 million workforce.

Aviation is the means of transport with highest growth rates on national as well as on
international level - until 2050 even moderate scenarios show a four to six-fold increase of air transport.
In Poland, the latest annual rate of air transport increase is 30 % (2™ place after China). The role and
importance of big European agglomerations depend on their air transport utilities. They stimulate
development of the agglomeration and region in multiple aspects and are important for its relation with
the rest of the world. The industry currently invests some 14% of its annual turnover in Research and
Technology Development, which is the key to innovation and improved performance. In the last 40
years, fuel consumption was diminished by 40 % and noise - by 20 dB.

In spite of technical progress, aviation emissions, both at ground level and at atmosphere during
flight time will grow in the future. Air transport uses 5+6 % of available liquid fuels, but generates
environmental impact twice as big and constitutes dominating source of nuisances in the regions of
several hundred intensively used European airports.

Commercial airliner is deposing hundreds of noxious exhaust per second right to high troposphere
during cruise. During hundreds of take-offs and landings, which took place each day at major airports
(about 500 at Warsaw F. Chopin, 1600 at Paris Ch. de Gaulle) spoiled air of jet streams contaminates
surroundings with NOx, CO, etc. Although noise is more easily discernible, it is air quality which is
most lethal around airport.

An example of application of European ALAQS Programme in 2005 was assessment of Warsaw
Airport environmental impact, executed by Polish Institute of Aviation in cooperation with “Polish
Airports” Enterprise, sponsored by EUROCONTROL - organisation responsible for the “seamless sky”
over Europe.

Continued and substantial government funding is necessary to deliver the technological
improvements which will be required in the future to cope up with incoming challenges.



