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FOREWORD 

The purpose of this Circular, which is published by authority of the Secretary 
General at the request of the Air Navigation Commission, is to provide preliminary guidance 
to States intending to exploit area navigation techniques in their air traffic management 
system, and to promote a measure of uniformity in their approach to this matter. 

The guidance material contained herein was developed by the Seventh Air Navigation 
Conference, which met in Montreal, Canada, in April 1972. Taking note of the air navigation 
equipment in use at the time, the Conference considered that there was no need for inter- 

' national standardization of any particular type of equipment. It emphasized, however, the 
requirement for implementation and operation of area navigation equipment on a common, 
co-ordinated basis and, to that end, developed guidance material for the design features 
and operational characteristics of such equipment in terms of accuracy, reliability and 
operational capability. Additional guidance material, based on operating experience at 
the time, was developed in the fields of aviation communications, operations, airworthiness, 
air traffic services and aeronautical information services. 

It was recognized that widespread implementation of area navigation might have 
considerable impact on current ATS procedures for air traffic on conventional routes and 
that the guidance material in this Circular would probably need to be extensively supple- 
mented. The Conference therefore recommended that States with developing experience in 
the application of area navigation share their experiences and inform ICAO of any problems 
that have arisen together with suggestions for remedying them. The guidance material is 
expected to be reviewed on the basis of such experiences before the middle of 1976, in 
accordance with Recommendation 5/3 of the Conference. 
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I C A O  Ci rcu la r  l l l - M ~ / 8 3  1 

GUIDANCE MATERIAL ON AREA MAVIGATIOK 

1. In t roduc t ion  

1.1 Operat ion i n  e x i s t i n g  a i r space  rou te  s t r u c t u r e s  r e q u i r e s  t h a t  a i r c r a f t  
adhere t o  desiynated f l i g h t  pa ths  leadin?  e i t h e r  d i r e c t l y  to:va-d o r  away from a  
n a v i ~ a t i o n  a i d ,  e.g. V@R/iIbIE o r  NDB. This  requirement imposes l i m i t ~ t i o n s  on t h e  
configl l rat ion of  t h e  rou t e  s t r u c t u r e  and is one of t h e  f z c t o r s  preventing t h e  
provis ion  of a d d i t i o n a l  r o u t e s  i n  t h e  a i r s p c e .  The nroblems t h a t  a r i s e  f o r  ATC 
f ro2  t h i s  l a c k  of f l e x i b i l i t y  of t h e  present  rou t e  s t r u c t ~ r e  may be l ~ a r t l y  overcome 
by the  use  of r ~ d a r ;  however, t h i s  is a t  t h e  expense of  increased  r z d s r  c o n t r o l l e r  
worklo?d. 

1.2 These l i v i t ~ t i o n s  a r e  c r i t i c a l  both i n  t h e  en-route phase of  f l i g h t  and i n  
r e l a t i o n  t o  a r r i v a l  and denar ture  procedures, which involve  climb and descen t ,  s i n c e  it  
is normal p r s c t i c e  t o  r e l y  on t h e  saxe ground s t a t i o n s  f o r  both phases of f l i g h t  with 
consequent concent rz ted  f - n n e l l i n ~  e f f e c t .  

1.3 A l og i c31  s t e p  toaard  providing more e f f i c i e n t  use of a i r s p a c e  and 
nerodron.>s would be t he  use  of ncviga t ion  s y s t e r s  which would permit f l i g h t  over  
predetermined t r a c k s  vrithin prescr ibed  accuracy t o l e r ~ ~ c e s  without t h e  need t o  f l y  
d i r e c t l y  over nav igs t i on  a i d s .  This  c a p a b i l i t y ,  f o r  which the  term "area navigs t ion"  is 
used, would permit,  f o r  exanple,  t h e  following: 

a )  E s t a b l i s k ~ e n t  of more d i r e c t  rou t e s  between depar ture  
and a r r i v a l  aerodromes t o  permit a  reduct ion  i n  f l i g h t  
d i s t ances  ; 

b)  Es t ab l i shn tn t  of  dua l  o r  p a r a l l e l  r ou t e s  a long  bas i c  
i t iner : . r ies  t o  accommodate a g r e a t e r  flovi of  t r a f f i c  
i n  t h e  en-route phase of f l i g h t ;  

c )  Es tab l i shnent  of bypass rou t e s  f o r  over f ly ing  a i r c r a f t  
i n  high dens i ty  te rmina l  a r e a s  t o  p e r p i t  a smoother flow 
of t r a f f i c  ; 

d)  Zstablishment of optimum a r r i v a l  and depar ture  r o u t e s  
t o  permit a smoother flow of  depar t ing  and a r r i v i n g  
t r a f f i c  i 
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2 I C A O  C i r cu l a r  1.ll-A~/83 

e )  Se l ec t ion  of optimum loca t ions  f o r  holding pa t t e rns ;  

f )  Establ ishment  of  a l t e r n a t i v e  rou t e s  des igna ted  in  advance 
b u t  used only a t  t h e  i n i t i a t i v e  of ATC t o  expedi te  t r a f f i c  
flow ; 

g)  Assignment by .YPC of non-designated trricks on an  ad 
hoc b a s i s  t o  meet r eques t s  by p i l o t s  o r  t o  r e so lve  
p a r t i c u l a r  t r a f f i c  problecs;  

h) Zxecution of instrument  approaches o r  descents  
through cloud towards rurxays o r  a t  aerodromes 
not  equipped with instrument  approach a id s ;  

i )  3stabl ishment  of s p e c i a l l y  d e s i ~ n e d  procedures 
f o r  s h o r t  take-off and landing  ( ~ T o L )  and h e l i c o p t e r  
opera t ions .  

1.4 The ~ o t e n t i a l  a p p l i c a t i o n s  ou t l i ned  above would bene f i t  both c i v i l  and 
m i l i t a r y  opera tors  a s  wel l  a s  the  *iTC system by aermi t t ing  increased f l e x i b i l i t y  of 
opera t ions .  The advantages of a r e a  naviga t ion  would apply not  only t o  con t ro l l ed  f l i g h t s  
but  a l s o  t o  uncont ro l led  f l i g h t s ,  f o r  which d i r e c t  naviga t ion  between two poin ts ,  o r  
t h e  s e l e c t i o n  of r o u t e s  bypassing congested o r  r e s t r i c t e d  a r e a s ,  toge ther  with e l imina t ion  
of t h e  need t o  f l y  d i r e c t l y  over  naviga t ion  a i d s ,  a r e  p r i n c i p a l  advantaces. The ex tont  
of t!ie advantages t o  be gained a r e  dependent upon t h e  ex t en t  and xapner of a 7 p l i c a t i o n  
but  a r e  p o t e n t i a l l y  very s i g n i f i c a n t  i n  t-rms of 2 i r space  c a p x i t i - ,  opcr--ting c o s t s ,  
tnjorkload f o r  ; i l o t s  an2 c o n t r o l l e r s ,  and f l i g h t  s a f e ty .  

1.5 Xlthoush t h e  fol lowing m a t e r i a l  dea l s  only u i t h  navig8tion i n  the  
ho r i zon t? l  p lane ,  i t  is recognized t imt  a  t h i r d  dimension of con t ro l  may be 
provided u l t i n r i t e l y  by the  add i t i on  of  a v e r t i c a l  guidance c a p l b i l i t y  t o  tPLe bas ic  
a r e a  naviga t ion  system. 

2. D e f i n i t i o n s  

Area Navigation (RNAv) - A nethod of navigat ion which permits  
a i r c r a f t  opera t ion  on any des i r ed  f l i z h t  path within t h e  
coverlge of s ta t ion- referenced  navig? t ion  a i d s  o r  x i t h i n  the  
l i m i t s  of the  c a p a b i l i t y  o f  self-cont3ined a ids ,  o r  a  
combinltion of t : ~ e s e .  

*Area  naviga t ion  r o u t e  - An ATS r o u t e  e s t ab l i shed  f o r  t h e  use  
o f  a i r c r a f t  capable of  employing a r e a  navigat ion.  

* Amended t o  accord wi th  Amenbent 20 t o  Annex 11. 
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. k e s  I! lvigat ion Zquiprnent - Airborne equipment which provides  t h e  
c a p a b i l i t y  meeting t h e  a?p rop r i a t e ly  e s t ab l i shed  c r i t e r i a  f o r  
-1rea n-ivi5:ition. 

RHBV Instrument Bgproach i rocedure  - B s p e c i f i e d  instrument  approach 
procedure, s u i t a b l y  i d e n t i f i e d  by an  app rop r i a t e  p r e f i x ,  f o r  use  by 
a i r c r a f t  with a r e a  naviga t ion  equipment. 

F3JAV Ar r iva l  Procedure - A s p e c i f i e d  procedure f o r  use by a i r c r a f t  
with a r e a  nav iga t i sn  equipment f o r  t r a n s i t i o n  from an  en-route 
way-point t o  t he  i n i t i a l  approach way-point of an instrument  approach 
procedure or  t o  a my-poin t  from which a v i s u a l  approach may be made. 

XIAV Departure Frocedure - A s p e c i f i e d  procedure f o r  use by a i r c r a f t  
wi th  a r e a  naviga t ion  equipment f o r  t r a n s i t i o n  from a des igna ted  
poin t  a f t e r  take-off t o  an  en-route way-point. 

RJAV Reference Aid - A ground-based naviga t ion  a i d  used as a r e f e rence  
f o r  t he  d e f i n i t i o n  of a p o r t i o n  of a n  WIAV r o u t e  o r  a n  RNAV procedure, 
and the  a s soc i a t ed  waypoint ( s )  . 
Slan t  Range - The a c t u a l  d i s t ance  between an a i r c r a f t  i n  f l i g h t  and 
a  r e f e r ence  a i d ,  t h i s  d i s t ance  being g r e a t e r  than t h e  ho r i zon ta l  
d i s t ance  because of t h e  l e v e l  of t h e  a i r c r a f t .  

S l an t  Range Error  - The d i f f e r ence  between t h e  s l a n t  range and t h e  
ho r i zon ta l  d i s t ance  from t h e  l o c a t i o n  of t h e  r e f e r ence  a i d  t o  
a  poin t  d i r e c t l y  beneath t he  a i r c r a f t .  

Tangent po in t  - The po in t  on t h e  c e n t r e  l i n e  of an HNAV rou t e  from 
which a  l i n e  perpendicular  t o  t h e  c e n t r e  l i n e  passes  through t h e  
l o c a t i o n  of a  s p e c i f i e d  RNAV re ference  a id .  

Way-point - A s p e c i f i e d  geographical  l o c a t i o n  used t o  d e f i n e  an 
RNAV f l i g h t  path. Two subsequent way-points d e f i n e  an RNAV r o u t e  
segment or  a  po r t i on  of a n  RNAV procedure. 

Chan~e-over poin t  - A s p e c i f i e d  po in t  on an RNAV r o u t e  expressed i n  
terms of d i s t ance  t o  t h e  nea re s t  way-points, a t  which change from one 
F31AV reference  a i d  t o  another  should be made t o  maintain compliance 
with t he  e s t ab l i shed  accuracy requirements. 
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4. Airborne s y s t e ~  requirements 

System design 

4.1.1 General 

4.1.1.1 To assure  compatibil i ty with current  f l i g h t  'deck procedures, a rea  navigation 
s y s t e m  should typ ica l ly  compute distances,  bearings, &/or command guidance s igna l s  
r e l a t i v e  t o  way-points used t o  define RNAV route  segments. The s y s t e m  may a l s o  
include p i c t o r i a l  displays.  

4.1.2 Inputs 

4.1.2.1 Area navigation systems may be designed t o  use a va r i e ty  of inputs  e i t h e r  
from stat ion-referenced a ids ,  such a s  VOR/Dyi, or from self-contained a i d s  such a s  
i n e r t i a l  s y s t e m  (or  i n  combination). It is  e s s e n t i a l ,  however, t h a t  regardless  of 
the inputs ,  compliance with the  prescribed accuracy requirements can be demonstrated. 

4.1.2.2 Automatic se lec t ion  of the appropriate reference a id  may be provided when a 
way-point is se lected by means of a d a t a  s torage and entry  device. However, the se lec t ion  
of a l t e r n a t i v e  station-referenced or  other input must be possible by manual input t o  the 
system. 

4.1.2.3 Select ion of t r acks  o t h e r  than those originally programmed m u s t  be possible by 
manual input t o  the  system. The -stem should a l s o  incorporate o f f s e t  capabi l i ty  by 
which the  p i l e t  can readi ly  s e l e c t  t r acks  p a r a l l e l  t o  t h e  bas ic  RNAV route. 

4.1.2.4 Checking of inputs  P 

Provision should be made t o  enable the  p i l o t  t o  check the  correctness  of 
inputs.  

4.1.3 Slant  range e r r o r  correct ion 

4.1.3.1 =ant range e r r o r  correct ion should be a function of airborne RNAV systems 
designed t o  use DWE inputs. 

Note. - I f  s l a n t  range e r ro r  correct ion ie not achieved - 
within the airborne system, procedural measures 
involving l a r g e r  protected airapace w i l l  be 
necessary t o  accommodate the  f l i g h t  path devia t ions  
which w i l l  OCCW. 

4.1.4 Information output 

4.1.4.1 Area navigation systems.houldprovide continuous information on f l i g h t  progress 
r e l a t i v e  t o  the RNAV route and se lec ted way-points, i n  a form meaningful t o  the p i l o t .  
They should give no operationally s ign i f i can t  misleading information. 
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