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~t an ea r ly  s t age  in its work, the All Weather Operations Panel 

(Amp) recognized the po ten t i a l  usefulness of a document consolidating S ta tes1  

and operator 's  experience in the preparation f o r ,  approval and implernentati~n of 

All Weather Operations. A t  its Fourth Meeting in Montreal in e a r l y  1971, the  

Panel considered t h a t  the time had arr ived f o r  the preparation of such a document 

based on the  considerable experience which had then accumulated regarding operations 

jn Category I1 conditions, and an appropriate recommendation w a s  made t o  the  A i r  

Navigation Commission. That recommendation w a s  approved by the  Commission, and 

the  Panel undertook the  preparation of the document as p a r t  of its ongoing Work 

Bogramme. 

A Working Group of the AWOP, t h o u g h  the  co-operation of S t a t e s  

and operatars,  had avai lable  t o  i t  a grea t  deal  of r e la ted  information. It pre- 

pared a comprehensive working paper f o r  consideration by the  F i f t h  Meet- o f  the 

AWOP, held i n  Montreal, Canada. 22 October t o  2 November 1973. The Panel fu r the r  

refined the  material. and recommended t o  the A i r  Navigation Commission its publication 

a s  an ICAO Circular. 

The A i r  Navigation Commission, on 12 February 1974, approved the  

r e l a t e d  recommendation of the  Panel, and requested the Secretary General t o  

p u b l i d  t h i s  Document, 
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I I ~ L F m I ~ T A T I O N  OF 
ALL WEATHER OPERATIONS 

CHAPTER 1. - INTRODUCTION 

1.1 Thir; document rtescribes and discusses xignif icant  operational and teolinical 
f ac to rs  associated w i t h  the achievement of all weather landing operations. It is intended 
t o  provide guidelines t o  assist S t a t e s  i n  t h e i r  development of improved all weather la7:iing 
capab i l i t i ee  by presenting the  col lect ive  experience of those ac t ive ly  engaged i n  such 
programmes. It should contribute t o  the deve'.>:>.nent of uniform pract ices  among Sta tes .  

1 2 General 

1.2.1 During the  ea r ly  yesrs  of e f f o r t  toward developing an a l l  weather la?r3;a;  
system, most a t t en t ion  WBB giver? t o  , ~ b t a i n i n g  a s u i t a b l e  non-visual precis ion g u i d a n ~ 3  
sgetem. The ICAO IIS has been refined u n t i l ,  at present,  i t  represents a weU-docw.e~:,~d 
standard guidance system, The r o l e  of o ther  elements, such as aerodrome environment - .  ' 
the  a i r c r a f t  f l i g h t  control  system, is equally important but less  well-documented. Yrt 

vork of che ICAO All Weat\er O p e r ~ t l o n s  Panel hafl served t o  in ter- re la te  these v a r i r u .  
LIcmor,t o . 
1.2.2 This document indicates  the  need t o  approach the  7c:nieve~rent of all. weather 

operations from a t o t a l  system concept. Ground guidance, the  s l r p o r t  environment, meteo- 
1.01ogical measurements, airborne equipment, f l i g h t  procedures m a  tile c a p a b i l i t i e s  of t r ~ r  
f l i g h t  crew are  all discuseed. The mater ia l  i n  the  t e x t  baa been compiled from Stace6 
<ocumente and pract ices  and f r o m  r e l a t e d  I W  Annexes and documents, appropriately 
2Terenced. S u l ~ a b l e  examples and reference to  de ta i l ed  requi.rsn!encs f o r  all. ~ i e a t i ~ t l  

O ,  1-dtlons prcdcx-ibed by some S t a t e s  &e prckided. 
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CHAPTER 2.  - GENERAL CONCEPTS 

2.1 General 

2.1.1 A l l  weather operations aim at improving t r a f f i c  r e g u l a r i t y  i n  l i m i t -  
i n g  v i s i b i l i t y  conditions without reducing the current ly  accepted s a f e t y  levels.  

2.2 Benefits  

2.2.1 The provision of a l l  weather landing f a c i l i t i e s  involves considerable 
expenditure on both ground and airborne f a c i l i t i e s .  The cost  va r ies  on a s c a l e  with 
the operational object ive ,  increasing rapidly  a s  zero v i s i b i l i t y  capab i l i ty  is approached, 
but w i l l  lead to  benef i ts  r e s u l t i n g  from improved regu la r i ty  and safety.  

2.3 System ooncept 

2.3.1 A l l  weather operations Categories I1 and I11 a r e  based on a t o t a l  
system concept; the system encompasses the complex of air and ground equipment (includ- 
i n g  both e lect ronic  guidance and visual a i d s ) ,  and t h e i r  use with defined f l i g h t  deck 
operating techniques. The p i l o t  is  par t  of the system and takes ac t ive  r o l e  i n  the  
landing operation. To t h i s  e f f e c t  he has t o  be furnished with the  necessary information 
t o  supervise all phases of automatic approach and landing and, i f  necessary, t o  assume 
manual control  of the a i r c r a f t  i n  order t o  complete the landing i f  adequate v i sua l  
reference i s  established o r  t o  carry out a missed approach procedure. 

2.3.2 System r e l i a b i l i t y  and i n t e g r i t y  is achieved through design f o r  low 
f a i l u r e  r a t e s ,  redundancy, system monitoring and procedures t o  allow f o r  operat ional  
a l ternat ives .  

2.4 Equipment desinn concepts 

2.4.1 A s  landing v i s i b i l i t y  is  reduced, more use is made of e lect ronic  
guidance and automatic control. Proximity of the a i r c r a f t  t o  the ground and obstacles 
at t h i s  stage of f l i g h t  demands a high l e v e l  of equipment r e l i a b i l i t y ,  system i n t e g r i t y  
and improved fl ight-path accuracy. 

2 - 4 2  Mathematical assessments c f  system r e l i a b i l i t y  a r e  used in system 
design and manufacturea however other  fac to rs ,  together with unforeseen occurrences, 
need t o  be considered in order t o  provide the  confidence necessary f o r  the  operations. 
This suggests a conservative approach t o  the  implementation of a l l  weather operations,  
through a gradual reduction i n  weather c r i t e r i a  commensurate with the  confidence gained 
by experience. 



2.4.3 Monitoring of a l l  elements of the system, including both ground and 
airborne equipment, i s  essen t i a l .  The p i l o t  must be informed of any f a i l u r e  a f fec t ing  
the s t a t u s  of the system. 

2.4.4 Redundancy is  an important concept i n  providing opera t ional  r e l i a b i l i t y ;  
standby f a c i l i t i e s  a r e  used with both ground and airborne equipment. The redundant 
f a c i l i t y  may a l s o  operate i n  a monitoring mode by comparison of its performance with 
t h a t  of  the  operating equipment; an a l e r t  may be provided i f  d i f ferences  exceed estab- 
l i s h e d  values. 

2.4.5 Autopilot design has advanced from simple i n s t a l l a t i o n s  to  duplicated 
i n s t a l l a t i o n s  providing " f a i l  passiven capab i l i ty ,  and t r i p l i c a t e d  and other  i n s t a l l a -  
t i o n s  providing " f a i l  operational" capabil i ty.  

2.4.6 A fai l-passive autopi lo t  provides t h a t ,  i n  the event of f a i l u r e ,  the  
a i r c r a f t  r e v e r t s  t o  manual operation but is l e f t  i n  a s t a b l e  f l i g h t  condition, while a 
fa i l -opera t ional  system provides t h a t  automatic con t ro l  is re ta ined following a f a i l u r e .  
Fai l -opera t ional  capab i l i ty  may a l s o  be provided by a fa i l -pass ive  autopi lo t  with a 
s u i t a b l e  f l i g h t  da ta  display as a back-up. 

2.5 Operations 

2 .5 .1  The visua l  phase 

The capab i l i ty  of the  a l l  weather operations system and the  degree of  
confidence es tabl ished i n  its operation w i l l  deternine how much of the approach must 
be conducted i n  v i s i b i l i t y  condit ions which permit the p i l o t  t o  v i sua l ly  assess  the 
systemls operation and, i f  required,  t o  fly the a i r c r a f t  manually. 

2.5.2 Associated with the  visual phase is  a decision height,  a t  which point  
the  p i l o t ,  having v i sua l ly  assessed the  approach, makes a f i n a l  decision t o  e i t h e r  
continue with the approach, o r  t o  make a missed approach. The fkctors  t o  be considered 
i n  determination of decision heights  i n  conjunction with l imi t ing  v i s i b i l i t y  conditions, 
a r e  discussed i n  Chapter 7. 

2.5.3 The landinq 

Some automated systems provide f o r  touchdown and even ro l l -ou t .  Such 
systems may overcome many of the l imi ta t ions  inherent  i n  rapid  t r a n s i t i o n  from ins t ru -  
ment f l i g h t  to  v i sua l  f l i g h t ,  incraase the probabi l i ty  of a,,pro?ch success and improve 
runway u t i l i z a t i o n  i n  low v i s i b i l i t y  ccnditions. The d e p e e  of confidence i n  such 
au tom~ted  systems is a decisive fac to r  i n  the acceptance of low v i s i b i l i t y  minima. 
To achieve the required degree of confidence, r e l i a b i l i t y  and i n t e g r i t y  must be 
adequately demonstrated. 
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2.5.4 Operational objectives 

2.5.4.1 To enable the specif ica t ion of equipment and performance require- 
rr.ents s s e r i - s  of operntional objectives is desc-<bed i n  Annex 10, Volume I, 
Attachment C to  Par t  I. 

Note: It i s  important t o  note t h e  di f ference between operational 
categories and f a c i l i t y  performance categories,  the  l a t t e r  
a re  determined by qu i te  separate technical  specif ica t ion.  
For example, an ILS can have a f a c i l i t y  performance 
category d i f fe ren t  from the operational category promulgated 
For the 13articular rllnway. 

2.5.4.2 Category I. The objcctive:  Operation down t o  60 metres (200 f e e t )  
decision height and with a runway v i sua l  range not l e s s  than a value of t h e  order 
of 800 metres (2600 f e e t )  with a high probabi l i ty  of approach success. 

Comment This can be regarded as a precision approach operation achieved 
without the  need f o r  f a c i l i t i e s  add i t iona l  t o  those which have been i n  use f o r  
several  years f o r  t h e  c l a s s i c  ILS approach. 

2.5.4.3 Category 11. The ob jec t ive :  Operation down t o  30 metres 
(100 f e e t )  decision height and with a runway visual  range not l e s s  than a value 
of the order @ 400 metres (1200 f e e t )  with a high probabi l i ty  of approach success. 

Comment I n  t h i s  category t h e  time avai lable  i n  the  v i sua l  phase l i m i t s  the  
corrections which can be made t o  the  a i r c r a f t ' s  f l i g h t  path. Consequently 
improved qua l i ty  of non-visual guidance and a i r c r a f t  equipment from t h a t  required 
f o r  Category I is  necessary. Improved approach and runway l i g h t i n g  systems a re  
necessary t o  provide adequate v i sua l  cues. Carefully considered f l i g h t  deck 
procedures and f l i g h t  crew t ra in ing  a re  ca l l ed  fo r .  

2.5.4.4 Category I I I A .  The cbjective:  Operation, with no decision 
height l imi ta t ion,  t o  and along the surface of the  runway with external  v i sua l  
reference during t h e  f i n a l  phase of t h e  landing and with a runway v i sua l  range 
not l e s s  than a value of the  order of 200 metres (700 f e e t ) .  

Cormnents I n  pract ice ,  Category IIIA operations may include a decision 
height below 30 m (100 f e e t )  t o  permit p i l o t  confirmation t h a t  a safe  automatic 
landing can be effected.  

I n  t h i s  operation the  guidance and control  systems must have 
the  capabi l i ty  t o  permit the  a i r c r a f t  t o  land sa fe ly  on t h e  runway without v isual  
reference but the rea f te r ,  during the  landing r o l l  the p i l o t  w i l l  normally control  
the  a i r c r a f t  by external  v isual  references.  
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2.5.4.5 Category IIIB. The object ive  : Operation, with no decision height l imi ta -  
t i o n ,  t o  and along t h e  surface of t h e  runway without r e l i ance  on ex te rna l  v i sua l  reference, 
and subsequently, t ax i ing  with ex te rna l  v i sua l  reference i n  a v i s i b i l i t y  corresponding t o  
a runway v i sua l  range not l e s s  than a value of the  order of  50 metres (150 f e e t ) .  

Comment This operation introduces a requirement t o  provide non-visual guidance 
f o r  ro l l -out .  Depending on the  taxiway configuration,  extensive improvements t o  
taxiway lightirig, marking and traffic control  may be required i f  the  attainment 
of the  lowest l i m i t s  of Category I I I l 3  a r e  intended. 

2.5.4.6 Category I I I C .  The cbjective:  Operation, with no decision height l i m i t a -  
t ion ,  t o  and along t h e  surface of the  runway and taxiways without re l iance  on ex te rna l  
v i sua l  reference. 

Comment This ult imate object ive  creates  t h e  need fo r  non-visual guidance t o  
guide t h e  a i r c r a f t  on the  taxiways and on the apron. The system w i l l  have t o  be 
applicable t o  emergency services  and o the r  e s s e n t i a l  vehicles unless a l t e r n a t i v e  
means can be applied t o  provide them with f a c i l i t i e s  f o r  rapid  and safe  movement 
while performing t h e i r  tasks .  
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; .1 Electronic .midance system 

3.1.1 ILS ground equipment consis ts  of a l o c a l i z e r ,  g l ide  :x.th 2nd two marker 
hencons, o r  a auitebly e i t z d  D1.13 where the  s i t i n s  of nnrker beacons is i:13ractical. 

3.1.1.1 The l o c a l i z e r ,  ~ l i d e  phth, marker beacons and/or DME must meet the f a c i l i t y  
i>erform:nce requirements Tor the a p ~ r o p r i a t e  category of operation specif ied  i n  Annex 10, 
volume I, Par t  I, Chapter 3. The guidance mater ia l  i n  Attachment C t o  Par t  I of t h a t  
docunent a l s o  l~rovides  useful  in fomct ion  fo r  the  planning and implementation of the system. 
Tqe !s!anilal on Testing of Radio Navigation Aids, Doc 8071, provides de ta i l ed  &dance 
inforxation cn ground r~nd f l i g h t  t e s t i n g  of radio  navigztion aids.  Volume I1 of DOC 8071 
i s  concerned ;iith ILS f a c i l i t i e s  exc lus ivdy ,  while Volune I is devoted t o  othcr  ICAO- 
Standard radio  navigcltion aids.  It w i l l  be noted t h a t  the qual i ty  of the IIS sibmals i n  
space is  not deternined so le ly  by the qual i ty  of the ground equipment. The s u i t a b i l i t y  
of the s i t e  fo r  ILS operations,  i n c l u e n g  the  influence of re f l ec t ion  from obstacle:.; 
i l l ~ u s i m t e d  by :he ILS s i z n a l s  imposes a s ign i f i can t  influence on the u l t i r a t e  qw. l i ty  o f  
?he s igna l  received at the a i r c r a f t .  I n  some ins tances  the cost  of s i t e  preparation may 
exclcd the cost of the  bes t  cpa l i ty  ILS equiyment , hol~evar, rnodern antenna desisn  may, i n  
some instances reqpce the  need fo r  expensive r i t e  preparation. 

3.1.2 The weather conditione experienced at  some in te rna t iona l  a i r p o r t s  m a y  be 
such t h a t  oper2ting m i n i m a  fo r  low v i s i b i l i t y  condit ions may not be required. I n  some 
cases r e l a t i v e l y  high OCLs may preclude low decision heights. Notwithstanding these 
considerations i t  i s  desi rable  t o  provide f o r  coupled approaches t o  low a l t i t u d e s  with 
f u t * a e  provision f o r  automatic landings and roll-outs,  i r r espec t ive  of the  weather condi- 
t ions.  It follows then t h a t  i t  may require  ca re fu l  s i t e  preparation to  ensure tha t  the 
ILS i n s t a l l a t i o n  meets the applicable ICAO standards, r e fe r red  t o  above. 

3.1-3 The qual'ity of both t h e  l o c a l i z e r  and g l ide  path s ignals  and t h e  operation 
of the  monitor may be adversely affected by flooding, o r  by an accumulation of snow i n  t h e  
area  surrounding t h e  antennas. Adequate drainage w i l l  a s s i s t  i n  a l l e v i a t i n g  flooding i n  
t h i s  area. Guidance mater ia l  on t h e  removal of snow as pract ised by two S t a t e s  is attached 
as Appendix 2. 

3.1.4 A l l  f a c i l i t i e s  associatad with the IL3  ground equipment aus t  be monitored 
5.n acco?Lsnce .;iith thz requirzments of Annex 10, Vo1;ur.e 1, Part  I ,  2hapter 3. Sone guidance 
:~cte;.ial on monitoring is cont:iined i n  Attachnent C t o  Pnrt I of the sane Annex. The 
p-ovision of i n t e c r n l  clonit o r s  ::nd f o r  f i c l d  ron i to r s  off  s r  -zciuanta;es f o r  operations i n  
Cclesory I1 ~ n i ~ i n a  and below. 
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3.1.5 Annex 10,  Volune I ,  Par t  I ,  Chagter 3 reconur~ends a [:lide ~ a t h  a n ~ 1 . e  
between 2 and 4 dei-ye$s and continues fu r the r  t o  raconm~nd the oper: t iona l ly  11e:jirable 
angle of 2.5 degrees. Notwithstanding ?.he l a t t e r  r?cox.;iendation, f?.ctors s-;ch es ,-lide 
path q ~ a l i t y ,  obstacle clearance requirements and a i r c r a f t  noise nuisance [nust be consider- 
ed,  keeping i n  mind t h a t  sa fe ty  and -the oz~erat ionzl  reqltir.enent a r e  (jf prime importance. 

3.1.6 To ensure t h a t  the i n t e g r i t y  of the  guidance s i g n a l  radia ted  by the ILS 
is  maintained during a i r c r a f t  approaches, all vehicles,  including a i r c r a f t  on the ground, 
must remain outs ide  the  I L S  c r i t i c a l  areas, a s  described i n  Annex 10, Vclume I, Attachment 
C t o  Pa r t  1. It may a l s o  be necessary t o  su j~erv i se  careful ly  the parldng and movement of  
some types of a i r c r a f t  and large  vehic les  i n  a much l a rge r  "sensi t ive  area". I f  a vehicle 
is within the c r i t i c a l  area ,  i t  w i l l  cause r e f l e c t i o n  o r  d i f f r a c t i o n  s f  the ILS s igna l s  
which w i l l  r e s u l t  i n  s i g n i f i c a n t  disturbances t o  the guidance s igna l s  on the approach path. 
T h i s  problem is aggravated by the  ground movement of l a rge  a i r c r a f t  i f  they a r e  &arked o r  
taxied i n  the v i c i n i t y  of  the runway within severa l  thousand f e e t  of ILS antennas, and 
c e r t a i n  combinations of  distance and aspect  can cacse ser ious  disturbances t o  both the 
glide path and the localiaer s igna l s , .  M i n i n u i . 1  ciizes of c r i t i ca l .  a reas  a r e  contained i n  
Annex 10, Volme I, Attachment C t o  Par t  I, I n  addi t ion in ter ference  experienced i n  the 
sensit i-re areas  may d i s tu rb  the IL3 ;uide.nee s idnals .  It is therefore e s s e n t i ~ l  t o  deterzine 
the  l e v e l  of in te r fe rence  c :@ed by a i r c r a f t  2nd vehicles st v,iriolls :~os i t ions  i n  tile 
s e n s i t i v e  a rea  and where t h i s  in ter ference  ta!:l-.s the I S  ~ i ; n o l  outside the ;)erformznce 
l i a i t s ,  t h i s  area  is a l s o  c r i t i c a l  2nd therefore  it Seccnes pa r t  of the d53igllc.atsd " c r i t i c a l  
area". The s i z e  of t h i s  f i n a l  c r i t i c a l  area  w i l l  depend nn :he type of iL5, i .e. Lhe 
radia ted  s i s n a l  ;oattern, its achieved ;~erformance i n  the cbyence of interl 'erznce :,nd the 
s i z e  of the  a i r c r a f t  and vehic les  being considered. Thus f o r  a ;x..rticalar ITS incjtalln- 
t i o n ,  the ATS u n i t  and tne operators w i l l  be concer:lf:d vit:? only cne zrea  - the c r i t i s f i l  
a rea  - where a l l  types of a i r c r a f t  and other  ~ r o ~ n d  vehicles cal-. cavse Ln unscoeptable 
disturbance t o  the  ILS perfornmce. It is obvio!ls.ly not p-:c5icable t o  develop precise  
c r i t e r i a  covering a l l  such ces s hsnce the  s i z e  nil ~:i?.>e of tile c,>itic;..l are& Tor a 
? a r t i c u l a r  I L S / t a x i i n ~  s i r c r a f  t combin..tion .alst  be de te r  ,1-L-s3 '-7 'le S tnce concerrled. 

3.1.7 The r e l i a b i l i t y  of t h e  system i s  r e l a ted  t o  the  number of unscheduled 
outages which may be experienced. These outages can be reduced by a number of techniques, 
such-as duplicating o r  t r i p l i c a t i n g  equipnent, control  accessories,  cabling, e t c .  The 
extent  t o  which equipnent should be duplicated o r  t r i p l i c a t e d  w i l l  depend on the  number 
and t h e  extent  of t h e  outages which can be opera t ional ly  to le ra ted  and on an assessment 
of the  r e l i a b i l i t y  and a v a i l a b i l i t y  of individual  components making up the system. Power 
supplies designed t o  provide the  appropriate degree of a v a i l a b i l i t y ,  or  cont inui ty  of 
service must be provided f o r  Category I1 and I11 operations. Adequate monitoring of a l l  
f a c i l i t i e s  associated with precision approaches i s  e s s e n t i a l  t o  achieve t h e  high degree 
of i n t e g r i t y  demanded by lower operating minima. I t  i s  necessary t h a t  the  p i l o t  be made 
immediately aware of any opera t ional ly  s ign i f i can t  f a i l u r e  o r  degradation of service 
observed a t  a ground monitoring s t a t ion .  The system must ensure minimm delay i n  relaying 
t h i s  e s s e n t i a l  information t o  the  p i l o t  hence system s t a t u s  information, as  derived from 



';he .. r-nitor ,  1 s t ;  ?E ~-~r~i lz!~! .= .  ~:itl- 2 n i n i r w  of delay tc  Ihe .I?:; uni t  jjroviding approach 
cniltrol service.  Yith reg;:rd ta :lonitoring i n  gensrai ,  i t  ;.sill be appreciated t h a t  
secoqdcu.j 2qui;rnent is need,td t o  increase r e l i a b i l i t y  r.nd r;:onitorin;: f a c i l i t i e s  ;re 
needed to maintain i n t e z r i t y .  However, s ince  the nonitor is ,  i n  i t 3 s l f ,  subject  t o  
f a i l ~ u - e  its sdeoi~n should not degraie the ILS r e l i a b i l i t y  t o  an :~nacceptable degree. 

3.1.8 It is e s s e n t i a l  t h a t  a l l  ILS i m t a l l a t i o n s  be ground 2nd f l i g h t  checked 
st the t ine  of ccn-~iss ionind and ct r e @ . a r  i n t e r v ? l s  i n  accordance ~ l i t h  the  requirements 
of Annex 10, Volume I ,  Par t  I, Chapter 2 t o  cns1u.e an adeq~late and unifcrm standard of 
non-visual p i d z n c e  ~ ~ j r w h e r e  i n  the world. The llanual of Testing of Radio Navigation 
Aids (Doc 3971) rjrovides ~ u i d a n c e  on the frequency of t e s t i n g ,  m d  on tec-hiques  and 
procedures for  conductirly zrol~nd and f l i g h t  t e s t s .  I n  the event t h a t  a f a c i l i t y  f a i l s  t o  
neet  :he requirements f o r  the catesory f o r  which i t  bras com3issioned, i t  nust  be downgraded 
to  t h e  category w!:ich can be ne t  and users  advised through the AIS. I f  f l i g h t  t e s t i n g  
of the ITS cannot 5e arranged within the required time >eriod,  i > l ~ ~  the spec i f i ed  margin, 
tile ins ta l l .z t ion s l -~mld  Se downgraded t o  an a?:x-opriate lower category. 

3.2 Visual a i d s  

3.2.1 Li@ting: - A~proach,  threshold,  touchdown zone, runway edge and centre 
l i n e  and other  aerodrome l i g h t s  a r e  required i n  compliance with Annex 14, P a r t  V, Chapter. 
2, a p y o p r i a t e  t o  the category of operation f o r  which the r!mway(s) is intended. Wherever 
f eas ib le ,  and p a ~ t i c u l a r l y  i n  instances where the  runway-may i n  fu ture  be up-graded t o  
Category I1 s t a t n s ,  i t  is advantageous t o  p r ~ v i d e  inproved l igh t ing  (i.e. Category 11) 
during the i n i t i a l  cons trt1.ction o r  resurfacing of Precis ion api~roach runways Category I. 
Piis would e l i n i n a t e  the need f o r  extensive modifications t o  the  l i g h t i n g  system i n  fu ture  
up-grading of the runway t o  a f u l l  Category I1 s t a t u s .  Furthermore, opera t ional  benef i t s  
would r e s ~ . l t  n t  some loca t ions ,  and ac?vc?nta,oes would accrue fo r  t r a i n i n g  and crew exposure. 

3.2.2 Monitoring and l i g h t i n g  c i rcu i t ry :  - A l l  l i g h t i n g  s h m l d  be rr,onitor~.d. i n  

downgrading must be avai lable  t o  the  p i l o t  i n  compliance with Annex 15. It w i l l  be 
appreciated t h a t  some l i g h t s  may f a i l ,  but provided these  f a i l e d  l i g h t s  do not exceed 
a predetermined maximum and a r e  d i s t r ibu ted  i n  a manner which does not confuse t h e  l i g h t i n g  
pat tern ,  the  system may be regarded a s  sa t is fac tory .  It  i s  both d i f f i c u l t  and expensive 
t o  provide monitoring of individual  l i g h t s ,  except by regular  v i s u a l  inspection i n  a l l  
sections of the  l i g h t i n g  system and consideration may therefore  be given t o  monitoring 
only l i g h t i n g  c i r c u i t s .  To he lp  safeguard recognizable pat terns  i n  t h e  event of f a i l u r e  
of a s ingle  c i r c u i t ,  c i r c u i t s  should be in te r l aced  so t h a t  the  f a i l u r e  of adjacent l i g h t s  
or  c lus te r s  of l i g h t s ,  will be avoided. Alrther information on lighting c i r c u i t y  is 
contained i n  Annex 14, P l r t  V I I ,  3.3. 



Note 1: The effect iveness  of the l i g h t i n g  is  d i r e c t l y  r e l a t e d  
t o  the maintenance of the f i x t u r e s  e.g. c leanl iness  of 
the  lenses. Where tranoi.~issorneters a:-a i n s t a l l e d  t o  
provide RVR measurements a small de te r io ra t ion  fac to r  
is usually included i n  the f i n a l  readout t o  compensate 
f o r  d i f ferences  between the theore t i ca l  l i g h t  i n t e n s i t y  
and t h a t  observed i n  practice.  

Note 2: I n  the event t h a t  any p a r t  of  the approach o r  runway 
l i g h t i n g  d i f f e r s  from the Standards o r  Recommended 
Prac t i ces  i n  Annex l b l  the  d i f ference ,  such 3s 
var ia t ions  i n  l i g h t  spacing o r  pat tern ,  should be 
c l e a r l y  s t a t e d  i n  the  S t a t e  AIPs so t h a t  the expected 
v i sua l  s e e e n t  a t  p a r t i c u l a r  decision heights  can be 
es tabl ished by a i r c r a f t  operators. However, i n  the 
i n t e r e s t s  of  in te rna t iona l  standardization i t  is 
important t h a t  only ICAO standard l i g h t i n g  systems 
should be i n s t a l l e d  a t  a i r p o r t s  where low v i s i b i l i t y  
operations a r e  to be ca r r i ed  out. 

3.2.3 &way and taxiway marKing - tne importance of c l e a r  zad consl ic-ous  rxn- 
way and taxiway m-xkings increases  as the v i s i b i l i t y  decreases. Runways 2nd taxi-holding 
pos i t ions  should be marked t o  conform with the requirements of  Armex 14, Pa r t  V ,  
Chapter 2. The conspicuity of  runway  markings and taxiway markings de te r io ra tes  rapidly ,  
p a r t i c u l a r l y  at aerodromes having high movement r a t e s ,  therefore,  the need t o  frequently 
inspec t  and maintain these marungs c m o t  be over-emphasized, especia l ly  f o r  Category I1 
and I11 operations. 

Note: I n  addi t ion t o  mater ia l  avai lable  i n  ICAO Annexes and 
Manuals, considerable guidance mat- r ia l  on design 
c r i t e r i a  for non-visual and v i sua l  f a c i l i t i e s  i n  the 
terminal  a rea  is provided i n  S t a t e  "ocuments. 

Runways and taxiways 

3.3.1 Runways should be at l e a s t  45 m (150 f e e t )  wlde f o r  Categories I1 
and I11 operations and they should be provided with adequate load bearing shoulders. 
When considering the  design aspects  f o r  a new runway, o r  major changes t o  an e x i s t i n g  
onel due consideration should be given t o  the  need t o  provide f o r  the ultimate 
category of operations intended at each such runway. Althcugh present  requirements may not 
r equ i re  this degree of development f o l  ", . yews ,  l i . , i i ta t ions  ~ i - ~ j -  r-eld t o  be placed on 
the  e rec t ion  of obstructions i n  the v i c i n i t y  of the a i r p o r t  and/or the taxi ~ a t t s r n  t o  
ensure t h a t  c r i t i c a l  a reas  a r e  avoided. Adequate provisions should a l so  be made f o r  
holding bays i n  which a i r c r a f t  can await clearance to  cnter  the r i ln, lv.  h s x  14, P a r t s  
I11 and I V ,  provide mater ia l  which w i l l  a s s i s t  i n  many r ~ s p c t s .  
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3. lt Pre-threshold t e r r a i n  

3.4.1 The operation of some automatic landing systems a r e  dependent on the radio 
alt imeter.  The f l a r e  p r o f i l e ,  the r a t e  of descent at touchdown and the  distance of the 
touchdown 2oint  from Lhe runway threshold can be a f fec ted  by the p r o f i l e  of the t e r r a i n  
i ~ ~ n e d i a t e l y  p i o r  t o  the  threshold. Terrain considered most c r i t i c a l  l i e s  i n  an a rea  
GO m (200 f e e t )  e i t h e r  s ide  of the runwa cantre l i n e  extending i n t o  the approach a rea  t o  r a distance of a t  l e a s t  300 m ( 1  000 f e e t  before the threshold. Annex 4, Chapter 15, 
requires  tha t  a t e r r a i n  p r o f i l e  chart  be published by S t a t e s  providing i a c i l i t i e s  f o r  
operations below Category I and the Aeronautical Chart Manual, Doc 8697 -~~ /889 ,  provides 
.pidance on the production of su i t ab le  charts. Due t o  the difference between s i z e s  of 
the a reas  i l l-aninated by d i f fe ren t  types of radio a l t imete r s ,  f l i g h t  t e s t s  should be 
coaducted t o  ensure r e p e t i t i v e  p r o f i l e  heighto. The guidance mater ia l  i n  Annex 14, 
Attachment B makes reference t o  the maximum slopes of pre-threshold t e r r a i n  which are 
nomal ly  accrptable when planning a new runway for  low v i s i b i l i t y  operations. Notwith- 
s t ln2 inz  t h i s  p i d a n c e ,  where t e r r a i n  is considered marginal, p r a c t i c a l  f l i & t  t e s t s  
conducted with equipment representative of t h a t  used by a i r c r a f t  osera tors ,  a r e  considered 
t o  be the only means of determining f i n a l  acceptance. Before an operator conducts an 
approach i n  instrument meteorological conditione (IliC) down t o  Category I1 minima at any 
a i r p o r t ,  an  a2~1roach i n  v i sua l  weather conditions should f i r s t  be made t o  enslure t h a t  the  
j i rcraf t  with i ts  assoc ia t ld  Category I1 equipment w i l l  perform s a t i s f a c t o r i l y .  Any 

addlt ions o r  a l t e r a t i o n s  t o  ex i s t ing  s t r u c t w e s  i n  t t e  pre-threshold t e r r a i n  a rea  must be 
closely exmined t o  determine any e f f e c t  on published information. I n  the event t h a t  an 
a l t e r a t i o n  i n  th ib  a rea  has a s ign i f i can t  e f f e c t  on radio  a l t imete r s  then the amended 
d a t a  r e l a t i n g  t o  the  t e r r a i n  p r o f i l e  chart  must be disseminat3d by NGTAM. 

3.5 Secondiuy power suppl ies  

3,5.1 Requirements fo r  the  provision of secondary power suppl ies  for  v i sua l  and 
3on-visual a i d s  are spec i f i ed  i n  Annex 14, Par t  V I ,  and Annex 10,  Volume I, Par t  I, 
C h a ~ t e r  2, resgectively.  Glidance material  i n  the Aerodrome I h u a l ,  Pa r t  IV, Chapter 1 
and i n  Annex 10, Volume I, Attachment C t o  Par t  I, w i l l  a l s o  assist i n  achieving the  
changsover times specified.  Standby power is a l s o  required f o r  e s s e n t i a l  comnunications 
and fo r  o ther  associated f a c i l i t i e s ,  such as v i s i b i l i t y  measuring s y s t e m ,  e tc .  Changeover 
times fo r  these l a t t e r  f a c i l i t i e s  w i l l  be commensurate with those applying t o  v i s u a l  and 
non-visual aids. 

3.6 Air t r a f f i c  service  (ATS) 

3.6.1 The provision of aerodrome control  service  is considered e s s e n t i a l  at aero- 
dromes planned f o r  Categories I1 and I11 operations. The ATS u n i t  must ensure t h a t  p i l o t s  
a r e  kept informed during f l i g h t  of any change in the s t a t u s  of a i r p o r t  f a c i l i t i e s  a t  the 
dest inat ion and/or a l t e r n a t e  aerodrome. The ATS u n i t  concerned m a y ,  i n  some locations,  
require  a discre te  frequency f o r  communicating e s s e n t i a l  information t o  a i r c r a f t  at t h e  
commencement o f  an approach and during the f i n a l  approach, landing and roll-out phases. 
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An Automatic Terminal Information Service (ATIS), where provided, w i l l  a s s i s t  operatians 
p r i o r  t o  the commencement of f i n a l  approach, but t h i s  service  would nct  normally be 
updated with s u f f i c i e n t  frequency t o  el iminate the need f o r  e s s e n t i a l  information t o  the 
p i l o t s  being passed 01' a d i s c r e t e  p i lo t -control ler  channel fo r  operations below Category I 
The e s s e n t i a l  information t o  be provided t o  p i l o t s  is  spec i f i ed  i c  Canex 11 and i n  Par t  
IV of PANS-RAC (DOC 4444-RAC/501). 

3.6.2 Because ILS signals can be disturbed by re f l ec t ions ,  ATS u n i t s  must 
exerc ise  the necessary control  t o  ensure t h a t  i n  C a t c ~ o r i 2 s  I1 :md I11 conclitions, 
a i r c r a f t  do not take o f f  from the  landing runway while an a i r c r a f t  is on f i n a l  approach. 
This is necessary t o  preserve the  i n t e g r i t y  of the precis ion guidance system during the 
time when the  landing a i r c r a f t  is c r i t i c a l l y  dependent on the  qua l i ty  of the s i g n a l  i n  
space. For the same reason, additional. longi tudinal  separation is required between 
successive landing a i r c r a f t  i n  Categories 11 A d  111 c~-,dlt- '_,,ns. 

306.3 When designing approach procedures f o r  use i n  conjunction with Categories 
'I1 and I11 ILS f a c i l i t i e s ,  i t  is desi rable  t o  make provisions whereby a i r c r a f t  equipped 
f o r  low v i s i b i l i t y  operations w i l l  not be unnecessari ly delayed by a i r c r a f t  not  so  
equipped. This m a y  r equ i re  s p e c i a l  holding procedures, o r  spec ia l  radar  vectoring 
procedures. However, when Categories I1 ar 111 condit ions do not prevai l ,  a l l  a i r c r a f t  
should be afforded normal p r i o r i t i e s  by ATS units. 

3.6.4 Air t r a f f i c  service  u n i t s  should recosdze  the need f o r  a i r c r a f t  t o  
simulate low m i n i m a  approaches i n  good weather condit ions so t h a t  both crew and equipment 
can gain p r a c t i c a l  exposure. Approval t o  conduct such an exercise should be requested by 
t h e  pilot-in-command and ATS units should agree t o  such a request  whenever t r a f f i c  w i l l  
permit. While t h i s  exercise is being conducted, ATS u n i t s  should,-where feas ible ,  
r e s t r i c t  take-of f s and ground manoeuvring t a  the  same e x t e r ~ t  as i f  ac tua l  low minima condi- 
t i o n s  ex i s t .  When this is not f eas ib le  ATS should advise the p i l o t  zccor?.in,l;-. 

3.7 Aeronautical i n f ~ r m a t i o n  MIerdc8 :.".I ; ) 

3.7.2 The e f f i c i e n t  opera t ian  of  this se rv ice  is e s s e n t i a l  t o  Catngories I1 ar.d 
I11 operations so  that p i l o t s  a r e  kept informed of the s t a t u s  of all a i r p o r t  f a c i l i t i e s ,  
a ~ , p r o p r i a t e  t o  the m g h t ,  at the  f l i g h t  planning stage. Any change in,or degradation o f ,  
any opera t ional ly  s i g n i f i c a n t  a i r p o r t  f a c i l i t y  must be immediately kdvised t o  the appro- 
pria,te AIS U n i t s .  Annex 15, Chapter 7 o u t l i n e s  some of the requirements which must be met 
i n  this respect .  

3.8 Meteorology 

3.8.1 PANS-MET (Doc 7605) s p e c i f i e s  the type of meteorological service  which is  
necessary t o  meet the requirements f o r  take-offs and landings i n  low v i s i b i l i t y  conditions. 
This document a l so  recommends the  locxt ion of ground m~asur ing  instruments and t h e i r  to le r -  
ances. 
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3.8.2 Idea l ly ,  s l a n t  v i sua l  razge (SVR) w i l l  enable a p i l o t  t o  a s sess ,  before 
comnencing f i n a l  approach, the length of the v i sua l  seppent he can expect to have avai lable  
from h i s  decision height t o  touchdown. Unfortunately, a p r a c t i c a l  method of  measuring SVP 
i n  the a,,proach a rea  i,as not ye t  been perfected and runway v i sua l  range (1tVR) has to  be 
used. The importance of runway v i sua l  range information c a l l s  f o r  systems f o r  the  assess-  
ment of  t h i s  element with a high degree of r e l i a b i l i t y  and i n t e g r i t y  t o  meet the s t a t e d  
accuracy requirements (Doc 7605, PANS-MET - Attachment G) .  There is a l s o  a requirement 
f o r  the RVR system t o  be such as t o  allow f o r  any s i g n i f i c a n t  change i n  RVR values t o  be 
avai lable  i n  ATS f o r  transmission t o  the p i l o t  within 15 seconds, and with l e s s  delay i f  
t h i s  can be achieved (PANS~IET 2.2.4.2). I n  order t o  neet  these requirements, S t a t e s  a r e  
i n s t a l l i n g  equipment f o r  RVR assessment at su i t ab le  loca t ions  with automated display and 
,acl:-up a s  considered necessary. Detailed guidance mater ia l  on RVR observing and report-  
ir.; A)ructic?s is S v e n  i n  I C A O  Circu1.v 1 ~ - ~ 1 ? / 8 5  - "Runway V i s u . a 1  Range Observing and 

Reportin,: Prc?cticns." 

3.9 Obstacle clearance l i m i t s  and obstacle  l imi ta t ion  surfaces  

3.9.1 Obstacle olearance limits a r e  spec i f i ed  i n  d e t a i l  i n  PANS4PS 
(Doc 81684~S/61l/3) although a l imi ted  number of options a r e  avai lable  i n  respect  t o  
some paraneters. It is e s s e n t i a l ,  therefore,  t h a t  where a l t e r n a t i v e  parameters a r e  
avai lable  the S t a t e  should c l e a r l y  iden t i fy  the  c r i t e r i a  used t o  determine opera t ing 
l i m i t s .  The Obstacle Clearance Panel is current ly  studying the subject  of obstacle  
l i m i t a t i o n  surfaces ,  and it is expected t h a t  r e l a t e d  amendments w i l l  be made t o  the 
appropriate ICAO documents, including Annex 14, through the usual  ICAO consul ta t ive  
process. Such amendments could become applicable about 1975. 

3.10 Essen t i a l  vehicle manoeuvring 

3.10.1 Essen t i a l  vehicles must be able  t o  manoeuvre i n  low v i s i b i l i t y  condit ions 
and they si1~7.1ld be : : t rn te~ ica l ly  locnted during these operations so t h a t  t h e i r  se rv ices  
w i l l  be4available a t  the s i t e  of any mishap i n  a minimum of time. Helpful guidance on 
t h i s  f a c i l i t y  is provided i n  the  ICAO Aerodrome I*lanual, Pa r t  5, Volume 1. 
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CIIAPTER 4. - THE AIRCRAFT SYSTEM 

4.1 General requirements 

4.1.1 The requirements f o r  airborne equipment should be r e l a t e d  t o  the  expected 
l e v e l  o f  operating minima t o  be es tabl ished f o r  t h e  a i r c r a f t  concerned. I n  add i t ion  t o  
the requirements f o r  airborne equipment contained i n  nat ional  a i rworiEnees  requirements, 
acco-unt must be taken of the requirements f o r  airborne equipment i n  the  approach o r  
landing phase stemming from consideration of the following aspects  f o r  each category of 
operation: 

a )  s a f e t y  target ;  

b)  acceptable frequency of missed approaches. 

4.1.2 The s a f e t y  t a r g e t  and the  acceptable frequency of missed approaches, i n  
conjunction with the  intended l e v e l  of operating m i n i m a ,  determines t h e  a i rborne equipment 
requirements with regard to: 

a )  system accuracy; 

b) r e l i a b i l i t y ;  

c )  c h a r a c t e r i s t i c s  i n  case of f a i l u r e s ;  

d )  monitoring procedures and equipment; 

e )  degree of redundancy; 

f )  method of demonstrating the attainment of the sa fe ty  target .  

4.2 M i n i m -  equipment requirements 

4.2.1 A t  the  present time t h e  e q u i p e n t  required f o r  %tegories I1 and I11 opera- 
t i o n s  and the performance demanded of it d i f f e r s  from one S t a t e  tq =*there I n  view of 
these differences Tables 1 and-2 have been compiled t o  give the equipnent acceptable t o  
several  Sta tes* who have published all weather operating requirements. 

4.2.2 The method of operation must a l so  be considered, fo r  example an automatic 
landing w i l l  require  nore f a i l u r e  protection than a manual operation from decision height. 

* F'rance, Federal Republic of Germany, United Kingdom, and United States.  
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4.3 Airborne system approval  

System approval  requirements f o r  each Category a r e  s u m a r i z s d  below. 

ILS g l i d e  pa th  and l o c a l i z e r  t r ack ing  performance f o r  i nd iv idua l  e q u i p e n t s  
is no t  u sua l ly  spec i f ied .  It is o f t e n  p re fe r r ed  t o  demonstrate by means of  a number of  
approaches t h a t  t he  system is capable o f  adequate performance, Considerat ion of  f a i l u r e s  
should cover runaway t o  the l i m i t  of  c o n t r o l  o f  an a u t o p i l o t ,  toge ther  with an  examination 
of  f&Trure warnings and crew opera t ing  2xcedures .  

ILS g l i d e  pa th  and l o c a l i z e r  t r ack ing  performance s t m d a r d s  should be l a i d  
down i n  the  form o f  a requi red  s tandard  dev ia t ion  of g1uidance s i g n a l  e r r o r .  Yhe accuracy of 
t h e  a i rborne  system should be Bhown t o  be n e t  by s u f f i c i e n t  nuubers o f  approaches dur ing  
c e r t i f i c a t i o n  o r  ope ra t iona l  evaluation. More d e t a i l e d  cons idera t ion  of  f a i l u r e  cases  is 
requi red  than  f o r  Category I condi t ions ,  a s t a t i s t i c a l  f a i l u r e  ana lys i s  being 2 re fe r r ed  
by some S ta t e s .  S u f f i c i e n t  experience and use of the  system should 5e  ;ained before  use 
i n  Category I1 c c a 3  ti or^. 

Category III 

During the  c e r t i f i c a t i o n  propamme i t  should be shewn by a cons iderable  
~ ~ b e r  of landings supported by a s imula tor  t e s t  programme t h a t  the  touchdown performance 
requirements have been s a t i s f i e d .  This  may a l s o  inc lude  a d e t a i l e d  s t a t i s t i c a l  f a i l u r e  
a n a l y s i s  wi th  demonstration of s e l e c t e d  f a i l u r e s  i n  f l i ~ h t .  S u f f i c i e n t  ope ra t iona l  
e ~ e r i e n c e  and use of t he  system should be gained before  ap r rova l  f o r  opera t ional  use 
in Category I11 condit ions.  

4.4 Maintenance 

4.4.1 The opera tor  should e s t a b l i s h  a maintenance programme t o  assure  t h a t  t he  
a i rborne  equipnent continues t o  opera te  i n  s e rv i ce  t o  t h e  requi red  performance l s v e l ;  any 
d e t e r i o r a t i o n  i n  performance should be r e a d i l y  de tec table .  During the  period of  eva lua t ion  
and acceptance t h e  opera tor  should provide a per iodic  summary of ope ra t iona l  performance. 
Included i n  t h e  summary should be d e t a i l s  o f  unsa t i s f ac to ry  a i r c r a f t  ope ra t iona l  performance 
a t t r i b u t e d  t o  a i rborne  equipnent, from which an ana lys i s  i s  made t o  determine system and 
equipnent de f i c i enc ie s .  

4.4.2 For Categories  I1 and I11 opera t ions  the i n p o r t  a c e  of min t snz .we  i n  tile 
following a reas  should be emphasized: 

a ) maintenance procedures; 

b ) maintenance and c a l i b r a t i o n  of  t e s t  e q u i p e n t  ; 

c )  i n i t i a l  and re-current  t r a i n i n g  of maintenance s t a f f ;  
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d )  recording and ana lys i s  of  a i rborne  equipment f a i lu res .  

4.5 Summary of some S ta tes1  equiment  reauirements 

4.5.1 Tables 1 and 2 show some s t a t e s '  equipment requirements. Both Tables show 

the  operational  functi..:, and the equipment used t o  carry out that  function,  together with 
oss ib le  a i r c r -  f t  syste~. .   rat trould be accepted. Differences between S t a t e s 1  require-  

~ e n t s  a r e  r ? fe r red  t o  i n  the remarks column together with any necessary anpl i fy ing remarks. 

NOTE: The t a b l e s  do not include spec i f i c  reference t o  
monitoring, comparison and associated warning 
systems associated with the  airborne equipnent. 

4.6 S- of Bone S ta tes '  a i r c r a f t  performance requirements 

4.6.1 Tables 3 and 4 contain a suminnry of some S ta tes1  aFrcr~?'t ye-fcrm?.?ce 
standards f o r  c e r t i f i c a t i o n  t o  Ca temr ies  I1 end I I I A  operations respectively. 

4.6.2 It must be s t r e ssed  t h a t  the  f i ~ u r e s  given should not be regarded as firm 
requirements. The US f i - w e s ,  fo r  example, a r e  given i n  Advisory Circulars  while the UK 
f ibpres  a r e  $ven as t y p i c a l  of  the system performance which, provided t h a t  the f a i l u r e  
ana lys i s  is s a t i s f a c t o r y ,  m i & t  be expected t o  be adequate. 

4.6.3 For C a t e p r y  I1 operations,  s tandards a r e  given f o r  g l ide  path and l o c d l i z e r  
e r r o r  (deviation of the  a i r c r a f t  from the indicated ILS centre  l i n e )  and, i n  the  c m e  of 
the  UK requirements, f o r  the  e r r o r  i n  r a t e  of descent a t  the decision height. Landing 
dis tance  is a l s o  considered. 

4.6.4 For Category I11 operations,  s tandards a r e  d v e n  fo r  longi tudinal  and 
l a t e r a l  tnvchdown nos i t ion ,  o e r t i c a l  veloci ty ,  bank and n i t ch  anqle ~ n d  headin,? e r r o r  
at touchdown. 

4.6.5 For nore de ta i l ed  information the reader is re fe r red  t o  the  following 
doclments : 

1. Category I1 

US Advisory Circulars  AC 120-29, XC 20-576; 
UK BCAR Faper No. 423; 

Federal 2epublic of Germany - h l e s  fo r  Category I1 a l l  
weather operations;  

Francg - RCglementation concernant l 'execution des approches 
de p e c i s i o n  de Cat&gorie 11. 

2. Category I11 

U S  Advisory Circulars AC 20-57A, .:C 120-28~: 

Uk BCAR Paper No. 367: - . .  
France - F?;glements t ion  concernitnt l 'exccu hion des apprcches 

de nrecifiion de Categorie I11 A. 
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4.6.6 The following abbreviations a r e  used i n  thsse  tables :  

SD : standard deviation; 

DH : decision height;  

MH : rtinimum h e i , ~ h t  t o  which the  system m y  be used; 

FRG : Federal  Republic of Germany; 

UK : United Kingdom ; 

US : United Sta tes .  

Emlanat ion of Tables 1 and 2 

Column 1 : I d e n t i f i e s  a function t o  be performed by airborne equipment 
during the approach and landing phase. 

Column 2 r Indicates the  equipment which could f u l f i l  the function and 
which would be r e q ~ i r e d  by a majority of S t a t e s  having 
published requirements. 

Calm 3 r Indicates any s ign i f i can t  d i f ferences  i n  S t a t e s '  requirei:ients 
and, where appropriate,  amplifying remarks. 
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Table 1. - Equipment Requirenents 

Av-tomatic apnroach ~ n d  land in^ - Category I1 

r 

Remarks 3 

US requires  a s i n g l e  f l i g h t  
d i r e c t o r  system and an 
autopi lo t  o r  two independent 
f l i g h t  d i rec to r  systems. 
For twin engine p rope l l e r  
a i r c r a f t  a s i n g l e  f l i g h t  
d i r e c t o r  o r  an au top i lo t  is 
acceptable. FRG requ i res  a 
s i n g l e  monitored f l i g h t  
d i rec to r  system. UK requ i res  
a f a i l  passive au top i lo t  * 

with audible warning of  
autopi lo t  disengagement, o r  
a s i n g l e  f u l l y  monitored o r  
two cross  monitored f l i g h t  
d i rec to r  systems. 

UK w i l l  accept a s ing le  
adequately s e l f  monitored 
receiver  but two a r e  
normally f i t t e d .  

Not required by US and FgG. 

Radio a l t ime te r  not required 
by US where use of inner  
marker is acceptable 

Most S ta tes  require  auto- 
t h r o t t l e  i f  workload is 
unacceptable without it. 

Function 1 

1. Steer ing 

2. Approach 
guidance 

3 .  Fl ight  path 
deviation 
warning 

4. Decision hei&t  
determination 

5. Missed approach 

6. Speed control  

7. % i n  rsnoval 

Equipment 2 

Autopilot system and/or 
f l i g h t  d i r e c t o r  d isplay 
t o  both p i l o t s  

ILS receivers:  

F:IO gl ide  path and 
l o c a l i z e r  receivers  

Excess ILS deviation 
warning 

Radio a l t ime te r  

Missed approach 
guidance or control:  

i i t t i t ude  d;spl,y6 with 
ca l ib r s t ed  - i tch  
makings 

Automatic t h r o t t l e  

Essent ia l  
1 
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Table 2. - Equipment r e q  ~ i rernents  

Automatic approach and landing  - Categories  I I I A  and I I I B  

Remarks 3 
US and Prance w i l l  condi- 
t i o n a l l y  accept  a f a i l  
pass ive  a u t o p i l o t  :nd a 
manuzl bac'-up c a p a b i l i t y  
f o r  l a n d i n s  by reference  t o  
i n s t r ~ m e n t s  as a f a i l  oper- 
a t i o n a l  system. "K r equ i r e s  
a  f a i l  ope ra t iona l  auto- 
5 l o t  sxd a w i b l e  warnin; 
01 au t o i i l o t  disengc sernent. 

UK r equ i r e  a s i n ~ l e  channel 
r e~ re r s iona ry  ground r o l l  out  
guidance o r  concrol  system 
t o  provide f o r  l o s s  of  ex- 
t e r n a l  visl-la1 r e fe rence  i n  
t h e  lower h z l f  of C a t e ~ o r y  
IIIw. sai l  ope ra t iona l  
system r o q ~ i r c d  ',y the  'JK 
:or Cat. 1113. 

A 3  r e q . ? i r ~ d  by C l i - ' l t  

con t ro l  system VIIT; a 
a i & . ~ ~ n  of two. 

Required by UK and France 

;!inin LT. of ~ : I O  n o r m l l y  
required but  number may be 
determined by f l i g h t  ccnt ro  
systern. 

- ---- --I 

Function 1 

1. Steering 

2 .  Ground s t e e r i n g  

Equipment 2 

Automatic landing 
system 

3. Approach   mi dance 

4. Fl igh t  2 a t h  
devia t ion  warning 

5. Decision hoist 
d e t ~ m i n - t i c n  

ILS r ece ive r s  

Ekcess dev lz t ion  
. - 
;farnin,rrs 

b d i o  a l t i m e t e r s  
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Table 2 ,  (~ont'd) 

Note - 
The above apply to all State requirements so far published. 

A n  equipment used d~~ring aetemination of performance will normally become 
mandatory when operations are established. 

I 
6. Missed approach 

7. Speed control 

8. -lain removal 
i 

Autothrottle 

Essential 

Missed appoach ,cuidance 
rerpired by the U.K. 

Required by all States. 

* 

b 



TABLE J 

Performance reauirements - Cat. I1 

Item 
-- 

1. Glide Path 

2. Localiser 

3. Landing Distance 

United Kingdom 

Averam : 

a)  S.D of glide path error from 152 
metres (500 feet)  to  DH: the greater 
of 25 uA or 24 metres (8 Zest). 

b) SD of r a t e  of desaent error a t  MH: 
0.76 metres/sec (2.5 fee't/sec). 

Cr i t i ca l  wrameter on limit: 

a) SD of glide path error from 152 
metres (500 feet)  to DH: 30 uA or 
3 metres (10 feet).  

b) SD of rate  or descent error a t  MH: 
1 metre/scc (3.0 feet/sec). 

Average: 

SD of local iser  error from 152 
metres (500 feet)  to  DH: 8.5 uA. 

Cri t i ca l  parameter on l i m l t :  

SD of local iser  error from 152 
metres (500 feet)  to DH: U.5 uA. 

Must be recomputed and, i f  necessary, 
rescheduled. 

United States  

Rwn 215 metres (700 feet)  a l t i tude  to  DH 
the autopilot/coupler should cause the 
airplane to track the center of the indi-  
osted glide path t o  within 2 35 uA or - + 3.6 metres (12 fee t ) ,  whichever is larger ,  
without sustained oscillations. 

Airplane speed: maximum a d  minimum design 
rpproe.ch speeds 

Wind c o n d i t i o ~ s  (tha effects  mqy be ahown 
arialytically): Surface downwind aomponerit 
of 10 kt. Windshe* of 4 kt  per 9 metres 
(100 feet)  a l t i tude  applied along or  
across the runway individually, comencing 
a t  an a l t ~ t u d e  of 152 metres (510 feet).  

From the outer marker to an d t i t u d e  of 
90 metres (300 feet)  above the runway 
elevation on approach path, the autopilot/ 
coupler should cause the airplane to track 
automtical ly  t o  within 2 35 uA (9596 
probability) of the indicated course. The 
performance should be free of sustaiaed 
oscillations. 

From an a l t i tude  of 90 metres (300 feet) 
above runway elevation to the MI 30 metres 
(100 feet)  the autopilot/coupler st~ould 
cause the airplane to track automaticalLy 
to within 2 25 uA (95% probability) of 
indicated course. The performance should 
be free of sustained oscillations. 

Wind conditions: as for  glide path above. 

Not masidered appropriate for a i rc ra f t  
requirements for  Category I11 operations. 

1 
h o e  

SD of vert ical  error  re la t ive  to  
gltde path centre l i n e  a t  bH: 1.8 
metres (6 feet).  

Oonditio*: Perfonaance t o  be met 
o r  exaeded d e r  following 
conditfoiud: 

Tailwind &suriace): 10 k t  

Tailw.na shear &el& 152 metres (500 
f&t$: 3 kt/JO metres ( 1 ~ )  feet)  

e o s s  wind: 15 k t  

SD of l a t e r a l  error  re la t ive  to  
local iser  centre l ine  a t  DH: 3.5 metres 
(28 'feet). 

Conditions: for  glide path above. 

Runway length available 15% greater 
than that scheduled inoperations 
Iawlual. 



TABLE 4 

Performance requirevtnts - Cate~ory I11 

Item 

1. Lateral dispersion 
a t  touchdown 

2. Longitudinal 
dispersion a t  
touchdown 

3 .  Vertical velocity 
a t  t~uchdown 

United Kingdom 

Avera~e: 

SD of displacement: 3.8 metres (12.5 feet)  
SD of cross track vel.: 0.6 metres/sec 
(2 feet/sec) 
Mean values to be zero. 

Limit: (Note 1 )  - 
SD of displacement: 4.6 metres (15.0 feet)  
SD of cross track vel.: 0.8 metres/sec 
(2.7 feet/sec) with means zero, o r  the 
equivalent i f  the n e m  are not zero. 

Aversne : 

SD: 88 metres (290 feat)  
Mean (Note 2): 460 m t r e s  (15.X feet)  from 
threshold. 

Limit : - 
SD: 102 metres (335 feet)  
Mean: 1160 metres (1500 feet)  from 
threshold 

No values given because dis t r ibut ion is 
thought to  be probably not Gaussian. 

United States  

(1) Distribution of touchdowns about a 
nominal point on a two-siga basis should 
be established with reference to  desired 
airplane/system characteristics, aa follows: 
(also applies t o  longitudinal dispersions 
below) l a t e r a l  diepersions of a i rc ra f t  
centre l i n e  a t  the main landing gear should 
not exceed 8.2 metres (27 feet)  e i ther  side 
of the centre liae of the runway. 

(2) A sui table  computer analysis should 
s!lov that  under r e a l i s t i c  enviro-mental 
c o d i t i o n s  including the wind model 
described i n  Appendix 1 of AC 20-57A, the 
touchdown performance w i l l  be such that  
landing outside of the prescribed dispersion 
area w i l l  be improbable. (Alm applies 
to  longitudinal dispersions below). 

Lateral touchdown with the outboard landing 
zear no closer than 1.5 metres (5 feet)  
from the l a t e r a l  Linits of a 45.6 metres 
(150 feet)  wide runway. 

(1) abwe applicable. 
longitudinal dispersion about the nominal 
point of the main landing gear touchdown 
s'1oul.d not exceed 460 ldetres ( 1 5 0  feet)  
to ta l ,  but need not be sy~fi ie tr ical  about 
the nominal point. 

(2) a h .  applicable. 
longi tudiml touchdoma between a point a t  
l e a s t  61 metres (200 feet)  beyond the 
threshold and that  point down the runway 
a t  w-ich tlm p i lo t  is i n  a position t o  see 
a t  l eas t  4 bars f in  9 metres (1CO feet)  
centredof  the 1020 metres (300 feet)  touch- 
down zone l ights .  

No values given but must be ahwn t o  be 
acceptable during the cer t i f icat ion 
process. 

h c e  

A v e r a . ~  : 

SD of displacemant::5 metres 
(16.4 feet)  
SD of cross track vel. : 1 metre 
(3.1 feet)/sec 
SD of u/c lat. vel.: 2.5 metres 
(8.2 feet)/sec- 

Limit: - 
Displacement: 10 metres (32.8 fee t )  
Cross track vel.: - 
u/c l a t e r a l  vel.: 6 metres 
(19.7 feet)/sec. 

A r e r a ~ e  : 

300 - 800 metres (985 - 2,630 feet)  
from threshold (95%) 

Averane : 

0 - 1 metres/eec (0 - 3.3 fert/sec) 

Limit: - 
1-.8 metres/sec (5.9 feet/sec). 



Table 4. (~ont 'd) 

Item 

4. Bank angle at touchdown 

5. Pitch attitude at 
t ouchdom 

6. Heading error at 
touchdown 

7. Landing distance 

8. Approach performance 

?mnce 

-: 

A 3O ( 9 M  

u: 
2 6O 

&mKa' 

2' (951b) relative to the mean value 

A&!&: 
0 - 8' 

-2 

2 4O (96) 

If landing after the pilot has been 
usmod of a failure it must be 
demonstrated that in the most adverse 
case with the aircraft at max. landing 
weight, the aircraft can be stopped in 
mnual operating conditions in bad 
visibility within 2500 metres (8,200 
feet) of the landing threshold. 

h a t  comply with Category= mquirementa. 

nnitd 

No values given but must be shown to 
be acceptable in relation to overall 
safety levels. 

No value. given but must be shovn to be 
acceptable in relation to overall safety 
lewla. 

No values given but must be shorn to be 
acceptable in relation to overall eafety 
levelm. 

Any increase in landing distance over 
thnt required for a manual landing ~t 
be scheduled in the Plight Manual. 

unit& statem 

No d u e a  given but must be 
shown to be acceptable during 
the certification process. 

lo dws gimn but -t k 
shown to be ac~ept.bh m i n g  
the crrtification process. 

m0 values given but be 
shown to be during 
the certification process. 

Not considex ed appropriate for 
Arcrmft rpouire=nts. 
for Catezory I11 operations. 



Table 9; (Cont ' d l  

Note 1 - Vith  any one parameter on its permitted l i m i t  (e.g. v i s i b i l i t y ,  wind speed). 

Item 

9. Wind speed and 
turbulence 

Note 2 - If the  meal touchdown pos i t i on  is not 460 metres (1,500 f t . )  from the  threshold 
;D - r i l l  '3e dif ferent .  

United Kingdom 

Wind speed l imi t8  choaen by app l i can t .  
Turbulence spectrum specified.  

United S ta t e8  

Dispersion limits i n  (1) and (2) 
should consider headwinds up t o  
25 k t ;  tai lwinds up t o  10 k t ;  
crosswind8 up t o  15 k t ;  moderate 
turbulence; wind shear  of 8 kt/30 
metres (100 f ee t )  from 60 metres 
(200 f e e t )  t o  touchdown. 

Prance 
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CHAPTER 5. - OFEEWTIONAL PECCEDURES 

5.1 General 

5.1.1 This mater ia l  is offered f o r  consideration by both the  operator and the 
S t a t e  of R z ~ i s t r y  when Cate jor ies  I1 and I11 operations a r e  t o  be introduced. The 
sub jec t s  s r e  complementary t o  the  requirements mentioned i n  Chapter 9 - Author iza t io~lr  

5.2 The operations manual 

5.2.1 Low weather minima operations c a l l  f o r  spec ia l  procedures and ins t ruc t ions  
t o  be included i n  the  operations manual. These should cover a l l  foreseeable circumstances 
s o  t h a t  f l i g h t  crew a r e  f u l l y  informed a s  t o  the  correct  course of ac t ion  which must be 
followed. This is par t i cu la r ly  t rue  fo r  the l a s t  pa r t  of the  approach and landing where 
only a l imi ted  time is avai lable  f o r  decision making and execution of the prescribed 
action.  

5.2.2 The precise  nature and scope of operations manual mater ia l  w i l l  vary f o r  
each operator i n  accordance with the airborne equipment used and the  m g h t  deck procedure 
applied. The contents of the operations manual a r e  spec i f i ed  i n  Annex 6 ,  Par t  I, Chapter 
11. However the following a r e  pa r t i cu la r ly  important with respect  t o  Categories I1 and 
I11 operations: 

a )  a standard procedure appl icable  t o  the a i r c r a f t  i n  question 
including call-outs,  the  use of radio  and f l i g h t  guidance 
equipment and a l loca t ion  of crew dut ies  with reference t o  
equipment operating sequences and monitoring during a l l  s tages  
of the approach and landing! 

b) checks f o r  s a t i s f a c t o r y  functioning of equipment,both on the 
ground and in-f l ight  1 

c )  e f f e c t  on minima caused by changes i n  the  s t a t u s  of ground 
i n s t a l l a t i o n s  including meteorological measuring devices; 

d)  w e  and appl ica t ion of mult iple posi t ion RV2 reports1 

e )  i d e n t i f i c a t i o n  of the f a i l u r e  of any port ion of the  system 
o r  instruments used with the system and a c t i o n  t o  be taken. 
With respect  t o  the above, an a l e r t  height is of ten  used t o  
denote d i f fe ren t  ac t ions  a s  a function of height; 

f )  a list of a i r c r a f t  equipment allowable def ic iencies ,  a s  
necessary taking account of Category I11 and/or Category I1 
operations separa te ly ;  
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g) action to be taken in case of aircraft system failures 

such as engines, electrical system, hydraulics and 
flight controls; 

h) operating limitations resulting from low weather minima 
certification such as m i m u m  cross and tail wind, 
minimal braking action, extra runway length required, 
minimum height to which autopilot operation is 
authorized, etc; 

i) information on the maximum deviation allowed from the 
ILS glide path and/or localizer in the region of the 
decision height as well as guidance regarding the 
visual reference re!juk.ed for assessment of aircraft 
position, and rate of change of position in relation 
to the nominal flight path; 

j) action to be taken when weather deteriorates below limits; 

k) a standard missed approach procedure including allocation 
of crew duties and, if applicable, monitoring of automatic 
miseed approach performance; 

1) a take-of f procedure when, depending on aircraft type, 
special techniques or operating procedures are needed 
to eneure r u n w a y  alignment for take-of f in RVR 
conditions well into the Category I11 ~prntionr; rsgion. 

5.3 Procedures for the introduction of low weather minima operations 

503.1 It has been found useful to establish procedures for the gradual intro- 
duction of low weather minima operations by individual operators. This suggests a con- 
servative approach to the implementation of all weather operations through a gradual 
reduction in meteorological criteria commensurate :.~ith the confidence gained by 
experience. In some States this is a requirement associated with .ufkorisation of the 
operation (see 9.3.3). Such procedures are normally aimed at: 

a) the practical evaluation of airborne equipment before 
commencing actual operations. This may be of particular 
interest to States relying on the certification of the 
State of manufacture; 

b) accumulation of experience with the procedures discussed 
:.n 5.2 before commencing actual operations and, if necessary, 
the adjustment of those procedures; 

c) accumulation of actual operating experience with weather 
minimn within the Category of operation in  question but not 
as low as the lower linit of t';is cate-crjr; 
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d)  accumulation of operating experience under Category I1 
conditions before proceeding t o  Category I11 conditions; 

e) providing f o r  maintenance purposes a means of feed- 
back on system performance, mainly of the  airborne 
equipment but, in some cases, a l s o  of the ground 
i n s t a l l a t i o n s #  

f )  maintaining crew proficiency. 

503.2 For Categorr I1 olera t ions  i t  would be s u f f i c i e n t  t o  accept as a minimum a 
def in i t ion  of a successful  approach and t o  prepare a questionnaire f o r  the f l i g h t  crew 
t o  obta in  data  on simulated o r  ac tua l  approaches. The following information is normally 
requested a s  applicable r t he  airport/runway i n  question, weather conditions, time, 
reason o r  f a i l u r e  leading t o  an aborted approach, adequacy of speed control ,  t r im s t a t e  
a t  autopi lot  disengage, compatibil i ty of autopilot ,  f l i g h t  d i rec to r  and raw data,  an 
indicat ion of the a i r c r s . f t l s  posi t ion r e l a t i v e  t o  the ILS beam centre l i n e s  a t  30 metres 
(100 fee t )  as well as the a i r c r a f t ' s  posi t ion r e l a t i v e  t o  the runway at t h i s  height. The 
~ m 5 e r  of a ~ ~ r o c c h e s  mzde during t h i s  2hase of operational evLiluation w i l l  vary widely 
depending on the bacl:,pound of the system and the operators experience. It should be s u f f i c i e n t  
t o  demonstrate tha t  the performance of the  system in airline eervice is such that an 
adequate approach success r a t e  w i l l  reault .  When ca lcu la t ing  the  suoceae r a t e ,  f ac to rs  
such ae ground f a c i l i t y  beam qual i ty ,  A E  reasons, etc., m a y  be taken i n t o  account. 

5.3-3 For Category I11 operations a similar procedure could be followed but due 
t o  the narrow tolerances of Category I11 equipment and the clew workload below 30 metres 
(100 f e e t ) ,  use is o f t m  made of recording equipment such as a sophis t ica ted f l i g h t  data  
recorder. Any landin; i r r e g u l a - i t y  s!iould be f u l l y  invnstigated using a l l  avai lable  data 
t o  d e t s r ~ i n e  i ts c x s e .  

Note : The following p a m e t e r s  a r e  worthwhile considering 
f o r  inclus ion i n  the recording programme: radio  
a l t i t u d e ,  loca l i ze r  and g l ide  slope deviation on 
approach, l o c a l i z e r  devia t ion a t  touchdown, sink 
r a t e  and/or v e r t i c a l  accelera t ion at touchdown, 
airspeed,  heading, p i t ch  and r o l l  angle and r a t e s ,  
automatic switching i n  the  airborne equipment e.g. 
capture, g l ide  path extension, f l a r e  capture and 
automatic disengage functions. 
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CHAPTER 6. - FLIZHT C-=:l T-UItJING 

6.1 General 

6.1.1 Before operations i n  Categories I1 and I11 condit ions,  it w i l l  be necessary 
f o r  the f l i s h t  crew t o  xnzergo a cgmprehensive prosramme of t r a in ing  and education. The, 
p a r t i c u l a r  propanme of t r a i n i n g  w i l l ,  of necess i ty ,  be f i t t e d  t o  the  a i r c r a f t  type and the  
operating procedures adopted, which procedures a r e  discussed under Section 5. 

5.1.2 In  Categories I1 and I11 operations the re  w i l l  be increased emphasis on the 
r o l e  of  the l i l o t  a s  a ~ u p e r v i s o r  of automatic systems. l?f~s may require  m adjustment 
i n  a t t i t u d e s  and the top ic  is  discussed fu r tke r  below. 

6.1.3 Foilotring compl-etion of t ra in ing,  appl icants  must denonstrate t h e i r  s k i l l  
t o  the appropriate au thor i t i e s .  

6.2 Education and zround t r a i n i n g  

6.2.1 Fl ight  crew must make f u l l  use of ground and airborne equipment intended 
f o r  use d u r i w  Catezories I1 and I11 operations. They must thsrefore  be ins t ruc ted  i n  
'.ow t o  ohtain .mixi-mum benef i t  cram the redundancy provided i~ the airborne equipment while 
xndcrstacding f ~ i l l y  the l imi ta t ions  of the t o t a l  system, ineluding both ground a d  airborne 
ele:~c-.nts. 

6.2.2 It i s  suggested t h a t  the  ground ins t ruc t ion  should cover a t  l e a s t :  

a )  t h e  charac te r i s t i c s ,  c a p a b i l i t i e s  and l i m i t a t  ions of t h e  
ILS a s  applied t o  Categories I1 and I11 operations; 

b )  t h e  c h a r a c t e r i s t i c s  of t h e  v i sua l  a ids ,  i .e ,  approach 
l igh t ing ,  touchdown zone l igh t ing ,  centre l i n e  l i g h t i n g  
e tc .  and t h e  l imi ta t ions  t o  t h e i r  use i n  reduced and 
varying v i s i b i l i t i e s ;  

c )  t h e  operation of and t h e  c a p a b i l i t i e s  and l imi ta t ions  of 
the  airborne systems (e.g. the  automatic f l i g h t  control  
systems, f l i g h t  instruments - including a l t ime t ry  systems, e tc .  ) ; 

d )  approach and missed approach procedures and techniques; 

e )  the  use and l imi ta t ions  of RVR, including t h e  d i f fe ren t  
ways of measuring RVR and t h e  l imi ta t ions  associated with 
each method; 



f )  the  influence of windshear, turbulence and p rec ip i t a t ion ;  

g) the  use of v i sua l  cues, t h e i r  a v a i l a b i l i t y  and l imi ta t ions  
i n  reduced RVR with various g l ide  path angles and cockpit 
cut-off angles and the  heights a t  which various cues may be 
expected t o  become v i s i b l e  i n  ac tua l  opcmtions;  

h )  procedures and techniques f o r  t r a n s i t i o n  from instrument t o  
v i sua l  f l i g h t  i n  low RVR conditions, including t h e  geometry 
of eye height,  wheel height and antenna posi t ion with reference 
t o  various g l ide  path angles ; 

i )  ac t ion  t o  be taken i f  t h e  v i s i b i l i t y  de te r io ra tes  when the  
a i r c r a f t  i s  below decision height and the  technique t o  be 
adopted f o r  t r a n s i t i o n  from v i sua l  t o  instrument f l i g h t  should 
a  missed approach become necessary a t  these  low heights;  

j ) ac t ion  i n  the  event of equipnent f a i l u r e  above and below 
decision height;  

,k) use of opera t ional  data  connected with the  approval of ",he operation;  

1) s ign i f i can t  f ac to r s  i n  the  ca lcula t ion and determination of 
decision height;  

m) e f f e c t  of engine l o s s  on au to th ro t t l e ,  autopi lo t  performance e t c ;  

n )  procedures and precautions t o  be followed while t ax i ing  during 
low v i s i b i l i t y  conditions. 

To help  i n  t h i s  t r a i n i n g  use can be made of f i lms of  ac tua l  ap2roaches i n  Categories I1 
zqd I11 condit ions,  of an a22roved s i ~ i ~ l a t o r  b ~ v i n ~ :  a  vls:~nl xttnciment, and of other 
tra-Lni.n~ material .  

6.2.3 The dut ies  and r e s p o n s i b i l i t i e s  of each member of t h e  operating crew 
during an approach and landing must be c l e a r l y  understood as  must t h e  changed r o l e  of the  
p i l o t  a s  supervisor where automatic approach i s  t o  be t h e  method of operation. The 
techniques employed f o r  t h i s  supervision w i l l  depend on the  pa r t i cu la r  airborne system, 
but  f l i g h t  crew should be ins t ructed i n  the  means of detect ing a t  an ea r ly  stage,  any 
deviation from path and t h e  t r end  i n  t h a t  deviation. This w i l l ,  of course, be backed up 
l a t e r  by f l i g h t  t r a in ing .  

6.2.4 Some approaches w i l l  r e s u l t  i n  t h e  a i r c r a f t  being off  centre  l i n e  o r  glide 
path a t  decision height. F l ight  crew should be given guidelines t o  he lp  with decision 
making on such occasions. 



6.295 Where tlie apponch r?.nd l a n d i : ~ ~  is tc. dG completed by reference t o  v i s u a l  cues 
27 i? Category I1 condit ions,  f l i ~ h t  cr,-1.r -i;.;t  be educated t o  the  l imi ta t ions  of t h i s e  v i s u a l  . . 
cues i n  reduced v i s i b i l i t y .  During 5n acliroach t o  landing under condit ions of  low v i s i b i l i t y ,  
: i lo t s  caa be l e d  i n t o  a 2remzturc t r a n s i t i o n  t o  outs ide  references f o r  z i r c r a f t  control  
lvhen avai lable  v i s u a l  cues &re not adequate f o r  control  of p i t c h  a t t i t u d e  md/or v e r t i c a l  
f l i z h t  p3th. F1i1;'ht crens muat therefore be ca l~t ioned t o  continue ::onitorlng f l i s h t  
:nstr;~.nentcition ~:?t i l  adequate v i sua l  contact with the runway :.nd i ts  e ~ l v i r o m e n t  can be 
qaintnined t o  c o w l e t e  sa fe ly  an approach <-.nd landing. Furthermore, during an a u t o m t i c  
~ , , , . ~ i c . . ~ h ,  p i l o t s  rnu r t ue warned a t d.iseni;;asirlg Lile a t o ~ i l o t  2rematurely. 

6.3.1 Each member of t h e  operating crew must be t r a ined  t o  ca r ry  out  t h e  du t i e s  
t h a t  a r e  s e t  out f o r  him appropriate t o  t h e  pa r t i cu la r  airborne system. He must subse- 
quently demonstrate h i s  a b i l i t y  t o  ca r ry  out these  dut ies ,  t o  an acceptable l e v e l  of 
performance, before he i s  authorized t o  engage i n  t h e  pa r t i cu la r  category of operations 
f o r  which he has been t ra ined.  

6.3.2 Initial trainin& for overtitine crews 

6.3.2.1 I n i t i a l  t r a i n i n g  w i l l  depend on the  pa r t i cu la r  airborne system and on t h e  
operating procedures adopted but it i s  suggested t h a t  t h i s  i n i t i a l  t r a i n i n g  should include 
a t  l e a s t  the  following: 

a )  ILS approaches by use of t h e  system down t o  decision 
height without external  v i s i b i l i t y ,  followed by landing 
using t h e  system; 

b )  ILS approaches by use of  t h e  system down t o  decision 
height without external  v i s i b i l i t y ,  followed by missed 
approach on instruments; 

c )  ILS approaches by use of t h e  system followed by manual 
f l a r e  and landing when these  a r e  included a s  part of t h e  
normal operation or  following take  over from disconnection 
of t h e  autopi lo t  a t  low l e v e l ;  

d )  ILS approaches by use of  t h e  system down t o  decision height 
followed by missed approach on instruments with simulated 
f a i l u r e  of t h e  c r i t i c a l  engine, a t  a f l a p  s e t t i n g  appropriate 
t o  t h e  exercise.  Notc: It i s  b e t t e r  t o  confine t h i s  pa r t i cu la r  
exercise t o  t h e  s i ~ u l a t o i - ;  

3 )  missed approaches from jus t  before f l a r e  height,  on instruments, 
t o  t r a i n  t h e  p i l o t  f o r  t h e  eventual i ty  of l o s s  of ex te rna l  
v i s i b i l i t y  a t  low height;  
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f )  take off and abandoned t&e off  procedures i n  low ; i s i b i l i t y  

6.3.3 Recurrent proficiency c h e c k  

6.3.3.1 In conjunction with the normal checking of p i l o t  proficiency a t  fixed 
i n t e r v a l s ,  a p i l o t ' s  a b i l i t y  t o  perform the t a sks  associated with the par5icular  category 
of operation f o r  which he is t ra ined must be demonstrated t o  the licencin: iuthori ty.  
Due t o  the low probabi l i ty  of an individual  p i l o t  encounterinq Category I1 or  111 
conditions during a c t u a l  operations,  recurrent  t r a in ing ,  proLiciency c h ~ c k i n ~ .  and 
renewal of r a t i n g  assumes increased irnport,~nce with the advent of a l l  weather operations. 

6.3.3.2 rart of the recurrent  t r a in ing  c:m be carr ied  out by such neans a s  
quefitionnaires, o r a l  t e s t s  and discussion of equipinent md proceJares. 

6.3.3.3 It may be possible t o  perform recurrent  checking on an approved simulator. 

6.3.4 Some S ta tes  a c t i v e l y  encourage p i l o t s  t o  use Category 11 o r  111 systems 
and procedures during normal service ,  regardless of  t h e  weather condit ions,  whenever the  
necessary ground f a c i l i t i e s  a r e  avai lable  and t r a f f i c  conditions permit. There i s  merit 
i n  t h i s  pra t ice .  There i s  a l s o  conf l i c t  i n  t h a t  t h e  p i l o t  w i l l  want t o  maintain h i s  
proficiency i n  normal nanual f l y i n s  of the a i rc l -af t .  Lxperience has shown t h a t  t h i s  conf l i c t  
is n o ~ t  acute where crews a r e  engaged on a route  s t r u c t - u e  h a v i n ~  lonz stnge langths. 

6.3-5 Consideration should be given t o  a recency requirement, i .e .  t h a t  crews 
should achieve a minimum number of  automatic approaches, o r  approaches and landings a s  
applicable,  each month (or  o ther  su i t ab le  period) t o  maintain t h e i r  Category I1 or I11 
qual i f ica t ion.  This recency requirement is i n  no way a s u b s t i t u t e  f o r  recurrent  training.  

6.4.1 Simulation techniques a r e  a valuable t r a i n i n g  a i d  i n  low v i s i b i l i t y  
operations. Use should be made of them f o r  general  t r a i n i n g  i n  the  a i r c r a f t  system and 
t h e  operating procedures t o  be used. However, t h e i r  r e a l  value i n  t r a i n i n g  f o r  Categories 
I1 and I11 operations i s  t h a t  d i f fe ren t  RVR values can be  simulated so t h a t  f l i g h t  crew, 
who may but r a r e l y  meet low v i s i b i l i t y  conditions i n  pract ice ,  can be given a r e a l i s t i c  
idea of what t o  expect i n  these  conditions and can maintain t h e i r  proficiency during 
recurrent  t ra in ing.  Since it w i l l  happen t h a t  the  v i s i b i l i t y  as  observed from t h e  cockpit 
w i l l ,  a t  times, be l e s s  than t h a t  observed on the  runway, it i s  important t h a t  v i s i b i l i t y  
values lower than t h e  lowest authorized f o r  the  operator can be simulated. This w i l l  
he lp  with subsequent decision making. 

6.4.2 A simulator with a v i s u a l  attachment can be used during i n i t i a l  and 
recurrent  t r a in ing ,  with various RVR values simulated, f o r  : 

a )  ILS approaches; 

b )  missed approaches ; 
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c )  landings; 

d )  re levant  d r i l l s  and procedures a f t e r  experiencing 
malfunction of:  

i )  the  a i r c r a r t  system; 

i i )  the  ground system. 

e ) t r a n s i t i o n  from non-visual t o  v i sua l  f l i g h t  ; 

f )  t r a n s i t i o n  from v i sua l  t o  non-visual f l i g h t  at low level .  

6.4.3 A simulator without a v i s u a l  attachment can be used during i n i t i a l  and 
recurrent  t r a in ing  f o r  : 

a) ILS approaches; 

b ) missed approaches; 

c ) re levant  d r i l l s  and procedures a f t e r  experiencing malfunctions 
of:  

i )  t h e  a i r c r a f t  system; 

i i )  t h e  ground system. 

6.4.4 Simulation techniques employed may cover the  use of f l i g h t  simulators and 
devices f i t t e d  t o  a i r c r a f t  f o r  simulating low weather minima conditions i n  f l i g h t .  

6.4.5 Approved simulators may be used f o r  recurrent  proficiency checks. 

6.4.6 Consideration should be ;iy.nn, -lu:*ing siciulator trainir-g,  t o  the in t ro -  
duction of v e r t i c a l  ac well 2s horizontal  o f f s e t s  a t  2:-six !<--?<;kt. 3 e c e  o=fse t s  
w i l l  occur a t  times i n  ac tua l  o p e r ~ t i o n  and simulator t r a in ing  w i l l  be an a i d  t o  
c lac i~ion n a k i n ~ .  Offse ts  i n  r o l l  and pi tch  m d  the e f f e c t s  of wind-shear could a l s o  be 
iatroduced a t  decision height. 
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7.1 General 

7.1.1 Aerodrome Operating Minim a r e  es tabl ished i n  accordance with Anna 6, 
Pa r t  I, Section 4.2.6. 

7.1.2 For the most p a r t  a good measure of uniformity has been reached i n  es tab l i sh -  
.lng l i c i i t s  within t!le Cat?eory I mnge of v i s i b i l i t y  cmdi t ions .  This des i rable  l e v e l  of 
u.nif?r;litg should be maintained o r  bet tered fo r  the lower minima i n  Categories I1 and 111 
conditions, even though add i t ioxa l  f ac to r s  have t o  be taken i n t o  account. These add i t iona l  
considerations,  and how they can a f f e c t  Aerodrome Operating Minim, a r e  discussed below. 
It s!ioi.~ld be e,;~phasized t h a t  the;-e a r e  severa l  aspects  to  the establishinent of low minima 
:.~'lich hcve n o t  ye t  received universal acceptL-nce. For the sake of i l l u s t r a t i o n ,  examples 
a r e  someti!.ies 3 v e n  of cur:?ct 2 rac t i ces  i n  S t a t e s  with a well-advanced Category 11 o r  111 
?roLrm:ne, but vrllile these p rac t i ces  a r e  obviously acceptable t o  the  S t a t e  concerned, they 
a r e  not necessari ly covered i n  IGAO documents. 

7.2 Specia l  considerations 

7.2.1 Factors t o  be considered in the determination of aerodroPle operat ing 
minima are spec i f i ed  i n  Annex 6, Part I, 4.2.6. Hovever, i n  determining acce9table 
decision height and r u n w a y  visual range limits, s p e c i a l  conaideration should be given t o  
the  following: 

a )  a i r c r a f t  perforrzance i 

b) r j  bs tac le  clearance; 

c )  ground environment; 

d)  .?ode of operation;  

e )  DH/RVR relat ionahipr 

The above fac to r s  are discussed i n  some d e t a i l  i n  the  following paragraphe. 

7.3 Ai rc ra f t  perf  ornance 

703.1  The following have been iden t i f i ed  a s  some of t h e  fac to r s  and var iables  
o f  a i r c r a f t  cha rac te r i s t i c s  which could be taken i n t o  account i n  a r r iv ing  a t  proper values 
o f  DH and RVR: 

1) approach speed; 

.J) approach angle ; 



2 )  cockpit cut -off  angle; 

3 )  manoeuverability ; 

e)  response t o  wind shear and turbulence; 

f) capabi l i ty  of equipment i 

g )  height resolut ion accuracy ; 

h) missed approach performance, taking i n t o  account p i l o t  react ion time. 
. . .- . 

7.3.2 Most of these charac te r i s t i c s  w i l l  have been ta!cen in to  account ciurifig the 
airworthiness c e r t i f i c a t i o n  of the a i r c r a f t  a d  its sy str-.n, :~nd t h i s  analys is  should have 
indlcatad the lowest decision he i&t  t o  which the s i r c r a f t  can be oper2ted f r o s  a tcchni.ca1 
viewpoint. This can be regarded a s  the height t o  which :he :>.ircrzft cLi1 sa fe ly  :!ial;e a 
non-visual aplxoach and from whlch i t  can :-lake a safe  non-visxnl x i ;  ,ed sasroach. E l i s  
calculated h e i d l t  nust  then be adjus-h.xfi t o  tzi':e account of 'ihc 1.1-litioral f -c tors  t h a t  
apply; obstacle clearance, ground ei1virox:;ent :xde or' oA.e:.zt,ion. . - 

703.3 I n  one S t a t e , a  simple system is used t o  a r r i v e  a t  a minimum DH i n  which 
a i r c r a f t  a r e  grouped according t o  approach speeds, and a minimum a t t a inab le  DB assigned t o  
each group. I n  another, a similar system is used but baeed on approach speed a t  maximum 
c e r t i f i c a t e d  landing weight. It can be appreciated t h a t  v%rious methods of increas ing 
complexity could be applied,  and t h a t  the  method applied by each S t a t e  should be c lea r ly  
defined. 

7.4 Obstacle clearance 

7.4.1 A s  mentioned i n  CAkpter 4,  Ground Enviroment, c r i t e ~ i z .  Poi- obr;l.acle 
clearance a re  contained i n  tile PANS-OPS, and t h i s  docunent is generally ~ c c e i j t ~ d  a s  
guidance fo r  Catezories I and I1 rl.1nway.s. 

7.4.2 Obstacle clearance has been the  subject  of much study within I C A O ,  and it 
is expected t h a t  the re  w i l l  be s ign i f i can t  amendments t o  Annex 14 and other  re levant  
documents i n  the  near future. The following is therefore  t en ta t ive ,  and subject  t o  ear ly  
amendment. 

7.403 Although a common pract ice  is desi rable ,  as long as there  a r e  d i f f e r i n g  
p rac t i ces ,  it is important t h a t  S t a t e s  publish the  method they follow f o r  es tabl ishing 
obstacle clearance surfaces. 

7.4.4 There is a view t h a t  an a rea  overlying the  s t r i p  should be kept f r e e  of 
obstacles  t o  afford  protect ion t o  a i r c r a f t  which, having descended below decision height, 
subsequently needs t o  carry out a missed approach. A f u l l  description of such an 
"Obstruction Free Zoneu adopted by one S t a t e  is contained i n  Appendix 1. 



7.5 Ground environment - .  

7.5.1 Chapter 3 of t h i s  document l i s t s  t h e  a i r p o r t  requirements f o r  e s t ab l i sh ing  
Categories I1 and I11 minima. 

7.5.2 I n  the  case where l imi ted  def ic iencies  i n  c e r t a i n  a i r p o r t  elements a r e  
acceptable, t h e  element should be i d e n t i f i e d  and t h e  consequences of  t h e  deficiency 
c l e a r l y  defined. That i s ,  S ta tes  should publish t h e  degree of degradation t h a t  is  
acceptable f o r  a given Category, o r  when appropriate,  s t i p u l a t e  the higher l i m i t s  which 
would apply f o r  a given l e v e l  of performance. 

7.5.3 While i t  is not d e ? ~ e d  p r a c t i c a l  to  list a l l  the possible de f i c ienc ies  
v7 : i ch  could be accested f o r  low minina operations,  the following is a repr5scnta t ive  list 
3f a i r p o r t  elements qtrhich, i f  degraded below acceptable li!-;its, could require  a temporary 
increase i n  aerodrome operating minima: 

a )  ground condit ions a t  ILS antenna s i t e s ;  

b ) runway surface conditions; 

c )  runway markings; 

d )  approach, threshold,  touchdown, edge, centre  l i q e  and 
runway end l i g h t s ;  

a) secondary power supply; 

f )  RVR system; 

g )  ..round guidance system. 

7.6 Mode of operation 

7.6.1 DH/RVR limits can be lowered commensurate with the dewee  of aystem 
capab i l i ty  and perfolrmance providing that crew training, proficiency and procedures a r e  
adequate f o r  the type of  operation. Possible modes of  operation include: 

a) : - a n d  approach and landing ; 

b)  coupled t o  DH, manual the rea f t e r  ; 

c)  coupled below DH, but manual f l a r e  and landing; 

coupled followed by auto-flare and auto-landing. 
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7.701 The operational objectiv2s fo r  11; Perforrasnce Categories I ,  I1 2nd I11 rxe 
s t a t e d  i n  Attschmcnt C t o  Annex 10, Volwe 1, and are l i s t e d  i n  f ~ l l  i n  >ars,;rapl: 3.5.4 
of t h i s  docuslent. 

7.702 The DH/RVR values given i n  these operational objectives a r e  used by some 
S t a t e s  i n  es tabl ishing aerodrome operating m i n i m a .  I n  o ther  cases var ia t ions  from the  
object ives  i n  Annex 10 have been used. 

7-7-3 Studies have been made and other  s tud ies  a r e  i n  progress seelung t o  develop 
uniformly acceptable methods f o r  es tabl ishing DH1s and RVR1s. 
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CHAPTER 8. - GROUND MOVEMENT CONTROL OF AIRCRAFT AM) VMICLES 

8.1 General 

The main purpose of ground movement control  i n  low v i s i b i l i t y  operations 

a) t o  avoid t r a f f i c  conf l i c t s  between tax i ing  a i r c r a f t  o r  
between an a i r c r a f t  and a ground vehicle ; 

b) t o  assure t h a t  a i r c r a f t  o r  ground vehicles do not en te r  
the  ILS c r i t i c a l  o r  sensi t ive  areas a t  an improper time; 

c )  t o  assure clearance of the runway i n  use when an aircraft 
is  landing o r  taking o f f  ; 

d)  t o . f a c i l i t a t e  t h e  t ax i ing  t o  and from t h e  runway ; 

e )  t o  maintain the  maximum safe capacity of the d.Xptt. 

8.1.2 I n  low v i s i b i l i t y  conditions a l l  a i r c r a f t  and other  vehicles operated on 
t h e  manoeuvring area  of the  aerodrome must be subject  t o  t h e  control  of an aerodrome 
control ler  i n  t h e  tower, and controlled by radio communicat o s, l i g h t  .s gn.  s o r  a s  
otherwise by p i o r  srrangsnent. Control may idfir%. &5d&9 )a 

an ap ropr ia te  escor t  who is i n  d i r e c t  radio communications with the -rodrose 
contrgl ler  . 
8.1.3 Plans fo r  ground movement of a i r c r a f t  and vehicles during periods of low 
v i s i b i l i t y  (category I1 or  I I I A  conditions) should be based on maximum use of procedures 
and a ids  which a re  common for  operations i n  good v i s i b i l i t y .  I t  has been found t h a t ,  t o  
a ce r ta in  extent,  procedures and a ids  which f a c i l i t a t e  movement on a busy aerodrome w i l l  
a lso  s a t i s f y  the  requirements f o r  low v i s i b i l i t y  operations, and vice versa, 

8.1.4 I n  order f o r  ground movement of a i r c r a f t  and vehicles t o  operate with 
eff ic iency and sa fe ty  i n  low v i s i b i l i t y ,  an e f fec t ive  means must be provided t o  subs t i tu te  
for  the  long range visual  information normally used by p i l o t s  and con t rd l l e r s  f o r  sur-  
veil lance and guidance information. 

8.1.5 The p r i m r j  means of control  and surveil lance over ground t r a f f i c  in  low 
v i s i b i l i t y  (categories I1 and I I I A  conditions) can be procedural, using radio  voice communi- 
cations between the aerodrome control ler  and the p i l o t  (or  vehicle operator) ,  supplemented 
by v i s l ~ a l  information fo r  the  p i l o t  i n  the form of l i e h t s ,  surfzce marking, and signs. 

8.1.6 Experience i n  ac tua l  low v i s i b i l i t y  operations has shown t h a t  t h e  concept 
of using standard visual  a ids  and t r a f f i c  control  procedures i s  su i t ab le  i n  RVRs above 
about 150 metres. In  v i s i b i l i t i e s  below t h i s  range, a ids  spec i f i ca l ly  designed fo r  very 
low v i s i b i l i t y  movement of aerodrome t r a f f i c  may be necessary. 



8.1.7 Control, surveil lance,  and sa fe ty  w i l l  be enhanced by the  use of supple- 
mentary f a c i l i t i e s ,  such as an aerodrome surveil lance radar (ASDE or ASME), control lable  
taxiway l i g h t s ,  stop bars,  s igns ,  and l o c a l  \ietectoiqa such in luzt ion loops intr71sion 
alarm devices, etc.  

8.1.8 Although ex i s t ing  visual  aids and procedures can be employed fo r  ground 
movement i n  low v i s i b i l i t y ,  such operations must be conducted with ex t ra  caution and 
procedures must be imposed which may l i m i t  t r a f f i c .  I n  recognition of the  l imi ta t ions  
of current ly  avai lable  procedures and visual  a ids ,  operational requirements are  being 
defined f o r  developnent of a taxi ing guidance and control  system appropriate f o r  use 
in Category I11 operations and high t r a f f i c  s i t u a t i o n s  , by the Eighth Air Navigation 
Conference. Several  S t a t e s  a r e  engaged i n  developments and invest igat ions  leading to  the 
design of a system which w i l l  s a t i s f y  the requirements. 

8.2 V i s u a l  aids 

8.2.1 The standard v i sua l  a i d s  which a re  required o r  recommended f o r  ground 
movement on an aerodrome i n  low v i s i b i l i t y  include runway and taxiway l igh t ing ,  surface 
marking, and signs. They a r e  specif ied  in Annex 14, P a r t  V (Visual Ground Aids) and a re  
described in Doc 7920-AN/855, Par t  4 (~erodrome Manual, Visual Ground Aids). 

8.2.2 Taxiway centre l i n e  l i z h t s  a re  considered t o  be the p r e f e r r ~ d  v i sua l  ~ i i d m c  
system f o r  use i n  Cateqory I I I A  conditions, and they a r e  advan~agems i n  Category 11 
conditions. A p a t i c u l a r  c o n f i s r a t i o n  of these l i s h t s  nay 53 used on the  runway f o r  
e x i t  taxiwav turn-off l igh t ing  t o  a i d  the  p i l o t  i n  locat ing r m i a y  e x i t s  and ilinimi- 
z ing runway occupancy time i n  low v i s i b i l i t y .  When combined with controlled s top  
bars,  and when l iph ted  only for  the route  t o  be followed, taxiway centre l i n e  l i g h t s  
provide an e f f i c i e n t  system f o r  ground movement. De ta i l s  on t a x i w a ~ ;  centre l i n e  
l ight ing ooaiiguration may be found in h e x  14, Part V. 

8.2.3 AS a guide f o r  maintenance, it i s  considered t h a t  not more than 20 percent 
of taxiway centre U n e  l i g h t s  should be inoperative,  and two cvnsecutive l i&te  should not 
be inoperative. Because of the  normally high r e l i a b i l i t y  of aerodrome l igh t ing  systems, 
a monitoring system may not be required, but v isual  inspection should be accomplished with 
su f f i c ien t  frequency t o  assure adequacy of the  taxiway l igh t ing  system. 

C 

8.2.4 Stop bars a re  use fu l  i n  low v i s i b i l i t y  when t r a f f i c  s igna l s  and s igns  
on the  s ides  of the taxiways may not  be vis ib le .  They a re  pa r t i cu la r ly  e f i ec t ive  as 
an added measure f o r  preventing ground t r a f f i c  from enter ing an act ive  runway o r  an 
ILS c r i t i c a l  a rea  at an improper time o r  when verbal  ins t ruc t ions  may be misunderstood. 
When the nature of the use of s t c g  bars  has an important impact on safe ty ,  consideration 
ehould be given i n  t h e i r  design t o  the provision of adequate redundancy t o  enable them 
t o  survive a s ing le  f a i l u r e  i n  t h e i r  control  mechanism without l o s s  of service.  It is 
a l s o  considered advantage~us t o  automate the operation of s top bars so tha t  the aero- 
drome con t ro l l e r  w i l l  not  be required t o  operate them manually, thus avoiding possible 
human error.  
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d.)._5 A system of ,-uidance oi,m is a f l e x i b l e  and s u i t a b l e  !:~etilod of 
guidance i n  moderately poor v i s i b i l i t y  (Category I1 condit ions).  Holding ~ o s i t i o n  markin@;s 
a r e  required on the taxiway surface to  desipnate posi t ions  where a i r c r a f t  must hold t o  
assure tha t  obstacle f ree  zones and ILS c r i t i c a l  a reas  a r e  c l e a r  while a i r c r a f t  a r e  on an 
app-oach i n  Category I1 v i s i b i l i t y .  Holding posi t ion d.gns a r e  required as a supplement 

t o  Category I1 holding posi t ion markings. Experience has shown t h a t  surface marking, 
when it is clean and contras ts  with t h e  background, provides very e f fec t ive  guidance 
information f o r  daylight operations when taxiway l i g h t i n g  may be less conspicuous; however, 
where the  taxiway surface i s  not clean o r  is  wet, taxiway marking may have t o  be augmented 
with l i g h t s  o r  signs. 

8.3 Procedures 

8.3.1 To simplify procedures and minimize t h e  po ten t i a l  f o r  conf l i c t  i n  low 
v i s i b i l i t y ,  it is advantageous t o  minimize the  number of options f o r  t a x i  routes between 
parking areas  and runways. For example, where feas ible ,  t h e  cleaxance t o  t a x i  may include 
a standard, common route f o r  a l l  departing a i r c r a f t ;  and landing a i r c r a f t  may be di rected 
over a standard, common route t o  the  parking area. 

8.3.2 To assure t h a t  a i r c r a f t  with author i ty  t o  take-ff i n  low v i s i b i l i t y  a r e  
not blocked on taxiways by others  who must wait f o r  improved v i s i b i l i t y ,  it is  advantageous 
t o  grant t a x i  clearance only t o  those a i r c r a f t  authorized t o  take-off. Alternatively,  a 
holding area away from t h e  terminal would be required which permits sa fe  passage of those 
t a x i i n g  a i r c r a f t  which a r e  authorized t o  take-off as wel l  as those inbound t o  t h e  terminal. 

825.3 %en s top  bars  a r e  not used on taxiways, and thee8 w be a potential 
t r a f f i c  c o n f l i c t  along taxi routes,  i t  is preferable t o  grant  cbaranee to taxi 
only t o  an intermediate holding point where t h e  po ten t i a l  c o n f l i c t  may be assessed and 
avoided by subsequent direction.  Upon reporting a r r i v a l  a t  t h e  holding point, the  a i r c r a f t  
may be cleared t o  continue if t h e  control ler  i s  then assured t h a t  no conf l ic t ing t r a f f i c  
exis ts .  

8.3.4 Clearance t o  t a x i ,  acknowledgements of t h e  clearance, and posi t ion repor ts  
on the  t a x i  route should be as  c lea r  as possible, as i n  f l i g h t ,  i n  order t o  avoid misunder- 
standing between t h e  aerodrome control ler  and p i l o t .  This is  par t i cu la r ly  important with 
respect t o  control  of ground movements near an act ive  runway. Controll ing au thor i t i e s  
must bear i n  mind t h a t  they have the  respons ib i l i ty  t o  assure t h a t  ac t ive  runways, 
and ILS c r i t i c a l  areas  a re  c lea r ,  when required, and t h a t  p i l o t s  a r e  t o t a l l y  dependent 
on the con t ro l l e r s  fo r  such assurance during operations i n  low v i s i b i l i t y .  

8.3.5 I n  Categories I1 and I11 conditions i t  is  highly desi rable  f o r  ground 
movementco:on'-rol t o  be effected through the use of a d i sc re te  radio  frequency, separate  
from the l o c a l  control  frequency used fo r  a i r c r a f t  i n  f l igh t .  Radio conmunication on 
the frequency used by p i l o t s  making a f i n a l  approach i n  low v i s i b i l i t y  should be l imi ted 
t o  that which is e s s e n t i a l  to  the p i l o t  making the approach. 



Experience has indicated t h a t  when a i r c r a f t  land  sequential'^^ at ainimum time i n t e r v a l s  
i n  low v i s i b i l i t y ,  i t  i s  des i rable  f o r  p i l o t s  to  r epor t  on the l o c a l  control  frequency 
when they a re  c l e a r  of the  runway. Subsequent communications should be on the ground 
con t ro l  frequency. 

8.4 Secur i ty  and survei l lance  

8.4.1 When no s p e c i a l  survei l lance  equipnent is  employed and con t ro l  over t r a f f i c  
on t h e  manoeuvring a rea  of t h e  aerodrome i s  maintained by procedures and v i sua l  a ids ,  
unauthorized t r a f f i c  must be r e s t r i c t e d  by l o c a l  securi ty.  Normally, it may be expected 
t h a t  routine measures f o r  r e s t r i c t i n g  unauthorized t r a f f i c  on an aerodrome w i l l  be adequate 
f o r  low v i s i b i l i t y  operations (i.e.,  s ecur i ty  fences around the a i rpor t ,  s igns r e s t r i c t i n g  
unauthorized access, and l imi t ing  access only t o  those vehicle operators who a r e  famil iar  
with e s s e n t i a l  precautions and procedures). When t h e  l o c a l  s i t u a t i o n  i s  such t h a t  rout ine  
measures may not be adequate, spec ia l  measures should be taken t o  provide survei l lance  and 
control ,  p a r t i c u l a r l y  f o r  the  ILS c r i t i c a l  areas  and ac t ive  runways. For example, when 
construction o r  maintenance vehicles a r e  engaged i n  mobile a c t i v i t i e s  on the  aerodrome 
at  the onset of Cat9,ory I1 or  I11 v i s i b i l i t y  conditioizs, i t  ;.laj- i e  n s c e s s ~ u y  t o  ternil late 
t h e i r  a c t i v i t y  and rer.love them from the aerodrome - ! n t t l  the 7riai;:ility l:;?rov-.s. Al te rmt ive?y ,  
i t  may be appropriate t o  accon,pan;r x c h  vs1lLcles wibh a radio  controlled e.;cort .-!'-.Lle the 
low v i s i b i l i t y  condit ion prevails .  

8.4.2 Aerodrome survei l lance  radars have been found useful  a s  an a i d  f o r  ground 
con t ro l l e r s  t o  monitor and a s s i s t  t r a f f i c  on an aerodrome; however, a bas ic  radar  d isplay 
may be d i f f i c u l t  t o  i n t e r p r e t  because of the e f f e c t s  of  p rec ip i t a t ion ,  daytime brightness 
i n  the  control  tower, and lack of  adequate resolut ion.  Other systems using such devices 
as improved radar  displays,  Doppler radar ,  induction loop detectors ,  i.nd in t rus ion  alarm 
devices a r e  being used o r  t e s t e d  at some major a i r p o r t s  t o  suit a l o c a l  s i tua t ion .  
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C W T D  9 . - AUTHORIZATION AND APPROVAL 

9.1 General 

9.1.1 This Chapter considers the  documentation which can be used t o  ind ica te  
t h a t  a S t a t e ' s  requirements have been met by its a i r c r a f t  and aerodrome operators. It 
r e f l e c t s  the p rac t i ces  of S t a t e s  already engaged i n  2J.l weather operations, Categories I1 
-1nd ill operations. An understsnding of the nature of S t a t e s v  requirements and the  docu- 
mentation i n  which they a2gear w i l l  he helpful  i n  achieving agre~rnent between S ta tes .  

9.1.2 The in te rna t iona l  nature of all weather operations r a i s e s  the  need f o r  
agreed means of ind ica t ing  authorization and approval. There a r e  three elements involved 
which should be considered on a t o t a l  system basis: 

a) c e r t i f i c a t i o n  of the a i r c r a f t ;  

b)  author izat ion of the  operation; 

c) t h e  aerodrome. 

9.2 Cer t i f i ca t ion  of t h e  a i r c r a f t  

Cer t i f i ca t ion  of the a i r c r a f t  and its equipnent as having conformed t o  the 
~ i r w o r t h i n e e s  requirement6 of the  S t a t e  o f  Registry f o r  Category I1 or 111 operations can 
best  be indicated by appropriate e n t r i e s  i n  the f l i g h t  manual. Any l i m i t a t i o n  necessery 
f o r  the sa fe  use of the eystem m u s t  be ident i f ied .  Some S t a t e s  include the following: 

a )  t h e  decision height l imi ta t ion  and any other relevant 
aerodrome operating minima with which t h e  c e r t i f i c a t i o n  
i s  associated;  

b) t h e  minimum airborne equipnent which must be serviceable 
before an qL7roach i n  Category I1 or  I11 condition8 may be 
eel-?need; 

c )  the  mandatory f l i g h t  deck procedures which may be invoived 
such as minimum autopi lot  disengage height,  system operating 
sequences e t c ;  

d) deta i led  a i r c r a f t  performance data,  including such information 
as l o s s  of height during missed approach procedure, e t c ;  

e )  any other  fac to rs  af fect ing the  use of t h e  a i r c r a f t  i n  
low minima conditions. 
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9.2.2 Where the  airworthiness c e r t i f i c a t i o n  i s  ef fected by rendering val id  the  
c e r t i f i c a t i o n  of another Sta te ,  such as  the  S ta te  of manufacture of t h e  a i r c r a f t ,  a s  
allowed f o r  i n  A r t .  33 of t h e  Convention and Annex 8, Part  11, 5, t h i s  :.lay be taken as 
acceptance of the  o r i g i n a l  c e r t i f i c a t i o n  c r i t e r i a  as  conforming t o  the  requirements of 
t h e  new S ta te  of Registry f o r  elements o r  pa r t s  not t h e  subject  of Standards. 

9.3 Authorization of the operation 

9.3--1 An operator u t i l i z ing  a i r c r a f t  having a low minima capabili ty w i l l  be 
required t o  sa t i s fy  the State  of Registry on at l e a s t  the  following: 

a )  proficiency of f l i gh t  craw; 

b )  operating procedures; 

c )  t h a t  the  operations mnual ins t ruct ions  are  appropriate 
t o  t h e  operation and r e f l e c t  t h e  mandatory procedures 
and limitat ions contained i n  t h e  f l i g h t  manual ; 

d)  t h a t  su f f i c ien t  experience has been gained with t h e  system 
i n  operational service  i n  weather minima higher than those 
proposed. 

9.3:2 The Authorization practice i n  one State  is to  have its operators proposing 
m i d m a  in and belov Category II to follow a procedure i n  two parts: 

a )  a subnission i n  principle for  the relevant minima i n  
which the crew training and rat ings obtained and the 
propcsed operating procedures are given i n  detai l .  
In part icular  the operator is required to  establish 
tha t  the proposed method of operation doee not i n  any 
way lower the leve l  of safety established far the 
a i r c r a f t  and its equipbent during the course of 
airworthiness cer t i f icat ion;  

o )  spec i f i ca t ion  of precise minima f o r  each individual 
runway. I n  t h e  case of minima specif ica t ions  f o r  
aerodromes i n  other  Sta tes ,  t h e  operator i s  required 
t o  s a t i s f y  its own S t a t e  t h a t  t h e  f a c i l i t i e s  and 
procedures a t  t h e  aerodrome a r e  t h e  equivalent of h i s  
own S t a t e ' s  requirements and, together with t h e  a i r c r a f t  
and i t s  equipnent and t h e  proposed method of operation, 
comprise a t o t a l  system with a sa fe ty  l e v e l  i n  accord 
with t h a t  postulated i n  the  main submission. 
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a. .. A; a pi-u-r.~.1-1i3it.e r'or ; .t:;g~,i:;11ioa of C:,l;2--r;r I1 o r  111 op.:rs t icns,  
-,ornc S'~~3.t :s  r e$  .i r . 2  o;e?:ator.l; t g  ; :&e use of eq~:i~il~icnt acd  ;~rocedures i n  aerodrome 
oyeratin; cond?'_tior.s better than Zhe rninlrna which :hey eventua l ly  in tend t o  apply and 
t o  r ;mint .nin records  of tile r e s l l l t s  obtraLned. Not only does t l i s  enable an assessment 
o f  the success ra.€e .-to be ca lc~i la t :?d  but it a l s o  se rves  t o  accustom f l i g h t  crews t o  
the  procedures ss a : l a t t e r  of ro:itine. Fu r the r ,  hecaLise actlxal minima f o r  1::hich an  
-.se:-tor is L;~..J~-~T.c:! ~~i.11 ra-eLf he encolmtered, some S t a t e s  reqv-ire ope ra to r s  t o  
?-cf , in9e t!?i-s n r ~ c t i o e  sftsr a : ~ t l ~ n r i ~ a t i o n  and t o  provide,  f o r  a s p e c i f i e d  per iod ,  a 
r.;cord of c.acc::ns r;tzs co-rering both t h e  approsches made i n  tile b e t t e r  condi t ions  and 
tLose made i n  Catezory I1 o r  I11 conditions. 

9.4 The aerodrome 

9.4.1 There a r e  National  d i f f e rences  i n  t h e  methods of l i c e n s i n g  o r  au tho r i z ing  
aerodromes. However, i t  is des i r ab le  t h a t  t h e r e  be an i n t e r o a t a t e  understanding t h a t :  

a )  no S t a t e  w i l l  promulgate a runway as a v a i l a b l e  fob 
Category I1 o r  I11 opera t ions  un t i l  t h e  f a c i l i t i e s  
and s e r v i c e s  meet ICAO requirements. Where the 
S t a t e  i n  which t h e  aerodrome is s i t u a t e d  hae addi- 
t i o n a l  requirements, it is i m p l i c i t  that these  a r e  
provided before promulgation; 

b) t h e  bas i c  f a c i l i t i e s ,  s e r v i c e s  and procedures are:- 

( i i )  visual aids ( l i g h t i n g  and marking) 3 

( i i i )  RVR r epor t ing ;  

( i v )  obs t ac l e  clearance c r i t e r i a ;  

(v) ATC and ground movement c o n t r o l  procedures, 
i nc lud ing  t h e  hold ing  procedures. 

9.4.2 Provided t h e  above c r i t e r i a  a r e  appl ied ,  au tho r i za t ion  o f  an aerodrome can 
be by promulgation through t h e  Aeronautical  Information Services  and r e l evan t  AIPs. 



9.5 Summary 

9.5.1 The s u i t a b i l i t y  o f  t h e  a i r c r a f t  and i t s  equipnent f o r  low minima opera t ions  
should be included i n  t h e  approved f l i g h t  manual f o r  t he  a i r c r a f t .  

9.5.2 The a i r c r a f t  opera tor  can be autnor ized  by its ? l a t iom1  Acthorit:? by i s sue  
of a s u i t a b l e  document i n d i c a t i n g  t h e  limits o f  aerodrome opera t ing  minima t o  which it 
has s a t i s f i e d  its National  requirements. Such au tho r i za t ion  does not  au tomat ica l ly  d l o w  
an opera tor  t o  use  t h e  a i~proach opera t ing  minima i n  S t a t e s  o the r  thLm the  S t a t e  of  Registry.  

9.503 The promulgation of  t he  aerodrome and f a c i l i t i e s  through the  Aeronautical  
Information Service  and recognized a i r  publ ica t ions  w i l l  i n d i c a t e  conformity with IC.'iC 
and na t iona l  requirements. National  requirements nay vary from one 3 t a t e  t o  another. 

9.5.4 A common method of  i n d i c a t i n g  conformity with dec l a re s  requirements  w i l l  
f a c i l i t a t e  t h e  i n t e r n a t i o n a l  a p p l i c a t i o n  o f  a l l  weather opera t ions-  
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UNI'ED KINClDOM REQUIREMENTS FOR OBSTRUCTION FFEE ZONES 

The req!iiri?acnts which ham been incornorated i n t o  the U.K. Licensing of  
Aerodron~cs ciocuxcnt CAP i 6s a r e  given below, together  with explanatory notes  
on the  spec i f i ca t ions  se lec ted.  

Def ini t ion 

1.1 Obstruction f r e e  zone. A v o l u ~ s  of  a i r space  extending upwards and outwards 
f ro9  an i n w r  port ion of the  s t r i p  t o  s p e c i f i e d  upper l i z i t s  w!iich is kept 
c l e a r  of  a i l  ohs t ruct ions  except f o r  minor spec i f i ed  items. 

2. Description 

2.1 An Obstruction Free Zone (OFZ) is  t o  be es tab l i shed  f o r  each 
precis ion a p ~ r o a c h  Category I1 and I11 pr'.way. The CFZ is interlied 
t o  a f fo rd  a i r c r a f t  ~ r o t e c t i o n  'fron obs t ruc t ions  when approaches a r e  
continued Selow decis ion height  and during suSsequent n isscd npprcach 
with a l l  engines opera t ing normally. It is not intended t o  su;?plant 
the app l i ca t ion  of o ther  requirenents  on the  removal and r e s t r i c t i o n  
of obstructions.  

- - 
2.2 The l i m i t s  of thc  OF2 required f o r  use by a i r c r a f t  with a  

 win^ span of up t o  61m (200 f e e t )  a r e  shown i n  Figure I and com- 
prise;..: 

a 1 t h a t  port ion of the  i n s t r m e n t  a2proach surface comriiencing 
a t  i ts  inner edge a t  a  widt.h of 61m (200 f e e t )  on each 
s i d e  of its centre l i n e  and extending a t  the same width fo r  
a  distance of 1524111 (5000 fee t )  zway froin thp d i r e c t i o n  of 
landing and with zn outer  edge p r a l l e l  t o  the inner  edge; 

LExplanatorJ Note: The ILS e q u i p ~ e n t  fo r  C a t .  I1 m d  I11 is clesiped t o  
de l ive r  the a i r c r a f t  i n  a  narrow window appox.  43m (140 f e e t )  :$i;le 
(i.e. 21.5111 (70 f e e t )  from centre  l i n e ) ,  about 70% ((2,700 f e e t )  fron 
touchdown a t  30m (100feet) above threshold. The p i l o t  should only continue 
below decision height i f  he c m  be c e r t a i n  b., v i s u d  rcems th2t  the &- 
c r a f t  is i n  a yosi t ion t o  carry on and land. This i s  t jken t o  a e m  t h a t  
the  a i r c r a f t  is within the width of the  sup2lenentary b a r r e t t e s  o r  tlh2 
second cross-bar of the Calvert  syste;:~ i.e. 3 lus  or  r:inus 1% (50 f e e t )  
from centre  l ine .  An ailowaxce i s  added f o r  the 1,vgest .=circl-aft l i k e l y  
t o  carry  out  the operation e.g. the Boeing 747 wingspan of  6Gm (196 f e e t )  
and a  buffer  area  f o r  wingtip/obstacle c l e u a n c e  of 15m (50 f e e t )  e i t h e r  
s ide ,  making a t o t a l  width of 121m (400 f e e t )  st o r i g i n  3Cm t 6Cm + 3Cui = l2%1 
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(1001 + 196' T 1001 = 3961), i.e. 61m (200 f e e t )  e i t h e r  s ide  of centre 
l ine .  The o r ig in  of this surface coincides with the AGA approach 
surface  and extends a t  1:50 t o  a height of ?& (100 f e e t )  above datum, 
t h a t  is 1524111 (5000 f e e t )  from o r i g i d .  

b) - t h a t  por t ion o f thc  strip_ conmencine bin (200 f e e t )  
measured hor izonta i ly  i:.o.n the threshold  a;:ay frow the  
d i rec t ion  of Innding and extcndinc f o r  a d i s tance  of 
l890n: (6200 feet) i n  t h e  d i r e c t i o n  of landing,  at a 
widtli of G l a ~  (203 f e e t )  on each s i d e  of the  centre  l i n e  
of the runway; 

L?xplanatory flotc: Tltc? width of the por t ion of t h e  atri:, is similar t o  
t h a t  of the portion of th!? Ins t runcnt  cinproacl~ Surface s l?cci f ied .a t  
Para. 2.2.a) above f o r  thc oane rcoson. The length  is derived as 
follows. 'l'hc l a t e s t  point a t  which a decis ion t o  oveishoot w i l l  he 
taken is assumed t o  5c where . t h e  p i l o t  loses o i ~ h t  ,of t h e  touchdown 
zone l igh t ing ,  about 762n (2,500 f t . )  upwind from threshold. To t h i s  
a r e  added two sccondo i n i t i a t i o n  t i n e  and e i c h t  seconds (assuming a 
maxinum spocd of 76 metres/sec (250 feet/sec) t o  eetabl iah a climb 
gradient,  plus an allowance f o r  adveree conditions, t o t a l  18- (6000 f e e t )  
upwind of t h r e s h o l g .  

c > a nissod annroach a rea  commencing a t  the  upwind end of the  
area a t  (a) and comprising:- 

i )  an  inner edge dxtendine t o  a dis tance o f  61m 
(200 f e e t )  on each s i d e  o f  the  centre  line of 
the  runway and perpendicular t o  -it; 

two s i d e s  o r ig ina t ing  at  the  ends of the  inner  i i )  . 
edge diverging uniformly a t  10 per cen t  ( l : i0) 
from t h e e e n t r e  Z n e  of the runway; 

i i i )  a n  outer  edge 1372~1 (4500 f e e t )  from and . 
p a r a l l e l  t o  the  inner  e d g e ;  

d ) a missed annroach surface  measured above t h e  hor izon ta l  i n  
the v e r t i c a l  plane containing the  centre  l i n e  of the runway 
and having a slope of 3.3 p e r  cent  (1:30). 'The lower l i m i t  
s h a l l  bc a hor izonta l  l i n e  i n  the  v e r t i c a l  plane containing 
the  inner edge qnd a t  the  e leva t ion  of the  runway centre  l i n e  
at  t h a t  point ;  
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Lkplana to ry  Xote: The gradient  of I :33 is taken because it .j s the 
lowest gradient pe rc i t t ed  f o r  a n  a l l  e n ~ i n e s  operat ing balked landing. 
The a l l  engines operat ing assumption is considered t o  b e . j u s t i f i e d  
because the probabi l i ty  of having t o  overshoot below the  decis ion 
height combined with the p robab i l i ty  of a n  engine f a i l u r e  a t  the start 
of overshoot is too low a value t o  be considered. 

The divergence of la: takes  account of the  splay recorded during the 
FAA Look-Out ProSect and, with the  s i d e  su r faces  spec i f i ed  a t  sub-para. 
e )  below, provides protect ion up- t o  a height  of 4% (150 fee t ) .  The 
length of 1372111 (4,500 f e e t )  is  derived f roa  the gradient of 1:30 
extending up t o  4% (150 f e e t y .  

e )  . s i d e  s u r f a c e s  which slope upwards and outwards from the s i d e s  
of the  por t ion of the s t r i p ,  of the  por t ion of t h e  approach 
eurface and of the  missed approach surface  and with the 
following l i m i t s : -  

i) at any point  along the s i d e s  of the por t ion 
o f  t h e  s t r i p  the  s i d e  su r faces  s h a l l  o r i g i n a t e  
at the  same e leva t ion  as t h a t  of the  centre l i n e  
of the  runway opposite that point ;  

6 

ii) the  slope of the  s i d c  su r faces  n e a s e e d  i n  a  
v e r t i c a l  perncndicular t o  the  extended 
centre l i n e  of the  runway s h a l l  be 33 per cent (1:3); 

i i i )  the ou te r  l i m i t  of thc s i d c  ~ ~ n - f i ~ c c c  chal:]. be - 
i n  thc  case of those ad jacer~ t  t o  t ly  a$!>roacil 
surface 45m (150 f e e t )  above threshold elevation; 
i n  the case of those adjacent to the s t r i p ,  4% 
(150 f e e t )  above the elevation of the centre l i n e  
of the runway opposite the *,oint being considered; 
i n  the case of those adjacent ts the missed 
approach surface,  45m (1% f e e t )  above the eleva- 
t i o n  of the missed approach surface inner edge. 

2.3 kn~cre the  physical  characteristics of a runway and its approach 
do not pe rn i t  an OFZ t o  bc es tabl ished with the disensions given a t  
paragraph 2.2, i t  cay bc possi'ble t o  perinit t h e  ir.lplcrnetitation of an 
OFZ of reduced width depending on the  wing span of the a i r c r a f t  intended 
f o r  opcration. 
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3 Restr ic t ion and removal of obstructions 

3.1 Categories I1 and I11 Operations 

3.1.1 No object  is permitted t o  penetra te  the  
obst ruct ion f r e e  zone o ther  than essential f r a q i b l y  
,o,teditems such as vi6ualra ids .  

3.1.2 No ob jec t  is permitted t o  penetra te  the OFZ 
missed approach surface  extended beyond the  l i m i t s  
defined a t  2aragraph 2 . 2 ~ )  and d)  t o  i n t e r s e c t  the  
lowest height at  which protect ion is provided by 
other  n issed approach obs tac le  clearence c r i t e r i a  
i.e. a ca lcu la t ion  involvinc two c lcwance  planes and 
r e l a t e d  t o  the  p a r t i c u l a r  value f o r  thc  Obstaclc 
Clearance 1,ini.t (OCL). Thc llcight (1:: ~t vhich the  
1:30 extended nissed approach surface  o f  t h e  OFZ 
i n t e r c e p t s  tho 1:40 misoed approach sur face  of the  
ILS Category I Obstacle Clearance Liriiit (OCL) c r i t e r i a  
is given by t h e  formula: 

h = ~ ( O C L  i n  m.)-12& C; (OCL i n  f e e t )  - f e e t 2  

e.g.  hen ClCL = 52n1 (170 f e e t )  
then, h = 4(52)-122 = 86m Lq(170)-400 = 280 f e e q  

To ensure t h a t  t h e  requircaents  a t  ?magraphs 3. I. 1 
and 3.l.Z a r e  siet a survey t o  provide information a t  a 
scale of 1:2500 o r  l a r g e r  has t o  be made before a run- 
way i c  cleared f o r  Category I1 and Category I11 
operations. SubsequentLy the  normal saie.parding 
procedures should ensure t h a t  proposed new const ruct ion 
vhich might in f r inge  the  OFZ o r  the  extended missed 
approach surface  w i l l  be r e f e r r e d  f o r  consideration 
by the  U.K. Civ i l  Aviation Authority. 

4- New construction 

4.1 No new cons t ruc t ion , sha l l  penetra te  an obs t ruc t ion  f r e e  
zone. 
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APPENDIX 2 

SNOW RElilOVAL PRACTICES I N  CANADA AND 'THE UNITED STATES 

General 

1. This material is offered by Canada and the U.S. as tentat ive procedures 
for  handling the e f fec ts  of snow on Categories 11 and I11 ILS fac i l i t i ee .  

2 . It has been established tha t  a s ignif icant  accumulation of snow on the 
ground surrounding most types of ILS glide path antennas can a f fec t  the signal at the far- 
f i e l d  monitor s i t e  and the signal i n  space. (No measurable e f fec t  from s m w   ha^ been noted 
on wave guide glide path antennas, or  q type of local izer  antenna). !L%e f o m  of inter-  
ference can vary with snow depth, type of snow and its water content, but both the glide 
path angle and course s t ructure can be affected. 

3. Ideally,  therefore, snow should be kept t o  an acceptable m i n i m u m  i n  the area 
tha t  could affect  the glide path. This area taken t o  be 1% (50 ft.) Mde at the antenna 
array and 60m (200 i t . )  wide a t  a distance of 3OOm (1000 i t . )  i n  f ront  of the antenna, plus 
tha t  area formed by drawing a l i n e  from the antenna arfay to  a point at threehold on the 
opposite side of the runway from the glide path s i t e .  These areas, labelled I1B" and "A", 
a re  depicted i n  Figure 1. 

4. As a general guide, a snow accumulation of O.3m (1 i t . )  ie deemed significant 
for  Categories II/III eystems, therefore Areas "A" and "F 8hould be maintained so that  t h i s  
amount ia not exceeded. I f  snow clearing is not feaeible,  for  &ample when the ground is 
too so f t  t o  support heavy equipment, action should be taken e i ther  t o  downgrade the ILS t o  
Faci l i ty  Category I, validate its performance by a check ffia;ht, o r ,  i f  information is 
unavailable, a l e r t  incoming p i lo t s  of a possible out-of-tolerance condition. 

5 . A t  some a i rpor t s ,  i t  may be appropriate t o  maintain Area "C" at a leve l  
comparable to  Areas "At1 and "B". On the other hand, i f  Area "C" has t o  be used as a enow 
dump area, the depth of snow sk.ould not exceed 2m (6 ft.). I n  addition, sharp enow banks 
more than 0.6m (2 ft .)  high along the l i ne  between Areas "A" and "C1* an8 along the outside 
edge of Area "B1' should be tapered t o  prevent reflections.  

6. I f  the glide path becomes unusable because of hi@ aaaumulation of snow, 
landing limits should be raised t o  those applicable for  lllooallaes 0alyt'. Tf, however, parts 
of Areas "A" and "B" can be cleared, it is probable tha t  Category I U t s  can be maintained 
i f  the following areas a re  cleared: 

a )  For a glide path operating i n  a nul l  reference mod&, 
Areas "Av1 and "Btl t o  a distance of 105m (350 it.) 
ahead of the antenna; 



b) For a g l ide  path operating i n  an Equisignal mode, areas  
"All and "B1l t o  a distance of 90m (300 f t . )  ahead of the  
antenna. (Extra care should be taken i n  authorizing 
l i m i t s  f o r  an equisignal g l ide  path,  s ince  the s igna l  can 
be affected by aR l i t t l e  as six inches of snow when i t  is 
very wet o r  i n  the form of s lush) .  

7. When feas ib le ,  snow removal should be s t a r t e d  before c r i t i c a l  l e v e l s  have 
been reached. This  ac t ion  should be timed, whenever possible,  t o  take advantage of off-  
peak t r a f f i c  hours. 

8. Snow depth as recorded at the  meteorological observation point  may not 
always be representa t ive  of the  ac tua l  depth i n  the  c r i t i c a l  IL3 areas. Additionally, as 
indicated previously, the extent t o  which the s i g n a l  is affected is a d i r e c t  function of 
the  snow's water content. Accordingly, when the re  is doubt on the necessity t o  c l e a r  snow, 
an ILS technician should be consulted. 

Categories I1 and I11 Runways 

9. I n  most S ta tes ,  runway centre  l i n e ,  touchdown zone and taxiway e l d t  l i g h t s  
a r e  ra i sed  f ix tu res ,  protruding above the surface of the runway. These f i x t u r e s  can be 
extensively damaged by snow removal equipment. 

10. S t e e l  blades, s t e e l  shoes o r  s t e e l  cas to r s  used as supporting surfaces f o r  
plow frames, blades o r  bankhead assemblies should therefore not be used. Equi1;ment r e q ~ i r -  
ing  supporting attachments should be f i t t e d  with pneumatic o r  semi-pneumatic rubber t i r e  
castors. 

11. S t e e l  blades should be replaced by a rubber blade, attached t o  the f ront  
of the  moldboard between a s t e e l  p l a t e  (such a s  an old cu t t ing  blade) and the  moldboard so 
t h a t  approximately 8cm (3 inches) of rubber extends below the bottom of the moldboard. 
Snow removal plowing w i l l  then force the rubber blade t o  fold  under t h i s  edge and allow a 
smooth scraping action. The angle of t h e  plow and the  pavement surface should be a 
negative one of approximately 5 O .  

12. The metal underbody of snow plows o r  blowers should have a minimum clearance 
of 4cm (1 1/2 inches) from the  pavement surface. The use of vehicles with t i r e  chains, high 
speed snow drags and underbody metal scrapers  should be forbidden. 

13 Snow removal operations should comlence as soon a s  snow begins t o  accumulate. 
Runway sweepers should be u t i l i z e d  f i r s t ,  and during as much of the snow removal a c t i v i t y  as 
possible. Snow plows and blowers should supplement the  sweeper operation only when the 
sweeper cannot e f f i c i e n t l y  remove the  accumulation. 

14. I c e  control  should be carr ied out by the  appl icat ion of urea (an anti- icing 
chemical) o r  sand. It may be necessary t o  apply addi t ional  quant i t ies  of urea around each 
l i g h t  f ix tu re  during severe i c i n g  conditions. 
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15 I f  the runway l i@ta  are on during conditions of drif t ing or blowing enow, 
snow wi l l  melt i n  the area immediately downwind of the hot l ight  fixture. I f  the pavement 
surface i e  a t  or  below a freezing temperature, this water will fofm an i ce  ring adjacent to  
each Uat, to  the point of becoming a hazard t o  landing aircrait. 'Ibis problem can be 
ddadzed by keeping the l ights off ae much arr t r a f f i c  will pennit, Continual eweoping and 
the l iberal  use of urea, however, will normally prevent this a c c u a m l a t h  

16. In States where s n e w  I 6  a nt4.nor pmblm, and uhom ape&laU%eQ eqllipment 
cannot be eaonomioalJy justified, airport maintenance psrsonnel sbould be cautioned about 
the damage t o  l ight  f ir turee that can be oaused standard, stoel-bladed plows, or  equip- 
ment f l t ted  with o h a i ~  or metal m t o r s .  Under these dramtanoes, the following precau- 
tions ahould be taken: 

a)  Leave h-pavement l ights off act long &I porr.ibl.4 

b) Uee rotary broo~ls t o  remove enow wt -+ .rd 
repeat the process as often as m0-e & f U O  
the wea of in-pavemont Ughta so that pfPna a d  blW8M 
em take extra precrautiom; 

c) di8placed f'rom Ught fixtures ilhotald thW b@ 
slrrnr blowers or  plotns. (Rounding off pf d&@Pb 

of the p16w blade w i l l  help W i s e  When 
lows traverse l igbt  fixtures, speed shottld bo Wgrrdrd t o  

(5 mrpehr )  or less, OF th. b- U ii&d 
clear of the fixtures. 

.- 
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ICAO TECHIVICAL P U B L I C A T I O N S  

n e  following summary gives the status, and also 
describes in general terns the contents of the various 
series of technical publications issued by the Inter- 
national Civil Aviation Organization. It does not 
include specialized publications that do  not fall 
specifically within one o f  the series, such as the 
Aeronautical Chart Catalogue or the Meteorological 
Tables for International Air Navigation. 

International Standards and Recommended Prac- 
tices are adopted by the Council in accordance with 
Articles 54, 37 and 90 of the Convention on 
International Civil Aviation and are designated, for 
convenience, as Annexes to the Convention. The 
uniform application by Contracting States of the 
specifications contained in the International Stan- 
dards is recognized as necessary for the safety or 
regularity of international air navigation while the 
uniform application of the specifications in the 
Recommended Practices is regarded as desirable in 
the interest of safety, regularity or efficiency of 
international air navigation. Knowledge of any differ- 
ences between the national regulations or practices of 
a State and those established by an International 
Standard is essential to the safety or regularity of 
international air navigation. In the event of non- 
compliance with an International standard, a State 
has, in fact, an obligation, under Article 38 of the 
Convention, to  notify the Council of any differences. 
Knowledge of differences from Recommended Prac- 
tices may also be important for the safety of air 
navigation and, although the Convention does not 
impose any obligation with regard thereto, the 
Council has invited Contracting States to  notify such 
differences in addition to those relating to Interna- 
tional Standards. 

Procedures for Air Navigation Services (PANS) are 
approved by the Council for world-wide application. 
They contain, for the most part, operating procedures 

regarded as not yet having attained a sufficient degree 
of maturity for adoption as International Standards 
and Recommended Practices, as well as material of a 
more permanent character which is considered too 
detailed for incorporation in an Annex, or is suscep- 
tible to frequent amendment, for which the processes 
of the Convention would be too cumbersome. 

Regional Supplementary Procedures (SUPPS) have 
a status similar to that of PANS in that they are 
approved by the Council, but only for application in 
the respective regions. They are prepared in consoli- 
dated form, since certain of the procedures apply to 
overlapping regions or are common to two or more 
regions. 

The following publications are prepared by  author- 
ity of the Secretary General in accordance with the 
principles and policies approved by  the Council. 

Technical Manuals provide guidance and informa- 
tion in amplification of the International Standards, 
Recommended Practices and PANS, the implementa- 
tion of which they are designed to facilitate. 

Air Navigation Plans detail requirements for facili- 
ties and services for international air navigation in the 
respective ICAO Air Navigation Regions. They are 
prepared on the authority of the Secretary General 
on the basis of recommendations of regional air 
navigation meetings and of the Council action there- 
on. The plans are amended periodically to reflect 
changes in requirements and in the status of imple- 
mentation of the recommended facilities and services. 

ICAO Circulars make available specialized informa- 
tion of interest t o  Contracting States. This includes 
studies on technical subjects. 
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