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1 INTRODUCTION

The main objective of this bachelor thesis is to translate texts dealing with the topic of
aviation and provide corresponding commentaries and glossaries. This is the key part of
the work called the practical part. The thesis also contains an initial shorter theoretical part

and these two together —the theoretical and the practical part — comprise the whole work.

In the theoretical part, the translation in general is briefly discussed first, followed by
commenting on the notion of equivalence, which is a bewildering concept that does not
have one clear definition. Afterwards, the translation methods and translation procedures

are explained and the theoretical part ends with the description of the translation process.

The main, practical part is composed of translations of two texts, both from the field
of aviation. The first text is in English and it is translated into Czech, while, for the second

text, it is the other way around.

The first text is longer, and it is an excerpt from an about 50-page long study on the
topic of air traffic control and issues concerning its modernisation process in the United
States. According to the author of the source text, the US air traffic control system is
obsolete and should introduce substantial changes of technologies or efficiency of their
use, taking the current systems overseas as an example. The second text is translated from
Czech into English and it is an article about the present situation of four-engine airliners on

the market.

Both texts are accompanied by a commentary and a glossary. The commentaries are
divided into two main parts — the macro approach and the micro approach. In the macro
approach, the general information about the text is given, whereas in the micro approach,
the lexical, the grammatical and (for the second text) also the textual level of the text are

analysed more in detail.

The thesis also contains endnotes, bibliography, abstract, resumé and appendices with

the source texts.



2 THEORETICAL PART

2.1 Translation in general

Translation is a process of transforming one written text into another, while the
meanings of both texts should stay as similar to each other as possible. The first text is to
be called the “source text”, the second one the “target text”. In other words, according to
Juliane House: “Translation can be defined as the result of a linguistic-textual operation in

which a text in one language is re-produced in another language.”[1]

In general, there is no consensus on the definition of translation. Whereas some
languages use one word for both translation and interpretation, in English we traditionally
differentiate the meaning of these two terms. And still, neither of their meanings is

precisely clear.

Roman Jakobson, one of the most important members of Prague Linguistic Circle and a

famous 20t century linguist, distinguishes three basic types of translation as follows:

e Intralingual translation or rewording is an interpretation of verbal signs by means
of other signs of the same language.

e Interlingual translation or translation proper is an interpretation of verbal signs by
means of some other language.

e Intersemiotic translation or transmutation is an interpretation of verbal signs by

means of signs of nonverbal sign system.[2]

As this classification of Jakobson’s is broadly accepted, the conclusion can be drawn
from the above that there are at least three meanings of the word translation. (This fact
itself can indicate what a difficult process a translation must be. Let’s imagine every word
had three and more meanings — which might often be the case. Therefore, there are an
incredible number of possibilities of translating a single sentence. It is necessary to know
the source language perfectly, so it is possible to orientate in the context and “guess” what
the author might have meant.) However, one meaning of the word translation fortunately
comes up to most people’s minds when pronounced. Jakobson calls it the translation

proper — the “real” translation — a translation from one language into another.



When contemplating translation, no matter if being a professional, a student, or just a
person interested in the subject, the culture as well as the extra-linguistic reality of both
source and target languages need to be taken into account. It is not advisable or even
possible to simply translate words by words, sentences by sentences, and even considering
the context of the whole text might not be enough. Only if the culture and customs of the
country where the target language (and the source language, too, of course) comes from
is well known to the translator, the expectation of a successful translation has a chance to
be fulfilled. The reason why it is so important can be illustrated by imagining the opposite
situation. Provided the translator is not familiar with the Czech tradition associated with
the consumption of the carp (Christmas Eve dinner), the translation might fall short of
delivering the message. Similarly, if the signification of the date 4t of July for the USA is
not explained in the translation, and the reader does not have the knowledge, the meaning
gets “lost”, as it cannot be comprehended separately from its cultural and historical

background.[3]

According to the Sapir-Whorf hypothesis, language and culture are connected so closely
that not only does the culture influence the language, but also the language shapes the
culture. The speaker of a certain language is thus seeing the world differently than the
speaker of another language.[4] This theory in its most extreme interpretation is generally
not recognised nowadays by the linguistic community because it would mean no
translation is virtually possible, and we know it is.[5] But if we interpret it less strictly, we
come to a conclusion that it would be imprudent to disregard the importance of the
language-culture interaction. There is even a whole discipline called psycholinguistics

which explores this subject more closely.

Further on in this chapter and in the whole thesis, the terms source language and target
language as well as source text and target text will emerge. Source language is the one we
translate from into the target language. For the purposes of economy, these terms will be
shortened as SL (source language), ST (source text), TL (target language), and TT (target

text).



2.2 Equivalence

In the course of history, there has been a discussion over the notion of equivalence. The
linguists could not agree on what equivalence should look like and what means should be
used to reach it. “When we say two things are equivalent we do not mean that they are
identical but that they have certain things in common, and function in similar ways.”[6] Of
course, the more literary the ST is, the harder it will be to find equivalent expressions and
the less of formal correspondence between the ST and the TT can be used, with translation

of poems being the most extreme challenge.

Many scholars, such as for example Slovak translation scientist A. Popovi¢, Scottish
linguist J. C. Catford or American linguist E. Nida, distinguish different types of equivalence.
The last of them, Eugene Nida, stresses the importance of the text character, the aim of
the author and the type of audience. He claims that the translation should take into account
the cultural context of the TL and it should be focused on attaining the same reaction from

the TT reader as from the ST reader.[7]

Today, the most accepted approach is focusing on the functional aspect of translation
or the functional equivalence. It means that it does not matter if the same or different
linguistic means are used for a translation, but it does matter if they fulfil the same purpose

or function.[8]

2.3 Translation methods

“The central problem of translating has always been whether to translate literally or
freely.”[9] Peter Newmark sets out eight translation methods. He separates them into two
groups — first four are of SL emphasis, second four of TL emphasis. In other words, first four

can be considered more literal translations, second four more free translations.

e Word-for-word translation
e Literal translation
e Faithful translation

e Semantic translation



e Adaptation
e Free translation
o Idiomatic translation

e Communicative translation

According to Newmark, only semantic and communicative translation can suffice to
create a successful translation result. Whereas the central point of attention for the
semantic translation is the ST author and his ideas, the communicative translation focuses
on the readers of the TT. The first one is more likely to over-translate, the second one to
under-translate, as it prefers the text to be understandable to the audience over following

the exact thoughts of the original author.[10]

2.4 Translation procedures

Translation procedures are in comparison to translation methods used for translating
smaller units of texts such as words.[11] Reasonably, we use more than just one translation
procedure while translating one text. Jean-Paul Vinay and Jean Darbelnet wrote a book
Comparative Stylistics of French and English (original Stylistique comparée du frangais et de
I'anglais), where they introduced seven basic translation procedures. They are cited as

follows:

e Borrowing — The word from the SL is left as it is, because there is not a satisfactory
term found in the TL, and even if there were an appropriate counterpart (word), the
original word conveys the message better. Some of the expressions from foreign
languages become with time such a natural constituent of the target language that
they are no longer considered a borrowing (for example the expression déja vu in
English or other languages).

e Calque — A unit of the ST, for example a compound, is translated in a way that the
first component of the compound from the SL is substituted with the correspondent
word of the TL, second component from TL with its adequate substituent of the TL,

etc.
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e Literal translation — Word-for-word translation. Each word in a sentence is replaced
with its TL counterpart. This procedure is more common when translating from and
into languages of the same family.

e Transposition — A word of one part of speech is substituted with a word of another
part of speech. For instance, we use a noun in the SL for a verb from the TL.

e Modulation — It is a change in the point of view. It is used when both literal
translation and transposition sound unnatural in the TL, although being
grammatically correct. Typical example is a change of a positive sentence in the SL
into a negative one in the TL.

e Equivalence — Expressing the same idea by different stylistic and structural means,
usual for the TL. Commonly, equivalence is used when translating proverbs,
onomatopoeia of animal sounds, etc.

e Adaptation — It is used when a situation from the ST, while using any of the
procedures above to translate it, would cause a misunderstanding or a shift of
meaning. It is necessary to create a new situation in the translated text, which is
more suitable with the TL culture and conveys the same message (it is a special kind

of equivalence) compatible with the whole text.[12]

2.5 Translation process

Of course, it is also necessary to take into account what kind of text is going to be
translated. There certainly needs to be a different approach to a clear, scientific text with
many technical terms than to a literary text. One thing the translator should consider at the
beginning of his/her translation journey is what purpose or function the original text serves.
We distinguish several functional styles: the belles-lettres style, the newspaper style, the
scientific style, and the administrative style. For each one of them, different linguistic
means are generally used. For some, it is more reasonable to proceed rather freely to
create a “new piece of art” and for some, it is advisable to follow the individual words and

sentences more strictly, for example, when working with official documents.

The approach can also be a matter of personal opinion or decision. Some authors prefer

to translate rather faithfully and therefore the final product can be very quickly after
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examination recognized as a translation, not an original piece. It needs to be added that in
this case it is the translators’ purpose to create a text that gives their readers the feeling
and knowledge that they are reading a text coming from a different culture or country.[13]

On the other hand, there are those translators who favour a rather free approach.

However, the translator can only afford to choose the approach while translating a
piece of the belles-letters style and possibly of the journalistic style. It is not conceivable to

decide not to follow strictly a text of a business contract, for example.

Individual translation procedures — the techniques of translation of the individual parts
of the text —are parts of the overall method of a translator. The solution for single elements

always needs to comply with the method in use.[14]

Nowadays, the approach to translation is generally focused on the whole process of
translating in comparison to giving most of the attention to the translation product itself in
the past. The translator should make strategic decisions at the beginning of the translation
process. The so-called macro approach takes into account the cultural and historical
context of the ST, possible literary hints, the relation of the translator to the theme of the
text and to the audience, and so on. Only when this step is done, the translator can move
on to the micro approach — considering the text into more detail. Micro approach is
concerned with the grammatical structures, the lexicon — the individual parts of the text.
The translator starts with the general and proceeds to the details and the final product is a

part of this whole process.[15]
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3 PRACTICAL PART

3.1 Translation of the first text

Uvod do Fizeni letového provozu

Rizeni letového provozu (ATC) je podstatnou soucasti bezpeéného, dobte fungujiciho
a ucinného leteckého systému. Jeho hlavnim cilem je udrZovat letadla od sebe v dostate¢né
vzdalenosti tak, aby se zabranilo kolizim, ale slouzi rovnéz korganizaci dopravy
ve vzdusném prostoru. Soucasné fizeni letového provozu ma pocatky v roce 1929, spojené
s neziskovou organizaci vlastnénou nékolika aeroliniemi. Spole¢nost Aeronautical
Radio, Inc. (ARINC) podnitila vyvoj leteckych radii pro komunikaci, na zemi umisténych
vSesmérovych radiomajakd pro navigaci a pristrojové pristavaci systémy (ILS) pro pfistavani
na letiStich. Spolecnost ARINC také v letech 1935-36 zaloZila prvni dvé strediska ATC, ktera
slouzila trase spojujici Newark, Cleveland a Chicago. V roce 1936 byl provoz této sluzby
spole¢nosti ARINC prevzat urfadem Bureau of Air Commerce Ministerstva obchodu
Spojenych statl americkych a problémy stihanym aeroliniim bylo tak uleveno od tohoto

bfemene.

Jako prvni navigace pro vzdusny prostor byly pouzivany velké ohné, které byly pozdé;i
nahrazeny leteckymi svételnymi majaky na kopcich. To umoznilo pilotim drZet se pfedem
uréenych tras nad krajinou, kdy pravidelné komunikovali s fidicimi z ARINC a letovymi
dispecery. Svételné majaky byly nasledné nahrazeny radiomajaky (VOR). Kokpity byly
vybaveny pfistroji, které umoznovaly pilotlim létat primou cestou mezi radiomajaky,
pficemz vyuzivaly trasy stanovené systémem fizeniletového provozu. Kazdému letadlu byla
Fidicimi prifazovana urcita trasa. Ridici véZe byly zezacatku ve spravé letist, ale od roku 1941
prevzala tuto funkci federdlni vlada a zafadila ji do systému fizeni letového provozu.
Pfistrojové pfristavaci systémy pouzivaly jak v letadlech, tak na letistich, takové vybaveni,

které umozniovalo bezpeéné pristavani za Spatnych viditelnostnich podminek.

V roce 1938 byla z Bureau of Air Commerce Kongresem vytvorena nezavisla organizace
Civil Aeronautics Authority. Pod tuto organizaci spadalo nejen fizeni letového provozu, ale

i dotace a regulace pro pocinajici letecky primysl a udélovani licenci pilotim. V roce 1940
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probéhly dalsi reorganizace, které tuto organizaci rozdélily na dvé — Civil Aeronautics Board
(CAB), kterd byla zodpovédna za ekonomické regulace a dotace, a na Civil Aviation
Administration (CAA), ktera méla na starost fizeni letového provozu a bezpecnostni
smérnice. Naklady vynaloZené na Ftizeni letového provozu byly i nadale hrazeny z pfidél

z federdlnich dani.

Diky armadnimu usili béhem Druhé svétové valky byl vyvinut radar, ktery slouzil
ozbrojenym silam. Jelikoz se letectvi po Druhé svétové valce velice rozsifilo, doslo
v 50. letech k fadé vzdusnych kolizi, které pfimély arad CAA zavést monitorovani pomoci
radaru na federalni drovni. To umoznilo fidicim v zafizenich ATC sledovat na obrazovkach
znacky reprezentujici letadla, namisto spoléhani se na radiova hlaseni pilotd a nasledné
odhadovani pozice kazdého jednotlivého letadla ve vzdusném sektoru. Vzdusny prostor byl
rozdélen na Useky podle nadmotrské vysky a vzdalenosti od letist a pouze ta letadla, ktera
pouzivala ptistroje respektujici predpisy letového planu uradu CAA, méla povolena vstoupit
do takto ,fizeného vzdusného prostoru” kolem vyznamnych letist a ve vyssich
nadmorskych vyskach. Na pocatku 60. let uz musela byt vSechna letadla pohybujici se
v Ffizeném vzdusném prostoru vybavena transpondéry — zafizenimi, ktera po vyzvani zaslou
signal umoziujici identifikovat letadlo pod jedinecnym kédem a uréit jeho nadmorskou
vysku. Vyzvani probiha pomoci ,,sekunddarniho” radaru, ktery zasila informaci na obrazovku
fidiciho. Ta se zobrazi jako znak ptidruzeny znacce pro letadlo jako takové z primarniho

radaru.

Vroce 1958 se z ufadu CAA stala Federalni leteckd sprava (FAA), ktera zlstala
samostatnym orgdnem do doby, nez vzniklo Ministerstvo dopravy USA (DOT) v roce 1967,

(kdy se FAA stala agenturou spadajici pod DOT).

V pribéhu 60. let instalovala agentura FAA v kazdém z20 domdcich, na trati
umisténych stredisek ATC, ktera monitoruji a fidi dopravu ve velkych nadmorskych vyskach,
salové pocitace ke zpracovani a zobrazovani informaci. Agentura také instalovala lokalni
pocitace vtémér 200 tzv. terminal radar approach control facilities (TRACONs) — stfediscich,
kterd ridila prilety a odlety na vefejnych letistich. Ridici véZe na letistich se zabyvaly

vlastnim vzlétanim a pfistavanim.
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V roce 1970 ustanovil Kongres nékolik spotrfebnich dani z letectvi a vytvofil svéfenecky
fond Airport and Airways Trust Fund, jenZz mél spravovat pfijmy, které mély byt pouzity
pouze na leteckou infrastrukturu (pozdéji také na ¢innosti FAA). Mezi tfi hlavni funkce FAA
dnes patfi provoz systému ATC, tvorba grantl na rozvoj letist a regulace vsech
bezpecnostnich aspektl (aerolinie, soukromd letadla, letisté, vyrobci letadel, letecti
mechanici, komeréni vesmirné nosné rakety atd.). Ro¢ni rozpocet Ufadu pochazi jak
z vynosU ze spotiebni dané z letectvi (ze svéreneckého fondu), tak z obecnych federalnich
pfijm0. V poslednich letech tvofila ¢astka ¢erpand z fondu 20 az 30 procent celkového
rozpoctu FAA. Kongres kazdorocné uzplsobuje rozpocet FAA a pravidelné znovu schvaluje
jeho program a spotfebni dané (vétSinou jednou za tfi az pét). V roce 1978 byl vyddn Airline
Deregulation Act, zakon, ktery zrusil hlavni funkci CAB, a v roce 1984 byla tato organizace
zruSena uplné. Deregulace predznamendvaly novou éru cenového konkurenéniho boje,
ktery vedl klevnéjSim letenkam a rychlejSimu rlstu letecké dopravy, stejné tak jako

presunu aerolinii k systému zaloZzeném prevaziné na hub and spoke modelu.

Stara a nova paradigmata

Soucasné paradigma ATC

Rizeni letového provozu ma tfi zkladni funkce, kterymi jsou: dohled (potvrzeni toho,
kde se letadla nachdzeji), komunikace (preddvani dat a instrukci mezi piloty a fidicimi)
a navigace (asistence pilotlim pfi smérovani letadel po bezpecnych trasach). Od 60. let byly

tyto Cinnosti provadény nasledovné:

e Dohled: Primarni radar sledoval pohyb vsech letadel vdaném uUseku vzdusného
prostoru a sekunddarni radar poskytoval detailnéjsi informace o kazdém z letadel.
Signaly z obou typu radaru byly prijaty zemépisné nejblizSim radarem a preposlany
k blizkému stfedisku TRACON nebo stfedisku na trati, zpracovany salovymi pocitaci
a zobrazeny na obrazovkach fidicich.

e Komunikace: VSechna komunikace mezi piloty a fidicimi byla provadéna pomoci
hlasového radia. Piloti museli ménit frekvence podle toho, jak se na své cesté

pohybovali od jednoho oblastniho fidiciho k jinému.
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e Navigace: V kontrolovaném vzdusném prostoru létala letadla podle pravidel pro let
podle pristroju (IFR). Piloti predkladali agenture FAA letové plany, aby byly pred letem
odsouhlaseny fidicimi. Za normdlnich okolnosti byla naplanovana trasa letadla
z letisté odletu klikaté& od jednoho VORu k dal$imu do leti$té pfiletu. Ridici si pfedavali
letadla podle toho, jak prolétala jejich sektory. Tryskova dopravni letadla byla stéle
Castéji vybavovana inercidlnimi (gyroskopickymi) naviganimi systémy. Ty
kontrolovaly pozici svého letadla, kterd byla hlasena pilotim a letovym dispeceram.
Pozdéji byly do tryskovych letadel instalovany palubni pocitace nazyvané systémy
fizeni letu (FMS). Ackoli tento systém dokazal propocitat pfimou trasu a nasledné ji

pouzit [épe neZ trasu ,klikatou”, fidici malokdy takovou , pfimou cestu” schvalovali.

Stoji za zminku, Ze mensi letadla pohybujici se v méné preplnéném vzdusném prostoru
a v nizSich nadmoftskych vyskdch mohou létat a létaji podle pravidel letu za viditelnosti
(VFR), coz znamena, Ze za udrzeni vzdalenosti letadel od sebe nejsou odpovédni kontrolofi,

nybrzZ piloti sami.

Systém ATC dnes funguje velmi podobné jako fungoval v 60. letech, tfebaze v mnohem
SirsSim méritku. FAA vydal zprdvu, Ze v roce 2012 jeho 514 fidicich vézi odbavilo 50,6 milionu
vzletl a pfristani — 21,9 miliond obchodnimi letadly, 26,1 miliont letadly vSeobecného
(business a osobniho) letectvi a 2,6 miliond vojenskymi letadly. Dulezitym pokrokem bylo
zavedeni povinného vystrazného protisrazkového systému (TCAS) v 80. letech. Kromé toho
bylo v90. letech predstaveno nékolik softwarovych nastroju. Napfiklad Traffic
Management Advisor se pouziva k organizaci presunu letadel z bézného vzdusného
prostoru do koncového vzdusného prostoru (nad letistém) a User Request Evaluation Tool
pomaha fidicim zpozorovat potencidlni problém, kdyz chtéji pilotiim dat povoleni k pfimé

trase namisto klickovani mezi VORYy.

Ridici zvldda pracovat jen s omezenym mnozstvim letadel najednou a jak letecka
doprava postupné rostla, musel byt vzdusny prostor prerozdélovan do vice a vice sektor(.
Pocitace, displeje a softwary jsou nyni vykonnéjsi, ale stale provadéji stejné zakladni ukony
jako jejich predchidci v 60. letech. Ackoli zde byly snahy o restrukturalizaci systému
za Ucelem zlepsSeni produktivity, zejména plan National Airspace System (NAS) v 80. letech,
produktivita ATC se nezvysSila a naklady stdle rostou, stejné jako pocet fidicich letového
provozu.
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Vize zmény paradigmatu

Nové technologie oteviraji moznosti pro dramatické zlepSeni starého paradigmatu
ATC. Namisto prevaziné , proceduralniho” systému, ve kterém vyZaduje kazdy pohyb letadla
specifické povoleni Fidicitho, by mohl moderni systém leteckého provozu umoznit
provozovani letd mnohem vice po uzivatelsky preferovanych trasach, optimalizovanych pro
potfeby uZivatele, jako jsou napfiklad minimalizace spotfeby paliva ¢i co nejkratsi ¢as letu.
Siroce dostupny signal GPS by mohl byt pouZit ke sledovani lokace letadel s vétsi presnosti
neZ radar, at uz by se letadla nachazela na trati ve velkych nadmorskych vyskach di
v blizkosti letist pfi ptiletu a odletu. Siroké separaéni zény, oddélujici letadla za letu, by tedy
mohly byt zmenSeny, ¢imZz by se zvySila bezpecnostni kapacita urcitych segment(
vzdusného prostoru. Komunikace mezi piloty a fidicimi se vétSinou tykd rutinnich
zalezitosti, které by mohly byt vyfeSeny pomoci textové zpravy, ¢imZ by se zabranilo
pretizeni frekvenci a chybam vyvolanych Spatnym porozuménim. Zaroven by to poskytlo
fidicim dostatek Casu separovat a fidit vzduSnou dopravu. Vétsina letd by mohla byt
»prima“, sestavena podle uzZivatelem preferované nadmorské vysky a smérovani trati, a ne
omezend na predem urcené trasy. Mnoho aspektd rutinni separace by také mohlo byt
zautomatizovano, coz by z fidiciho udélalo ,,manazera“ dopravy. Tento pfesun paradigmatu
z fizeni letového provozu na usporadani letového provozu by pomohl zajistit, Ze by nebylo
tfeba umistovat zarfizeni letecké dopravy pfimo pod cast oblohy, se kterou toto zafizeni
pracuje. Srozsahlym pouzivanim informaci vredlném case, kcemuz napomahaji
vysokorychlostni datové sité, by mohla byt leteckda doprava kdekoliv spravovana

odkudkoliv.

Toto nové paradigma ma svij plivod v 80. letech a bylo zkoumano v pribéhu 90. let
a na pocatku 21. stoleti védci z NASA, ve think tancich spojenych s FAA, jako napfiklad
MITRE Corporation a Lincoln Laboratories, a také v oddélenich letectvi a kosmonautiky
raznych univerzit. Podobné studie byly provadény v Evropé i jinde ve svété v rdmci globalni
letecké komunity. Americti védci si uvédomili, Ze tato zména paradigmatu by mohla
dramaticky zvysit vykonnost narodniho leteckého systému. Ve vysledku by vedla k vétsi
produktivité systému ATC tim, Ze by se zefektivnilo usporddani letového provozu

a vyzadovalo by méné pracovni sily. Eliminaci potfeby mit stfediska ATC pfimo pod
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vzdusnym prostorem, ktery spravuji, by nové paradigma vedlo k jejich rozsdhlému

sluovani, coz by vedlo k Uspordm z vyroby ve velkém, které by dale zvySovaly produktivitu.

Ti, ktefi se zabyvali novym paradigmatem vyjmenovali vyhody, které by z této zmény

vyplyvaly. Ty zahrnuji:

o Uspory naklad a €asu uZivateld vzdudného prostoru: Snizenou spotfebou paliv (diky
pfiméjSim trasam, optimdlnim nadmorskym vySkdm, mensSim zpozidénim
z vyCkavacich okruh( a dalSim Usporam) by se sniZil nejvétsi jednotlivy provozni
naklad dnesnich letadel. NarUst produktivity diky ¢astecné automatizaci a budouci
slu¢ovani ATC center by navic snizily naklady systému ATC, ktery je z velké casti
hrazen svymi uzivateli (bud' uzivatelskymi danémi nebo pfimymi poplatky a tarify).

e Snizené dopravni zahlceni, mensi omezovani rastu: Stavajici model vyZzaduje mnoho
pracovni sily. Jeji mnoZstvi se vSak nemUze nadale zvySovat pfimo iumérné s vétsim
objemem letecké dopravy, ktery bude pravdépodobné doprovazet neustavajici
ekonomicky rast. Bez zasadniho zvySeni kapacity bude vysledkem soucasné situace
patrné vétsi dopravni zahlceni a bud’ vyssi ceny letenek ¢i néjaka forma pridélového
systému. Pfimé trasy do budoucna uvolni dopravni zahlceni na stavajicich linkach.
Nové paradigma by také mohlo zvysit maximdlni kapacitu soucasnych
vzletovych/pfistavacich drah, avsak kvali neustavajicimu rlstu leteckého primyslu
budou i dalsi drahy zapotrebi.

o Vétsi bezpecnost: V pribéhu celé historie letectvi prinesla kazda nova technologie
(jako naptiklad radio, VOR, ILS, radar, TCAS) vétsi bezpecnost. Novy systém, ktery
pouzivd mnohem presnéjsi a rychlejsi informace o tom, kde se letadla nachazejia kam
mifi, a ktery zavisi méné na lidské vizualizaci az deseti pohybujicich se letadel ve 3D
systém, ktery ma nahradit. Samostatné bezpecnostni regulace by pomohly zajistit, Ze
se tak stane.

e Ekologické vyhody: Neefektivnost nynéjsi praxe ATC, ktera je zplsobena nadmérnou
spotrebou paliv a tedy zvysenymi emisemi CO2 a dalSich polutant(, byla Mezivladnim
panelem pro zmény klimatu odhadnuta na 12 procent a tento odhad je v letecké
komunité Siroce prijimany. Nové paradigma ma potencidl vétSinu dané neefektivnosti

eliminovat.
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e ZvySeny export technologii: Pokud Spojené staty vyvinou a implementuji technologie
a postupy nového paradigmatu, budou mit nase spolecnosti z oblasti leteckého
prmyslu a spolecnosti zabyvajici se leteckou elektrotechnikou lepsi pozici
v konkurenénim boji se svymi zaocednskymi protéjsky, co se tyCe modernizovani
fizeniletového provozu v celém zbytku svéta. To povede ke globalnimu pfijeti nového

paradigmatu a uvédomeéni si jeho vyhod.

Snahy 0 zménu

NextGen ve Spojenych statech

Vreakci na zpravu Aerospace Commission z roku 2002 diskutovalo Ministerstvo
dopravy (DOT) pod vedenim tajemnika Normana Mineta s vedoucimi pracovniky dalSich
federalnich urad( zainteresovanych v NAS (patfilo mezi né Ministerstvo obrany,
Ministerstvo vnitini bezpecnosti, Uurfad Narodni meteorologickd sluzba Ministerstva
obchodu a NASA) o novém paradigmatu. Spolecné navrhli zaloZeni interinstitucionalniho
projektového uradu, ktery mél podrobnéji rozvinout dany koncept a vytvofit plan jeho
realizace, a v roce 2003 Kongres schvalil zaloZzeni ufadu Joint Planning & Development
Office (JPDO). JPDO, pod vedenim DOT jako de facto hlavniho organu, vyvinulo koncept
operaci, strukturu podnikani a sjednoceny pracovni plan systému, ktery byl plvodné znam
pod nazvem Next Generation Air Transportation System. Neprakticky akronym NGATS byl
brzy nahrazen poutavéjsim terminem NextGen. ProtoZe usporadani letového provozu bylo
hlavni soucasti systému, kratkodobé planovani a implementace se staly prevainé

ukolem FAA.

Jednotné evropské nebe

Pfiblizné v té dobé pocinaly podobné snahy v Evropské komisi, a to jako reakce
na novou vizi zaloZzenou na technologiich a na vzrUstajici stiznosti aerolinek. Stiznosti se
predevsim tykaly mnohem vyssich nakladd ATC v Evropé a neefektivnich tras, které vedly
k nadmérné spotiebé paliv a naplnéni cilG snizeni sklenikovych plyna bylo tak hire
dosazitelné. Za hlavni zdroj neefektivnosti tras a vyssich nakladli byl oznaden roztfistény

evropsky systém ATC. Evropsky systém ATC mél, s priblizné podobnym objemem leteckého
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provozu jako Spojené staty, 31 raznych poskytovatell letovych navigacnich sluzeb (ANSP)

a 68 fidicich stfedisek na trati (oproti 20 ve Spojenych statech).

Vyslednému projektu se zacalo fikat Jednotné evropské nebe (SES). Poté, co probéhly dalsi
studie, vytvofila Evropskd komise vroce 2004 vyzkumny program ATM jednotného
evropského nebe — SESAR — orgdn sdruZujici vefejny a soukromy sektor, ktery ma za ukol

planovani implementace novych technologii a zmény v pracovnich postupech.

Mnoho dalSich ANSP, jako napfiklad australskych, novozélandskych nebo kanadskych,
také ocenilo potencial nového paradigmatu a zacalo se snaZit o vyvoj novych technologii
a procesu. Mezinarodni organizace pro civilni letectvi (ICAO) pak v roce 2012 pfizvala ANSP
z vétSiny svych 191 ¢lenskych statd, aby doslo ke shodé na postupné , blokové modernizaci”
letového provozu, kterda méla zajistit koordinaci zlepSovani ve stale globalnéjsim leteckém

pramyslu.

Neuspokojivé vysledky

Nanestésti, a navzdory znacné propagaci NextGen, programu SESAR a malych pilotnich
projektd, ucinil byrokraticky aparat FAA (ktery ma dlouhou a dobfe zdokumentovanou
historii problému s vyfizovanim technickych zakazek ve stanoveném case a rozpoctu)
mnohem mensi pokroky, nez vétSina letecké komunity ocekdvala. NextGen pozaduje
po provozovatelich letadel, aby sva letadla vybavovali soubéiné s upgrady FAA, a letecké
spolec¢nosti a provozovatelé bizjetll jsou pochopitelné skepticti, Zze se jim velké investice
do modernizace letadel véasné vrati. To je ¢astecné zplsobené tim, Ze FAA musi program
modernizace odhadnuty na 20 miliard americkych dolar( financovat z ro¢nich pfridéll
Kongresu, pricemz takto vyznamny kapitalovy program je jesté obtiznéjsi nez za normalnich
okolnosti, jelikoz federalni rozpocet je pod zvysujicim se tlakem. Mluvi se také o tom,
Ze v FAA pracuji manazeri a zaméstnanci, ktefi jsou skepticti ohledné nahrazovani radar(
technologiemi GPS a vytvareni systému, ktery by z fidicich provozu udélal manazery

provozu.

Modernizacni programy agentury FAA opakované nezvladly zvySovat produktivitu ATC.
To muze byt vnimano jako dalsi signal rezistence v(ci zasadni zméné, a vést tak k situaci,
kdy je starsi technologie pouze nahrazena novou (a drazsi) technologii, ktera provadi stejné

Ukony a zUstava u stejnych letovych postupl jako dfiv. Navic, jelikoZ je FAA financovana
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Kongresem, ma tato agentura tendenci povazovat Kongres za svého zdkaznika. Situace
by byla dost odlisnd, pokud by subjekty leteckého primyslu platily za sluzby FAA pfimo

a vyzadovaly takové modernizace, které by byly z ekonomického pohledu vyhodné.

Evropa se potyka s podobnymi problémy, pficemz néktefi jeji ANSP jsou vice otevieni
ke zméné nez jini. NejvétSim problémem je to, Ze vlddy mnoha z 31 zemi, které se Ucastni
projektu SES, se silné brani unifikaci vzdusného prostoru napfi¢ narodnimi hranicemi. Toto
plati i vomezeném rozsahu, tedy co se tyle poZadovaného planu vytvoreni deviti
Lfunkénich blokd”, ve kterych by narodni poskytovatelé systémi ATC spolecné zefektivnili
organizaci vzdusnych tras a sloucili sva zatizeni. Vysledkem toho je, Ze evropsky pokrok
v implementaci nového paradigmatu je taktéz pomaly, vyjimku ¢ini pouze nékolik pilotnich

projektd, které zahrnuji demonstrace novych technologii a postupu.

Organizacni zmény v zahranici

Nejvyspélejsi zemé svéta (kromé Spojenych statl) za poslednich 25 let ustanovily
vcelku radikalni organizaéni reformy svych ANSP. Ty nesouviseji s projekty NextGen a SESAR
a byly zvelké ¢asti zavedeny jesté pred nimi. Do roku 1987 bylo témér vSechno ATC
spravovano ministerstvy nebo Urady pro letectvi, které byly, stejné jako v pfipadé nasi FAA,
zaroven bezpecnostnimi regulatory i poskytovateli ATC. Od té doby jiz vice nez 50 stat(
(pocinaje s Airways New Zeland vroce 1987) transformovalo své poskytovatele ATC
na jednoucelové korporace spravované nebo regulované svymi vladami. Obecnym
vzorcem, a¢ jemné se liSicim stat od statu, bylo a je oddélovani ATC od bezpecnostnich
regulaci a davani poskytovateldm korporatni formu (ve vétsiné pripadd jsou to korporace
vladni) s autoritou vybirat poplatky za své sluzby od uzivatell ptimo. Toky pfijmu hrazenych
pfimo témto ANSP jim umoznuji vydavat prijmové dluhopisy, ¢imz financuji velmi nakladné

projekty na zlepseni. Vétsi ANSP zpravidla ziskaly rating dluhopisl s investi¢nim stupném.

Jakozto finan¢né autonomni nejsou tito ANSP postihovani vlddnimi rozpoctovymi skrty
ani prehnané kontrolovani legislativou. Rozhodnuti o uzavieni ¢i slouceni rGznych zafizeni
(v rdmci jednoho statu) jsou rozhodnuti striktné obchodni, ne politickd. Navic to,
Ze zakaznik plati pfimo poskytovateli, ma za ucel presunout pozornost ANSP
od uspokojovani potieb byvalého faktického zakaznika (zakonodarny orgdn statu)

k uspokojovani potieb redlného zakaznika (subjekty leteckého primyslu).
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Ackoliv ve Spojenych statech probihaly a probihaji pferusované diskuze o podobnych
reformdch a vdobdch Reagana a Clintona zde byly i vazné navrhy takovych reforem,
diskuze nemaji zadné realné vysledky, a FAA je dnes vyjimkou mezi vyznamnymi svétovymi

ANSP.

Inovace v praxi

Nyni si predstavime sedm pripadovych studii sou¢asnych snah o zavedeni inovaci
do poskytovani sluzeb fizeni letového provozu. VSechna tato usili musela prekonavat
zakofenénou zaujatost ve prospéch statu quo, kterd je nedilnou soucdsti uvah o ATC
kvlli tomu, Ze ATC bylo historicky vidy pod vedenim bezpecnostnich organizaci. Vysledky
vyzkumU se ovsem shoduji v tom, Ze reformovani, korporatizovani a na zakazniky zaméreni

ANSP jsou mnohem UspésnéjSi vrealizaci zdsadnich pokrokovych zmén nez

nereformované, politizované agentury jako je FAA.

Pripadova studie 1:
Digitalni komunikace mezi piloty a ridicimi

Prvni Uspésny koncept digitdlni komunikace mezi fidicim stfediskem a piloty ma
spole¢né s vyzkumy provadénymi agenturou FAA kofeny v 70. letech, byl vSak vyvinut
a implementovan zvlastnim vyborem spadajicim pod ICAO s ndzvem Special Committee on
Future Air Navigation Systems (FANS), ktery vznikl v roce 1983. Tento vybor, sdruzujici
letecké spolecnosti a vyrobce avioniky i letadel, vytvoril koncept CNS/ATM (komunikace,
navigace a sledovani) pro usporddani letového provozu, jenz predznamenaval vyse
diskutovany nastup zmény paradigmatu. Pivodné se koncept zaméroval na zlepseni
usporadani letového provozu ve vzdusném prostoru, ktery byl jak mimo dosah radaru, tak
i béZzné VHF radiové komunikace (jako naptiklad prostor nad ocedny nebo nad rozlehlymi,
malo obydlenymi oblastmi). ATC bylo vtéchto c¢astech vzdusného prostoru vidy
»proceduralni; jelikoz ani fidici, ani piloti nevédéli, kde se letadlo presné nachazi, praxe
byla takova, Ze se kolem kazdého letadla vytvofila obrovska bezpecnostni zona -

100 ndamofnich mil (nm) pficné a 120 nm podélné, coz dohromady c¢inilo 12.000 mil
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Ctverecnych. Piloti opakované hlasili svou pfibliznou polohu pomoci pomalého,

vysokofrekvenéniho radio vysilate umoznujiciho komunikaci na velkou vzdalenost.

Cilem CNS/ATM systému bylo vyuZiti GPS pro navigaci a sledovani, stejné jako vyuziti
digitalni satelitni komunikace v kombinaci s potencidlem jiz existujicich inercidlnich
navigaénich systému a FMS poéitacd v letadlech pro mezikontinentélni lety. Reseni Boeingu
bylo pojmenovano FANS 1 a bylo poprvé certifikovano a pouzito v Boeingu 747 aerolinii
Qantas v roce 1995. Ndasledujici rok se zacalo FANS 1 pouzivat pro trasy v tichomorském
vzdusném prostoru. Airbus brzy nasledoval Boeing se svym velice podobnym projektem
FANS A a cely systém se tak stal zndmym pod pojmem FANS 1/A. Kromé toho, Ze systém
FANS pouzival GPS pro navigaci a druZice spole¢nosti Inmarsat pro digitalni komunikaci
mezi piloty a dispecery (druh datového spoje), také poskytoval automaticky zavisly pfehled

(ADS), ktery pouzival datovou komunikaci k odesilani informace o pozici fidicim.

Ackoliv bylo FANS 1/A diky zjevnym vyhodam pro oceansky vzdusny prostor agenturou
FAA pfijato, trvalo dalSich mnoho let nez se software pro oceansky vzdusny prostor, ktery
agentura pouzivala, stal s FANS 1/A kompatibilnim v tom smyslu, Ze dokazal poskytnout
podobnou informaci o pozici jako radar pfimo na displeji tidiciho. Jesté navic trvalo
agenture FAA velmi dlouho si uvédomit, Ze by podobnou metodu komunikace datovym
spojem mezi fidicim a pilotem (CPDLC), kterd se jiz pouzivala pro vzdusny prostor nad
Pacifikem a severnim Atlantikem, mohla pouzit i pro vnitrostatni dopravu. V fijnu 2002
v budové Miami Center agentura konecné spustila ve spolupraci s American Airlines pilotni
program. Stejné jako FANS 1/A pro oceansky vzdusny prostor, i tento CPDLC program
vyZadoval aktualizace softwaru FMS pocitacl letadel a vyufZil jiZz existujiciho textového
komunikacniho systému ACARS (letovy komunikacni adresny a oznamovaci systém), ktery

byl provozovdan spole¢nosti ARINC a dfive byl pouZivan pouze pro datovou komunikaci mezi

piloty a letovymi dispecery.

American Airlines nejdrive vybavily 10 ze svych 757 a planovaly vybavit dalsi ¢tyfi 767
na zkousku. Pldnem agentury FAA bylo podrobit systém zkusSebni IhGté trvajici jeden rok
a nasledné do roku 2005 rozsifit CPDLC do zbytku z 20 stfedisek ve vnitrozemi. V dubnu
roku 2003 vSak agentura ohl3sila, Ze systém nebude dale rozsifen jeSté po dobu mnoha let,
protoze ceny zprav spole¢nosti ARINC jsou vysoké, agentura se potyka s rozpoctovymi
problémy, a také protoze vyhody ze systému plynouci jsou spiSe vyhodami pro uZivatele
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vzdusného prostoru nez pro agenturu samotnou. (To se stalo navzdory tomu, Ze studie
pro FAA ukdzala, jakym zptisobem by se dalo CPDLC rozsifit do vSech 20 stfedisek za cenu
nizsi.) Vtu dobu jiz American Airlines vybavily 20 ze svych Boeingl 757 a spolecnosti
Continental, Delta a FedEx se planovaly k programu Miami ptipojit pozdéji v roce 2003.
JenZe pilotni program byl jesté téhoZz roku ukoncen, a to k velkému zdésSeni leteckych
spolec¢nosti, které CPDLC vnimaly jako ,zasadni architektonicky predpoklad pro témér

jakykoli v budoucnu zamysleny systém usporadani letového provozu”.

Spole¢nost American Airlines nasledné sva systémem CPDLC vybavena letadla, Boeingy
757, presunula do Evropy, kde organizace Eurocontrol (multilateralni organizace, kterd ma
zodpovédnost za ATC v Evropé) zverejnila ¢asovy plan pro postupné zavadéni datového
spoje, vybavovani klicovych stredisek a pozadavk(, aby byla vSechna nova letadla
systémem vybavovana od roku 2009 a vSechna jiZz pouZivana letadla vybavena do roku
2014. Tento program stdle pokracuje, ¢asova lh(ta byla posunuta jen mirné, do inora 2015.
K zacatku roku 2013 vybavili némecti a Svycarsti ANSP (oba korporatizovani) sva hlavni
stfediska tak, Ze bylo mozné zavedeni datového spoje, coz ucinila i organizace Eurocontrol
pro vzdusny prostor, ve kterém sama jako ANSP figuruje (Maastricht Upper Airspace
Control). Systém bude poskytovat komunikaci datovym spojem pro vSechny faze letu do
roku 2015: predletova povoleni, stoupani, tratova faze letu, priblizeni a pfistavani.
Spole¢nost Honeywell, jenZ je dodavatelem systému, ocekdva, Zze mensi pracovni zatizeni
fidicich ve stfediscich na trati samo o sobé zvysi vykonnost systému o 11 procent ve chvili,

kdy bude 75 procent letadel systém vyuzivat.

Spole¢nost NAV CANADA a britska spolec¢nost National Air Traffic Service (NATS) — obé
korporatizované — Uzce spolupracovaly na zajisténi komunikace datovym spojem, ktera
méla probihat od roku 2003 mezi fidicim a pilotem v rdmci severniho Atlantiku. V roce 2011
zacCala spole¢nost NAV CANADA postupné zavadét datové spoje ve strediscich na trati
ve vnitrozemi, pricemz vSechna stfediska méla byt vybavena a funkéni do konce roku 2013.
K ¢ervnu 2013 se procento vybavenych dopravnich letadel pohybovalo mezi 65 procenty
ve vzdusném prostoru oblasti Gander Domestic, (ktery sousedi se vzdusnym prostorem

Gander Oceanic), a pouhymi 25 procenty v zapadni Kanadé.

Vroce 2012 agentura FAA konecné znovu zahdjila program CPDLC (mél nékolik
pridanych funkci a byl pfejmenovany na DataComm), kontrakt byl pfidélen tymu vedenému
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spole¢nosti Harris Corporation. Pocatecni testovaci faze zahrnuje pouze udélovani
predletovych povoleni letadlim na brané, tato schopnost se bude pocinaje rokem 2016
rozSifovat na fidici véze, zatimco ve stfediscich na trati zacne CPDLC fungovat od roku 2019,

a cely systém by mél byt pIné v provozu do roku 2025.

Co ndm z toho vseho vyplyva? Zaprvé, se zavedenim datového spoje nepfisli ANSP.
Misto toho byl vyvijen a implementovan pod zastitou ICAO vyrobci letadel Airbus a Boeing,
ve spoluprdci s leteckymi spolec¢nostmi. Mél zajistit naplnéni potfeby zlepsit fungovani
v oceanském vzduSném prostoru, vzhledem k nerozvinutym sluzbam vté dobé
poskytovanych rlznymi ANSP. A i kdyZz vyuzil do velké miry vybaveni jiz instalované
v mezindrodnich tryskovych letounech — FMS pocitace, inercidlni navigani zafizeni
a ACARS systém digitalnich textovych zprdv pfendsenych pomoci druzic — stale bylo nutné,
aby letecké spolecnosti investovaly do GPS zafizeni a softwarovych upgrad(i FMS.
Eurocontrol a korporatizovani ANSP spolecné s poskytovateli FMS jako napfiklad
Honeywell prevzali vedeni, co se tyCe zavadéni datového spoje ve vzdusném prostoru
Evropy a Kanady. Zaostavajici byla agentura FAA, ktera byla svazovana rocnimi pridély
Kongresu a patrné neschopna uvédomit si vyhody, které by systém pfinesl jak ji, tak jejim

leteckym zdkaznikGm.

Pripadova studie 2:
Nahrazeni systému ILS pristavacim systémem zaloZzenym na GPS

Na pocatku 90. let vyuZilo nékolik vyrobcl avioniky, véetné spolecnosti Honeywell
a Raytheon, korporatnich fondl k vyvoji prototypu letistniho pfistavaciho systému, ktery
pouzival signal GPS, namisto tradi¢nich pfistrojovych pfistdvacich systémd, které vyuzivaly
signal radiovy. Hlavni myslenkou bylo, Ze pokud by signdly GPS vysilané druzicemi byly
upresiovany pomoci nékolika pevnych vysilaci umisténych na danych mistech na letistich
a v jejich blizkosti, mohly by poskytnout pfesné navadéni na pristani pro vSechny pfistavaci
drahy na letiStich za vyrazné nizsi ceny nez systém ILS, ktery vyZzaduje oddéleny systém
pro kazdou jednotlivou pfistavaci drahu. Tudiz by letisté, ktera jsou v souéasné dobé bez
ILS, mohla zavést jednotny systém s pozemnim rozsitenim (GBAS), ktery Sifi GPS signaly
k navadéni letadel na presna pfistani, a ta letisté, ktera pouzivaji ILS, by ho mohla postupné

nahrazovat systémem GBAS. FedEx vynaloZil financni prostiedky podniku na vyvoj
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a testovani prototypniho systému ve svém hlavnim dopravnim stfedisku v Memphisu, do
roku 1998 pak bylo z prototypl nashromazdéno dostatecné mnoizstvi dat na to, aby se
agentura FAA nechala presvéddCit a zahdjila program vyvoje, ktery nazvala Local Area

Augmentation System (LAAS).

VFijnu roku 2003 ale generalni inspektor ohlasil, Ze program LAAS ma mnoho
technickych problém0 a pravdépodobné nebude schopen zvladat nejpresnéjsi priblizeni
na pristani (takzvand pribliZzeni kategorii Category Il a Category lll, pro bezpecnd pfistani
za velmi Spatnych viditelnostnich podminek, kterych jsou nékteré existujici systémy ILS
I, tedy kategorie vyzadujici nejmensi presnost, bylo zatim provedeno pouhych 20 procent
vyvojovych praci, namisto vté dobé ocekavanych 80 procent. V roce 2004, poté, co
se utratilo $200 miliond, se agentura FAA rozhodla program LAAS ukoncit a misto toho
pokracovala ve financovani velkého mnoizstvi ndkupl novych a nahrazovdni starych
systém( ILS (pficemZz drobnym dilem nadale pokracovala na vyzkumu a vyvoji konceptu

LAAS v podobé nenadkladného kontraktu).

Avsak spole¢nost Honeywell se nehodlala vzdat a zacala spolecné s korporatizovanym
poskytovatelem letovych navigacnich sluzeb Airservices Australia pracovat na vyvoji
proveditelné verze systému GBAS pro Category |. FedEx a némecka spolecnost DFS (ANSP)
separatné pokracovaly v podobnych snahach. Vroce 2007 byl ui prototyp GBAS
spolecnosti Airservices/Honeywell ve zkusebnim provozu v Sydney, schopny poskytovat
sluzby Category | pro oba konce vsech tfi drah pomoci jediného zafizeni. Prototypy byly
nasledné instalovany a testovany v Memphisu pro FedEx, Newarku pro Continental
ave mésté Brémy v Némecku a Malaze ve Spanélsku. Agentura FAA certifikovala
Smartpath GBAS systém spolecnosti Honeywell v zafi 2009, ale dostalo se mu osvédceni
,nhefederalniho” systému, coZ znamen3, Ze agentura ho neminila financovat ani neprevzala
zodpovédnost za jeho fungovani. V roce 2012 povolily regulaéni organy pro leteckou
bezpecnost v Australii a Némecku Smartpath pro bézny provoz (na rozdil od pouze
zkuSebniho) a agentura FAA povolila béZzny chod systému v Newarku a Houstonu. Zatim
tyto systémy slouzi pouze pro pfriblizovani Category |, ackoliv Honeywell stédle pokracuje
ve snahach o dosaZeni takové presnosti, kterd je potrfeba pro certifikaci systému

pro pfistavani Category Il a Category Ill. Povzbudivé je, Ze prototyp GBAS pro Category Il
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norské spolecnosti Indra Navia byl v cervnu 2013 schvdlen pro zkuSebni provoz

ve Frankfurtu v Némecku.

V tomto pripadé se jedna o priklad toho, jak privatni sektor iniciuje vyvoj nového vyuziti
GPS v letectvi. Evidentni je, Ze agentura FAA Spatné odhadla, jak daleko se vyvoj posunul,
ve chvili, kdy uzavrela kontrakt na vyvoj LAAS, a poté z néj chybné vycouvala, poté co byl
systém silné kritizovdn ve zprdvé generdiniho inspektora. Podnikavéjsi spolecnost
Airservices Australia byla ochotnd spolupracovat s Honeywell na dalSim vyvoji systému,
a az dosud s pozitivnimi vysledky. Jedinou otazkou zlstdva, kdy dosdhnou schopnosti
systému presnosti nutné pro Category Il a Category lll a systém pro né bude certifikovan.
Na zavér je tfeba fici, Ze soucasné stanovisko agentury FAA se zda byt vcelku zvlastni.
,LAAS” je nyni opét zahrnuto v NextGen planech agentury, ale jediny systém, ktery
agentura schvdlila, je oznacen jako nefederdlni, coz znamen3, Ze je implementovan, pouze
pokud jsou letisté a alespori jedna letecka spolecnost ochotni platit ndklady — cozZ je takovy

pfistup typu ,neni zde vitano”.

Subjekty zainteresované v letectvi se na dullezitosti systému GBAS neshoduji. Zatimco
vSechna nova tryskova letadla od spolecnosti Boeing a Airbus jsou pro jeho vyuzZivani
vybavend, pouze spole¢nosti FedEx a United si osvojily tuto technologii (ktera je nyni
v provozu Vv jejich hlavnich dopravnich uzlech — Memphisu, Hustonu a Newarku). V zafi
2013 stanovila komise NextGen Advisory Committee (NAC) na Zadost administratora FAA
36 priorit projektu NextGen, pficemz priblizeni za nizké viditelnosti pomoci GBAS bylo mezi
17 body s nejmensi prioritou — v podstaté , dobré mit“, ale ne natolik dulezité, aby bylo

nadale financovano, pfihlédne-li se k souc¢asnému tlaku na rozpocet FAA.
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3.1.1 Commentary on the first text

3.1.1.1 MACRO APPROACH

The source text was obtained from the official website of Hudson Institute,
an American organisation founded in 1961. The goal of this organisation is to provide
guidance to the government by publication and conferences concerning the field of
defense, international relations, economics, health care, technology, culture and law.[16]
The author of the text is Robert W. Poole, Jr., an MIT-trained engineer who had been an
advisor on transportation related matters to several American presidents’

administrations.[17]

The text itself deals with the topic of Air Traffic Control. It is a study, a report written
in scientific style, using formal language. Its target audience is supposedly American
legislators, as the text proposes the solutions to the unsatisfactory situation of the current
Air Traffic Control in the USA. The text was published in November, 2013 and gives
information about the history of Air Traffic Control, while also arguing why it needs to be

changed to Air Traffic Management and describes the means to achieve this goal.

The structure of sentences in this text is not very typical for the English language. Long,
complex sentences predominate. Although the text is scientific, using argumentation and
examples to support the main idea, it is possible for us to read the author’s point of view
in between the lines occasionally. There are also several less formal terms and formulations

used.

The original text is about 50 pages long. For the purposes of this thesis, only an extract
from this text is used for the translation. The excerpt comes from the pages 7-20 of the

original document.

28



3.1.1.2 MICRO APPROACH

LEXICAL LEVEL

From the lexical point of view, the text comprises many technical terms connected to
aviation, navigation, etc. Another very common phenomenon is the proper nouns. Both
will be commented on in this chapter. First, however, the types of equivalence according
to Dagmar Knittlova (2010) will be discussed, with provision of examples from the original

text and its translation.

Types of equivalence

1) Complete equivalence

Complete equivalence is not a very common phenomenon in translations from English
into Czech, as these two languages are not members of the same language family and there
are differences in typology: English has a rather nominal character while Czech is a verbal
type of language.[18] However, the text in discussion is a non-literary text, containing a
considerable amount of nouns — typical word class for complete equivalence — that can be
labelled as complete equivalents. Some of them are proper nouns which will be also

discussed later on.

e airport — letisté

e year—rok

e company — spole¢nost

e U.S. Department of Transportation — Ministerstvo dopravy USA

2) Partial equivalence

This type of equivalence is the most usual one for English-Czech translation, as these
are two different types of languages (analytic and fusional) of two different historical and
cultural backgrounds. Therefore, we can expect to find both formal differences as well as

semantic differences on the lexical levels of the original text and its translation.
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a) Onewordness and multiwordness

some form of rationing
néjaka forma pridélového systému

increasingly
stale Castéji

Direct routing will decongest existing airways.
Pfimé trasy do budoucna uvolni dopravni zahlceni stavajicich linek.

b) Adding and omitting information

in a zigzag path
klikaté

emission of CO2 and conventional pollutants
zvysenymi emisemi CO2 a dalSich polutantt

- The expression “conventional pollutant” has no direct Czech equivalent
and it is not very well defined even in English, at least not to the
translator’s knowledge. That is why the adjective “conventional” was
omitted or, to be correct, substituted by the Czech adjective “dalsi”,
which leads to the generalisation of the meaning of the expression.

c) Transposition

Transposition is one of the translation procedures originally defined by Vinay and

Darbelnet. As mentioned in the theoretical part, by using the technique of transposition,

one part of speech is translated as another part of speech. Our translation text is abundant

in these changes in order to sound more natural in Czech and only a couple examples are

given here. It should be noted that the usage of this technique may lead to change in

number of words or slight shifts in meaning.
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e This new paradigm originated in the 1980s
e Toto nové paradigma ma sviij pavod v 80. letech

- In this example, the verb “to originate” holds the meaning in English,
whereas in Czech it is the noun “plvod”. This is not very typical, because
type, but

III III

English is rather the “nominal” type and Czech is the “verba

even these cases occur in the translation quite often.

e [..] that large investments in upgrading their planes will lead to timely
benefits.

e [..] ze se jim velké investice do modernizace letadel v€asné vrati.

- The English word “benefit” is omitted and substituted by the Czech verb
“vratit se”, as the Czech verb already contains the notion of “benefits” in
its meaning.

3) Zero equivalence

There is no equivalent in the Czech language — a fact which can be dealt with by using
many different techniques, for example calque and omission. However, the most common
techniques used in this translation when encountering zero equivalence are borrowings —

adoptions or adaptions. These last one mentioned is very typical for technical terms.

e radar—radar

e implementation —implementace
e prototype — prototyp

o display —displej

e upgrades — upgrady

e Dbizjets — bizjety

Some other examples of zero equivalence and borrowing concerning proper nouns can

be observed in the chapter below.
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Proper nouns

The text contains quite a significant number of proper nouns, mostly names of
organisations or companies, sometimes names of projects or plans, etc. They are translated

using four main strategies as follows:

1) A proper noun has an official equivalent (the complete equivalent at the same time)

in Czech:

e U.S. Department of Transportation — Ministerstvo dopravy USA
e Federal Aviation Administration — Federalni letecka sprava
e Air Traffic Control — Rizeni letového provozu

III

2) A proper noun is adapted to the Czech language, becomes its “natural” part, and

submits to its grammatical categories:

e Airbus
e Boeing
e Redeni Boeingu bylo pojmenovano [...]

3) A proper noun has no equivalent in Czech, and it is adopted from English as it is. It

can be considered a transcription — a type of borrowing procedure.

e Napfiklad Traffic Management Advisor se pouZiva k organizaci presunu
letadel z béZného vzdusného prostoru do koncového vzdusného prostoru
(nad letistém) a User Request Evaluation Tool pomaha fidicim zpozorovat
potencialni problém [...]

4) A proper noun is not translated and an extra explanatory word needs to be added,

we are adding information:

e [..] GPSfor navigation and Inmarsat satellites for digital communications [...]
e [..] GPS pro navigaci a druzice spolecnosti Inmarsat pro digitalni
komunikaci [...]
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e In 2012, the FAA finally relaunched CPDLC [...]
e Vroce 2012 agentura FAA konecné znovu zahajila program CPDLC [...]

e In 1936, the Bureau of Air Commerce in the U.S. Department of Commerce
took over this service from ARINC [...]

e Vroce 1936 byl provoz této sluzby spoleénosti ARINC prevzat Uradem
Bureau of Air Commerce [...]

e the Airport and Airways Trust Fund
e svérenecky fond Airport and Airways Trust Fund

Problems with the translation of proper nouns

Not all proper nouns encountered in the original text were uncomplicated to translate.
As demonstrated above, many of the proper nouns from the original text have no (official)
equivalent in Czech. The next t examples are expressions that were especially difficult to

deal with.

e Single European Sky (SES)
e Jednotné evropské nebe

“Single European Sky” in this case suggests a name of a project —a proper noun. Proper
nouns are written with a capital letter at the beginning of the expression in Czech, so the
author of this translation decided to translate it as such — “Jednotné evropské nebe” —
although she found the expression with a non-capitalised first letter — “jednotné evropské
nebe” in most of the official documents of the European Commission. “Jednotné evropské

nebe” with a capital letter occurred in these documents infrequently, but it did.

e Single European Sky ATM Research (SESAR)
e vyzkumny program ATM jednotného evropského nebe

This proper noun proved to be even more difficult to solve. It is connected to the one
mentioned above. It is also a name of a project, and its abbreviation — SESAR —is often used
even in Czech. There seems to be no agreement on its translation among the translators,
and it is often translated also as “vyzkum usporadani letového provozu jednotného

evropského nebe”, “vyzkum ATM jednotného evropského nebe”, “vyzkum usporadani
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letového provozu v ramci jednotného evropského nebe”, etc. This inconsistency led the
author of this translation to a conclusion that there is no official name for this project in
Czech and that is why she translated it with a non-capitalised letter at the beginning of this

expression, in the end. (Also, no source with a capitalised letter was found.)

Another translation problem with this expression was the part “jednotného
evropského nebe.” The author decided to use the non-capitalised letter because in this
case the meaning of “jednotné evropské nebe” most probably suggests rather the location
or area than the official name of a project. The analogy to the expression “jednotny

evropsky trh” was applied here.

MORPHO-SYNTACTICAL LEVEL
Tense and aspect

The tenses predominating in the original English text are the present simple tense and
the past simple tense. What can be put into the category of tense did not cause any major
challenge for the translation. On the other hand, it was in many cases difficult to find a
suitable translation for the perfect aspect (the present and the past mostly). Although the
Czech language has the category of aspect, it is different from the aspect in English. In
Czech, the category is the perfective aspect versus the imperfective aspect. As the English
and Czech categories of aspect do not correspond, other ways to translate the English

perfect aspect had to be found with the context being the significant factor for their choice.

e With some variation across nations, the general pattern has been to
separate ATC from safety regulation and give the provider a corporate form.

e Obecnym vzorcem, ac¢ jemné se liSicim stat od statu, bylo a je oddélovani
ATC od bezpecnostnich regulaci.
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e A consistent finding, however, is that reformed, corporatized, customer-
focused ANSPs have been far more successful in deploying major
improvements [...]

e Vysledky vyzkumi se ovSsem shoduji v tom, Ze reformovani, korporatizovani
a na zakazniky zaméreni ANSP jsou mnohem Uspésnéjsi v realizaci zasadnich
pokrokovych zmén [...]

e FAA modernization programs have repeatedly failed to increase ATC
productivity.

e Modernizacni programy agentury FAA opakované nezvladly zvysSovat
produktivitu ATC.

Active and passive voice

We can find many passive voice structures in English compared to Czech, where the
usage of passive voice is quite rare. However, taking into account the nature of the scientific

text, most of the passive voice structures were also translated by a passive voice structure.

e But in April 2003, the agency announced that the system would not be
expanded [...]
e V roce 2003 vSak agentura ohlasila, Ze systém nebude dale rozsifen [...]

e Until 1987, nearly all ATC was provided by a government aviation ministry
or department [...]

e Do roku 1987 bylo témér vSechno ATC poskytovano ministerstvy nebo urady
pro letectvi [...]

Word order

Compared to the Czech language, the English language has relatively a fixed structure
of words in a sentence with little possible deviations. Czech, on the other hand, has a more
flexible word order, although the basic one being — as in English — subject + verb + object.
There are many options for assembling the words in a Czech clause. As can be observed in
the examples below, different sentence elements tend to stay together in both languages.
In English, it is not a common practice that the object stands in front of the verb or after
the adverbial.[19] In Czech, however, the verb and its object can be separated by an
adverbial (second example). In the first example it is shown that in Czech, in contrast to

English, it is allowed for the verb to occur earlier on than the subject in a sentence.
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In 2012, air safety regulators in Australia and Germany approved Smartpath
for regular (as opposed to only test) operations [...]

V roce 2012 povolily regulacni organy pro leteckou bezpecnost v Australii a
Némecku Smartpath pro bézny provoz (na rozdil od pouze zkusebniho) [...]

Honeywell was unwilling to give up, however, and began work with
corporatized ANSP Airservices Australia to develop a workable Category |
version of GBAS.

Avsak spolecnost Honeywell se nehodlala vzdat a zacala spolecné
s korporatizovanym poskytovatelem letovych navigacnich sluzeb Airservices
Australia pracovat na vyvoji proveditelné verze systému GBAS
pro Category I.

Sentence types

There are four types of sentances or sentence structures: simple sentence, compound

sentence, complex sentence and complex-compound sentence. As already mentioned, the

text contains a large amount of long, mostly complex sentences. As shown in examples

below, the more clauses a sentence contains, the more the translation differs in sentence

structure from the original text.

1) Simple sentence (only one main clause)

What does this episode tell us?
Co ndm z toho vseho vyplyva?

2) Compound sentence (only main clauses)

The new paradigm could also increase the effective capacity of existing
runways, but additional runways will still be needed for continued aviation
growth.

Nové paradigma by také mohlo zvysit maximalni kapacitu soucéasnych
vzletovych/pfistavacich drah, avsak kvali neustavajicimu ridstu leteckého
pramyslu budou i dalsi drahy zapotrebi.
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3) Complex sentence (only one main clause and dependent clause/s)

4)

(main clause + nominal clause + adverbial clause + nominal clause)

e But in April 2003, the agency announced that the system would not be
expanded until many years in the future because of the high cost of the
ARINC messages, FAA budgetary constraints, and the fact that the benefits
accrued mostly to airspace users, not the agency.

(main clause + nominal clause + adverbial clause + adverbial clause + adverbial
clause)

e V roce 2003 vSak agentura ohlasila, Ze systém nebude déle rozsifen jesté po
dobu mnoha let, protoZze ceny zprav spolecnosti ARINC jsou vysoké,
agentura se potykd s rozpoctovymi problémy, a také protoze vyhody ze
systému plynouci jsou spiSe vyhodami pro uZivatele vzdusného prostoru nez
pro agenturu samotnou.

Complex-compound sentence (more than one main clause and dependent clause/s)

(main clause + adverbial clause + adverbial clause + main clause)

e ATCinsuch airspace had always been “procedural”; since neither controllers
nor pilots knew exactly where planes were, the practice was to create a huge
margin of safety around each plane, 100 nautical miles (nm) laterally and
120 nm longitudinally, for a total of 12,000 square miles.

(main clause + adverbial clause + adverbial clause + main clause + relative clause
+ relative clause)

e ATC bylo v téchto ¢astech vzdusného prostoru vzdy ,procedurdlni”; jelikoz
ani fidici, ani piloti nevédéli, kde se letadlo presné nachazi; praxe byla
takova, Ze se kolem kazdého letadla vytvofila obrovska bezpecnostni zéna —
100 namofnich mil (nm) pficné a 120 nm podélné, coz dohromady cinilo
12.000 mil ¢tvereénych.
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3.1.2 Glossary to the First Text

English

explanation

Czech

air traffic control

a service ensuring the
planes keep in safe distance

one from another

fizeni letového provozu

air traffic controller

a person responsible for

organising air traffic

fidici letového provozu

air traffic management

a system introducing
modernisation into air

traffic control

usporadani letového

provozu

aircraft manufacturer

a company producing

aircraft

vyrobce letadel

Airspace

a part of the atmosphere

controlled

vzdusny prostor

Altitude

a distance between a point
in the airspace and the

ground

nadmorska vyska

ATC Center

a facility from where ATC is

provided

stredisko ATC

Aviation

the industry concerning
aircraft / the activity of the

aircraft

letecky pramysl / letectvi

data link communications

a type of technology used
for communication between

pilots and controllers

komunikace datovym

spojem

en-route center

a facility providing service
for the aircraft flying
between airports (but

usually not landing

stredisko na trati
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guidance, which is a job of a

TRACON Center)

holding pattern

A path very close to an
airport that the airplane
needs to follow while

waiting to land

vyckavaci okruh

in-service aircraft

the aircraft in use (in
contrast to the discarded
ones or the new ones not

yet in use)

pouzivana letadla

instrument landing systems

radionavigation services
provided to an aircraft

during its landing

pfistrojové pristavaci

systémy

minimized fuel consumption

eliminating any excessive

amount of fuel usage

minimalizace spotfeby

paliva

precision landing guidance

a system or a service helping

aircraft to land safely

presné navadéni na pfistani

provider an entity supplying goods or | poskytovatel
providing services

Runway a place where an aircraft Vzletova draha /
takes off and lands Pristavaci draha /

draha

Trial a period of time designated | zkusebni Ihdta
for testing

VOR a system using radio radiomajak

beacons to provide
radionavigation for an
aircraft and helping it to

define its position
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3.2 Translation of the second text

Four-engine airliners in retreat

Sometimes less is more. The giants like the Airbus A340, the Boeing 747, or the Airbus
A380 are undoubtedly the symbols of long-distance travelling. However, this may change
dramatically soon.

Pictures capturing four parallel contrail lines fill spotter servers as well as facebook
profiles and family photo albums of many travellers. For the general public and to a certain
extent for the community of experts, too, a couple of engines on both wings is a clear sign
of the passengers’ having to fly for many hours, to a different part of the planet. It seems,

however, this era is slowly but surely heading towards its end...

Fight for lower costs

In recent years we have witnessed a relatively slow, but relatively long-lasting
tendency — aircraft operators have shown decreased interest in four-engine airliners,
substituting them by twin-engine aircraft in many of their fleets. The twin-engine airliners
can nowadays offer comparable seat capacity and the same or even longer flying range
than four-engine aircraft, all of this with considerable savings of fuel and maintenance

costs.

The reliability of current drive units has already eliminated any operational or safety
risks long ago and the ETOPS certification enables twin-engine aircraft to operate on trails
far away from diversion airports. Therefore, these aircraft nowadays ensure regular
connections without any difficulty all across the world’s oceans. Unstable oil prices and
growing competition in most of the world markets are pushing the airlines to make savings
on their fleet operations and buying two-engine airliners instead of four-engine ones is a
substantial factor of this strategy. This is reflected not only in the demand for single types,

but naturally also in modification of producers’ offer.

The most prominent example is the four-engine Airbus A340. It was being developed
alongside the twin-engine Airbus A330 of the same capacity, sharing practically identical
fuselage as well as most of the avionics and spare parts. Although still being quite an
important part of many air carriers’ fleets —and Airbus made efforts to support demand by
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offering the longer versions A340-500 and A340-600 — its production was terminated by
the end of 2011 after 377 airliners had been produced in total. By comparison, more than
1,300 of its twin-engine “siblings” — A330s — have been already ordered, and Airbus now

offers customers their modernized version A330NEO.

The A380, currently the largest airliner in the world, is not much better off than the
A340. Although ordered by 16 carriers, 11 of them ordered less than 10 units of this flying
giant — that can be with no scruples labelled as a negligible number as their fleets usually

contain tons of high-capacity airliners.

Even greater lack of customer interest in four-engine airliners is faced by American
producer Boeing. The manufacturer of the legendary Boeing 747 (in its different versions
the world’s largest airliner for several decades) introduced a modernised version of this
“Jumbo Jet” called Being 747-8 in 2005. However, only 119 pieces have been ordered
during almost ten years since the launch and no more than the truly dismal number of 57
was in the passenger version. In contrast, Boeing’s twin-engine high-capacity airliners are
more appreciated by customers, notably the B777 and the B787, which both belong to the
commercially most successful airliners ever in history. Customers have already ordered

2000(!) of these airliners and this number will with no doubt keep increasing considerably.

The journey towards success: from four to two engines

The best illustration of the current trend is the biggest longtime user of Boeing 747 —
British Airways. In April 2013, the group IAG, uniting different companies including British
Airways, had announced the end of operation of more than fifty of its B747-400 aircraft
(the latest delivered in 1999) in the following years. However, the Airbus A380s, with only
12 units ordered by the carrier, will not serve as a replacement. Instead, smaller twin-
engine aircraft like the Boeing 777-300ERs, the Airbus A350-1000s, the Boeing 787-8s and

the Boeing 787-9s will substitute them.

During the next five years, British Airways is planning a phase-out of approximately 25
Boeing 747-400s — i.e., almost half of the legendary airliner fleet. Therefore, every 2-3
months on average, one majestic machine should be withdrawn. “Seven-four-sevens are

being removed from operation far more rapidly than anybody expected,” said an analyst
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of the company Teal Group, Richard Aboulaifia, about this general trend. Since longtime
operators are now withdrawing most of these machines from the fleets, their fate is then

sealed...

Major American company Delta Air Lines speaks along similar lines. It operates an
impressive fleet of more than 700 airliners, comprising only 13 four-engine aircraft — the
Boeings 747-400 — originally owned by North West Airlines before Delta took over this
company. Would it not seem natural to seek the world’s largest airliner in the fleet of such
an airline? “The A380 is not a cost-effective airliner by definition, at least if you are not a
subsidized, state-owned enterprise,” announced Richard Anderson, the CEO of Delta Air

Lines, in 2013.

Airbus has no reason to feel despondent — in November 2014, Delta signed an
important contract with Airbus for a supply of 25 twin-engine airliners A330 NEO to replace
present B767-300s on transatlantic routes and an additional order of 25 twin-engine A350-
900s to replace the above-mentioned four-engine Boeing 747-400s. They will be deployed
predominantly in transpacific routes. The deliveries should start in 2017 and the four-

engine “Jumbos” will therefore start disappearing from the company’s fleet for good...

Far away with low-cost airlines, but only with two engines

A similar plan has also been developed by the British Virgin Atlantic Airways (co-owned
by Delta) of billionaire Richard Branson. The director Steve Ridgway talked about the intent
to remove the four-engine airplanes from its fleet completely already in 2012: “We are
removing four-engine airliners from the fleet quickly, which we have to do, because the
prices of fuel are increasing everywhere we look.” In this context, the company has recently
incorporated the twin-engine Airbus A330-300s in its fleet, as well as a Boeing 787-9 this
year. And there is information coming from important sources concerning the six ordered
A380s; the carrier had already declined to accept them several times in the past and might

not accept them at all, in the end.

Four-engine aircraft are not to be found even in the fleet of the world’s largest airline
— American Airlines — which gained primacy thanks to the fusion with U.S. Airways. Neither

American Airlines nor U.S. Airways have had four-engine airliners in their fleets for many
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years. Currently there is also no information available about the company negotiating any
order of a A380 or a B747-8 — the only “four-engines” on the market. Therefore, the twin-
engine Boeing 777-300ER will most probably stay the largest airliner in its fleet, at least for

several next years.

Another strong critic of four-engine airliners comes from the opposite side of the
world, from Kuala Lumpur, Malaysia. Tony Fernandes is the founder of Air Asia, one of the
prominent Asian low-cost carriers, and also of Air Asia X, which has become so far the only

low-cost company able to successfully preserve the operation of long-haul low-cost flights.

However, the expansion was more complicated than the founder himself had expected
and the company’s flights to Europe had to be terminated just after two years of operation.
The deployed type was the four-engine A340-300. “We simply had the bad airliner. The
price of oil was 80 dollars (per barrel, Ed’s Note) and then it increased to 130 dollars. It is
not compatible with the operation of a four-engine airliner,” described Fernandes. When
asked about the possibility of ordering an A380, he answered tellingly: “I like nothing with
four engines. It is too expensive.” The company wants to re-establish the flights to Europe

as soon as it receives the new twin-engine Airbus A350s.

The inauspicious future of the A340s in the fleet has also been discussed by José Luis
Quiros, the Chief Technical officer of lberia Maintenance, a company providing
maintenance for Spanish national airline Iberia. The company has already planned to
replace this aircraft with twin-engine Airbus A350s, which were ordered for them and for
the above-mentioned British Airways by their parent group IAG. However, the operation of
A340s might be prolonged if Rolls Royce, the producer of engines, finds a way to decrease
their maintenance costs. “If you decrease the maintenance costs significantly, the whole
calculation of the aircraft’s lifespan is changed and the question of a possible operation
prolongation arises,” said Quiros. “If nothing changes, however, we will continue with our

fleet renewal as currently planned.”

“Small” four-engine aircraft

It should be noted that four engines have not always been solely limited to the high-

capacity long-haul airliners. The most common four-engine airliner for short and medium-
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haul routes is Avro RJ100 (previously BAe146) also nicknamed Jumbolino thanks to its
unusual design for airliners of this size. However, this aircraft is slowly disappearing from
scheduled flight routes, too. For example, one of its biggest operators in Europe, Swiss
International Airlines, removed four units of this type from operation just in 2014 and it is
now hiring twin-engine Embraer 190s to substitute them. The 16 machines remaining in
the fleet will be gradually replaced by twin-engine Bombardier CS100s, which were ordered
for the company in 2009 by the parent Lufthansa Group and whose prototypes are now

undergoing a certification process.

As far as four engines for short-haul routes are concerned, the concept has found the
widest application in Japan where the Boeing 747 was commonly in operation on domestic
routes for several decades. And it was actually the Japanese market giving rise to several
modifications of this type for short-haul operation. The last variant was the B747-400D
(“Domestic”) destined to be used exclusively for short-haul operations. These aircraft were
distinguishable from other B747-400s at first sight by the absence of winglets which would
only increase the airliner’'s mass and for short-haul flights would fail to serve their

economical purpose.

The operators of Boeing 747s for both short and long-haul routes were two biggest
Japanese airlines —Japan Airlines (JAL) and All Nippon Airways (ANA). One of the most tragic
accidents in history actually happened during a short domestic flight from Tokyo to Osaka
in 1985 where a JAL’s Boeing 747SR crashed as a result of a maintenance failure and 520

people died on board.

Even the Japanese airlines did not escape the trend of reducing costs and the related
retreat of four-engine airliners from the sky. JAL, one of the Boeing’s most loyal longtime
customers, terminated the operation of the B747 in 2011 and its larger private sector
competitor ANA followed in spring 2014. Therefore, the base of both of the airlines’ long-
haul fleet is formed by twin-engine airliners B777 and B787 Dreamliner today, and these
aircraft can be spotted on domestic routes in Japan as well. Four-engine airplanes have

disappeared from both of the companies’ fleets and neither has ordered them since.
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The times when dozens of Czech spotters besieged the airport fence in Knézeves
several times in a summer awaiting the arrival of the JAL's Boeing 747-400 (the company

provided several charter flights to Prague a year) are gone forever.

The sky is changing

Although the longest non-stop regular route in the world connecting Sydney, Australia
and Dallas, USA is currently operated by the Airbus A340, there are twin-engine airliners in
operation on 23 out of 30 longest regular routes — mostly different versions of Boeing 777.
As a matter of fact, the Boeing 777-200LR is an airliner with the longest ever range in the
world. Historically, the longest non-stop regular route connecting Singapore and Newark
was actually assured by a four-engine airliner — Airbus A340-500 — as well. However, this
route was cancelled in 2013, and the operation of the A340 at Singapore Airlines was
terminated. The South African national carrier — South African Airways — is in addition to
above-mentioned Iberia and Virgin Atlantic planning to terminate the operation of this

type, too.

The vast majority of addressed representatives of prominent global carriers share the
intent of terminating operation of four-engine airliners. Although some of them are at the
same time purchasers of the A380, this type is not going to be the main segment of their
long-haul fleets (apart from the Emirates’ one), which means the fleets will be in most cases

made up exclusively of twin-engine aircraft for 250-400 passengers.

The oil prices as well as the overall situation on the market are very unstable today and
the operators themselves are careful about specifying any exact time lines for their fleet
renewals. It is already clear, however, that the four-engine airliners’ retreat is an
irreversible tendency and to see four contrail lines behind an airliner in the sky will become

increasingly rare.
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3.2.1 Commentary to the second text

3.2.1.1 MACRO APPROACH

The original text for this translation is an article from the website: www.aeroweb.cz. It

is a website concerned with aviation-related topics. The author of this article is Krystof

Palenicek, and it was published on 9 December 2014.

The subject of the article is the retreat of four-engine airliners from operation of many
airlines worldwide. The author shows that the withdrawal of these aircraft is a current
trend which is likely to continue in the future by giving many examples of air carriers doing

SO.

The audience is supposedly the general public, although aviation enthusiasts will

probably find the text more appealing than anybody else.

As for the functional style in use, it is the publicistic style. Linguistic means supposed
to make the text more pleasant to read are observable throughout the text, for example
colourful expressions such as “majestic machine”, metaphors such as “flying giant”, etc. On
the other hand, as the topic itself contains a technical aspect, there is corresponding

vocabulary and some of the technical terms will be listed in the glossary.

The article is logically structured into many paragraphs. It starts with the headline,
continues with the lead, and it is further divided into five subsections by subheadings. It
contains a great number of connectors and discourse markers which will be discussed in

detail in the micro approach.
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3.2.1.2 MICRO APPROACH
LEXICAL LEVEL
Modifiers

As the name suggests, modifiers modify or further elaborate the meaning of a noun or
a noun phrase. There are two basic kinds of modifiers: premodifiers and postmodifiers.
Premodifiers are placed in front of a noun, postmodifiers after a noun. Sometimes, what is
a premodifier in English needs to be a postmodifier in Czech, sometimes they correspond

in the two languages.

e Usporny ucel
e economical purpose

e nejrozsifenéjsi ctyFmotorovy letoun pro kratké a stfedni traté
e the most common four-engine airliner for short and medium-haul routes

“the most common four-engine” premodifies the noun “airliner” and
“short and medium-haul” premodifies the noun “routes”

e the most common four-engine airliner for short and medium-haul routes

- the phrase “for short and medium-haul routes” postmodifies the noun
“airliner”

e verzi pro cestujicich
e passenger version

English as an analytical language tends to create noun modifiers (noun chains) where
the first nouns serve the function of an adjective — they are premodifiers. This structure,
however, is foreign to Czech language and the chains are expressed differently. Therefore,
it was quite a challenge for the author to create them. Here are some examples of this

phenomenon:

e soukromy konkurent
e private sector competitor
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e dalkové cestovani
e long-distance travelling

e provoz na kratkych tratich
e short-haul operations

e zplisob ke sniZzeni naklad( na jejich adrzbu
e means to decrease their maintenance costs

Compounds

The text comprises many words which can be marked as compounds — words
created by merging of two (or more) single words. In respect of parts of speech, they are

most often nouns or adjectives, but they can also pertain to other word classes.

Sometimes the compounds are written as two words, sometimes they are

hyphenated, and sometimes they are written as a single word:

e |ongtime user of Boeing 747

e long distance or long-distance travelling
e long-lasting tendency

e four-engine airliner

e cost-effective airliner

e |low-cost airline

e state-owned enterprise

e the high-capacity long-haul airliners

Deviations from literal translation

Literal translation is a translation procedure most often used for administrative and
highly technical texts. Since the chosen text also requires some stylistic adaptation, in most
cases, it could not be translated literally.

There are seven basic categories of translation procedures, enumerated in the
theoretical part as Vinay and Darbelnet view them. However, various linguists have had
different approaches and for example, according to Newmark, the category of modulation
as Vinay and Darbelnet define it is vague and almost any other procedure than literal

translation can be marked as modulation.[20]
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For our purposes, neither Newmark’s nor Vinay or Darbelnet’s definitions will be

used. The author’s goal here is rather to put into opposition the rare cases of literal

translation and the much more frequent cases where this procedure could not be used

from a lexical point of view.

1) Literal translation

Tony Fernandes je zakladatelem spolecnosti Air Asia, jednoho z pfednich
asijskych nizkonakladovych dopravc(, a také spolecnosti Air Asia X, ktera se
stala dosud jedinou nizkondkladovou spolecnosti [...]

Tony Fernandes is the founder of Air Asia, one of the prominent Asian low-
cost carriers, and also of Air Asia X, which has become so far the only low-
cost company [...]

2) Generalisation of meaning

Ta provozuje Uctyhodnou flotilu vice nez 700 dopravnich letadel, pficemz
Ctyfi motory ma pouze 13 Boeingl 747-400, jez puvodné létaly u dopravce
North West Airlines [...]

It operates an impressive 700 airliners fleet comprising only 13 four-engine
aircraft — the Boeings 747-400 — originally owned by North West Airlines [...]

Pro srovnani — jeho dvoumotorovych , dvojcat” A330 bylo objednano jiz vice
nez 1300 [...]

By comparison, more than 1,300 of its twin-engine “siblings” — A330s —
have been already ordered [...]

- The Czech word “dvoj¢at” could be translated as “twins” in English.
However, the English expression “twin-engine” would precede it directly
in this sentence and therefore the meaning of the whole phrase could be
confusing for the reader. More clear word “siblings” was therefore
chosen.

3) Specification of meaning

a z vyznamnych mist jsou slyset informace
and there is information coming from important sources
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Adding and omitting information

In some cases, no satisfactory means to convey a piece of information were found, leading

to either omitting or adding some words.

e zdajem zdkaznik( z fad provozovatell o ctyFmotorové letouny klesa
e aircraft operators have shown decreased interest in four-engine airliners

e Naprosta vétsina oslovenych zastupcl vyznamnych svétovych dopravcu se
shoduje ve snaze provoz ¢tyifmotorovych letoun( ukoncit [...]

e Thevast majority of addressed representatives of major global carriers agree
on terminating operation of four-engine airliners [...]

e Nejlepsiilustraci trendu nabizi dlouholety nejvétsi uzivatel typu Boeing 747,
spolec€nost British Airways. Skupina IAG, jiZ jsou British Airways soucasti, [...]

e The current trend can be best illustrated by the biggest longtime user of
Boeing 747 — British Airways. The group IAG, uniting different companies
including British Airways, [...]

e Zachycené Ctvefice kondenzaénich ¢ar plni spotterské servery [...]
e Pictures capturing four parallel contrail lines fill spotter servers [...]

MORPHO-SYNTACTICAL LEVEL
Condensation

Compared to Czech, which uses a lot of dependent clauses, English tends to
condensate the text by using non-finite verb forms — gerunds, participles and infinitives.
These are forms of a verb which do not show a grammatical number or tense and play a

role of an adjective or a noun in a sentence.

1) Gerund

e Dvojice motoru na kazdém kridle predstavuje pro laickou a do znacné miry i
odbornou verejnost jasné znameni, Zze cestujici poleti mnoho hodin [...]

e a couple of engines on both wings is a clear sign of the passengers’ having
to fly for many hours [...]
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2) Participle

[...] ktery byl vyvijen spole¢né s kapacitné stejné velkym dvoumotorovym
Airbusem A330, s nimz ma prakticky identicky trup a sdili s nim také vétSinu
avioniky a ndhradnich dil{.

It was being developed alongside the twin-engine Airbus A330 of the same
capacity, sharing practically identical fuselage as well as most of avionics and
spare parts.

Pravé japonsky trh dal dokonce vzniknout nékolika modifikacim toho typu k
provozu na kratkych linkach.

And it was actually the Japanese market giving rise to several modifications
of this type for short-haul operation.

Posledni byl B747-400D (,,Domestic”), ktery byl uréen vyhradné k provozu
na kratkych tratich.

The last variant was the B747-400D (“Domestic”) destined to be used
exclusively for short-haul operations.

3) Infinitive

Airbus vsak ani tak nema ddvod k zarmutku —v listopadu 2014 ziskal od Delty
vyznamnou zakazku na 25 dvoumotorovych letound A330 NEO, které maji
nahradit soucasné B767-300 na transatlantickych linkach, a k tomu
objedndvku na dalSich 25 dvoumotorovych A350-900, které maiji nahradit
pravé ctyfmotorové Boeingy 747-400 a budou nasazeny zejména na linky
transpacifické.

Delta signed an important contract with Airbus for a 25 twin-engine airliners
A330 NEO supply to replace present B767-300s on transatlantic routes and
an additional order of 25 twin-engine A350-900s to replace the above-
mentioned four-engine Boeing 747-400s.

Other changes in syntax

1) Shifting the negative to another part of speech

A380 je svou definici neekonomické letadlo [...]
“The A380 is not a cost-effective airliner by definition [...]
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2) Change of the subject and object

e Anijaponskym dopravcum se vSak nevyhnul trend snizovani ndkladu [...]
e Even the Japanese airlines did not escape the trend of reducing costs [...]

e Ctyfmotorové stroje nenajdeme ani ve flotile nejvétdi svétové letecké
spole¢nosti American Airlines [...]

e Four-engine aircraft are not to be found even in the fleet of the world’s
largest airline [...]

TEXTUAL LEVEL
Coherence and cohesion

In order for a text to be coherent, the informations need to come in a logical order, so
the reader can understand the relationship between the ideas. In other words, a coherent

text conveys a comprehensive message, not just an ensemble of different thoughts.

Cohesion, in comparison, concerns all the lexical and grammatical means to link the
ideas together. According to Halliday and Hasan, there is five basic categories of cohesive
devices. They are reference, substitution, ellipsis, connectors, and lexical cohesion.[21]
When used properly, cohesive devices should lead to better coherence of the text. We will

now provide examples of some of them frequently occurring in our text.

e However, this aircraft is slowly disappearing from scheduled flight routes,
too. For example, one of its biggest operators in Europe, Swiss International
Airlines, removed four pieces of this type from operation just in 2014 and it
is now hiring twin-engine Embraer 190s to substitute them.

- All expressions in bold refer back to Avro RJ100, mentioned in the
previous sentence in the text. It is an anaphoric reference, which means
it refers to prior information. In this case, we use a demonstrative
adjective “this” followed by a more general word — “aircraft”, “type” for
the word “Avro RJ100”. The expression “them” is a pronominal

reference.
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e During the next five years, British Airways is planning a phase-out of
approximately 25 Boeing 747-400s — i.e., almost half of the legendary
airliner fleet. Therefore, every 2-3 months on average, one majestic
machine should be withdrawn.

- Both “legendary airliner” and “majestic machine” are examples of lexical
cohesion. They refer to Boeing 747-400s using a more general synonym.

e Asimilar plan has also been developed by the British Virgin Atlantic Airways
(co-owned by Delta) of billionaire Richard Branson.

- The whole expression in bold refers back to the privious paragraph.

Discourse markers, also called linking words, connectors, or conjunctions are another
category of words which link the ideas and give them structure. They are very commonly
used in the original text, sometimes even overused. We can notice that in their English
translation they are occasionally more formal than their Czech equivalents. This is because
in some cases these Czech expressions have no full equivalent (for example “vSak ani tak”

was translated as “nevertheless”) in English.

e Boeing 777-200LR je pak dopravnim letounem s vlibec nejdelSim doletem na
svéte.

e As amatter of fact, the Boeing 777-200LR is an airliner with the longest ever
range in the world.

e V praméru by tak mél byt kazdé 2-3 mésice vyrazen jeden tento majestatni
stroj.

e Therefore, every 2-3 months on average, one majestic machine should be
withdrawn.

e Nahradou se vSak nestanou Airbusy A380, jichZ dopravce objednal pouze 12,
nybrz mensi dvoumotorové stroje typu Boeing 777-300ER, Airbus A350-
1000, Boeing 787-8 a Boeing 787-9.

e However, the Airbus A380s with only 12 pieces ordered by the carrier will
not serve as a replacement. Instead, smaller twin-engine aircraft like the
Boeing 777-300ERs, the Airbus A350-1000s, the Boeing 787-8s and the
Boeing 787-9s will substitute them.

e Airbus vsak ani tak nema dlvod k zarmutku.
e Nevertheless, Airbus has no reason to feel despondent.
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e Pro srovnani —jeho dvoumotorovych , dvojéat” A330 bylo objednano jiz vice
nez 1300 [...]

e By comparison, more than 1,300 of its twin-engine “siblings” — A330s —
have been already ordered [...]

The original text is abundant of these linking words and, in some cases, they are on the
verge of being rather filling words than connectors. Throughout the translation process,
the author noticed that the text contains many words as “vSak” or “také” and these needed

to be omitted (or exchanged) sometimes.

e Ceny ropy stejné jako celkovd situace na trhu jsou vSak nyni velmi
nestabilni [...]

e The oil prices as well as the overall situation on the market are very unstable
today [...]

e Nezdalo by se pfirozené hledat ve flotile takovéto letecké spolecnosti také
nejvétsi svétové dopravni letadlo?

e Would it not seem natural to seek the world’s largest airliner in the fleet of
such an airline?

e Provozovateli Boeingl 747 na kratkych i dalkovych linkach byly obé nejvétsi
japonské letecké spolecnosti, Japan Airlines (JAL) a All Nippon Airways
(ANA). Pfi kratkém vnitrostatnim letu z Tokia do Osaky doilo také k
nejtragi¢téjsi havarii jednoho letadla v historii [...]

e The operators of Boeing 747s for both short and long-haul routes were two
biggest Japanese airlines —Japan Airlines (JAL) and All Nippon Airways (ANA).
One of the most tragic accidents in history actually happened during a short
domestic flight from Tokyo to Osaka [...]

- Translating these two sentences was a challenge. It is clear that the two
sentences are not very coherent and the author of the original text tried
to link them at least a little bit together by using the word “také”. The
translator had two options. Either omit the word and make the two
sentences not coherent at all or try to preserve the idea and style by
using the English word “actually”, even though this might not be the best
stylistic solution in English. She chose the second option.
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3.2.2 Glossary to the second text

air carrier a company transporting letecky dopravce
passengers or cargo by air

aircraft a means of transport able | letadlo / stroj
to fly / a machine

airliner a type of an aircraft for dopravni letoun
the transport of
passengers

avionics electronic equipment used | avionika
in aircraft

fleet an amount of aircraft of flotila

an air carrier

four-engine airliner

an airliner with four

Ctyfmotorovy dopravni

engines letoun

fuselage the main body of an trup letadla
aircraft

long-haul flight a flight over a long dalkovy let
distance

operator a company which uses provozovatel

aircraft for its business (in

case of this text)

parent group

a company which owns

other smaller companies

materska skupina

range

maximum distance an
airliner can fly without

interruption

dolet

regular route

a flight provided

repeatedly

pravidelna linka

twin-engine airliner

an airliner with two

engines

dvoumotorovy dopravni

letoun
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4 CONCLUSION

The purpose of this thesis was to provide a short overview of the translation theory
and continue with translation of texts dealing with aviation, analyse the most common
phenomena as well as translation difficulties encountered throughout the translation
process in the commentaries. The two translated texts were also complemented with

glossaries of the most substantial terms.

The theoretical part is focused on the description of translation in general, translation
methods and procedures and the translation process. The most useful sources were the

books of Dagmar Knittlovd and Peter Newmark.

The practical part is composed of two translated texts. The first one is translated from
English into Czech and the second one from Czech into English. The two texts vary greatly
in both their vocabularies and styles and while working on each of them, distinct difficulties

were faced.

The first text was particularly challenging in terms of the vocabulary. It is a text
describing the organisational changes of the ATC system over the last century, and
therefore, many foreign terms — particularly names of organisations, federal bodies, etc. —
were encountered. Some of them could be easily translated into Czech, but some needed
to stay in English, as they have no corresponding Czech terms. The source text is also
abundant in the use of abbreviations, which made it quite problematic to understand.
Secondly, the text possesses many technical expressions connected to the field of air traffic

control and various Czech and English pilot forums were visited for learning purposes.

On the other hand, the second text was relatively easy to translate concerning the
vocabulary. It is a publicistic text and anybody from the general public can understand it
without previous knowledge of the topic. What was challenging was rather the style and
English sentence structure, since it was translated from Czech into English and English is

not the translator’s mother tongue.

Both texts are analysed in their corresponding commentaries. For each text, different
topics are discussed in order to follow the most major points of each text and show the

broader knowledge of translation analysis as well. As mentioned above, both translated
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texts are accompanied with the glossaries of terms most commonly encountered in each
text. It should be noted that especially for the first text there could be many more terms

explained, but for the purposes of this thesis only some were chosen.

The sources were mostly paper books for the theoretical part, whereas for the practical

part there were primarily online dictionaries in use.

The whole process of creating the thesis was a great opportunity to experience at least
to some extent what a translator’s job must be like and this translator is grateful for all

newly acquired knowledge and practice.
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7 ABSTRACT

The main goal of this bachelor thesis is the translation of two text dealing with the
subject of aviation. The thesis is composed of two main parts —the theoretical part and the

practical part.

The theoretical part briefly describes what translation means, gives a short overview
of translation methods and procedures and discusses the translation process. The practical
part consists of translation of two texts. The first one is translated from English into Czech
and the second one in the opposite way. Both translations are accompanied with a
commentary and a glossary. The macro and micro analysis can be found in both
commentaries. General information about the texts is given in the macro analyses, whereas
most typical as well as most problematic structures and terms of the translations are
discussed in the micro analyses. There is also a glossary to both texts with important terms

and their explanations.
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8 RESUME

Primarnim cilem této bakalarské prace je preklad dvou text(, které se tykaji oblasti

letectvi. Prace se sklada ze dvou hlavnich ¢asti — Casti teoretické a ¢asti praktické.

V teoretické casti je strucné popsano, co je to preklad, nachazi se tu prehled
prekladatelskych metod a postupll a dale se zde nachazi informace o prekladatelském
procesu. Prakticka ¢ast je tvorena preklady dvou textd. Prvni je preklad z angli¢tiny do
¢estiny, u druhého je to naopak. Oba preklady jsou doplnény komentarem a glosarem.
V obou komentdrich se nachazi jak makroanalyza, tak mikroanalyza textu. V makroanalyze
najdeme obecné informace o textu, zatimco v mikroanalyze jsou rozebrany typické a také
nejvice problematické struktury a pojmy. K obéma textim patfi také glosare, kde jsou

vypsany, preloZeny a vysvétleny nejdileZitéjsi pojmy.
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9 APPENDICES

9.1 The first source text

Introduction to Air Traffic Control

Air traffic control (ATC) is essential to a safe, efficient and effective aviation system. Its
main purpose is to keep planes sufficiently separated from one another to prevent
collisions, but it also serves to organize the flow of air traffic. Modern ATC began in 1929
with a non-profit company owned by several airlines. Aeronautical Radio, Inc. (ARINC)
stimulated the development of airborne radios for communications, ground-based VOR
radio beacons for navigation, and instrument landing systems (ILSs) for airport landings.
ARINC also set up the first two ATC centers in 1935-36, serving the route linking Newark,
Cleveland and Chicago. In 1936, the Bureau of Air Commerce in the U.S. Department of

Commerce took over this service from ARINC, relieving the struggling airlines of this cost.

The very first air traffic guidance was provided by bonfires and later, lighted airway
beacons on hilltops. These enabled pilots to follow pre-defined paths across the landscape,
with periodic radio communications with ARINC controllers and airline dispatchers. The
lighted beacons were subsequently replaced with VORs, and cockpits were equipped with
instruments enabling pilots to follow straight-line paths to overfly each VOR using routes
defined by the ATC system and assigned to each plane by controllers. In the early years,
control towers were operated by airports, but starting in 1941, this function was taken over
by the federal government as part of the ATC system. ILSs used equipment on planes and

in the airport that enabled safe landings in lowvisibility conditions.

Congress converted the Bureau of Air Commerce into the independent Civil
Aeronautics Authority in 1938. The organization was responsible not only for operating
ATC, but also for subsidizing and regulating the fledgling airline industry and issuing licenses
to all pilots. In 1940, another reorganization split it into the Civil Aeronautics Board (CAB),
which was responsible for economic regulation and subsidy, and the Civil Aviation
Administration (CAA), which was in charge of ATC and safety regulation. The costs of

operating the ATC system continued to be covered out of general federal tax revenue.
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Military efforts during World War Il led to the development of radar for the armed
forces, and as aviation expanded greatly after World War Il, a series of mid-air collisions in
the 1950s led the CAA to implement radar surveillance nationwide. This shift permitted
controllers to see blips representing planes on scopes in ATC facilities, instead of relying on
pilots’ radio reports to approximate the position of each plane in a particular airspace
sector. Airspace was divided into segments based on altitude and proximity to airports,
and only planes equipped to fly using instruments, following an approved CAA flight plan
were allowed in such “controlled airspace” around major airports and at higher altitudes.
By the early 1960s, all planes flying in controlled airspace had to be equipped with
transponders—devices that send out signals, when interrogated, which identify the plane
by a unique code number and report its altitude. Interrogation is done via “secondary”
radar, which sends the information to the controller’s radar scope as a tag that appears

next to the blip from primary radar representing the plane itself.

In 1958, the CAA became the Federal Aviation Administration (FAA), which remained
an independent agency until creation of the U.S. Department of Transportation (DOT) in

1967 (at which time the FAA became a modal agency within DOT).

During the 1960s, the FAA installed mainframe computers to manage and display the
information at each of the 20 domestic en-route ATC Centers that monitor and direct high-
altitude traffic. It also installed local computers at the nearly 200 terminal radar approach
control facilities (TRACONSs) that managed arrivals and departures for passenger airports.

Control towers at airports handled the actual take-offs and landings.

In 1970, Congress enacted several aviation excise taxes and created the Airport and
Airways Trust Fund to account for the revenues, which were to be spent only on aviation
infrastructure (later expanded to include FAA operations). The FAA’s three major tasks
today are to operate the ATC system, make grants for airport improvements, and regulate
all aspects of aviation safety (airlines, private planes, airports, aircraft manufacturers,
aviation mechanics, commercial space launchers, etc.). The agency’s annual budget comes
from a combination of revenue from aviation excise taxes (via the Trust Fund) and general
federal revenue. In recent years, the general fund portion has varied between 20 and 30
percent of FAA’s total budget. Congress appropriates the FAA’s budget each year and
periodically reauthorizes the program and the excise taxes (typically every three to five
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years). The Airline Deregulation Act of 1978 eliminated the main function of the CAB and
the agency itself in 1984. Deregulation ushered in a new era of price competition, which
led to lower fares and faster growth of air travel, as well as a shift by airlines to a system

largely based on hubs and spokes.

Old and New Paradigms

The Existing ATC Paradigm

Air traffic control consists of three essential functions: surveillance (confirmation of
where the planes are), communications (passing data and instructions between pilots and
controllers) and navigation (assisting pilots to direct their planes along safe paths). By the

1960s, these functions were provided as follows:

¢ Surveillance: Primary radar tracked the movement of all planes within a given block
of airspace, with secondary radar providing more specific information about each
plane. Signals from both types of radar were received by the geographically closest
radar and transmitted to the nearby TRACON, or en-route Center, processed by

mainframe computers, and displayed on controllers’ scopes.

e Communications: All communications between pilots and controllers were
conducted by voice radio. Pilots had to change frequencies as they moved from one

sector controller to another along their routes.

¢ Navigation: In controlled airspace, planes flew under instrument flight rules (IFR).
Pilots filed flight plans with the FAA for pre-flight approval by controllers. Typically,
flight plans directed the plane from one VOR to another in a zigzag path from the
originating airport to the destination. Controllers handed off each plane as it passed
from one sector to another. Jetliners increasingly came equipped with inertial
(gyroscopic) navigation systems. These separately kept track of their positions, which
were reported to the pilot and to airline dispatchers. Later, onboard computers called
flight management systems (FMSs) were installed on jetliners. Though an FMS could
calculate and fly a straight-line path rather than zigzag, controllers seldom approved

“going direct.”
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It should be noted that smaller planes operating in less congested airspace and at
lower altitudes can and do fly under visual flight rules (VFR), meaning that pilots—not

controllers—are responsible for separation from other aircraft.

ATC today still operates very much as it did in the 1960s, albeit on a much larger scale.
The FAA reports that in 2012, its 514 control towers handled 50.6 million takeoffs and
landings—21.9 million by commercial aircraft, 26.1 million by general-aviation (business
and personal) aircraft, and 2.6 million by military aircraft. One major improvement was the
introduction of a mandatory threat collision avoidance system (TCAS) during the late 1980s.
In addition, several software tools were introduced in the 1990s. For example, Traffic
Management Advisor is used to organize the transition of planes between en-route
airspace and terminal-area airspace, and User Request Evaluation Tool helps controllers
spot potential conflicts when authorizing pilots to take a direct route rather than zigzagging

over VORs.

There is a limit to the number of planes a controller can keep track of at one time, so
as air traffic has increased decade by decade, airspace has had to be subdivided into more
and more sectors. Computers, displays, and software have grown more capable, but they
perform the same basic functions as their predecessors in the 1960s. Despite several efforts
to restructure the system to improve productivity, notably the National Airspace System
(NAS) Plan during the 1980s, ATC productivity has not increased, and costs have continued

to rise, along with the size of the controller workforce.

Vision of a Paradigm Shift

New technologies have opened up possibilities for dramatic improvements to the old
ATC paradigm. Instead of a system that is largely “procedural,” with every movement
requiring specific permission from a controller, a modern air traffic system could permit
flights to operate far more on user-preferred routings, optimized for user preferences, such
as minimized fuel consumption or shortest overall time. Widely available GPS signals could
be used to keep track of planes’ locations with greater precision than radar, whether en-
route at high altitudes or during airport approaches and departures. The large buffer zones

separating planes in flight could thus be reduced, thereby increasing the safe capacity of
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specific segments of the airspace. Most communications between pilots and controllers are
routine matters that could be transmitted as text messages, which would avoid frequency
congestion and errors due to mishearing, while freeing controllers to separate and manage
air traffic. Most flights could be “direct,” based on the user’s preferred altitudes and
routing, and not constrained to pre-defined airways. Many aspects of routine separation
could also be automated, with the “controller” evolving into a traffic manager. This
paradigm shift from air traffic control to air traffic management would eliminate the need
to place air traffic facilities directly beneath the patch of sky they deal with. With large-
scale use of real-time information, facilitated by high-speed data networks, air traffic

anywhere in a country could be managed from anywhere in the country.

This new paradigm originated in the 1980s and was studied during the 1990s and early
2000s by researchers at NASA, at FAA-related think tanks such as MITRE Corporation and
Lincoln Laboratories, and in aerospace departments of various universities. Similar studies
were taking place in Europe and elsewhere in the global aviation community. U.S.
researchers came to realize that this paradigm shift could dramatically increase the
capacity of the national airspace system, finally permitting significant increases in ATC
productivity by making air traffic management more efficient and less labor-intensive. And
by eliminating the need to have facilities located directly beneath the airspace they
manage, the new paradigm could lead to large-scale consolidation of ATC facilities, offering

economies of scale that would further increase productivity.

Those researching the new paradigm itemized the benefits that would be realized from

this kind of transition. They include:

¢ Savings in cost and time to airspace users: Reduced fuel consumption—due to more-
direct routings, optimal altitudes, less delay in holding patterns and other
efficiencies—would reduce the largest single operating cost of aircraft today. In
addition, the gains in productivity thanks to partial automation and, over time, facility
consolidation, would reduce the costs of the ATC system, which are largely borne by

those who use it (either via user taxes or direct fees and charges).

e Reduced congestion, fewer constraints on growth: The existing laborintensive

model cannot really be scaled up to manage the significantly larger volumes of air
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traffic that presumably would accompany continued economic growth. Without
major capacity increases, the result is likely to be increased congestion and either
higher air fares or some form of rationing. Direct routing will decongest existing
airways. The new paradigm could also increase the effective capacity of existing

runways, but additional runways will still be needed for continued aviation growth.

Increased safety: Throughout aviation history, every new technology (such as radio,
VOR, ILS, radar, TCAS) has improved air safety. A new system using far more-precise
and immediate information about where planes are and where they are heading, and
depending less on human visualization in three dimensions of up to a dozen moving
aircraft on a two-dimensional display, would be much safer than the largely manual
system it replaces. Independent safety regulation would help ensure that this is the

case.

Environmental benefits: The inefficiency of current ATC practices (resulting from
excessive fuel consumption and hence increased emission of CO2 and conventional
pollutants) has been estimated at 12 percent by the Intergovernmental Panel on
Climate Change, and that estimate is widely accepted in the aviation community. The

new paradigm holds the potential to eliminate most of that.

Increased technology exports: If the United States develops and implements
technologies and procedures to introduce the new paradigm, our aerospace and
avionics companies will be better positioned to compete with their overseas
counterparts for upgrading air traffic control in the rest of the world. This will spur

global adoption of the new paradigm and realization of its benefits.

Attempts at Transition

NextGen in the United States

In response to an Aerospace Commission report in 2002, the DOT, under Secretary

Norman Mineta, discussed the new paradigm with leaders of several other federal agencies

with an interest in the NAS—including the Departments of Defense, Homeland Security,

and Commerce (National Weather Service) and NASA. They proposed a multi-agency
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program office to flesh out the concept and develop plans for implementation, and in 2003,
Congress authorized creation of the Joint Planning & Development Office (JPDO). With DOT
as the de facto lead agency, the JPDO developed a concept of operations, an enterprise
architecture and an integrated work plan for what was initially known as the Next
Generation Air Transportation System. The awkward acronym NGATS was soon replaced
by the catchier term NextGen. Because air traffic management was the major component,

near-term planning and implementation became largely the job of the FAA.

Single European Sky

At about the same time, the European Commission undertook a similar effort in
response to the new technology-based vision and to growing airline complaints. The
complaints focused on much higher ATC costs in Europe and inefficient routings that led to
excessive fuel consumption and made greenhouse gas reduction targets more difficult to
achieve. The fragmented European ATC system was identified as a fundamental cause of
inefficient routings and higher costs. With annual air traffic activity roughly comparable to
that of the United The fragmented European ATC system was identified as a fundamental
cause of inefficient routings and higher costs. States, the system had 31 different air
navigation service providers (ANSPs) and 68 en-route control centers (compared with 20 in

the United States).

The resulting program was dubbed the Single European Sky (SES). In 2004, after further
study, the European Commission created the Single European Sky ATM Research
program—SESAR—an industry-government body for planning implementation of the new

technology and changes in procedures.

A number of other ANSPs, such as those of Australia, New Zealand and Canada, also
appreciated the potential of the new paradigm and began their own efforts to introduce
new technologies and procedures. And in 2012, the International Civil Aviation
Organization (ICAQO) brought together the ANSPs of most of its 191 member nations to
reach agreement on a phased series of air traffic “block upgrades” aimed at coordinating

the improvements in what is an increasingly global aviation industry.
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Disappointing Results

Unfortunately, despite extensive public relations about NextGen, SESAR and small pilot
projects, the large FAA bureaucracy (with a long and welldocumented history of difficulty
in carrying out technology procurements on time and on budget) has made far less progress
than most of the aviation community expected. NextGen requires aircraft operators to
equip their planes in parallel with FAA upgrades, and airlines and business jet operators are
understandably skeptical that large investments in upgrading their planes will lead to
timely benefits. That is partly because the FAA must fund its estimated $20 billion
modernization program from annual appropriations from Congress, and such a major
capital program is even more difficult than it would normally be because the federal budget
is under increasing pressure. Also, the FAA is believed to have managers and staff who are
skeptical of replacing radar with GPS-based technologies and creating systems that change

traffic controllers to traffic managers.

FAA modernization programs have repeatedly failed to increase ATC productivity.
Some see this as another sign of resistance to fundamental change, which leads only to
replacement of older technology with newer (and costlier) technology that performs the
same tasks and leaves the same flight procedures as before. Moreover, since Congress
provides the FAA’s funding, the agency tends to regard Congress as its customer. This
situation would be very different if the aviation industry were paying directly for the FAA’s

services and demanding improvements that could pass a business case test.

Europe faces variations on these problems, but some of its ANSPs are more open to
change than others. The largest problem is that many of the governments of the 31
countries involved in the SES project are highly resistant to unification of the airspace
across national borders. This is true even to the limited extent required under the plans to
create nine “functional airspace blocks” within which national ATC providers would jointly
streamline air routes and consolidate facilities. As a result, Europe’s progress toward
implementing the new paradigm has also been slow, except for a few pilot projects

involving demonstrations of new technology and procedures.
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Organizational Change Overseas

Most developed countries (other than the United States) have enacted fairly sweeping
organizational reforms of their ANSPs over the past 25 years, separate from, and largely
prior to, the launch of NextGen and SESAR. Until 1987, nearly all ATC was provided by a
government aviation ministry or department which, like our FAA, was both safety regulator
and ATC provider. Since then, beginning with Airways New Zealand in 1987, more than 50
nations have transformed their ATC providers into single-purpose corporations operated
or regulated by their governments. With some variation across nations, the general pattern
has been to separate ATC from safety regulation and give the provider a corporate form (in
most cases government-owned) with authority to charge airspace users directly for its
services. The revenue streams paid directly to these ANSPs enable them to issue revenue
bonds to finance large capital improvement programs. The larger ANSPs have generally

obtained investment-grade bond ratings.

Financial autonomy means that these ANSPs are neither affected by government
budget cuts nor subject to micromanagement by legislative bodies. Decisions to close or
consolidate facilities (within national borders) are made strictly as business, not political,
decisions. In addition, the direct user-pays relationship with aviation customers is intended
to reorient the ANSP’s focus from satisfying its former de facto customer (the legislative

body) to satisfying its real (aviation) customers.

Although there have been off-and-on discussions of similar reforms in the United
States, and serious reform proposals during the Reagan and Clinton administrations, none

has proceeded very far, and the FAA is today an outlier among the world’s major ANSPs.

Innovation in Practice

We now turn to seven case studies of recent efforts to introduce innovations in the
provision of air traffic services. All of these efforts have had to confront the built-in status-
quo bias that has been inherent in ATC, given its historical provision by air safety
organizations. A consistent finding, however, is that reformed, corporatized, customer-
focused ANSPs have been far more successful in deploying major improvements than the

unreformed, politicized agencies exemplified by the FAA.
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Case Study 1:
Digital Communications between Pilots and Controllers

The first successful concept for digital messaging between ATC and pilots originated
with FAA research in the 1970s but was developed and implemented by the ICAO Special
Committee on Future Air Navigation Systems (FANS), created in 1983. The committee,
which included airlines and both avionics and aircraft manufacturers, developed the
concept of CNS/ATM (Communications/Navigation/Surveillance for Air Traffic
Management), a precursor of the paradigm shift discussed previously. The initial focus was
to improve air traffic management in airspace that is out of the range of both radar and
normal VHF radio communication (such as over the oceans and over large under-populated
land masses). ATC in such airspace had always been “procedural”; since neither controllers
nor pilots knew exactly where planes were, the practice was to create a huge margin of
safety around each plane, 100 nautical miles (nm) laterally and 120 nm longitudinally, for
a total of 12,000 square miles. Pilots would periodically report their estimated position via

slow, long-range high-frequency radio.

CNS/ATM aimed to take advantage of GPS for navigation and surveillance, along with
digital satellite communications, combined with the capabilities of existing inertial
navigation systems and FMS computers on intercontinental jets. Boeing’s solution, called
FANS 1, was first certified on a Qantas 747 in 1995, and the following year, the first FANS 1
routes began in the Pacific airspace. As Airbus soon followed with its very similar FANS A,
the overall system became known as FANS 1/A. In addition to using GPS for navigation and
Inmarsat satellites for digital communications between pilots and dispatchers (a kind of
data link), FANS also provided Automatic Dependent Surveillance (ADS), which used data

communications to send position information to controllers.

Although the FAA accepted FANS 1/A due to its obvious improvements for oceanic
airspace, it was many years before the agency’s oceanic airspace software was made
compatible with it so as to provide radar-like position information on controller displays.
Furthermore, once FANS was operational in Pacific and North Atlantic airspace, the FAA
was very slow to consider similar controller-pilot data link communications (CPDLC) for
domestic airspace. Finally, in October 2002, the agency launched a pilot program at Miami

Center in cooperation with American Airlines. Like FANS 1/A in oceanic airspace, this CPDLC
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program relied on software updates to the aircraft’s FMS computer and made use of the
existing text communications system, ACARS (aircraft communications addressing and
reporting system), which was operated by ARINC and had previously been used only for

data communications between pilots and airline dispatchers.

American initially equipped 10 of its 757s and planned to add four 767s to the trial.
The FAA’s plan was to conduct a one-year trial and then expand CPDLC to the rest of the
20 domestic Centers by 2005. But in April 2003, the agency announced that the system
would not be expanded until many years in the future because of the high cost of the ARINC
messages, FAA budgetary constraints, and the fact that the benefits accrued mostly to
airspace users, not the agency. (This was despite the fact that a study for the FAA showed
how to expand CPDLC to all 20 Centers at lower cost.) By that point, American had equipped
20 757s, and Continental, Delta and FedEx were planning to join the Miami program later
in 2003. But the pilot program itself was terminated later that year, to the great dismay of
the airlines, which saw CPDLC as “the key architectural enabler of almost any future

envisioned air traffic management system.”

American subsequently transferred the CPDLC-equipped 757s to Europe, where
Eurocontrol (a multilateral agency with European ATC responsibilities) had announced a
schedule for phasing in data link, equipping key Centers and requiring all new aircraft to be
equipped starting in 2009 and all in-service aircraft by 2014. That program has continued,
with the 2014 deadline slipping only slightly, to February 2015. As of early 2013, the
German and Swiss ANSPs (both corporatized) had equipped their principal Centers for data
link, as had Eurocontrol for the airspace where it serves as the ANSP (Maastricht Upper
Airspace Control). The system will provide data link communications in all phases of flight
by 2015: pre-departure clearance, climb-out, en-route, approach and landing. Honeywell,
the supplier, expects the reduced workload in en-route communications alone to add 11

percent to effective capacity once 75 percent of aircraft are using it.

NAV CANADA and the UK’s National Air Traffic Service (NATS)—both corporatized—
worked closely to provide controller-pilot data link across the North Atlantic beginning in
2003. In 2011, NAV CANADA began phasing in domestic data link in its en-route centers
across the country, with all centers slated to be operational before the end of 2013. As of
June 2013, the percentage of airliners equipped ranged from 65 percent in Gander
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Domestic airspace region (adjacent to Gander Oceanic airspace) to a low of 25 percent in

western Canada.

In 2012, the FAA finally relaunched CPDLC (with some added functions and renamed
DataComm), awarding a contract to a team led by Harris Corporation. The initial test phase
provides only pre-departure clearances to planes at the gate, and that capability will be
rolled out to control towers beginning in 2016, with CPDLC at en-route centers starting in

2019, and system-wide capacity in full operation by 2025.

What does this episode tell us? First, the introduction of data link was not led by ANSPs.
Instead, it was developed and implemented under the auspices of ICAO by aircraft
producers Airbus and Boeing, working with airlines. It was intended to meet a real need for
improved performance in oceanic airspace, given the primitive service then offered by
ANSPs. And while it made considerable use of equipment already installed on
intercontinental jet airliners— FMS computers, inertial navigation equipment, and the
ACARS digital text-messaging system transmitting via satellite—it still required airline
investment in GPS equipment and FMS software upgrades. Eurocontrol and corporatized
ANSPs, along with FMS providers like Honeywell, then took the lead in introducing data link
into domestic airspace in Europe and Canada. The real laggard was the FAA, constrained by
annual appropriations from Congress and apparently unable to understand the benefits to

itself and its aviation customers.

Case Study 2:
Replacing ILS with GPS-Based Landing Systems

In the early 1990s, several avionics companies, including Honeywell and Raytheon,
used corporate funds to develop prototype airport landing systems that used GPS signals
instead of traditional radio-based instrument landing systems. The idea was that if GPS
signals from satellites were error-corrected (augmented) using several fixed transmitters
at known locations at and near an airport, they could provide precision landing guidance
for all runway ends at the airport at significantly lower cost than ILSs, which require a
separate system for each runway end. Thus, airports without an ILS could install a single
groundbased augmentation system (GBAS), which augments GPS signals to guide planes to

precision landings, and those using ILSs could gradually replace them with GBAS. FedEx
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spent company funds to develop and test a prototype system at its hub in Memphis, and
by 1998, enough data had been gathered from prototypes to persuade the FAA to launch

a development program, which it called the Local Area Augmentation System (LAAS).

But in October 2003, the Inspector General reported that the LAAS program was
experiencing serious technical difficulties and was unlikely to be capable of handling the
most precise landing approaches (so-called Category Il and Category IIl approaches, for
landing safely in conditions of very poor visibility, which some existing ILSs can achieve).
The report estimated that only 20 percent of the development work needed to achieve
even less-stringent Category | accuracy had been completed by that point in the contract,
instead of the expected 80 percent. In February 2004, after $200 million had been spent,
the FAA pulled the plug on LAAS and instead continued funding large numbers of new and
replacement ILSs (while continuing a small R&D contract for further work on the LAAS

concept).

Honeywell was unwilling to give up, however, and began work with corporatized ANSP
Airservices Australia to develop a workable Category | version of GBAS. FedEx and German
ANSP DFS separately continued similar work. By 2007, an Airservices/Honeywell GBAS
prototype was in test operation at Sydney, able to provide Category | service at both ends
of its three runways with a single unit. Prototypes were subsequently installed and tested
at Memphis for FedEx, Newark for Continental, and at Bremen, Germany and Malaga,
Spain. The FAA certified Honeywell’s Smartpath GBAS in September 2009, but as a “non-

III

federal” system, meaning that the agency would not fund it or take responsibility for its
performance. In 2012, air safety regulators in Australia and Germany approved Smartpath
for regular (as opposed to only test) operations, and the FAA approved regular operations
of the system at Newark and Houston. So far, these systems are providing only Category |
approaches, although Honeywell is continuing work on achieving the precision needed to
get its system certified for Category Il and Il landings. Encouragingly, Norwegian company

Indra Navia had its prototype Category Ill GBAS approved for operational testing in

Frankfurt, Germany in June 2013.

In this case, we have an example of the private sector initiating the development of a
new application of GPS for aviation. Evidently, the FAA misjudged how far the research had
progressed when it entered into a contract to develop LAAS, then erred in the other
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direction after the strong criticism of the Inspector General’s report. The more
entrepreneurial Airservices Australia was willing to work with Honeywell to further develop
the system, with positive results thus far. The only remaining question is when the more
precise Category Il and Category Il capabilities will reach certification. Finally, the FAA’s
current position is rather strange. “LAAS” is now back in the agency’s NextGen plans, but
the only system it has certified is categorized as non-federal, which means it is being
implemented only when an airport and one or more airlines are willing to pay the costs—

a kind of “not invented here” attitude.

Aviation stakeholders are divided on the value of GBAS. While all new Boeing and
Airbus jetliners come equipped to interface with it, only FedEx and United have embraced
the technology (which is now operational at their Memphis, Houston and Newark hubs). In
September 2013, when the NextGen Advisory Committee (NAC) prioritized 36 NextGen
capabilities at the FAA Administrator’s request, low-visibility approaches via GBAS were
among the 17 given the lowest priority—essentially “nice to have,” but not important

enough to retain funding, given the FAA’s current budget pressures.

76



9.2 The second source text

Ctyfmotoraky na ustupu

Méné je prosté nékdy vice. Velikdni jako Airbus A340, Boeing 747 &i Airbus A380

bezesporu patfi mezi symboly ddlkového cestovani, ale jiZ brzy to bude zfejmé uplné jinak.
Zachycené Ctverice kondenzacnich ¢ar plni spotterské servery stejné jako facebookové

profily a rodinna alba mnoha cestovatel(l. Dvojice motorll na kazdém kridle predstavuje

pro laickou a do zna¢né miry i odbornou verejnost jasné znameni, Ze cestujici poleti mnoho

hodin, do jiné ¢asti planety. Zda se vsak, Ze tato éra pomalu ale jisté sméruje ke svému

konci...

Boj o naklady

V poslednich létech jsme svédky relativné pozvolného, avsak jiz relativné
dlouhodobého trendu — zajem zdkaznik(l z fad provozovatell o ¢tyfmotorové letouny klesa
a ve flotilach mnoha z nich jsou nahrazovany dvoumotorovymi stroji. Ty totiZz dnes nabizeji
srovnatelnou sedackovou kapacitu a totozny nebo i delsi dolet nezli ¢tyfmotorové stroje, a

to pfi vyrazné Uspore paliva a nakladd na udrzbu.

Spolehlivost soucasnych pohonnych jednotek jiz ddvno eliminovala jakdkoli provozni i
bezpecnostni rizika a certifikace ETOPS umoznuje dvoumotorovym strojim operovat na
tratich daleko od zédloZnich letist. Tyto stroje tedy dnes bez obtiZi zajistuji pravidelna spojeni
napti¢ vsemi svétovymi ocedny. Nestabilni ceny ropy a nar(stajici konkurence na vétsiné
svétovych trhi pak prirozené nuti vétSinu dopravcu k nalezeni Gspor v provozu své flotily,
pricemz nakup dvoumotorovych letound namisto ¢tyfmotorovych patfi k podstatnym
faktorim této strategie. To se projevuje nejen v poctu objednavek jednotlivych typu, ale

prirozené také modifikaci nabidky vyrobcu.

Nejvyraznéjsim prikladem je ¢tyfmotorovy Airbus A340, ktery byl vyvijen spole¢né s
kapacitné stejné velkym dvoumotorovym Airbusem A330, s nimz ma prakticky identicky
trup a sdili s nim také vétSinu avioniky a nahradnich dilG. PrestoZe je tento typ stale
pomérné dulezZitou soucasti dalkovych flotil mnoha dopravci a Airbus se snazil podpofit
poptavku nabidkou prodlouzenych verzi A340-500 a A340-600, vyroba tohoto typu byla na

konci roku 2011 po zhotoveni celkem 377 letound ukoncena. Pro srovnani — jeho

77



dvoumotorovych ,dvojéat” A330 bylo objedndno jiz vice nez 1 300 a Airbus nyni nabizi

zakaznikim jejich modernizovanou verzi A330NEO.

O mnoho |épe neZ A340 na tom neni ani giganticky A380, aktudlné nejvétsi dopravni
letoun na svété. Z celkem 16 dopravcu, ktefi si tento stroj objednali, jich 11 objednalo
méné nez 10 kusl tohoto létajiciho obra, coZ Ize v jejich flotilach Citajicich obvykle desitky

velkokapacitnich letoun( bez skrupuli oznadit za zanedbatelné pocty.

S jesté daleko vyraznéjsim nezdjmem zakaznik(i o ¢tyfmotorové letouny se potyka
americky vyrobce Boeing. Producent legenddrniho Boeingu 747, ktery byl v rznych verzich
po nékolik desetileti nejvétsim dopravnim letounem svéta, predstavil v roce 2005
modernizovanou verzi ,,Jumbo Jetu” s oznacenim Boeingl 747-8. Téch vsak bylo za témér
deset let od predstaveni objednano pouze 119 kusU, z toho ve verzi pro cestujicich jen
skutecné tristnich 57 letadel. O to vice vSak zakazniky oslovily dvoumorotové velkokapacitni
letouny Boeingu, zejména B777 a B787, které oba patfi ke komeréné vibec nejuspésnéjsim
dopravnim letoundm v historii. Zdkaznici dohromady objednali jiz vice nez 2 000(!) téchto

letount a toto Cislo bez pochyby jesSté vyrazné poroste.

Cesta k uspéchu: od ¢tyf motora ke dvéma

Nejlepsiilustraci trendu nabizi dlouholety nejvétsi uzivatel typu Boeing 747, spole¢nost
British Airways. Skupina IAG, jiZ jsou British Airways soucasti, v dubnu 2013 oznamila, Ze
provoz jejich vice nez padesati stroja typu B747-400 (nejnovéjsi dodany v roce 1999) bude
v nasledujicich letech ukoncen. Nahradou se vSak nestanou Airbusy A380, jichz dopravce
objednal pouze 12, nybrz mensi dvoumotorové stroje typu Boeing 777-300ER, Airbus A350-
1000, Boeing 787-8 a Boeing 787-9.

Jen béhem nejblizsich péti let planuji British Airwas vyrazeni pfiblizné 25 Boeingl 747-
400, tedy témér poloviny své flotily legendarnich letount. V praméru by tak mél byt kazdé
2-3 mésice vyrazen jeden tento majestatni stroj. ,,Sedm-ctyri-sedmicky jsou stahovany z
provozu mnohem rychleji nez kdokoli ocekaval,” popsal tento obecny trend Richard
Aboulaifia, analytik spolecnosti Teal Group. Osud vétsSiny téchto strojll je pak vyfazenim z

flotily jejich dlouhodobych provozovatel( zpecetén...
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V podobném duchu hovofi také predni americka leteckd spolecnost Delta Air Lines. Ta
provozuje Uctyhodnou flotilu vice nez 700 dopravnich letadel, pficemz Etyfi motory ma
pouze 13 Boeingl 747-400, jez plivodné létaly u dopravce North West Airlines, ktery Delta
majetkové ovlddla. Nezdalo by se pfirozené hledat ve flotile takovéto letecké spolecnosti
také nejvétsi svétové dopravni letadlo? ,A380 je svou definici neekonomické letadlo.
Alespon pokud nejste dotovana statni spolecnost,” prohlasil v roce 2013 Richard Anderson,

generalni feditel Delta Air Lines.

Airbus vsak ani tak nema dlavod k zarmutku — v listopadu 2014 ziskal od Delty
vyznamnou zakdzku na 25 dvoumotorovych letound A330 NEO, které maji nahradit
soucasné B767-300 na transatlantickych linkach, a k tomu objednavku na dalSich 25
dvoumotorovych A350-900, které maji nahradit pravé ¢tyfrmotorové Boeingy 747-400 a
budou nasazeny zejména na linky transpacifické. Dodavky maji zacit v roce 2017, ¢imz

zacnou ¢tyfmotorova ,Jumba“ z flotily spole¢nosti definitivné mizet...

Low-costem i daleko, ale jen se dvéma motory

Podobny pldn maji také Deltou spoluvlastnéné britské Virgin Atlantic Airways
miliardare Richarda Bransona. Jejich feditel, Steve Ridgway, hovofil o zaméru zcela vyradit
z flotily ¢tyfmotorova letadla jiz v roce 2012: ,Rychle vyrazujeme z flotily ¢tyfmotorova
letadla, coz musime, nebot kamkoli se podivame, ceny paliva stoupaji.” V této souvislosti
spole¢nost nedavno zaradila do flotily dvoumotorové Airbusy A330-300 a letos také Boeing
787-9 a z vyznamnych mist jsou slySet informace o tom, Ze Sest svych objednanych A380,

jejichz dopravce v minulosti nékolikrat odlozil, nakonec viibec nepfevezme.

Ctyfmotorové stroje nenajdeme ani ve flotile nejvétsi svétové letecké spole¢nosti
American Alrlines, ktera svij primat ziskala diky fuzi se spole¢nosti U. S. Airways. American
ani U. S. Airways ctyfmotorova letadla ve svych flotilach jiz mnoho let nemaji a Zadné
informace o jakémkoli jednani spolecnosti o objedndvce A380 ¢i B747-8, jedinych
dopravnich ,étyfmotoracich na trhu, nejsou v soucasné dobé k dispozici. Nejvétsim
letounem v jeji flotile tak velmi pravdépodobné bude pfinejmensim po nékolik

nasledujicich let dvoumotorovy Boeing 777-300ER.

Na druhém konci svéta, v malajském Kuala Lumpuru, nalezneme dalsiho hlasitého

kritika ctyfrmotorovych letadel. Tony Fernandes je zakladatelem spolecnosti Air Asia,
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jednoho z prednich asijskych nizkonakladovych dopravc(, a také spolecnosti Air Asia X,
ktera se stala dosud jedinou nizkonakladovou spolecnosti, jiz se dafi dlouhodobé udrzovat

v provozu dalkové nizkonakladové lety.

Expanze vSak byla komplikovanéjsi, nezli samotny zakladatel pfedpokladal, pficemz jeji
lety do Evropy musely byt jiz po dvou létech provozu ukoncéeny. Nasazenym typem byl
¢tyrmotorovy Airbus A340-300. ,,Méli jsme zkratka Spatné letadlo. Cena ropy byla 80 dolart
(za barel, pozn. red.), pak stoupla na 130 dolarid. To je neslucitelné s provozem
¢tyfmotorového letadla,” uvedl k tomu Fernandes. Na otazku pfipadné objednavky A380
odpovédél Fernandes vymluvné: ,Nic se ¢tyfmi motory nemam rad. Je to pfilis drahé.” Lety
do Evropy chce spole¢nost obnovit hned, jak ji budou doruceny nové dvoumotorové

Airbusy A350.

O neblahé budoucnosti A340 ve flotile hovofil také José Luis Quiros, technicky reditel
Iberia Maintenance, zajistujici Udrzbu pro Spanélského narodniho dopravce Iberia.
Spole¢nost ma jiz nyni napldnovano jejich nahrazeni dvoumotorovymi Airbusy A350, které
pro ni a jiz vySe zminéné British Airways objednala materska skupina IAG. Provoz A340 vsak
muzZe byt prodlouzen, pokud vyrobce motor( Rolls Royce nalezne zplsob ke snizeni
nakladl na jejich udrzbu. ,Pokud vyrazné snizite ndklady na udrzbu, zméni se cely vypocet
Zivotnosti letadla a otevie se tim otdzka jejiho prodlouzeni”, uved| Quiros. ,,Pokud se vsak

nic nezméni, budeme pokracovat v obnové flotily tak, jak je nyni planovano.”

Ctyfmotoraky v ,,malém*

Nutno podotknout, Ze c¢tyfi motory nebyly vidy vysadou jen velkokapacitnich
dalkovych letound. Nejrozsifenéjsim ¢tyfmotorovym letounem pro kratké a stfedni traté je
Avro RJ100 (dfive BAe 146), které je diky své ponékud nezvyklé konstrukci pro letouny této
velikosti znamé také pod prezdivkou Jumbolino. | tento stroj vSak z pravidelnych linek
pomalu mizi. Naptiklad jeden z jeho nejvyznamnéjsich provozovatell v Evropé, spolecnost
Swiss International Airlines, jen v roce 2014 vyfadila z provozu ¢étyfi kusy tohoto typu a
nahrazuje je pronajmem dvoumotorovych letound Embraer 190. Zbyvajicich 16 stroja ve
flotile pak bude postupné nahrazeno dvoumotorovymi letouny Bombardier CS100, které
pro ni v roce 2009 objednala matefska Lufthansa Group a jejichZ prototypy nyni prochazeji

certifikaCnim procesem.
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Co se Ctyrmotordk( na kratkych tratich tyka, nejvyraznéji se tento koncept uplatnil v
Japonsku, kde byly po nékolik desetileti na vnitrostatnich linkdch béiné provozovany
Boeingy 747. Praveé japonsky trh dal dokonce vzniknout nékolika modifikacim toho typu k
provozu na kratkych linkach. Posledni byl B747-400D (,Domestic”), ktery byl uréen
vyhradné k provozu na kratkych tratich. Od ostatnich B747-400 byly na prvni pohled
rozeznatelné absenci wingletl, které by zbytecné zvySovaly hmotnost letounu a na

kratkych linkach by neplnily svaj isporny tcel.

Provozovateli Boeingl 747 na kratkych i dalkovych linkach byly obé nejvétsi japonské
letecké spolecnosti, Japan Airlines (JAL) a All Nippon Airways (ANA). Pfi kratkém
historii, kdy se roku 1985 nasledkem chyby v udrzbé zfitil Boeing 747SR spole¢nosti JAL a

na jeho palubé zahynulo 520 osob.

Ani japonskym dopravclim se vSak nevyhnul trend snizovani naklad( a s tim spojeného
ubytku ¢tyfmotorovych letadel na nebi. JAL, jeden z dlouhodobé nejloajalnéjsich zakaznik(
Boeingu, provoz B747 ukondil v roce 2011 a na jafe 2014 jej nasledoval také jeho vétsi
soukromy konkurent ANA. Zaklad dalkové flotily obou spolecnosti je tedy dnes tvofen
dvoumotorovymi letouny B777 a B787 Dreamliner a tyto stroje tam lze spatfit téZz na
linkdch vnitrostatnich. CtyFmotorova letadla z flotily obou spoleénosti vymizela a 74dna z

nich je nema ani objednané.

Doba, kdy desitky ceskych spottertd nékolikrat za |éto obléhaly letistni plot v Knézevsi
v ocekavani priletu Boeingu 747-400 spolecnosti JAL, kterd do Prahy kazdorocné zajistovala

nékolik charterovych letd, je jiz nendvratné pryc.

Obloha se méni

Ackoli nejdelsi non-stop pravidelna linka na svété spojujici australské Sydney a
americky Dallas je v soucasné dobé operovana Airbusem A380, z 30 nejdelSich pravidelnych
jich je jiz 23 operovano dvoumotorovymi letouny, ve valné vétsiné Boeingy 777 rliznych
verzi. Boeing 777-200LR je pak dopravnim letounem s vibec nejdelSim doletem na svété.
Historicky nejdelsi non-stop pravidelnou linku spojujici Singapur a Newark sice rovnéz
zajistoval ctyfmotorovy Airbus A340-500, avsak linka byla roku 2013 zrusena a provoz typu

A340 u Singapore Airines byl ukoncen. K ukonceni provozu tohoto typu se kromé jiz vyse
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zminéné lberie a Virgin Atlantic chystd také jihoafricky ndrodni prepravce South African

Airways.

Naprosta vétsina oslovenych zastupcli vyznamnych svétovych dopravcid se shoduje ve
snaze provoz ¢tyfmotorovych letounl ukondit, a ackoli néktefi z nich patfi rovnéz mezi
objednavatele A380, s vyjimkou spole¢nosti Emirates se u Zzadného dopravce nebude
jednat o paterni typ jejich dalkové flotily a ta tak bude takrka ve vSech pfipadech tvorena

vyhradné dvoumotorovymi stroji pro 250-400 cestujicich.

Ceny ropy stejné jako celkova situace na trhu jsou vSak nyni velmi nestabilni a i samotni
provozovatelé jsou ve stanovovani presnych harmonogramu obnovy svych flotil opatrni. Jiz
nyni je vSak jasné, Ze Ustup ctyfmotorovych dopravnich letount je nezvratitelnym trendem
a Ctvefici kondenzacénich ¢ar za jednim letounem budeme na obloze pozorovat stdle

vzacnéji.
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