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SUMMARY

This Discussion Paper presents EUROCAE/RTCA praposkanges tg
electronic terrain and obstacle data provisiongetily included in ICAO
Annex 15, aiming at resolving some identified aroitigs. The proposed
revisions are limited to simple changes that dofantlamentally change the
current requirements, that have already been duigj@xtensive coordination.

1. INTRODUCTION

Through Amendment 33 to ICAO Annex 15, ICAO introdd the need for States to make available
electronic terrain and obstacle data. The StandamdsRecommended Practices (SARPS) introduced
were, in the main, based upon the requirementdifiehwithin ED-98A / DO-276A. Since that time,
ICAO has made a number of revisions to these SARRsIgh Amendments 34, 35 and 36 to ICAO
Annex 15.

At the end of 2008, EUROCAE and RTCA decided toctigate the industry group that
developed the user requirements for terrain andaoles date (ED-98A / DO-276A) and for
aerodrome mapping data (ED-99B / DO-272B). The maiionale for the update of the terrain and
obstacle data industry standard was to align theirements specified and terminology used with
those included in ICAO Annex 15. Yet, during thelgsis of the ICAO latest provisions related to
electronic terrain and obstacle data (after Amenmdn®6), a humber of ambiguities and areas of
concern have been pointed out in. The work was WRBCAE/RTCA was therefore extended to
address these topics.

(18 pages)
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This Discussion Paper outlines proposed changdsBU&ROCAE/RTCA intend to include
within ED-98B / DO-276B so as to remove these ambigs found. These proposals result from
various dedicated subgroup meetings as well asem@apl session during the last WG44 / SC217
meeting in March 2011.

The change proposals are presented in paragraptt 2rmex A of this DP. It should be noted
that in developing these change proposals, thetiritas been to restrict the revisions to simple
changes that do not fundamentally change the duregairements.

2. DISCUSSION

This paragraph presents the change proposals amdtibnale for each change. The proposed,
revised text for ICAO Annex 15 is provided at Anngxand the change proposal numbers provided
here are identified next to the relevant revised. te addition, a few minor changes are made to
ensure that the text is consistent and to renumparagraphs etc. For example, specific reference to
Figure A8-3 is proposed for paragraph 10.1.7.

Change Proposal 1 (Linked to Change Proposal 9)

The current text defining Area 2a is consideretdécopen to interpretation and therefore may
lead to differences in implementation. This maistgms from the use of the word ‘comprises’ which
may result, in some cases, in Area 2a being defisealsignificantly larger area than in other cases

The proposal made is intended to more explicitfyingethe extent of Area 2a and to ensure that
the resultant obstacles collected provide thosessary below the inner horizontal surface required
by ICAO Annex 14. To this end, there is a necedgityArea 2a to extend 250m either side of the
extended runway centreline and 250m beyond the aynends and any stopways that exist.
Furthermore, if a clearway exists, Area 2a shoddtttmmenced at the end of this clearway, if this
itself is greater than 250m long.

Change Proposal 2 (Linked to Change Proposal 6)

Initial implementation has shown that whilst Ardai defined as being only 10 km in length,
this does not allow for the collection of all thestacles needed for approach and take-off climb
surfaces and that, in practical terms, an Areaf2tbkm brings significantly more benefit.

Ideally, Area 2b would continue with a 1.2% slopgilua height of 150m above its initial start
point is reached (i.e. 12.5km), at which pointhbsld continue as a horizontal plane at a height of
150m. Whilst such a modification was consideredyas felt that this forms a complex description
and it may result in the introduction of anotheredr2 subarea (Area 2b.1 and Area 2b.27?). Whilst
there was thought to be good reasons to make subbraye, it was concluded that this went beyond
the simple changes that the group had establishactanstraint.

It is, therefore, proposed that Area 2b is extentediSkm but that it continues at a slope of
1.2% for this entire distance.

Furthermore, there are situations where terraitatis that the standard modes of operating
to/from an airport mean procedures cannot follow txtended centreline of a runway, it is
considered that there is little value collectingadimr the defined Area 2b. This has been confirmed
by some early implementation activities. It is,réfere, proposed that in such cases Area 2b may be
realigned to follow the operating area.

Note: Figure A8-2 needs to be revised to refleetchanges to Area 2b but we do not have the
source available to make the necessary changes.

Change Proposal 3 (Linked to Change Proposal 4)

The current text included in paragraph 10.1.5 mikesrequirements for terrain and obstacle
data, referring to the figure relating to obstamtdlection for both and requires that data foré&wrr
that penetrates obstacle collection surfaces (thege that are defined as a height above terrming t
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collected. As a result, Figure A8-1 which specifies Area 1 and 2 terrain collection requiremesits i
never referred to from the main body of the text sncontradictory to it.

It is, therefore, proposed that this text is redise solely address the requirements for obstacle
data collection and that a new paragraph (see @h&mgposal 4) is introduced for terrain data
collection.

Change Proposal 4 (Linked to Change Proposal 3)

With Change Proposal 3 having modified the existieguirements to only address obstacle
data, this proposal addresses the need to claefyerrain data that should be collected. The tiden
has been to maintain synergy between the requinsnfienterrain data and those for obstacle data so
as to ensure a simple implementation. As such,ptioposal calls for Area 2 terrain data to be
collected for those regions for which Area 2 obstaata shall be collected.

This requires a new paragraph 10.1.6 to be inseatstl the following paragraphs to be
renumbered.

Change Proposal 5 (Linked to Change Proposal 10)

The text of paragraph 10.1.8 (now numbered 10do8}ains two issues that it is considered
should be corrected. Firstly, it refers to the raér and obstacles that penetrate the relevanadiest
data collection surface specified in Appendix 8 mh@o such surface is defined. Secondly, a
description of the use of data is provided whicim¢®nsistent with the specification of data cdilec
for the other areas.

It is therefore proposed that the text is amendecdefer to the data collection requirements
specified in Figure A8-4 (which is not otherwiséerenced) and that the description related to fee u
of the data is deleted.

A further issue exists with the note that suggdsds an Area 2 dataset is normally sufficient to
meet the requirements for obstacle data in Ardaeéearch conducted has shown that this is rarely
the case and, as a result of this text, therensearn that data will not be collected when needtad.
proposed, therefore, that the majority of the netdeleted, leaving only reference to where guidanc
on the selection of obstacles may be found.

Change Proposal 6 (Linked to Change Proposal 2)

This change revises the Figure A8-1 to bring caestsy with the revisions proposed in Change
Proposal 2.

Change Proposal 7

The provision of terrain data in accordance with Area 2 numerical requirements, for the 45
km (or TMA) around the aerodrome, is consideredefieial and the current requirement that only
that terrain data which “penetrates the horizoptahe 120m above the lowest runway elevation” is
collected is not considered beneficial. The sulitgtif this change is reinforced by the correspogd
need for all obstacles in this region to be colddh accordance with Area 2 numerical requirements

As a result, the proposal is that Notes 1 and Eigmre A8-2 are merged and amended to
remove mention of the 120m plane and that Note Beleted.

Change Proposal 8 (Linked to Change Proposal 1)

Change Proposal 8 is required to ensure that No& o Figure A8-1 is consistent with the
description of Area 2a introduced though Chang@ésal 1.

Change Proposal 9

The existing notes to Figure A8-2 mix the termslladion surfaces” and “obstacle collection
surfaces”. Furthermore, whilst the figures graplhjcdepict the obstacle filters for Areas 2a, 2lad an
2c, only the obstacle filters for Area 2a is ddsedli in the text. The changes proposed to Note¥ 1. b
and 1. c¢) to Figure A8-2 are introduced to addithese issues by ensuring consistency in the
descriptive notes provided.



AFl e-TOD WG/2 -4 -

Change Proposal 10 (Linked to Change Proposal 5)

To support Change Proposal 5, similar changes teebd introduced to the explanatory notes
to Figure A8-4 which, again, incorrectly indicatet Area 2 obstacle data is normally sufficient to
meet the needs of Area 4.

Change Proposal 11

Whilst the required attributes necessitated thatdtiginator of the data be recorded for both
terrain and obstacle data, it is considered thiat équally important to record who provides théada
sets. As such a mandatory Data Source Identifigibate is recommended for both terrain and
obstacle data sets.

3. RECOMMENDATIONS
The proposals made are considered to provide alesiagproach to removing the ambiguity

that exists in the currently defined requiremerftdGAO that have, in the main, been adopted for
inclusion in the next release of ED-98() / DO-276()

This Discussion Paper recommends the inclusioheptopositions for amendment included in
Annex A in the proposed amendment 37 to ICAO Anh&x
4, ACTION BY THE MEETING
4.1 The meeting invited to:

a) Note the contents of this paper, notably the pralso®r amendment included in
Annex A

b) Support the inclusion of the propositions for ammadt included in Annex A in
the proposed amendment 37 to ICAO Annex 15.
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Annex A Revised Text

CHAPTER 10. ELECTRONIC TERRAIN AND OBSTACLE
DATA

Note.— Electronic terrain and obstacle data is intended to be used in the
following air navigation applications:

a) ground proximity warning system with forward looking terrain avoidance
function and minimum safe altitude warning (MSAW) system;

b) determination of contingency procedures for use in the event of an
emergency during a missed approach or take-off;

c) aircraft operating limitations analysis;
d) instrument procedure design (including circling procedure);

e) determination of en-route “drift-down” procedure and en-route emergency
landing location;

f) advanced surface movement guidance and control system (A-SMGCS); and
g) aeronautical chart production and on-board databases.

The data may also be used in other applications such as flight simulator and
synthetic vision systems, and may assist in determining the height restriction or
removal of obstacles that pose a hazard to air navigation.

10.1 Coverage areas and requirements for data provi  sion

10.1.1 The coverage areas for sets of electronic terrain and obstacle data
shall be specified as:

— Area 1: the entire territory of a State;

— Area 2: within the vicinity of an aerodrome, sub-divided as follows;

— Area 2a: a rectangular area around a runway that-cemprisesextending to 250
m either side of the runway stripextended centre line and extending before
the threshold and beyond the end of the runway or stopway for a distance of
atHeast 250m. Area 2a shall be extended so as to fully include plds—any
clearway(s) that exists.

— Area 2b: an area extending from the ends of Area 2a in the direction of
departure, with a length of 158 km and a splay of 15% to each side;

Note.— Where, for example as a result of terrain, flight operations are
required to turn and do not operate along the extended centre line
of the runway, Area 2b may be aligned such that it follows the
planned flight paths.

— Area 2c: an area extending outside Area 2a and Area 2b at a distance of not
more than 10 km from the boundary of Area 2a; and

— Area 2d: an area outside the Areas 2a, 2b and 2c up to a distance of 45 km
from the aerodrome reference point, or to an existing TMA boundary,
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whichever is nearest;

— Area 3: the area bordering an aerodrome movement area that extends
horizontally from the edge of a runway to 90 m from the runway centre line
and 50 m from the edge of all other parts of the aerodrome movement area.

— Area 4: The area extending 900 m prior to the runway threshold and 60 m
each side of the extended runway centre line in the direction of the approach
on a precision approach runway, Category Il or Ill.

Note.— See Appendix 8 for descriptions and graphical illustrations of the
coverage areas.

10.1.2 Recommendation . — Where the terrain at a distance greater than 900
m (3 000 ft) from the runway threshold is mountainous or otherwise significant, the
length of Area 4 should be extended to a distance not exceeding 2 000 m (6 500
ft) from the runway threshold.

10.1.3 Electronic terrain data shall be provided for Area 1. The obstacle data
shall be provided for obstacles in Area 1 higher than 100 m above ground.

10.1.4 From 12 November 2015, at aerodromes regularly used by international
civil aviation, electronic obstacle data shall be provided for all obstacles within
Area 2 that are assessed as being a hazard to air navigation.

10.1.5 From 12 November 2015, at aerodromes regularly used by international
civil aviation electronic terrair—and obstacle data shall be provided in accordance
with Appendix 8, Figure A8-2, for:

a) Area 2a, for those obstacles that penetrate the relevant obstacle data
collection surface specified in Appendix 8;

3 b) penetrations of the take-off flight path area obstacle identification surfaces;
and

c) penetrations of the aerodrome obstacle limitation surfaces.

Note.— Take-off flight path area obstacle identification surfaces are specified in
Annex 4, 3.8.2 Aerodrome obstacle limitation surfaces are specified in Annex 14,
Volume 1, Chapter 4.

10.1.6 From 12 November 2015, at aerodromes regularly used by international
civil aviation, electronic terrain data shall be provided in accordance with Appendix
8, Figure A8-1 for:

a) Area 2a;
b) The take-off flight path area; and

c) An area bounded by the lateral extents of the aerodrome obstacle limitation
surfaces.

10.1.67 Recommendation.— At aerodromes regularly used by international civil
aviation, electronic terrain and obstacle data should be provided for Areas 2b, 2c
and 2d for obstacles and terrain that penetrate the relevant ebstacle data
collection surface specified in Appendix 8, except that data need not be collected
for obstacles less than a height of 3m above ground in Area 2b and less than a
height of 15m above ground in Area 2c.
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10.1.78 Recommendation .— At aerodromes regularly used by international
civil aviation, electronic terrain and obstacle data should be provided for Area 3 for
terrain and obstacles that penetrate the relevant obstacle data collection surface
specified in Appendix 8, Figure A8-3.

10.1.89 At aerodromes regularly used by international civil aviation, electronic
terrain and obstacle data shaII be provided for Area 4, in accordance Wlth Flgure

surfaee—speemed—m—Appenep(—s—for aII runways Where preC|S|on approach
Category II or III operatlons have been establlshed—and—where—deta#ed—terram

Iable—A8-2—Gurdance on approprrate obstacles to be provrded throug
aeronautical information fer-this—ehart-is given in the Aeronautical Chart Manual
(Doc 8697).

10.1.910 Recommendation .— Where additional electronic obstacle or terrain
data is collected to meet other aeronautical requirements, the obstacle and terrain
data sets should be expanded to include these additional data.

10.1.116 Recommendation .— Arrangements should be made for the
coordination of providing Area 2 electronic terrain and obstacle data for adjacent
aerodromes where their respective coverage Areas overlap to assure that the data
for the same obstacle or terrain is correct.

10.1.122 Recommendation .— At those aerodromes located near territorial
boundaries, arrangements should be made among States concerned to share
Area 2 electronic terrain and obstacle data.

10.2 Terrain data set — content, numerical specific  ation and
structure

10.2.1 A terrain data set shall contain digital sets of data representing terrain
surface in the form of continuous elevation values at all intersections (points) of a
defined grid, referenced to common datum. A terrain grid shall be angular or linear
and shall be of regular or irregular shape.

Note.— In regions of higher latitudes, latitude grid spacing may be adjusted to
maintain a constant linear density of measurement points.

10.2.2 Sets of electronic terrain data shall include spatial (position and
elevation), thematic and temporal aspects for the surface of the Earth containing
naturally occurring features such as mountains, hills, ridges, valleys, bodies of
water, permanent ice and snow, and excluding obstacles. In practical terms,
depending on the acquisition method used, this shall represent the continuous
surface that exists at the bare Earth, the top of the canopy or something in-
between, also known as “first reflective surface”.

10.2.3 In terrain data sets, only one feature type, i.e. terrain, shall be provided.
Feature attributes describing terrain shall be those listed in Table A8-3. The terrain
feature attributes listed in Table A8-3 represent the minimum set of terrain
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attributes, and those annotated as mandatory shall be recorded in the terrain data
set.

10.2.4 Electronic terrain data for each area shall conform to the applicable
numerical requirements in Appendix 8, Table A8-1.

10.3 Obstacle data set — content, numerical specifi  cation
and structure

10.3.1. Obstacle data shall comprise the digital representation of the vertical
and horizontal extent of the obstacle. Obstacles shall not be included in terrain
data sets. Obstacle data elements are features that shall be represented in the
data sets by points, lines or polygons.

10.3.2 In an obstacle data set, all defined obstacle feature types shall be
provided and each of them shall be described according to the list of mandatory
attributes provided in Appendix 8, Table A8-4.

Note.— By definition, obstacles can be fixed (permanent or temporary) or
mobile. Specific attributes associated with mobile (feature operations) and
temporary types of obstacles are annotated in Appendix 8, Table A8-4, as optional
attributes. If these types of obstacles are to be provided in the data set,
appropriate attributes describing such obstacles are also required.

10.3.3 Electronic obstacle data for each area shall conform to the applicable
numerical requirements in Appendix 8, Table A8-2.

10.4 Terrain and obstacle data product specificatio ns

10.4.1 To allow and support the interchange and use of sets of electronic terrain
and obstacle data among different data providers and data users, the 1ISO 19100
series of standards for geographic information shall be used as a general data
modelling framework.

10.4.2 A comprehensive statement of available electronic terrain and obstacle
data sets shall be provided in the form of terrain data product specifications as well
as obstacle data product specifications on which basis air navigation users will be
able to evaluate the products and determine whether they fulfil the requirements
for their intended use (application).

Note.— ISO Standard 19131 specifies the requirements and outline of data
product specifications for geographic information.

10.4.3 Each terrain data product specification shall include an overview, a
specification scope, data product identification, data content and structure,
reference system, data quality, data capture, data maintenance, data portrayal,
data product delivery, additional information, and metadata.

10.4.4 The overview of terrain data product specification or obstacle data
product specification shall provide an informal description of the product and shall
contain general information about the data product. Specification of terrain data
may not be homogenous across the whole data product but may vary for different
parts of the data sets. For each such subset of data, a specification scope shall be
identified. Identification information concerning both terrain and obstacle data
products shall include the title of the product; a brief narrative summary of the
content, purpose, and spatial resolution if appropriate (a general statement about
the density of spatial data); the geographic area covered by the data product; and
supplemental information.

10.4.5 Content information of feature-based terrain data sets or of feature-
based obstacle data sets shall each be described in terms of an application
schema and a feature catalogue. Application schema shall provide a formal
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description of the data structure and content of data sets while the feature
catalogue shall provide the semantics of all feature types together with their
attributes and attribute value domains, association types between feature types
and feature operations, inheritance relations and constraints. Coverage is
considered a subtype of a feature and can be derived from a collection of features
that have common attributes. Both terrain and obstacle data product specifications
shall identify clearly the coverage and/or imagery they include and shall provide a
narrative description of each of them.

Note 1. — ISO Standard 19109 contains rules for application schema while ISO
Standard 19110 describes feature cataloguing methodology for geographic
information.

Note 2.— ISO Standard 19123 contains schema for coverage geometry and
functions.

10.4.6 Both terrain data product specifications and obstacle data product
specifications shall include information that identifies the reference system used in
the data product. This shall include the spatial reference system and temporal
reference system. Additionally, both data product specifications shall identify the
data quality requirements for each data product. This shall include a statement on
acceptable conformance quality levels and corresponding data quality measures.
This statement shall cover all the data quality elements and data quality sub-
elements, even if only to state that a specific data quality element or sub-element
is not applicable.

Note.— ISO Standard 19113 contains quality principles for geographic
information while 1ISO Standard 19114 covers quality evaluation procedures.

10.4.7 Terrain data product specifications shall include a data capture
statement which shall be a general description of the sources and of processes
applied for the capture of terrain data. The principles and criteria applied in the
maintenance of terrain data sets and obstacle data sets shall also be provided with
the data specifications, including the frequency with which data products are
updated. Of particular importance shall be the maintenance information of obstacle
data sets and an indication of the principles, methods and criteria applied for
obstacle data maintenance.

10.4.8 Terrain data product specifications shall contain information on how data
held with data sets is presented, i.e. as a graphic output, as a plot or as an image.
The product specifications for both terrain and obstacles shall also contain data
product delivery information which shall include delivery formats and delivery
medium information.

Note.— ISO Standard 19117 contains a definition of the schema describing the
portrayal of geographic information including the methodology for describing
symbols and mapping of the schema to an application schema.

10.4.9 The core terrain and obstacle metadata elements shall be included in the
data product specifications. Any additional metadata items required to be supplied
shall be stated in each product specification together with the format and encoding
of the metadata.

Note.— 1SO Standard 19115 specifies requirements for geographic information
metadata.

10.4.10 The obstacle data product specification, supported by geographical
coordinates for each aerodrome included within the dataset, shall describe the
following areas:

— Areas 2a, 2b, 2c, 2d;
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— the take-off flight path area; and
— the obstacle limitation surfaces.
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APPENDIX 8. TERRAIN AND OBSTACLE DATA
REQUIREMENTS

Area 2b |- - Area 2b

|
/
|
/ |
|
|
!
|
!
|
|

ARP
Terrain data that shall be collected with Area 1 numerical
requirements
Terrain data that should be collected with Area 2 numerical
requirements
Terrain data that shall be collected with Area 2 numerical
requirements

Figure A8-1. Terrain data collection surfaces — Are a1 and Area 2

1. Within the area covered extending—to-the-bya-10-km-radiusfrom-the-ARP;
in d hall b with d ol . '

theslosed by th@MA boundary or 45-km radius

from the ARP(whichever is smaller)lata—enterrain data that-penetrates—the-herizental
plane-120-m-abeve-the-lowest-runway-elevashall comply with the Area 2 numerical

requirements

42. In those portions of Area 2 where flight operations are prohibited due to very
high terrain or other local restrictions and/or regulations, terrain data shall comply
with the Area 1 numerical requirements.

Note.— Terrain data numerical requirements for Aréaand 2 are specified in Table A8-1
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Section B-B' ARF

Figure A8-2. Obstacle data collection surfaces — Ar  ea 1 and Area 2

1. Obstacle data shall be collected and recorded in accordance with the Area 2
numerical requirements specified in Table A8-2:

a) Area 2a: a a rectangular area around a runway that-cemprisesextending to
250 m either side of the runway stripcentre line and extending before the
threshold and beyond the end of the runway or stopway for a distance of 250m.
Area 2a shall be extended so as to fully include plas-any clearway(s) that exists.
8 The Area 2a obstacle collection surface shall have height of 3 m above the
nearest runway elevation measured along the runway centre line, and for those
portions related to a clearway, if one exists, at the elevation of the nearest
runway end;




-13 - AFl e-TODWG/2

b) Area 2b: an area extending from the ends of Area 2a in the direction of
departure, with a length of 165 km and a splay of 15% to each side. The Area
2b obstacle collection surface has a 1.2% slope extending from the ends of
Area 2a at the elevation of the runway end in the direction of departure, with a
length of 185 km and a splay of 15% to each side. Obstacles less than 3 m in
height above ground need not be collected;

c) Area 2c: an area extending outside Area 2a and Area 2b at a distance of not
more than 10 km from the boundary of Area 2a. The Area 2c obstacle collection
surface has a 1.2% slope extending outside Area 2a and Area 2b at a distance
of not more than 10 km from the boundary of Area 2a. The initial elevation of
Area 2c shall be the elevation of the point of Area 2a at which it commences.
Obstacles less than 15 m in height above ground need not be collected; and

d) Area 2d: an area outside the Areas 2a, 2b and 2c up to a distance of 45 km
from the aerodrome reference point, or to an existing TMA boundary, whichever
is nearest. The Area 2d obstacle collection surface has a height of 100 m above
ground.

2) In those portions of Area 2 where flight operations are prohibited due to very
high terrain or other local restrictions and/or regulations, obstacle data shall be
collected and recorded in accordance with the Area 1 requirements.

3) Data on every obstacle within Area 1 whose height above the ground is 100 m
or higher shall be collected and recorded in the database in accordance with the
Area 1 numerical requirements specified in Table A8-2.
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: LAREA3
- BOR 118.8

8

BCR 116.0

—_—
4

I
Figure A8-3. Terrain and obstacle data collections  urface — Area 3

1. The data collection surface for terrain and obstacles extends a half-metre (0.5
m) above the horizontal plane passing through the nearest point on the aerodrome
movement area.

2. Terrain and obstacle data in Area 3 shall comply with the numerical
requirements specified in Table A8-1 and Table A8-2, respectively.



-15- AFl e-TODWG/2

|~ AREA 4

‘_',..-' (120 = 900 m)

BOR 116.9

T

1 :
~eo| cAT W Ry

BOR 116.0 TW

Figure A8-4. Terrain and obstacle data collections  urface — Area 4

Terrain and obstacle data in Area 4 shall comply with the humerical requirements
specified in Table A8-1 and Table A8-2, respectively.

10

Note 2— Area 4 may be extended in accordance with 10.1.2.
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Table A8-1. Terrain data numerical requirements

Areal

Area?2

Area 3

Area 4

Post spacing

3 arc seconds

(approx. 90 m)

1 arc second

(approx. 30 m)

0.6 arc seconds

(approx. 20 m)

0.3 arc seconds

(approx. 9 m)

Vertical accuracy 30m 3m 0.5m 1m
Vertical resolution 1m 0.1m 0.01m 0.1m
Horizontal accuracy 50 m 5m 0.5m 25m
Confidence level 90% 90% 90% 90%
Data classification Routine Essential Essential Essential
Integrity level 1x10-3 1x10-5 1x10-5 1x10-5
Maintenance period as required as required as required as required
Table A8-2. Obstacle data numerical requirements

Areal Area 2 Area 3 Area4
Vertical accuracy 30m 3m 0.5m 1m
Vertical resolution 1m 0.1m 0.01m 0.1m
Horizontal accuracy 50 m 5m 0.5m 25m
Confidence level 90% 90% 90% 90%
Data classification Routine Essential Essential Essential
Integrity level 1x10-3 1x10-5 1x10-5 1x10-5
Maintenance period as required as required as required as required
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Table A8-3. Terrain attributes

Terrain attribute M andatory/Optional

Area of coverage Mandatory
Data originator identifier Mandatory
Data source identifier Mandatory
Acquisition method Mandatory
Post spacing Mandatory
Horizontal reference system Mandatory
Horizontal resolution Mandatory
Horizontal accuracy Mandatory
Horizontal confidence level Mandatory
Horizontal position Mandatory
Elevation Mandatory
Elevation reference Mandatory
Vertical reference system Mandatory
Vertical resolution Mandatory
Vertical accuracy Mandatory
Vertical confidence level Mandatory
Surface type Optional
Recorded surface Mandatory
Penetration level Optional
Known variations Optional
Integrity Mandatory
Date and time stamp Mandatory

Unit of measurement used

Mandatory
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Table A8-4. Obstacle attributes

Obstacle attribute Mandatory/Optional

Area of coverage Mandatory
Data originator identifier Mandatory
11 Data source identifier Mandatory
Obstacle identifier Mandatory
Horizontal accuracy Mandatory
Horizontal confidence level Mandatory
Horizontal position Mandatory
Horizontal resolution Mandatory
Horizontal extent Mandatory
Horizontal reference system Mandatory
Elevation Mandatory
Height Optional
Vertical accuracy Mandatory
Vertical confidence level Mandatory
Elevation reference Mandatory
Vertical resolution Mandatory
Vertical reference system Mandatory
Obstacle type Mandatory
Geometry type Mandatory
Integrity Mandatory
Date and time stamp Mandatory
Unit of measurement used Mandatory
Operations Optional
Effectivity Optional
Lighting Mandatory
Marking Mandatory

— END —



