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The Importance of Air Navigation
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Ailr navigation services are manifesfly impBrtant to the safety and efficiency. of
air transportation. Safety and security of flight depend upon the proficiency of

" adirmavigation. They also impact airline economics: bpth in terms ofi the :‘
chargeﬁh@y |mpose Upoen Users of the system, am delay andi circuity.

1) mpose op alrcrait operations. J

aeronautlcaww Hen such S charts.”
pa— "y ¥

Ira Lewis | , p— -
w W i S e - "?ﬁl-ﬂ' " e -
= . N ¢
IJ" -

i
[
"l
y Y e -
r- - - -
: | | B -
_‘ -



The primany. objective of air traific
services s o gravernt collisions =
veiweer) aifcraft, and to ayoid F{ 4 4

S RRecessany i"'ec'l-\ S. Annex 11 0

—reﬁuwes States to provide flight =

_Infermation 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 services
e provided. An aircraft in flight

lews e ffiGcomroI
_ iCflies through'

successive FIRs. Upon approaching
an airport at which a landing is to be
made, the aircraft passes into the
terminal control area [TCA].
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UK Airspace. is divided inte; 2 main areas, knoewn, as, Elight Infermation
JIENS) S, | 151 EIR, il irig Eorlelorr FIFL Trie
_resgonsiollity foringse lles wiih iliee caniras. The Logcon Ares zige]
—Terminal Control Centre (LATICC) situated an\West Drayion, The Scotiish

Oceanicand Area Control' Centre at Prestwick, and the Manchesier Area

Control Centre (MACC), at Manchester Alrport.
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Aircraft Departures

= FIOST ARMD FEENEST AIRCRAFT DEPARTURES
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The Chica,_go_anvention of 1944

[
T |
e

liC rEULES o 1eRE

)
Q
(1>
@
=
®
Iﬁ

ng‘eblerl

-Art|c1|e ¢ T 3 dul d ﬂl its may not be conducted ove ;
the ter'f o Asi arother State without ifs-autherzation f
*ATIEE Seefipwpilotiess airtraRtalmee flown ovey tie -
oIy B I ET StAlE TABIIRSISE E12

(SFrTra )/ dR lr]d-r Of '..-—,'EIMJ IBIESI9E C1a). DErMISSIOoN;

_ il ll_—_

/




1157307

220'E

Los Angeles) 15

116%

_

ey

T

P 5 .&ﬂ!ul, Ol
nv \4 ,u/q {
| AN
ol ,
_ 0

e . 1 L V‘ A
3 . | _A0 — &V o
# BN ] Tl
e m B
o B Y —' v'._
3 | A hY i A ,__ w
i 3OO 3 ]
£ = £ \ /...../. ", '
\ b ,. ._ ., b o o
b H 4 AN 74
e o iy ; ,....._ﬂ..:. w
4 a . i T
\ FRGRTAY " o
L, W ' MO o,
S M y

\ =™

¢
: ANTREA AR
RTINS
SN I

qe iy
L /.4 /‘f/ i i

A ’r4_,.

[
5 ﬁ&/.

./,W/r W

i
m.

«MV‘. 4 - i




I Mojfed areas must be of rea i

‘P’R HI"B

H
'\'l
fly” aZt(e)?lérgaf)o/ rﬁmrmi'ﬁ.fﬂﬁ?'?@lﬂves in “no-
l ERBENETOR



= Prohibited area —an-airspace

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

= Resitricted area — an air space
of defined dimensions above the
land areas or territorial waters,
within which the flight of aircraft
IS restricted in accordance with

@ﬁn specified conditions; and
anger area —a specified area

W)
dangerous to flight exist at
specified times.
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http://en.wikipedia.org/wiki/Image:KA_Flight_007.gif

air space without
permission to land
promptly at a designated
airport.

B

eHowever, States must
refrain from using

weapons against civil
aircraft in flight or

safety of aircraft;

eStates retain their right of
self-defense under Article
51 of the UN Charter.
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= |nterception Is to be undertake
only as a last resort;
= |f 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 boundaries of national air -
space, guide t.awaysfreoms
L prohibited;restricted or danger
areas, or instructittorland at a
designated airport.




1.rArticIe 25 — States must pro
assistance to aircraft in distress;
Article 26 — the State in which an

viation a!:ident involves death or

erious Injury shall inve te
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o= " 2= Article 11 — air navigation rules must be nondiscriminatory;
'*é Article 15 — air navigation charges must be nondiscriminatory;
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Articleiim

-
@se of alr naV|gat|on
twgState

uniferm conditions shall apply: te
facilities by aircraft of eveny-cen

alir navigationrchanges-shall"not. be nIghEr ferscheduled
) ____[Q_[_,__ejgnﬁalrcra*:ft than national aircraftengaged in similar
International operations; \ |

no charge may be imposed solely for the righ | nsit
over, entry INto, or exit fromits territory;

charges Impoesed shall be'published and comm‘lﬂmpated (0]
thed CAG Council; and XS

Jitel cgntractlng State/so requests, the ICAO Council'may. * "'=?i
reviewisuch' Charges and report and make ;n;
recommendatlons thereon to the concerned State(s). '




Alrpp _fand ATC Charg
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ATIA’S Coneas
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Woerldwide, airines anad the@sengers pay at
least US$43.5 billion a-yeat dirports-and ANSPS
or 11%: ofrairline revenues.

: Theserinfrastructure chargessform the 2nad Iargest
external cost to alrlines after; fiuel. o

Over the past 5 years airport aeronauti%
levenues per passenger increased 27%. .

The unit,cost of air navigation increased o: 496
durinpithessame period. S

At the sametime airlines reduced unit Costs
(eXC|Ud|ng fUEL)by 16% Source: IATA ; =y




eArticle 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 SARPSs; rules over the high seas shall be
those established by ICAQ;
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~ sArticle 89 — In case of war or national emergency, the
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Article 44 — ICAO shall “develop the principles and te
international air navigation”; Et_shall promote safet
encourdg?rﬁﬂ development of air rﬁwggx!gn J:acnme ,
_ Article 69 — if the ICAO Council concludes tate’
facilities are deficient, it may consult with said State;

Articles 70, 71 & 74 — the ICAO Council may finance, 0 roW‘
navigation services, or provide technical assi Iclanc
and the State agrees. — .':J' .
=
=
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= Annex 2 consists of general rules; visual flight rules and instrument fllght rules. The
~ . piletzin-command of an aircraft Is responS|bIe for compliance with the rules ofi the air.

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 VFR at night or above 6 100 m (20 000 ft)'except by special
permission.

= Most airliners fly under IFR at all times.

A f with air traffic services unitsifor all flights tham%
Srnationall borders, and for most other flights that:aresengaged i commerici
erations. Thelightiplaniprovides infonmation entierair raft's identity and

EgUImMENt; the poeintianc ime o departure, the route and altitude te be flown, the
destination and estimated time of arrival, and the alternaterairport to be used should

landing at destination be impossible. The flight plan must alse 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



ANNESSI-VIETConploncCAlRSERIC

Inierneaiional Alr N cl\/JJE 1Of)

e e

e A EX S ENUIIES THE PIOVISIONI OIMECESSAIYAMEICOIOIOEICAINNIG fpreiiior s@sj_uﬁi)p p—
*—__-___ﬂrght..crew members, air traffrc SErvices units, searcﬁ and rescue units, airport
management and others concerned with avratron

aeronautical USers by a meteorological office. Aeredrome 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.

= Landing forecasts contain expected conditions over the runway: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

etails off en-reuteweather, upper winds and upper-ain temperatures, often given in =

e form of meteorolorcal charts warnings relate i izardous phenm

e C“a"'r 1) i [thrRTermaten about srgnrfrcant changesin weather,
orologrcal watch offrces are maintained. They preparewarnings 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




= —-j—ﬁnne7(4 defines the obllgatlons of States to m: makﬁvaﬂa‘ﬂ‘lmtamﬂﬁﬂ‘@“—-“ —
aeronautical chart types, and specify chart coverage, format, identification and

: content including standardized symbology and colour use. The goal Is to satisty

- “the need for uniformity’ and consistency in the provision of aerenautical charts
that contain appropriate information of a defined quality. The ICAO 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 vistal' 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
Agr,onautical Chant — ICAO 1 : 1 000 000 charts provide complete world
coverage with uniferm presentation of data ata.censtant scale, and are u
© the productloer;mghe AeronauticaliGhart— ICAO 1:500 000
ies suppli and'provides a suitable medium for pilot and
on training. This series is 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.

Source: ICAO




ANNEA S UNILSOIJVIEASULEMEN IO DE

Jseé d m r\lr cl.ml \Jro de OOergtttorp

At t'h?l ternatlonal Civil AV|at|on Conference held at Chlcago In 1944 the ~ =
Importance of a common system of measurements was realized and a

« reselutien'wasadoepted calling on States to make use of the metric system as

the primary international standard.

= Adopted in 1979, Amendment 13 of Annex 5 extended ICAO'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
International System of Units, known as Sl from the "Systeme. International -
d’Unités", 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, SI units in aviation,
Including the litre, the degree Celsius, and the degree for measuring plane

gle: Jihere are'some non-Sl units which will.have to be retained, at least el
dorarily, includin the nautlcal mile and the K1ob, a wellrasith

—— —

L s - — . ——

¥ ments 144 and' to Annex 5 mtroduced a new deflnltlon of the metre,



ANNEX 6,- Operation, off Alrcraiit

Annes 6 covers such areas as aircraft operations, perforrnance, cormrnunications and
rJrIVUrIFJOfJ Jluomenr rnruﬂremrlmce, rhgnr cdocurnents, resgonsivilitizs of flignt

SARPS exist in [[ESpPECt of operatlng minima based On the )
environmental factors feund at eachiaerodrome. Subject to the State of the
— Operator's approval, the aircraft operatoer has to take into account the type of
« aeroplaneror-helicopter, the degree of sophistication of equipment carried on the
airerafi, the characteristics of the approach and runway aids and the operating skill of
the crew Iin 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 andirespoensibilities; 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
etiin nespect to instruments, maintenance, mass and load distribution (and the =
Securing of the loads), and operatmg I|m|tat|ons ofi tiheraircraft. ARRex G-a\lsg.r.em#%
I neNilightduty pereds for fligh

alrcraft taking 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: icao



ANNEXS L0 -VAEoRnAUICE SCOMMuUBICAHGNRE

Anriex 10 is divided into five volurnes:

Volume | — Radio Navigation Aids [si =t icengliczel cloctleniiligaieleiisies o

RtEMmaenal airciait OpEratens
~ Used by aircraftin all phases of flight. The SARPSs and! gliidance materiallofithis Velume

list essential parameter specifications for radio navigation aids such as the global
— navigation satellite system (GNSS), instrument landing system (ILS), microwave
= — |anding system(MLS), very high frequency (VHF) omnidirectional radio range (VOR),

non-directional radio beacon (NDB) and distance measuring equipment (DME).

= In — Cofr, _ 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), aerenautical 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);, aerenautical mobile service, selective calling system (SELCAL),
aeronautical speech circuits and emergency lecater transmitter (ELT):

and the technical characterlstlcs of ACAS.

= In 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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ANNESC L = N Biifies Siepvicas

AUEIESSESAVAYSIOf preventing=collision-between aircra rz, e geciinig) il
eEiEIuReieiderly flow of airtraffic, providing adyisEsais Il Infosszidon for e
SeiexcnuiEiicIEREonduct of flights, and alerting B ice for zlrereii in) clisiress,
ONIEETD mese OBJEE V-@Sq-lGA‘@rpf-G\ﬂS'IGﬁS =WMR{eIE (| esicplishinert of fligt
Inforeretion ceriires anloreEirey ppirolunits. . <&

Tre verJrJ S alrspace is d(!/ld edinto a series of centiguous h't Iriforrizition
CUIBIIBNEIRS) Within which alldraffic.services ake provided.

AMiEniEIControl sefvices consists of clearances and inform BINESSHEENGY
ATC UnlfisiEe] n e , vertical or lateral separatiorieigeiiEieuwAll
zliferelfi rJ/ In acecordance |th sither instrument light rules (IEEROIAVISUEINIIGHT
files (VRS
FEODNESISIAIESNONMPBIEINEn air traffic services (ANIS)ISEIENITENAGENIENT
Qrografes tg ermre e, safety, IS malntalned T inleh oo vision of AT Wiinlis)
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ANNEX 1

4 Annex 15 defines now arn aeronadtical inforrnation service (r\lq) JnrlJI recere and/or originaie,
collaiie or assemole, edi, rormrlr o[loJ isp/siore apiel disirguie s

- Stenmaton/data, Tihe goal s to satisfiythe need o unifemIty/ ancrce Y NEPIOVISION of
= aeronautical lnforma{-iﬂn/data—thahs required'for the operational tise by itermnationalciv mwlﬂﬂ:::—-

[he philosophy underlyingiAnnex 15, whichistems from Article 28 of the Conventlon on

_Acronauticallnicimation ICES

International Civil Aviation, is that each_State Is responsible for making| available to civil aviation
. interests any and all infermation 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
whichithe 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
ing)rmation bulletins (PIB), aeronautical information circulars (AIC), checklists'and lists of valid
NOTAM.

= 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

uirements for therquality (accuracy, resolution andiintegrity) of aeronautical infermation/data .
d terrain data. | ee———

yisystemi and putin place [y management procedures at all
\ Hoinating collatlng or assemllng, editing, formatting, publishing, storing

ﬂ IS rlutlng) of e aeronautlcal information/data precess. Theiguality: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
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Alr
Alr traffic managem
ground part and' a

e ground part of ATIVI COmpPrISEs the TUnCcLens off Al
raffic Senvices [ATS], Airspace Management [ASM]
S 2nd Air Traffic Floyy:Management [ATEM].
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r\]r feiffic rorJrUJ [AYEC JJ 0y OJQ:IH\
= dividedintoritree are —
=5 1 “Area control is deS|gne 0 ensure
= adeguatesseparation-of aircraft
once an-aiicraft has:left the
airspace controlled by an airport p—
and Is en route 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

stalrcase from the airport. Airport

Iandlng at or taklng off from an L X

airport in a control zone. This is ;

performed from the air traffic

contrel tower located at the airport. |


http://en.wikipedia.org/wiki/Image:Verkeerstorens_Schiphol.jpg

ICAO 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.

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

E




ANSP Organizational
Structures ks =

izations Degree of
Commercialization
0%

State-owned Corporation (Crown corporation)
Concession/Lease (all or part of the facilities) -
Partial Rrivatization (e.g. non-aeronautical)

Not-for-profit (stakeholder owned) Corporation

Fully Privatized Company (publicly traded share
-
-

.




2roolerrs or Treclitiorzl
Giovearammariizl lesiitiions
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sGovermmental institutions have had difficulty.
Il in keeping pace with the capital needs of ANS
[ to accommodate rapidly growing traffic

MR demands and maintain high levels of safety in
M aviation;

sGovernmental institutions usually. are
restricted in their ability.toe, borow money in

B capital markets to finance infrastructure

| improvements.

S -Governmental institutions, are subject.to,

il opvernmental preciiement and decisional
policies andfpractices, imposing bureaucratic
efficiency impediments; and

= -Governmental institutions are subject to civil
service labor costs and staffing levels

= undisciplined by market forces.
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e Atryante NGOs ™

<Typically, they are financial f-sufficient, weanedf =

Ibic‘)vern ent subsidies; e ¥
h_gy are-hetter able to _ mthe marke nd e
thereBy tnéetgraivi e
*They are are efficient; and“mtre cépable of reducing | ___ v
__costs for users, a"‘ﬂ‘s&laadweqmméﬂﬁ _ —
s nments; e @ o
'Tﬂﬂ.na have dovernanc structu‘é'asallo ing users
.. greater acc put on demsmninakln ;and
AEY-HSHah/-neyeto-ahno :'-:‘=""':"1L'l'bx" -charge
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. . 4 ELEVATIONS 1IN FEET
Prepared and puhlished by the Defense Mapping
Agency Hydrographic/Tapographie Ceanter,
Washingion, D.C. Compiled DOecember 19830,
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. |- prevent overcharging and other monopolistic
.| ypractices; - _
_.“sensure transparency as well'as the avanablhty — -
e and presentation of all financial data requiredto
._determine the basis:for charges:;
i sassess efficiency and éfficacy in the
: oper“ations of providers; ;- o
' ereview standards and quality of serwces .
providers; “and - : T
-monltor mvestments planned in relations to:
traffic forecast: e i
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_ = Article 28: S‘ tate responsibility and related LTabiIity
i'_-—_
= Because it Is the ANS Provider

= And/or because it exercises regulatory/oversight
functions (negligence in the exercise of, supervisory. -
responsibilities)

= Ultimate liability towards third parties (subject to a
‘T@ht off receurse against actuallentit Iiab,[g)_.!_*"‘

ource: EUROCONTROL

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

> Delegation, Outsourcing, Privatisation,



DElCOCIGIROIRS

= Agreement between the Service
~ Providers —
= Need for States’ prior approval

(for ATS: agreement for the

delegation of ATS to be
concluded between the States)

v’ Clear description of services
subject of the Agreement

Allocatio pter-parties
iabilityA(@sually; e provider

Of SGI’VlCG) Source: EUROCONTROL
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