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The Importance of Air Navigation

Air navigation services are mﬁifestly important to the
safety and efficiency of air transportation.——. . They also
impact airline economics both ifi terms of the charges they
iImpose upon users of the system, and the delay and

~ circuity. they can impose on aircraft operations. “Among
the traditional functions of government, air traffic control is

4 prov for the se of preventing collisions between
aircr the r and Between aircraft and obstructions on
the gro d& well as mﬁﬁ’and maintaining an
orderly flow of air traffic. In addition to ATC, the effective
management,of air traffic requires associated serwces
such as %terdlogy, rchand r scue, and
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_on the ground.

= Annex 11 requires States to provide flight
information centers and air traffic control units. They
provide clearances and information to achieve
longitudinal, vertical or lateral separation between
aircraft.

= The world’s airspace is divided into contiguous flight
information regions [FIRs] within which air traffic
quwices are provided. An aircraft in flight foellows en

te air traffic contﬁeiiqstructions as it fliesithrough
ive ElRS! pproaching an airport at

which'a landing is to be made, the aircraft passes
into the terminal control area [TCA].
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EXAMPLE: UK Airspace is divided into. 2 main Elight Information Regions,

RSE=HEISCoISHNEIRSANGNNENSCHECRNEIRMIENESPORSIPIINAG

ingse ligs with) irrss caniras, Trs Logcog Areel cilel Ternrinzl Corirol

S Centre (LATICC) sittiatediat WestDrayion, Iherscottish ©ceanicand

ArearGontrol Centre at Prestwick, and the Manchester Area Control
Centre (MACC), at Manchester Airport.
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The Ch cago Conventlon of 1944
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MADEIRA, MADEIR& IS

Proﬁ'blted area—an air space of e e

area or territorial waters of a State,
within which the flight of aircraft is
prohibited;

= Restricted area — an air space of

defined dimensions above the land
areas or territorial waters, within

ﬂg;ich the flight of aircraft is [t
tricted!in accerdancewith centain St
filedreonditions; and P
Danger area — a specified area

within which activities dangerous to
flight exist at specified times.
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AAN

Eurocontrol

The Convention
applies to civil
aircraft, and not state
aircratft.

However, when
Issuing regulations
for state aircraft,
States shall have
due regard for the
safety of navigation
of civil aircratft.
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- air space without
permission to land

promptly at a designated
airport.

| —

eHowever, States must
refrain from using

weapons against civil
aircraft in flight or

s on board or the
safety of aircraft;

-
eStates retain their right of

self-defense under Article
51 of the UN Charter.




RUSSIA

HOW CLOSE TO THE CONFLICT ZONE

The flight path The flight path of The flight path of
of MH-17 on the  Air India’s AIC-111  Jet Airways’

Area of Pro-Russia
rebel activity

day it crashed on July 16 9W-230 on July 15
© Centres of pro-Russian insurgency
, ¢
i Kramatorsk
Lublin
G Luhansk
eKiev
S Pol‘ava
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UKRAINE

Horlivka

<

Donetsk

5 Map not to scale



FAA prohibits planes from ﬂring in this
airspace (specified altitude limits may apply).

FAA warns planes that this airspace
is @ high-risk area



= |nterception Is to be un
only as a last resort;
= If undertaken, interception shall

be limited to determining the
identity of the aircraft, unless it is-
necessary to return it to its
planned track, direct it beyond
the bound_%rie_s of naﬂonal air
space, guideit away fromp
prehibited ed or danger
areas, or instructit to land at a
designated airport.

dertaken
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Air Defense Identification

Zones (ADIZ) over the —_

East China Sea region Saoule
SOUTH Sea of
SOUTH Japan

Beuters

Source: Chinese, South Korean and Japanese governments




Alrcraft INn DistreSsEEisls
Aceident Investlg flons

Ar_tiﬁr 25 — States must

"provide assistance to
aircraftin distress;
Article 2]6 — the State Iin
S Which an aviation accident
nvolyes death or sSEhNPIE
AnjunRy. ﬁa n g~

/gau {
Y| ireraft




= e State where the acelaentoccuiieassnallinvestgate;
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lION Ol aCCIGENTS OC
SHalllbe conaucied 1y

Records shall not be disclosed unless the d’ourts
determine that disclosure outweighs thé‘%\‘/erse Impacts '

= -

such action may have on future investigations. -

= The purpose of the investigation is to prevent
accidents, not to apportion blame or liability:

Fa o 'K

1



Article 22 — States must adopt all practicable
measures to facilitate and expedite
navigation by aircraft and prevent
unnecessary delays;

Article 28 - States in their territories must
provide airports, radio and meteorological
;‘Serwces and other navigational facilities; .

TSS—

States dressing
mmunications, codes, markmg, signals,
and operating procedures, and aeronautical
maps and charts.
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- Article 15 — air navigation charges must be nondiscriminatory;
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Article® ’Im

@se of air naV|gat|on
tln&State

uniform conditions shall apply to
facilities by aircrait of every.con

air navigation charges-shall"not. be higher: for:scheduled
fOFEIQﬂ%II’CI’éﬂ than national aircraftengaged in similar %
international operations; ‘ et

noicharge may be imposed solely for the righ ’ i nsit
OVer, entry into, or exit fromiits territory;

charges Imposed shall be published and commu,mcated (0]

thedGAG Council; and X S
if'a cgntractlng State/so requests, the ICAO Council* may : '=-=i
reviewisuch Charges and report and make ~7~y’"

recommendatlons fhereon to the concerned State(s )




Charges
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“provided by airports-and ANSPs suchas: = .
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ATA’S Co-‘ﬁ&?@zs

Worldwide, airlines and theﬁgsengers pay at
least US$43.5 billion a year Lports and' ANSPS

of: 11% oef-airliné revenues.

_Thesevinfrastructure charges form the 2nd Iargest
‘external cost to airlines after fuel.

Over the past 5 years airport aeronautim
revenues per passenger increased 27%. .

The unit.cost of air navigation increased ©: 470
duringithe,;same pefiod. o

At the same time airlines reduced unit costs o
(exdudmg erl)_ by 16%. source: 1ATA ‘ 2y
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Article 12 — States must assure that aircraft in its territory or =
carrying its nationality shall “comply with the rules and
regulations relating to the flight and maneuver there in

force”; such domestic regulations shall be uniform, to the

greatest possible extent, with SARPs; rules over the high
seas shall be those established by ICAQO.



Duties or statres

T . —_— e

~ Article-37 — States must “collaborate in securing the highest
__practlcable degree » of uniformity: in its regulations, standards,

procedures, and organization” so as to “facilitate and improve

air navigation.” ICAO shall adopt SARPs addressing

communications systems, characteristics of airports and

landing areas, collection and exchange of meteorological

iInformation, aeronautical maps and charts, aircraft in distress

and accident investigation, “and such other matters concerned
withthe safety, regularity, and efficiency;of air navigation as._ -
may: rom tlme [OUINE appPEeal applep |

es'that find it “|mpract|cable tor.comply” with

SARPS shall notify ICAO immediately; ICAO shall immediately
notify all other States of the differences between the SARPs
and the national practice of that State.




sRCE MAJEURE

[JArticle 89 — in case of war or national
emergency, the Convention shall not affect
the freedom of action of any State;
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Article 44 —|CAO shall“developithe principles and te
International’ air navigatiog’l’i it:shall promote safety onli

encourdyestherdevelopment of airwggacilitie'-

":"_'Article 6OEthel CA@NCounciliconcludes tate?-s'afr BV

Saciities are deficient, It may: consultwith saidfState;
Articles 70, 71 &4 — the ICAO Council may finance, 6
navigation services, or provide technical assis
and the State agrees.
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= Annex 2 consists of generalfrules, visualiflight rules and instrument flight rules. The
. pilet-in-command of an aircraft is responS|bIe for compliance with the rules of the air.

I

Flight in accordance with visual
flight rules is permitted if a flight crew is able to remain clear of clouds by a distance
of at least 1 500 m horizontally and at least 300 m (1 000 ft) vertically and to maintain
a forward visibility of at least 8 km. For flights in some portions of the airspace and at
low altitudes, and for helicopters, the requirements are less stringent. An aircraft
cannot be flown under VER at night or above 6 100 m (20 000 ft)'except by special
permission.

= Most airliners fly under IFR at all times.

f with air traffic services unitsiforall flights,thatwill cross - —
nternatlonal borders,.and for most other flights that are'eng gaged in'commercial®
“operations. The gjrrr ,)Lm provides informationjenithe aircraft's identity and
nt; therpointa e of departure, the route and altitude to be flown, the
nation and estlmated time of arrival, and the alternate airport to be used should

landing at destination be impossible. The flight plan must also specify whether the
flight will be carried out under visual or instrument flight rules.

= Regardless of the type of flight plan,

However, flights operating under IFR are either kept separated by air traffic control
units or provided with collision hazard information. source: icao
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e __._.ﬂrgbi,crew members air traffic services units, search and rescue units; airportt
management and othersiconcerned with aviation.

= At jnternational aerodromes the meteorological information is normally supplied to

- aeronautical users by a meteorological office. Aerodrome reports include surface
wind} visibility, runway visual range, present weather, cloud, air and dew-point
temperature and atmospheric pressure, and are issued either half-hourly or hourly.
These reports are complemented by special reports whenever any parameter
changes beyond pre-fixed limits of operational significance. Aerodrome forecasts
include surface wind, visibility, weather, cloud and temperature, and are issued every
three or six hours for a validity period of 9 to 24 hours.

= [anding forecasts contain expected conditions over therunway. complex in regard to
surface wind, visibility, weather and cloud.

= To assist pilots with their flight planning, most States provide meteorological briefings
which are increasingly carried out using automated systems. Briefings comprise

'details of en=route weather, upper winds and upper-air. temperatures, often given in R
e form of meteorological charts warnings relateditorhazardous phenGMEeENaEN=r
~ route, and reports andiioene orthe destinationiaerodromeand'its alternates

3 ~ Hinformation'about significant changes:in weather,
eorologlcal watch offices are maintained. They prepare warnings of: hazardous
weather conditions. Furthermore, aircraft in flight are required to report severe
weather phenomena encountered en route. These reports are disseminated by the
air traffic services units to all aircraft concerned.

= |CAO has implemented the World Area Forecast System (WAFS) to provide States
and aviation users with standardized and high-quality forecasts on upper-air
temperature, humidity and winds and on significant weather. source: icao



“’———Wﬁmefﬁes the obllgatlons oT:Stafes' to maké%vaﬂa'ble-cer@m )
~ aeronautical chart types, and specify chart coverage, format, identification and
_______ content including standardized symbology and colour use. The goal is to satisfy
- “the needfor ' :
that contain appropriate information of a defined quality. The ICAQO series of
aeronautical charts now consists of twenty-one types, each intended to serve
specialized purposes. They range from detailed charts for individual
aerodromes/heliports, to small-scale charts for flight planning purposes, and
include electronic aeronautical charts for cockpit display.

= There are three series of charts available for planning and visual navigation,

each with a different scale. The Aeronautical Navigation Chart— ICAO Small

Scale charts cover the largest area for a given amount of paper; they provide a

general purpose chart series suitable for long-range flight planning. The World

Ae o,nauticathha]rct— ICAO 1 : 1 OOOf%OO charts provide con|1pletedworld
=coverage with uniform presentatlon of data at'aiconstant scale, andiare usediin..

e production ofieth | he Aeronaum —_ICAO 1:500 000
s suppliesimore detail’and provides a suitable medium for pilot and

%ﬁ training. This series |s most suitable for use by:low-speed, short- or
medium-range aircraft operating at low and intermediate altitudes.

= The vast majority of scheduled flights take place along routes defined by radio
and electronic navigation systems that make visual reference to the ground

unnecessary. This type of navigation is conducted under instrument flight rules.
ource: ICA:
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Aﬂh‘é‘l‘r’ttern’tlonal CJyll AV|at|on Conference heId at Chlcago in n 1944, the
Importance of a common system of measurements was realized and a

« resolution'wasradopted calling on States to make use of the metric system as
the primary international standard.

= Adopted in 1979, Amendment 13 of Annex 5 extended ICAQ's role in
standardizing units of measurements to cover all aspects of air and ground
operations, and not just air-ground communications. It also introduced the
, known as Sl from the "Systeme. International
d’'Unites"”, as the basic standardized system to be used in civil' aviation.

= |n addition to the Sl units, the amendment recognized a number of non-Sl units
which may be used permanently in conjunction with, S| units in aviation,
including the litre, the degree Celsius, and the degree for measuring plane
ﬁle Tthere areisome non-Sl units which will have to be retained, at least =t

—

aporarily, lncludlng the n_utlcal mile and the not, as well'as the'footwhennisss

mﬂ 142nd115 to Annex 5 introduced a new definition of the metre,
references to temporary non-Sl| units were deleted. sourcs:icao




ANNEX 6 - Operation of Aircraft

Annex 6 covers such areas as aircraft operations, performance, communications and
navrgatlon equrment mamtenance, fli 9 t documents, responsibilities of ﬂlght

P existin respect of o opera ing minima based on the aircraft.and t
environmental factors:found at.each aerodrome. Subject to the State of the
o Operator's approval, the aircraft operator has to take into account the type of
w " geroplanerorhelicopter, the degree of sophistication of equipment carried on the

aircraft, the characteristics of the approach and runway aids and the operating skill of
the crew in carrying out procedures involved in operations in all weather conditions.

=  Annex 6 spells out the responsibilities of States in supervising their operators,
particularly in respect of flight crew. It calls for the provision of an operations manual
for each aircraft type, and places the onus on each operator to ensure that all .
operations personnel are properly instructed in their duties andiresponsibilities; and. in
the relationship of such duties to the airline operation as a whole.

= The pilot-in-command has the final responsibility to make sure that flight preparation
is complete and conforms to all requirements, and is required to certify flight
preparation forms when satisfied that the aircraft is airworthy, and that other criteria
met.in respect to.instruments, maintenance, mass and load distribution (and the
-Securing of the loads), and operatlng Ilmltatlons ofithe aircraft. Annexi6ralsoireq p_l@é—
erators to establishi iti Jr]d flightduty periods forflight

a|rcraft taklng into account the mass of the aircraft, elevation, temperature weather.
conditions and runway conditions, and include take-off and Iandlng speeds under
conditions which involve the failure of one or more power-units.

= Part Il of Annex 6 deals with aeroplanes in international general aviation. _
International commercial in transport operations and general aviation operations in
helicopters is covered in Part Ill. source: icro
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nalfaircrait operation | ids

~ised by aircraft inall' phases of flight. The SARPS anﬁ guidance ma olume
list.essential parameterspecifications for radio navigation aids such as the global
navigation satellite system (GNSS), instrument landing system (ILS), microwave

- andingrsystemy(VILS), very high frequency (VHF) omnidirectional radio range (VOR),
non-directional radio beacon (NDB) and distance measuring equipment (DME).

= In including those with PANS status,
general, administrative and operational procedures pertaining to aeronautical fixed and
mobile communications are presented.

. contains SARPs and guidance material for
various air-ground and ground-ground voice and data communication systems,
including aeronautical telecommunication network (ATN), aeronautical mobile-satellite
service (AMSS), secondary surveillance radar (SSR) Mode S air-ground data link, very
high frequency (VHF) air-ground digital link (VDL), aeronautical fixed
telecommunication network (AFTN), aircraft addressing system, high frequency data

inky(HEDL),, aeronautical mobile service, selective calling system (SELCAL),
aeronautical speech circuits and emergency locatortransmittern (ELTH: =
: o Rade contains'SARPS

d | £, o | ’
ﬂm? y A CAS) |nclud|ng SARPS for SSR Mode A, Mode C and Mode S,
and the technical characteristics of ACAS.

= |n SARPs and
guidance material on the utilization of aeronautical frequencies are defined. Volume V
contains information on the assignment planning of individual aeronautical radio
stations operating or planned to operate in different frequency bands. source: icao
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AN - Aeronautical Information Services

- Annex 15 defines how an aeronautical information service (AlS) shall receive and/or originate,
collate or assemble, edit, format, publlshlstore and distribute speclﬁed aeronautml
nformation/c ihergeallis to'sal Eeed c ; [ B RIOVISION'G
— aeronautical mformatien/data that |s~requ1 ed for the oper‘t| 1alltse by atior \ mamn;r—
['he philosophy: underlying Annex 15, which stems from Article 28 of the Convention on
International Civil Aviation; is that each State is responsible for making available to civil aviation
. interests any and all information which is pertinent to and required for the operation of aircraft
- engaged in international civil aviation within its territory, as well as in areas outside its territory in
which'the State has air traffic control or other responsibilities.

= Aeronautical information is handled differently depending on its urgency, operational significance,
scope, volume and the length of time it will remain valid and relevant to users. Annex15 specifies
that aeronautical information be published as an integrated aeronautical information package. It is
composed of the following elements: the Aeronautical Information Publication (AIP), including
amendment service, AIP supplements, international notices to airmen (NOTAM), pre-flight
mg{rﬂﬁﬂtion bulletins (PIB), aeronautical information circulars (AIC), checklists and lists ofvalid

= The need, role and importance of aeronautical information/data have changed significantly with
the evolution of the Communications, Navigation and Surveillance/Air Traffic Management
(CNS/ATM) systems. The implementation of area navigation (RNAV), required navigation

erformance (RNP) and airborne computer-based navigation systems has brought about exacting
dﬁﬁuirements for the'quality (accuracy, resolution andiintegrity) of aecronautical.infermation/data,

nditerrain data. T———
States must estab IS . gm@mﬂMJaManagement procedures at all
receiy and/ [ginating; collating orrassembling, editing, formatting, publishing, storing

ﬂ |str|but|ng) of the aeronaut|cal information/data process. The guality system must be
documented and demonstrable for each function stage, ensuring that'the organizational structure,
procedures, processes and resources are in place in order to detect and remedy any
information/data anomalies during the phases of production, maintenance and operational use.
Explicit in such a quality management regime is the ability to trace all information/data from any
point, back through the proceeding processes, to its origin. source: icao




nest practices forairnavigation

rfd

rz Jdent] fle d Ir] Vel r]ous.: Procacures
— \ avigation Service "'&N

; PANg -are operatmg praetqses_.jcop;detalled for SARPS; they. ampllfy the baS|c prmmples
— contained in'the corresponding SARPs

San Francisco Bay Area

Major Jet Arrival &
Departure Routes

OEPARTUR

= oaK =
> SFO e

HILLVIEW
AP

Skunk INT\ 74



e ground part of ATV comprises the functions ot Air

atfic Services [A TS|, Airspace Management [ASMVI|
d Aix Trafflc Flow Management [ATFM].

o

lerting servite Jatiate

fic Com

-
ontrol service @i

=

R OUETCKAVENNDEM M A EUTOPEENNEET Al IEamEWOTK oA
.JJruJ_l Jzinl. 1), 2008).



Al R RGAGEEIGEEON | R O,

Air fr..lfl ACONUIOIHANNC IS flf*’ |y d_luL,l...I
oINtoTy "eﬂ

Q_-_-—

] Area controlis deS|gned forensure
adequ on of aircraft once
an aircraft has left the airspace
controlled by an airport and is en route <l
to another airport.

2. Approach control (or terminal radar
control) gives approaching and
departing aircraft radio instructions
within the approach control area (the

airspace extending like a staircase

friemMnesairpontssAinport surveillance
radarmonitersiecation and altitude of
sliferziin Ulelor = rrolirlzll rziclelr cagirol,

SeAerodrome control'consists of

clearance given to an aircraft landing

at or taking off from an airport in a |

control zone. This is performed from

the air traffic control tower located at |

the airport.
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_ global naviﬁidn*satelhte system (GNSS),
= instrument landing system (ILS),
= microwave landing system (MLS),

= very high frequency (VHF) omnidirectional
radio range (VOR),

mdlrec adio beacos NDB’)‘a‘Hﬁ-_
distance measuring equipment:(DME).




ICAQ Is attempting to assist States in GNSS |
satellite-based communications, navigation

and surveillance/air traffic management
(CNS/ATM) systems.
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There are three forms of
classical” ANS providers:

» |ndividual State -
= Joint States (e.g. -

——s

= Non-Governmental Entity on
behalf of a State/States

J )
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ANSP Orgamz;t[anal
Structures /a |
L , Degree of

f Commercialization
0%

Authonty (C&l l 1 -

State-owned Corporation (Crown corporation)
» Concession/Lease (all or part of the facilities)

Partial Rrivatization (e.g. non-aeronautical)

Not-for- (stakeholder owned) Corporation

Fully Privatized Company (publicly traded share




L~ o\ ‘l + L~ Q!I‘I 1‘* o’ <
fl=pliie SULCUHOINS

- — .

*T’hey have had difficulty in keeping pace with
the capital needs of ANS to accommodate

@ rapidly growing traffic demands and maintain

LEAFaNIRIR high levels of safety in aviation;
/ &4t

, L. * | hey usually are restricted in their ability to
e Ry --_—Wéa—l:;—ms—? borrow money in capital markets,to finance
i, AN infrastructure improvements.
*They are subject to governmental
¥ procurement and decisional policies and

s | W4 practices, imposing bureaucratic efficiency.
NOTFORNAVIGATION” | "

ol {3 o , impediments; ancisss

T@ TN Ll - They are subject to civil service labor costs
\ [AEh BN . . . .
|t PR and staffing levels undisciplined by market
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I"-Typic ally, they are financiall ST
Ib‘{?\irern ent subsidies; I
hey are-better able to & ﬂ m the market, ¢ nd -
thereby eetgral -,
*They are maore efﬁcue ,andT Apab le of r.educing e
___costs for users, a"‘a“s&mw:nqmm&m _ —
%Wemments. r"”"':’F-' e e e e

n have governan structures aII0 ing users
~..greater acc put on decisioninaking;and

- — =REy USuany move tO-a mi "-I.-:.:‘.".'l‘.'.*.l.'1L"l'.l‘:‘k; 'Charge
== | appro@ésh to cost-aliocation. Pl o
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Prepared and published by the Defense Mapping

Agency Hydrographic/Topographic Center,
Washington, D.C. Compiled Oecember 1980.
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reduce rates in 2010, noNEeWer than 19 sté*tes RV
have pro‘po;séj mcreases}s ir. -

____Adjusting‘ferthe amount of AETFTAE

7, ()

greatest impact of‘the price ri 252 WJ come |np;

P@Tand (+18%), Romania (+17°2» AUSstria (+
o France (+6%), the UK (+5%) and taly +45
~ all, it will add $360 million to the airline bill.

a7 -




ICAO recomry

requurem
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T ,s -prevent averchatgmg and other monopoltsttc g
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_~_._determine the basis:for charges; - . S e
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(JArticle 28: State responsibility and related Liability

1 Because it is the ANS Provider

JAnd/or because it exercises regulatory/oversight

functions (negligence in the exercise of supervisory

responsibilities) ,

Itimate liability towards third parties (subject ;o a —

gﬁt of re =) -
Inal liabilities source: euroconTrROL

Commercialisation, etc do NOT exonerate the State
¢ from its obligations under the Chicago Convention

3 > ; Delegatlon Outsourcmg, Prlvatlsatlon



e et

— gfe_ément between the Service
Providers
= [INeed for States’ prior approval
(for ATS: agreement for the
delegation of ATS to be

concluded between the States)

= _[IClear description of services
'subject of the Agreement
HAllecationrorinter-partie
[ability (usually, the provider of
service)

JSource: EUROCONTROL
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