GUIDE LINE FOR AIRCRAFT WARNING LIGHTS
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6.1 Objecis to be 1
and/or lighted

Nore—~ The marking and/or lighting of obstacles is
intended 10 reduce hazards ro afrcrafi by Indicating the
presence of the obstacles. It does nor necassarily reduce
operating limitations which may be imposed by an obstacle,

6.1.1 Recommendation.— A fixed obsiacle that extend
above a take-off climp surface within 3 000 m aof the inner edge
of the iake-off climb surface should be marked and, if the
runway is used ar night, lighted, except thar:

Ly

a} such marking and lighting may be omitted when the
obsiacle is shielded by ancther fixed obsiacle;

b) the marking may be omitted when the obstacle is lighted

by medium-intensity obstacle lights, Type A, by day and
s ] 4 ¥ ¥

its height above the level o the surrounding ground does

ieve!

nor exceed 150 m;

¢) the marking may be omited when the abstacle is lighted
by high-intensity obstacle lights by day; and

d) the lighting may be omitted where the obstacle is a
lighthouse and an aeronautical swudy ndicares th
fighthouse light 1o be sufficient.

(1

6.1.2  Recommendation,—. A fixed object, other than an
cbstacle, adjacen: 10 a take-off climb surface should bpe
arked and, if the runway is used ar nighs, lighted if such
marking and lighting is considered necessary o ensure its
avoidance, excepr that the marking may be omitted when-

a) the object is lighted by medium-intensity ebstacle Iights,
Type A, by dav and iis height above the [evel of the
surrounding ground does not exceed 150 m;: or

b} the object is lighted by high-intensiry obsiacie lights by
der,
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5.1.3 A fixed obstacle that exiends above an approac
trausitional surface within 3000 m of the inner edge
gpproach surface shall be marked.and, if tha nway

night, lighted, except that;
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a) such marking and lighting may be omiited when the
obstacle is shielded by another fixed obstacle;

b) the ma-king may be omirted when the obstacle iy lighted
by medium-intensity obstacle lights, Type A, by day and
its height above the level of the surrounding ground does

not exceed 150 m;

ol

¢} the marking may be omitted when the obstacle is lighted
by high-intensity obstacle lights by day; and

d) the lighling may be omitted where the obsiacle is a
lighthouse and ap aeronautical stugdy indicates the
lighthouse light to be sufficien:.

)

6.1.4 Recommendstion.— A fixed obsiacle above a
horizontal surface should be marked and, if the aerodrome is
used ar nighy, lighted excepi thar:

rking and lighting may be omitted when.

the obstacle is shielded by another fixed obsiacle; or

2} for a circuit extensively obstructed by immovable
objects or terrain, Procedures have been established
‘o ensure safe verrical clearance below prescribed

Hight paths; or

3) an aeronautical study shows the obstacle not 1o be of
operational significance;

\{3‘

the marking may be omitted when the obstacle is lighted
by medium-intensity pbstacle lights, Type A, by day and

hei bove the level of the suirrounding ground does
150 m;

its height

not exceed
c) the marking may be omitted when the obstacle is lighted
by Righ-intensiny obstacle lights by day; and

d) the lighting may be omited where the obstacle is a
lighthouse and ap acronauiical siudv indicates the

lighthouse light to be Sufficient,

6.1.5 A fixed object that extends above an obstacle
protection surface shall be marked and, if the runway is used
at might, lighted.

Note.— See 5.3.5 Jor informarion pn the obstacle protecrion
shrface.
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Fgure 6-1.

6.1.6 Vehicles and other mobile objects, ekcludmv
aircrafl, on the movement area of an aerodrome are obstacles
and shall be marked and, if the vehicles and aerodrome are
used at night or in conditions of low visibitity, lighted, excepl
that aircraft servicing eguipment and vehicles used only on
aprons may be exempt.

6.1.7 Elevated acronautical ground lights within the
movement area shall be marked so as o ke consplcuous by
day. Obstacle “ghzs shail not be installed on elevated ground
hghts Or 8igns in the movement area.

6.1.8 All obstacles within the distance specified in
Table 3-1, column 11 or 12, from the cenire line of a ta; dway,
an apron taxiway or aircraft stand taxilane shall be marked
and, if the taxiway, apron taxiway or aircraft stand taxilane is
used at night, lighted.

6.1.9  Recommendation.— Obsiacles in accordance with
4.3.2 should be marked and lighted, excepr that the marking
may be omitted when the obstacle is lighted by high-intensiry
obstacle lights by day.

6.1.10 Recommendation.— Overhead wires, cables, etc.,
crossing a river, valley or highway should be marked and their
supponing towers marked and lighted if an aeronautical study
indicates thai the wires or cables could constitute a hazard 10
aircraft, .).cep! that the markmg of the .mpportrng towers may
be omirted when they are lighted by high-intensiry obstacle
lights by day,

6.1.11 Recommendation.— When it has been deter

mined thar an overhead wire, cable, eic. ., needs t¢ be marked

but it is not practicable 1o install markers on the wire, cable,
efc., then high-intensiry obstacle lights, Type B, should be

provided on their supporting towers.

Basic marking pattermns

6.2 Marking of objects

General

621 All fixed objects to be marked shall. whenaver
practicable, be coloured, but if this is not practicable, markers
or flags shall be displayed on or above them, except that
objects 1hat are sufficiently conspicuous by their shape, size or
colour need not be otherwise markad,

6.22  All mobile objects to be marked shall be coloured or
display flags.

Use of colours

6.23 Recommendation.— An object should be coloured
1o show a chequered partern if it has essentially unbroken
surfaces and its projection on any vertical plane equals or
exceeds 4.5 m in both dimensions. The patiern should consist
of rectangles of not less than 1.5 m and not more than 3 m on
a side, the corners being of the darker colour. The colours of
the pattern should contrast each with the other and with the
background against which they will be seen. Orange and white
or alternatively red and white should be used. except where
such colours merge with the background. (See Figure 6-1.)

6.2.4 Recommendation.— Ar object should be coloured
o show alternating conrrasting bands if:

a} it has essentially unbroken surfoces and has one
dimension, horizonial or vertical, greater than 1.5 m, and
the other dimension, hurizontal or vertical, less rhan
4.5 m; or
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b) it is of skeletal type with either a vertical or a horizontal
dimension greater than 1.5 m,

The bands should be perpendicular to the longest dimension
and have a width approximately 1/7 of the longest dimension
or 30 m, whichever is less. The colours of the bands should
contrast with the background against which they will be seen,
Orange and white should be used, except where such colours
are not conspicuous when viewed against the background. The
bands on the extremities of the object should be of the darker
colour. (See Figures 6-1 and 6-2.)

Note.— Table 6-1 shows a formula for determining band
widths and for having an odd number of bands, thus
permitting both ihe fop and bottom bands to be of the darker
colour.

6.2.5 Recommendation.— An object should be coloured in
a single conspicuous colour if its projection on any vertical
plane has both dimensions less than 1.5 m. Orange or red
should be used, except where such
background.

[ coafal ab
e Wiin ine

Note.— Against some backgrounds it may be found necess-
ary to use o different colour from orange or red to obtain
sufficient contras:.

6.2.6 Recommendation— When mobile objects are
marked by colour, a single conspicuous colour, preferably red
or yellowish green for emergency vehicles and yellow for
service vehicles should be used.

Table 6-1. Marking band widths

Longest dimension

Greaier Not
than exceeding Band width

I15m 210m 17 of longest dimension
210 m 270 m 19 v ” "

270 m 330 m v ” v

330 m 390 m 1113 ** ' *?

390 m 450 m 1715 ’ *

450 m 510 m vi7r ” "

510 m 570 m e ” i
5i0m 630 m 1721 " b

Use of markers

6.2.7 Markers displayed on or adjacent to objects shall be
located in conspicuous positions so as to retain the general
definition of the object and shall be recognizable in clear
weather from a distance of at least 1 000 m for an object to be
viewed from the air and 300 m for an object to be viewed from
the ground in all directions in which an aircraft is likely to

4/11/99
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approach the object. The shape of markers shall be distinctive
to the extent nacessary to ensure ihat they are not mistaken for
markers employed to convey other information, and they shall
be such that the hazard presented by the object they mark is
not increased.

6.2.8 Recommendation.— A marker displayed on an
overhead wire, cable, etc., should be spherical and have a
diameter of not less than 60 cm.

6.2.9 Recommendation.— The spacing between two
consecutive markers or between a marker and o supporting
tower should be appropriate to the diameter of the marker, but
in no case should the spacing exceed:

a) 30 m where the marker diameter is 60 cm progressively
increasing with the diameter of the marker to

b) 35 m where the marker diameter is 80 cm and Jurther
progressively increasing to a maximum of

c} 40 m where the marker diameter is of at least 130 cm.

Where multiple wires, cables, etc. are involved, a marker
should be located not lower than the level of the highest wire
at the point marked,

6.2.10 Recommendation.— A marker should be of one
colour. When installed, white and red, or white and orange
markers should be displayed alternately. The colour selected

should contrast with the background against which it will be
seen.
Use of flags

6.2.11 Flags used to mark objects shall be displayed
around, on top of, or around the highest edge of, the object,
When flags are used to mark extensive objects or groups of
closely spaced objects, they shall be displayed at least every
15 m. Flags shall not increase the hazard presented by the
object they mark.

5.2, Flags used to mark fixed objects shall not be less
than 0.6 m square and flags used to mark mobile objects, not
legg than 0.9 m squarc.

5.2.13 Recommendatinn . Ft’"g.'i'
r

ML L T

used o mark fixed

objects should be orange in colour or a combination of fwe
e

triangular sections, one orange and the other white, or one red
and the other white, except that where such colours merge with
the background, other conspicuous colours should b

(1440

6.2.14 Flags used to mark mohile objects shall congigt of
a chequered pattern, each square having sides of not less than
0.3 m. The colours of the pattern shall contrast each with the
other and with the background against which they will be seen.
Orange and white or alternatively red and white shall be used,

except where such colours merge with the background.
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i
1.5 m min.
3 mmax, |3y
17
i

A Rooi lop pattern
A’ Plain rooi pattarn
B Curved surface

C Skeleton siructure

Note.— H is less the 45 m ior the examplas shown above.
For greater heights Intermediate lights must be added as shown balow.

45

Number of lights = N = _f_{Mmetres)

Light spacing = X = 45 m

zl<
14

Figure 6-2.  Examples of marking and lighting of rall structures
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6.3 Lighting of objects

Use of obstacle lights

6.3.1 The presence of objects which must be lighted, as
specified in 6.1, shall be indicated by low-, medium- or

high-intensity obstacle lights, or a combination of such lights,

Note,— High-intensity obstacle lights are intended Jor day
use as well as night use. Care is needed to ensure that these
lights do not create disconcerting dazzle. Guidance on the
design, location and operation of high-intensity obstacle lights
is given in the Aerodrome Design Manual, Pars 4.

6.3.2 Recommendation.—— Low-intensity obstacle lights,
8B, should be used where the object is a less

extensive one and its height above the surrounding ground is
less than 45 m.

or
or

6.3.3 Recommendation.— Where the use of low-intensity

a
obstacle lights, Type A or B, would be inadequate or an early
special warning is re d, then medium- or high-intensity
obstacle lights should be used.

ey
gitire

6.34 Low-intensity obstacle lights, Type C, shall be
displayed on vehicles and other mobite objects excluding
aircraft.

6.3.5 Low-intensity obstacle lights, Type D, shall be
displayed on follow-me vehicles.

6.3.6 Recommendation.— Low-intensity obstacle lights,
Bype B, should be used cither alone or in combination with

medium-intensity obstacle lights, Type B, in accordance witi
6.3.7.

6.3.7 Recommendation.— Medium-intensity  obstacle
lights, Type A, B or C, should be used where the object is an
extensive one or its height above the level of the surrounding
ground is greaier than 45 m. Medium-intensity obstacle lighis,
Types A and €, should be used alone, whereas medium-
intensity obstacle lights, Type B, should be used either alone
or in combination with low-intensity obstacle lights, Type B.

Note.— A group of trees or buildings is regarded as an
extensive object,

6.3.8 Recommendation.— High-intensity obstacle lights,
Type A, should be used 1o indicate the presence of an object if
its height above the level of the surrounding ground exceeds
150 m and an aeronautical study indicates such lights to be
essential for the recognition of the object by day.

6.3.9 Recommendation,— High-intensity obstacle 15,
Type B, should be used to indicate the presence of a tower
Supporting overhead wires, cables, etc., where:

lights
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a}l an  aeronautical study indicates such lights to be
essential for the recognition of the presence of wires,
cables, ete.; or

b) it has not been found Ppracticable to install markers on
the wires, cables, etc,

6.3.10 Recommendation,— Where, in the opinion of the
appropriate authority, the use of high-intensity obstacle lights,
Type A or B, or medium-intensity ohstacle lights, Type A,
night may dazzle pilots in the vicinity of an aerodrome (within
approximately 10000 m radius) significant
environmental concerns, a dual obstacle lighting system
should be provided. This system should be composed of
high-intensity obstacle lights, Type A or B, or medium-
intensity obstacle lights, Type A, as appropriate, for daytime
and twilight use and medium-intensity obstacle lights, Type B
or C, for night-time use.

vy
(133

0r  cause

Location of obstacle fights

Note.— Recommendations on how a combination of low-,
medium-, and/or high-intensity lights on obstacles should be
displayed are given in Appendix €,

6.3.11 more low-, medium- or high-intensity
obstacle lights shall be located as close as practicable to the
top of the object. The top lights shall be so arranged as to at
least indicate the points or edges of the object highest in
telation to the obstacle limitati

6.3.12 Recommendatign,

in the case of chimney or
other structure of like function, the top lights should be placed
sufficiently below the top so as 1o minimize contamination by
smoke etc. (see Figures 6-2 and 6-3 )

6.3.13 In the case of a tower or antenna structure
indicated by high-intensity obstacle lights by day with an
appurtenance, such as a rod or an antenna, greater than 12 m
where it is not practicable to locate a high-intensity obstacle
light on the top of the appurtenance, such a light shall be
located at the highest practicable point and, if practicable, 2
medium-intensity obstacle light, Type A, mounted on the top.

6.3.14 In the case of an extensive object or of a group of
closely spaced objects, top lights shall be displayed at least on
the points or edges of the objects highest in relation to the
abstacle limitation surface, S0 as 1o indicate the generai
definition and the extent of the objects. If two or more edges
are of the same height, the edge nearest the landing area shall
be marked. Where low-intensity lights are used, they shall be
spaced at longitudinal intervals not exceeding 45 m. Where
medium-intensity lights are used, they shall be spaced at
longitudinal intervals not exceeding 900 m,

6.3.15 Recommendation.— When the obstacle limitation
iface concerned is sloping and the highest paint above the

surface

e

[ ki J S e T
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obstacle limitation surface is not the highesi poinr of the
object,

highest poinr of the object.

o S S I .
additional chsiacle :".'é,rfu.:. shouwld be placed on ihe

ghis, Type A, and the 1op of the object is more than
05 m above the level of the surounding ground or the

10n of tops of nearby buildings (when the object to be
marked is surrounded by bm]cimﬂs) additiona! lights shall be

nrﬁ\'l(ipri at interme

n To Theon ardditimmal
L3 R B pisté 3104 Vil

3. 15C5C auunuuudl jllLt:lil]l;‘U]th‘.
hchts shall be spaced as equally as praciicable, between the
op ]IU}‘IN and grou of wps of neam)'
huﬂdmos &5 appropriale, with the spacing not exceeding
105 m (see 6.3.7).

nd level or the level of wps of

& 2

177 L
LU

YYIIETE &l (.JD](:(.,[ 1s mazca[eo Cly medium- mtensny
obstacle lights, Type B, and the top of the object is more than

e level Of the >uuuunuu|u ground or the

A% m

1"25}, addmona} lights shall be

prowded at ;merrwdla[e levels. These additional intermediate
Lights shall he 'ﬂfPrn’!TPi\.’ low- l'lanQli\l obstacle 1§ ights, T‘}.pe B,
and medium-intensity obstad, light.s, Type B, and shall be
spaced as ecually as practicable between the top lights and
ground level or the level of tops of nearby buildings, as

appropriate. with the spacing not exceeding 32 m.

d by medium-intensity

6.3.18 Where an ij of 18 in y
obstacie lights, Type C. and the top of the object is more than
453 m above the leval of the surrounding ground or the
elevation of tops of nearby buildings (when the object o be
marked is surrounded by buildings), additional Hghts shall be

provided at intermediale Jevels. These additional intermediate

ndic:
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lights shall be spaced as equally as practicable, between the
top lights and ground level or the Jevel of tops of nearby
buildings, as appropriate, with the spacing not exceeding 52 m.

6.3.19 Where high-intensity obstacle lghts, Type A, are
used, they shall be spaced at uniform intervais not exceeding
105 m between the ground level and the top light(s) specified
m 6.3.11 except that whers an object 10 be marked is
surtounded by buildings, the elevation of the tops of the
buildings may be used as the equivalent of the ground leve}
when delermining the number of light levels.

6.3.20  Where high-intensity obstacle lights, Type B. are
used, they shali be located at three levels:

~— &l the top of the tower;

——at lhe lowest level of the catenary of the wires or cables;
and

— &t approximately midway between these two levels,

Note.— In some cases, this may require locating the lights

gﬁr the 1pwer

6.32} Recommendation.— The insiallation serting angles
for hig h-intensm obsiacle lights, Tvpes A and B, should be in
aren

le 6.2
rdance with Table &

The number and arrangement of low-, medium- or
high-intensity obstacle lights at each level to be marked shall
be such that the object is indicaled from- svery angle in
azimuth. Where a light is shielded in any direction: by another

part of the ohjeet, or by an adjacent object, additional Jl‘-’HLb
sha]} be provided on that objzct in such a way as to retain the

6.3.22

i

r

‘ |
g
5

—

A B=45m-90m
C,D,E, <45m

Tamn?

Figure 6-3.

Lighting of buildings

105

4/11/99



Amnex 14— Aerodromes

general definition of the object to be Hghted. If the shislded
light does nol contribute to the definition of the object to be
lighted, it may be omitied.

Table 6-2. Installation setting angles for
high-iniensity obstacle lights

nutslje (fr‘jr the pe ak
Heigiu of light unit of the beam above
above terrain the horizonral

greater than 151 m AGL o°
122 to 151 m AGL 1°
92 mto 122 m AGL 2
less than 92 m AGL 3"
Low-intensity obstacle lght — Characteristics

tsH- 1] Haliy Q0% 151

0.3.23 Low-intensity obstacle lighis on fixed objects,

Types A and B, shall be fixed-red lights.

6.3.24  Low-intensity obstacle lights, Types A and B, shall
be in accordance with the specifications in Table 6-3,

6.3.25 Low-iniensizy obstacle lights, Type C, dispiayed on
vehicles associated with emergency or security shall be
fashing-blue and those dispiayed on other vehicles shall be
flashing-yellow.

0.3.26 Low-intensity obstacle lights, Type D, displayed
an follow-me vehicles shall be flashing-vellow.

6.3.27 Low-imensity obstacle lights, Types C and D, shall
s in accordance with the specifications in Table 6-3.

J
>
L
?

737328 Low- n'm:-ncn}t ohsta

G OojEcts with
ed mobility such as aerobri dgf’S shall be fixed-red. The
mensity of the lights shall be sufficient v ensure conspicuity
sonsidering the intensity of the adjacent lights and the ganeral
evels of illumination against which they would normally he
sewed.

L1909

Volume ¥

6.32% Low-intensity obsiacle lights on objects with
lirited mobiluy shall as a minirsum ke in accordance with the
Tmay it arioityy -

for low-inlensity obstacle lights, T Type A, n

D"._..

rifientinee
op\.«uxubauu 5

Teble 6-3.

Medium-intensity obstacle light — Characteristics

6.3.30 Medium-intensity obstacle lights, Type A, shall be
flashing-white lights, Type B shall be flashing-red ights and
Typc C shall be fixed-red lights

6.3.31 Medivm-iniensity obstacle lights, Typss A, B and
C, shall be in accordance with the specifications in Table 6-3.

K]

6.3.32 Medium-intensity obstacle Hghts, Types A and B,
ated on an object shall flash simulianeously.

High-intensity obstacle light — Characteristics

~ 6.3.33 High-i n%ensny obstacle lights, Types A and B,
shall be flashing-white lights,

6.3.34 High-intensity obstacle lights, Types A and B,
shall be in accordance with the specifications in Table 6-3.

6.3.35 High-intensity obstacle lights, Type A, located on

an object shall flash simulizneously.

0.3.36 Recommendation.—  High-intensiny ~ obstacle
lights, Type B, indicating the presence of a tower supporting
overfiead wires. cables, eic., showld flash sequentially; first the
middle light, second the top light and last, the botrom light.
The intorunle hae sy Flachac A N PR R

LAE rervaly perween Jiashes uJ e ugum FAguia

the following ratios:

approiniale

Flash interval berween Ratio of cyele rime

middle and rop l'ighr 1713
op and botrom | HEHI 2/13
bortom and middle lighi F0/13.
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APPENDIX 6. LOCATION OF LIGHTS ON OBSTACLES
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eight of structure in metres above ground level

Note.— High-intensity obstacle lighting is recommended on structures with a height of more than 150 m above ground level
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If medium-intensity lighting is used, marking will also be required.

Figure 6.1 Medium-intensity flashing-white obstacle lighting system, Type A

178 ANNEX 14 — VOLUME1




1 structure in metres above ground level

5 ot

0
0
-
,__._—r-__———_,_._.—_.__.——,__.-——-—__.- et

| . 6{\ o o . o

&, ‘.‘. * \‘\r""

& > 4\\“ A
W - N -
& 1%
8 . : -

300 m — ,__f——*-__.__f——____,,——-___——___..—v____u— — q\). 7 F*._—'-—__d . -_7‘

3> o / ‘ ’\\1

yAr: 4 i o L - 71 .
* o
1 . \ / . zlr‘ . ,/ ._“r . l
o —_—/ 3 s e
_\_ sy ‘ J
100m — —f——-————ﬁ— — T — 5:--——4;:%
_,\-‘3/‘ ~Ald —=Al
. /i\‘ﬂ./ / / 1
' p—

=...--‘H5 > EPTTLI LA

—— T e —— A — 'HB T"“nﬂ-l’i._--_-::j’lﬁn R PTTLLARN

{ -“\\T"- \\M ‘ \
! : B T
oA — ] | -
o 45m  105m 210m 315m 420m 525m e
Height of structure in metres above ground level

Note.— For night-time use only.

| PRpey

Figure 6.2 Medinm-intensity flashing-red obstacie lghting system, Type B
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Figure 6.3 Medium-intensity fixed-red obstacle lighting system, Type C
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Figure 6.5 Medium-intensity dual obstacle lighting system, Type AfType C
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Figure 6.8 High-/medium-intensity dual obstacle lighting system, Type A/Type C
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