TSMAD28_DCEG1B – Sector Lights

	IHO Definition:  LIGHT.  A light is a luminous or lighted aid to navigation.  (IHO Dictionary – S-32).

A sectored light is a light having one or more sectors, which have different characteristics across, and sometimes within, each sector.

	S-101 Geo Feature:  Light sectored  (LIGHTS)

	Primitives:  Point

	Real World

	Paper Chart Symbol


	ECDIS Symbol


	S-101 Attribute
	S-57 Acronym
	Allowable Encoding Value
	Type
	Multiplicity

	Exhibition condition of light
	(EXCLIT)
	1 : light shown without change of character

2 : daytime light

3 : fog light

4 : night light
	EN
	0,1

	Feature name  
	
	
	C
	0,* (ordered)

	     Category of name
	
	1 : official name

2 : alternate name

3 : common name

4 : short name

5 : display name
	(S) EN
	0,1

	     Display name
	
	
	(S) BO
	0,1

	     Language
	
	ISO 639-3
	(S) TE
	0,1

	     Name
	(OBJNAM) (NOBJNM)
	
	(S) TE
	1,1

	Fixed date range
	
	
	C
	0,1

	     Date end
	(DATEND)
	ISO 8601: 2004
	(S) DA
	0,1

	     Date start
	(DATSTA)
	ISO 8601: 2004
	(S) DA
	0,1

	Height  
	(HEIGHT)
	
	RE
	0,1

	Marks navigational – system of
	(MARSYS)
	1 : IALA A

2 : IALA B

9 : no system

10 : other system

11 : CEVNI
	EN
	0,1

	Periodic date range
	
	
	C
	0,*

	     Date end
	(PEREND)
	ISO 8601: 2004
	(S) DA
	1,1

	     Date start
	(PERSTA)
	ISO 8601: 2004
	(S) DA
	1,1

	Rhythm of light
	
	
	C
	1,*

	     Light characteristic
	(LITCHR)
	1 : fixed

2 : flashing

3 : long-flashing

4 : quick-flashing

5 : very quick-flashing

6 : ultra quick-flashing

7 : isophased

8 : occulting

9 : interrupted quick-flashing

10 : interrupted very quick flashing

11 : interrupted ultra quick flashing

12 : morse

13 : fixed and flash

14 : flash and long-flash

15 : occulting and flash

16 : fixed and long-flash

17 : occulting alternating

18 : long-flash alternating

19 : flash alternating

25 : quick-flash plus long-flash

26 : very quick-flash plus long flash

27 : ultra quick-flash plus long flash

28 : alternating

29 : fixed and alternating flashing
	(S) EN
	1,1 

	     Light sector
	
	
	(S) C
	1,*

	          Colour
	(COLOUR)
	1 : white

2 : black

3 : red

4 : green

5 : blue

6 : yellow

7 : grey

8 : brown

9 : amber

10 : violet

11 : orange

12 : magenta

13 : pink
	(S) EN
	1,* (ordered)

	          Light visibility
	(LITVIS)
	1 : high intensity

2 : low intensity

3 : faint

4 : intensified

5 : unintensified

6 : visibility deliberately restricted

7 : obscured

8 : partially obscured

9 : visible in line of range
	(S) EN
	0,*

	          Sector limit
	
	
	(S) C
	1,1

	               Sector limit one
	(SECTR1)
	
	(S) RE
	1,1

	               Sector limit two
	(SECTR2)
	
	(S) RE
	1,1

	          Value of nominal range
	(VALNMR)
	
	(S) RE
	0,1

	          Information  
	
	
	(S) C
	0,*

	               Language
	
	ISO 639-3
	(S) TE
	0,1

	               Text
	(INFORM) (NINFOM)
	
	(S) TE
	1,1

	          Sector extension

	
	
	(S) IN
	0,1

	     Signal group
	(SIGGRP)
	
	(S) TE
	0,* (ordered)

	     Signal period
	(SIGPER)
	
	(S) RE
	0,1

	     Signal sequence
	(SIGSEQ)
	
	(S) C
	0,* (ordered)

	          Signal duration
	
	
	(S) RE
	1,1

	          Signal status
	
	1 : lit/sound
2 : eclipsed/silent
	(S) EN
	1,1

	Status  
	(STATUS)
	1 : permanent

2 : occasional

4 : not in use

5 : periodic/intermittent

6 : reserved

7 : temporary

8 : private

11 : extinguished

14 : public

15 : synchronized

16 : watched

17 : un-watched
	EN
	0,*

	Vertical datum
	(VERDAT)        
	1 : Mean low water springs

2 : Mean lower low water springs
3 : Mean sea level

4 : Lowest low water

5 : Mean low water

6 : Lowest low water springs

7 : Approximate mean low water springs

8 : Indian spring low water

 9 : Low water springs

10 : Approximate lowest astronomical tide

11 : Nearly lowest low water

12 : Mean lower low water

13 : Low water

14 : Approximate mean low water

15 : Approximate mean lower low water

16 : Mean high water

17 : Mean high water springs

18 : High water

19 : Approximate mean sea level

20 : High water springs

21 : Mean higher high water

22 : Equinoctial spring low water

23 : Lowest astronomical tide

24 : Local datum

25 : International great lakes datum 1985

26 : Mean water level

27 : Lower low water large tide

28 : Higher high water large tide

29 : Nearly highest high water

30 : Highest astronomical tide (HAT)
	EN
	0,1

	Information  
	
	
	C
	0,*

	     Language
	
	ISO 639-3
	(S) TE
	0,1

	     Text
	(INFORM) (NINFOM)
	
	(S) TE
	1,1

	Scale minimum 
	(SCAMIN)
	See clause X.X
	IN
	0,1

	Textual description 
	
	
	C
	0,*

	     File reference
	(TXTDSC) (NTXTDS)
	
	(S) TE
	1,1

	     Language
	
	ISO 639-3
	(S) TE
	0,1

	Recording date 
	(RECDAT)
	ISO 8601:1988
	DA
	0,1

	Recording indication 
	(RECIND)
	
	TE
	0,1

	Source indication 
	
	
	C
	0,*

	     Authority
	
	
	(S) TE
	1,1

	     Nationality
	
	
	(S) TE
	1,1

	     ID code
	
	
	(S) TE
	0,1

	     Source
	
	
	(S) TE
	0,1

	     Source date
	(SORDAT)
	ISO 8601:1988
	(S) DA
	1,1

	Association
	Acronym
	Role
	Multiplicity

	Structure/equipment
	
	Supported by
	0,1

	Structure/equipment
	
	Supports
	0,1

	INT 1 Reference:  P 1-65

1.1.1 Sectored lights (see S-4 – B-475)

If it is required to encode a light that consists of one or more sectors except directional sectors, see clause X.X), it must be done using the feature Light Sectored.  This feature must be an equipment feature of a structure feature (see clause X.X), which may be another light feature at the same position (if it exists and there is no structure feature available), using a Structure/equipment feature association.
The IALA Maritime Buoyage System rules do not apply for most landfall lights and will apply to minor lights, but not to leading lights, some sector lights or major floating lights.  In general, sector lights follow IALA convention when used for marking a channel.

Further guidance for encoding various types and characteristics of lights can be found in clauses X.X to X.X.

Remarks:

· The complex attribute rhythm of light, sub-complex attribute light sector is used to populate each sector for the light, except for sectors in which there is deliberately no light exhibited.  Where there is a different rhythm of light between sectors (e.g. for complex lights), separate instances of rhythm of light must be populated.
· Population of the sub-complex attribute sector limit having sub-attributes sector limit one = 0 and sector limit two = 360 (i.e. encoding an all around light as a sectored light) is prohibited.
· If any sector of a light is intended to have a directional function, the light must be encoded using the feature Light Directional (see clause X.X).  A single sectored light having a directional function must be encoded using the feature Light Directional (see clause X.X).
· The fairway defined by the succession of navigable areas in the white sectors of a series of Light Sectored features may be encoded using the feature Fairway (see clause X.X).
· If there is additional information required to be encoded that is relevant to all sectors of the light, this must be done using the complex attribute information for the Light Sectored feature.  If the additional information is relevant to individual sectors of the light only (e.g. for complex (oscillating) light sectors (see clause X.X.X.X below)), this must be encoded using the complex sub-attribute information for the sub-complex attribute light sector.
· If it is required to encode details of the lighting technology (e.g. neon), it must be done using the complex attribute information.
· The attribute vertical datum applies only to height; this value must only be encoded if it is different to the value encoded in the VDAT subfield of the “Coordinate Reference System Header field” [CRSH] field, or different to the value of vertical datum encoded on meta feature Vertical Datum of Data.
· Names of major lights are very important.  If a light has a name which is unrelated to any other encoded feature, the name must be populated using the complex attribute feature name on at least the largest scale maximum display scale ENC data.  If the name of a light is obviously that of the named feature on which the light stands, e.g. Saint Catherine’s Point, the name of the light need not be repeated for the light.
1.1.1.1 Lights obscured by obstructions (see S-4 – B-475.3)


If an encoded light is obscured in a part of the navigable area of a sector (see Figure A above) beyond an offshore obstruction, it must be encoded using Light Sectored, with each of the sectors (a) – (c) encoded using the complex attribute light sector.  The partially obscured sector of (b) must have light sector with sub-attributes light visibility = 8 (partially obscured) and sub-attribute value of nominal range set to the distance from the light to the obstruction.  The sectors in which the light is visible from seaward ((a) and (c)) must be encoded as separate iterations of light sector.

If there is no navigable water between the light and the obstacle (see (e) in Figure B above), the masked sector must not have an iteration of light sector encoded, unless a faint light is visible in the navigable part of the sector, which should be encoded using light sector, with sub-attribute light visibility = 3 (faint).  The sectors in which the light is visible from seaward ((d) and (f)) must be encoded as separate iterations of light sector.
1.1.1.2 Oscillating light sectors

Evolving technology in the development of navigational lights has resulted in the installation of complex directional navigation lights with multiple sectors, colours and characteristics, some with oscillating sectors, in many areas where navigation is restricted.  These lights may have up to 7 sectors, with the central sector being a very narrow, sometimes intensified, fixed white sector performing the directional function of the light.  In the IALA A System, the sectors flanking this directional light may be alternating and oscillate increasingly from white to green (to starboard) and red (to port) with increasing deviation from the track defined by the directional light.  These lights will normally be flanked by narrow sectors of fixed green (to starboard) and red (to port).  Additionally, there may be outer sectors that are occulting green (to starboard) and red (to port) which oscillate with increasing period of eclipse to isophased or flashing with increasing deviation from the track defined by the directional light.  For the IALA B System the colours are reversed.  In some cases these complex lights may not conform to IALA.  Each of the outer sectors may be very narrow.

If  is required to encode an oscillating light sector, it should be done using a Light Sectored feature, with iterations of the complex attribute rhythm of light as follows: 

For light sectors in the IALA A system that are alternating and oscillate increasingly from white to green (to starboard) and red (to port) with increasing deviation from the track defined by the directional light:

rhythm of light:  light characteristic = 28 (Alternating); colour = 1,3 (White, Red); sector limit; information (text) = White phase decreases as bearing to light increases
rhythm of light: light characteristic = 28 (Alternating); colour = 1,4 (White, Green); sector limit; information (text) = White phase increases as bearing to light increases
For lights in the IALA B system that are alternating and oscillate increasingly from white to red (to starboard) and green (to port) with increasing deviation from the track defined by the directional light; transpose the colours red and green in the above encoding.

For lights in the IALA A system that are occulting green (to starboard) and red (to port) which oscillate with increasing period of eclipse to isophased or flashing with increasing deviation from the track defined by the directional light:

rhythm of light:  light characteristic = 8 (Occulting); colour = 3 (Red); sector limit; information (text) = Light phase decreases as bearing to light increases
rhythm of light:  light characteristic = 8 (Occulting); colour = 4 (Green); sector limit; information (text) = Light phase increases as bearing to light increases
For lights in the IALA B system that are occulting red (to starboard) and green (to port) which oscillate with increasing period of eclipse to isophased or flashing with increasing deviation from the track defined by the directional light; transpose the colours red and green in the above encoding.

Oscillating lights which are not IALA should be encoded similar to the above.  For instance, where a light contains white sectors that are occulting and oscillate with increasing period of eclipse to isophased or flashing with increasing deviation from the track defined by the directional light:

For the sector to port of the track defined by the directional light:

rhythm of light:   light characteristic = 8 (Occulting); colour = 1 (White); sector limit; information (text) = Light phase decreases as bearing to light increases

For the sector to starboard of the track defined by the directional light:

rhythm of light:  light characteristic = 8 (Occulting); colour = 1 (White); sector limit; information (text) = Light phase increases as bearing to light increases
All other light sectors must be encoded using additional iterations of rhythm of light, with sub-attributes (including light sector) populated in accordance with the characteristics of the sector, or using the feature Light Directional (see clause X.X).
Distinction:  Beacon, cardinal; beacon, isolated danger; beacon, lateral; beacon, safe water; beacon, special purpose/general; buoy, cardinal; buoy, installation; buoy, isolated danger; buoy, lateral; buoy, safe water; buoy, special purpose/general; light air obstruction; light all around; light directional; light float; light fog detector; light vessel.
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�MD8 – 8.Cl.8 and 8.Co.11.


�TSMAD25.


�DCEG SubWG3:  Needs a diagram to make explanation clearer





