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ERNEEEEENE TR =R

—

30

e Terrain requirement - There from many years (But
Limited)

e First Developed - Provided sufficient information
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ENR 5.4 AIR NAVIGATION OBSTACLES - EN-ROUTE

541 En-route air navigation obstacles exceading heights of 328 FT AGL (100 M AGL) are avai
route air navigation obstacles in the vicinity of aerodromes are listed in individual AD 2.10 sectio

5.4.2. Obstacles that are reported to Sheikh Zayed Air Navigation Centre AIM Department and

OMAL AD 2.10 AERODROME OBSTACLES
To acquire Area 2 and Area 3 electronic obstacle data, Contact details are available in GEN 3.1.6
In approach/TKOF areas
N " . Elevation (FT). Markings
Obstacle ID / Designation Obstacle type| Obstacle Position Height (FT) |Lighting Type | Colour Remarks
847 YES
OMAL 001/ LOCALIZER RWY 01 NAVAID 241657 ON 0553643 5E 5 st eeD 017065
OMAL 0039 / ANTENNA ON LOCALIZER HUT | ANTENNA | 241657 8N 055364156 o' STDoNL 017068
OMAL 0408 / LOCALIZER MONITOR ANTENNA| ANTENNA | 2416545N 0553643 28] 2% =L 017068
In circling area and at AD
. " e Elevation (FT) Markings
Obstacle ID / Designation Obstacle type| Obstacle Position Height (FT) | Lighting Type ! Colour| Remarks
389 YES
OMAL AD 0004 / ANTENNA ANTENNA (241445 1N 0553620.08] O aToReD
OMAL AD 0006 / ANTENNA ANTENNA (241638 2N 0553645.1E] 002 YES
35 STD/RED
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e Advent — Modern Technology

(Onboard Monitoring, Robotics, AR, VR, artificial
intelligence, the internet of things, unmanned aircraft
systems..)

* Improved — Navigation Techniques

e Global Positioning System (GPS)
* Inertial Reference Systems (IRS)

d RadIO AidS (VORS, DM ES, ADFS, ILSS SI:S 1Sh0'.1-\rs;laliimsH;eti)rplthsgion:.-:g‘s
* Increase Demands — Safety and Performance (PBN)
N |
&J@/ /m .:‘-._.: ;?c?a?tsd: a-l;raalrl)stn;gsground

Flight data e

e Air traffic control (ATC)




% |ICAOMID  gpstacle (TOD) and AIP Datasets

Webinar on the provision of Terrain and Sy C,\
+ ‘J ’ ‘-‘l\-.

Digital Data Sets - eTOD

e Expressed to ICAO by industry

* |ncluded within Amendment 33 to ICAO Annex 15
e Introduction of SARPs related to the provision of terrain and obstacle data (eTOD)

) ) ) Table A6-2. Ohbstacle attributes
APPENDIX 8. TERRAIN AND OBSTACLE DATA REQUIREMENTS
{zee Chapier 10}

Obstacle attribute Mandatory/Optional

Horizontal extent Mandatory

Horizontal reference system Mandatory
Elevation Mandatory
Height Optional

Vertical accuracy Mandatory
Wertical confidence level Mandatory
Wertical resolution Mandatory

Vertical reference system Mandatory
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Current |CAO SARPs wdi

Doc 10066

i DOC 10066 - PANS AIM Aeronauticallnformation Management
O First Edition 2018; AMDT # 2; Applicable 4 November 2021 FirstEdiion, 2018

¥ gy, =y '
! |CAO International Standards - /
i, e and Recommended Practices J >
. ¥
»

Annex 15

O New concept — Data Catalogue

e Annex 15 - AlS

O Sixth Edition 2018; AMDT # 42; Applicable 4
November 2021 Aeronautical Information Services |

Sixteenth Edition, July 2018

INTERNATIONAL CIVIL AVIATION ORGANIZATION

Table Al-. Terrain data

Area 1 Area 2 Area 3 Area 4
Post spacing seconds 1 are second 0.6 arc seconds 0.3 arc seconds
{approx. $0 m) {approx. 30 m) (approx. 20 m}) {approx. 9 m)
Vertical aceuracy 300 k 0.5 m 1
Ventical resolution Im 01m 0.01 m 0l m *
T e
i CCUTHCY S0m Sm 5 25m
INTERNATIONAL CIVIL AVIATION ORGANIZATION




-

Webinar on the provision of Terrain and

w7 [ILAOMID ™ gpstacle (TOD) and AIP Datasets +cj,j D

ICAO - DEFINITION

Terrain. 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.

Obstacle. All fixed (whether temporary or permanent) and mobile objects, or parts thereof, that:
a) are located on an area intended for the surface movement of aircraft; or
b) extend above a defined surface intended to protect aircraft in flight; or

c) stand outside those defined surfaces and that have been assessed as being a hazard to air navigation.
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ICAO - REQUIREMENTS

TMA max to 45 km

— Area 1: the entire territory of a State; \
— Area 2: within the vicinity of an aerodrome, subdivided as follows: D
— Area 2a: a rectangular area around a runway that comprises the runway strip plus any clearway that exists:
Note.— See Annex 14, Volume I, Chapier 3, for dimensions for runway sirips.

— Area 2b: an area extending from the ends of Area 2a in the direction of departure, with a length of 10 km and a
splay of 15 per cent to each side;

— 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 Areas 2a, 2b and 2c¢ up to a distance of 45 km from the aerodrome reference point, or
to an existing terminal control area (TMA) boundary, 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 acrodrome movement area; and

— 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 I1L

Figure A8-4. Terrain and obstacle data co)



Webinar on the provision of Terrain and

ICAOMID " gpstacle (TOD) and AIP Datasets

ICAO - REQUIREMENTS

e Terrain Attribues — Mandatory and Optional

Table A6-1. Terrain attributes

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

ICAO - REQUIREMENTS

e Obstacle Attribues — Mandatory and Optional

Obstacle attribute

Mandatory/Optional

Area of coverage

Data originator identifier
Data source identifier
Obstacle identifier
Horizontal accuracy
Horizontal confidence level
Horizontal position

Horizontal resolution

Mandatory
Mandatory
Mandatory
Mandatory
Mandatory
Mandatory
Mandatory
Mandatory

Table A6-2. Obstacle attributes

Obstacle attribute Mandatory/Optional
Horizontal extent Mandatory
Horizontal reference system Mandatory
Elevation Mandatory
Height Optional
Vertical accuracy Mandatory
Vertical confidence level Mandatory
Vertical resolution Mandatory
Vertical reference system Mandatory

Obstacle attribute Mandatory/Optional
Obstacle type Mandatory
Geometry type Mandatory
Integrity Mandatory
Date and time stamp Mandatory
Unit of measurement uscd Mandatory
Operations Optional
Effectivity Optional

Lighting Mandatory
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ICAO - REQUIREMENTS

e Data Catalogue — Accuracy & resolution (Terrain & Obstacles)

Table A1-6 Obstacle dala
Subject [Sub-Property  Type Nots Acouracy  |Integrity |orig Type Pub. Res. Chan Res.
Otistiache Al lixend [whelber lermporary o permanent) and mobse obslackes o parts thereol
[Test Uritgue: dertifier of abatacie
Tat Name and Conlact information of obslade operalorn or owner
Geomety lype [Code st [An indication whelher the obstacks & a port, ine of poygon
Honzontal porstion IHﬂm I!Itﬂmtﬂ poshon of cbstacke
Line Sea Mot 1)
Pelygon
Honzantal extent Distance Hoizontal extent of the cbstade [ | [ [
FElevation Elevition Elevation of the hghest pont of the cbsinse
Hexght [Heght [Fewght of the cbstacks above ground See ote 2)
Typsr Tosxt Type of obstack:
Date and trme stamo Date | et arvd time the cbstack: was eated
Opmratins Texl Fealure operabors of ki cbslaces
Eftectnaty Text EPectnaty of fermgorary types of cbatacles
Lightng
Type Text [Type of ighting
Cokour ot Colour of the cbstacks bghing i
Markang [Tent Ilyu.-ul mishing of chetack Table A1-8. Terrain data
Matena IIl‘fr Ii'wﬂrm’m{.‘ surface matenal of the abstacks
Area 1 Area 2 Area 3 Area 4
Note: 1) Dhatacles in Aea 1 50 m “oafine surveyed Taec o ploled
Obstades in Avea 2 induding 2a. 2b. 2c, 2d. take-off fight path area and cbstack imitation surfaces) & m assarvial suneyed 110 sec 110 sec
Obstacles in Aea 3 n&m cascn surveynd 110 a0 110 sec:
CIbstacles in Aren 4 2.6m oasonal surveyad Post spacing 3 arc seconds 1 arc second 0.6 arc seconds 0.3 arc seconds
Note 2) Obslades in Aea | 30 m “caline sunveyed Tmoe 1 3m (10
Ohbatacles in At 2 finduding 2, 2b, 2, 24, take-off Bight path area nd obstacks mitiion surfices) B m saserviol surveyrd Tmoeth Tmoeth (approx. 90 m) (approx. 30 m) (approx. 20 m) (approx. 9 m)
Obstaces in Arca 3 D5m — pE— Ot mor 01 M m [fmort it
Obatackes in Arsa 4 m aseninl unveyed pim Vertical accuracy 30 m Im 0.5m I'm
Vertical resolution Im 0.1m 0.0l m 0.lm
Horizontal accuracy 50m Sm 0.5m 25m
Confidence level 90% 90% 90% 90%
Integrity classification routine essential essential essential
Maintenance period as required as required as required as required
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ICAO - REQUIREMENTS

e Data Product Specifications

e Metadata

Data product specification. Detailed description of a data set or data set series together with additional information that will
enable it to be created, supplied to and used by another party (ISO 19131%).

Metadata. Data about data (ISO 19115%).

Note.— A structured description of the content, quality, condition or other characteristics of data.
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REGULATIONS — UAE GCAA

e UAE AMC-54 - Transition from AIS to AIM
e UAE CAR-ASSP - Aeronautical Survey Service Providers

APPENDIX VI
E-TOD IMPLEMENTATION MATRIX

Total State Territory

20 November 2008

15 IMPLEMENTATION MATRIX

STEP-01 — Data quality monitoring

STEP-02 — Data integrity monitoring

STEP-03 — AIRAC adherence monitoring

STEP-04 — Monitoring of differences to Annex 4 and Annex 15

PHASE 1 | STEP-05 — WGS-84 implementation 2008 2011

STEP-08 — Aeronautical information conceptual model
(Database - ICAQ)

STEP-13 — Electronic terrain — Area 1 and 4

STEP-14 — Electronic obstacles — Area 1 and 4

STEP-06 — Integrated aeronautical information database
STEP-07 — Unique identifiers (Database - ICAO)

STEP-11 — Electronic AIP

STEP-12 — Aeronautical information briefing

STEP-13 — Electronic terrain — Area 2 and 3

PHASE 2 STEP-14 — Electronic obstacles — Area 2 and 3 2012 2015
STEP-16 — Personnel training

STEP-17 — Quality Management

STEP-18 — Agreements with data originators
STEP-20 — Electronic aeronautical charts

Arectangular area around a runway
that comprises the runway strip
plus any clearway that exists.

(Refer to CAR PART IX for the
definition of the strip)

Airport Authority

Aerodrome Survey
Classification 3 and
4

12 November 2015

An area extending from the ends of
Area 2a in the direction of
departure, with a length of 10 km
and a splay of 15% to each side.

Airport Authority

Aerodrome Survey
Classification 3 and
q

Mandatory

An area extending outside Area 2a
and Area 2b at a distance of not
more than 10 km from the
boundary of Area 2a.

Airport Authority

Aerodrome Survey
Classification 4

Mandatory

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.

Airport Authority

Aerodrome Survey
Classification 4

Mandatory

Aerodrome/heliport area and the
area bordering an aerodrome
movement area that extends

horizontally from the edge of a
runway to 90 m from the runway
centerline and 50 m from the edge
of all other parts of the aeredrome
movement area.

Airport Authority

Aerodrome Survey
Classification 4

Category Il or Il operations

approach areas. The area extending
900 m prior to the runway
threshold and 60 m each side of the
extended runway centerline in the
direction of the approach.

Airport Authority

Aerodrome Survey
Classification 4
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UAE AIM ACTIONS — PLAN

e Specification — Terrain and Obstacle data collection %‘(;
O Quality Requirements
O Data Formats
O Deliverables (Includes reports — Quality)
GCAA Specification
e Contract — Provision and Maintenance for the Collection of

eTOD Area 1 in UAE

 Management of Change — Identify Risk and Coordination
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What we deliver?

Terrain Data Set Obstacles Data Set

e Obstacles Data — AIXM 5.1 (Baseline,
e Terrain Data — DEM, ESRI GRID & GDB Permdelta)
e DPS — PDF, Excel e DPS — PDF, Excel

e Metadata — PDF, Excel e Metadata — PDF, Excel
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How we deliver?

DATA REQUEST FORM - UAE eTOD Area 1

* Self Declaration for Data access Requested By
e Access through file sharing facrsse,
e Notification on updates Telephions:
Telefax:
[ ]

Provision through SWIM (Planned - End of 2022)

Purpose of using eTOD (Quote from ICAO SARPs):

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

a) Ground proximity warning system with forward looking terrain avoidance function and

Dear UAE ETOD Area-1 Data Subscribers: minimum safe altitude warning system;
Below listed updates are added to UAE ETOD Area-1 Datasets. This is for your kind b) Determination of contingency procedures for use in the event of an emergency during a

. ; issed h or take-off;
information and awareness. Missed approach or fake-o
c) Aircraft operating limitations analysis;

d) Instrument procedure design (including circling procedure);

- Batch¥ Updates

e) Determination of en-route “drift-down” procedure and en-route emergency landing

location:
REQETUE f) Advanced surface movement guidance and control system; and
UAE GCAA - AIM 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.
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CHALLENGES

e Standard formats not defined for Terrain

e Format for DPS and Metadata

e Maintenance period (reasonable / ideal)

e Access to regulated Areas

e Capturing high tension transmission lines (Complex)
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LESSONS LEARNT

e Agile —ready for uncertainty during initial project phase
e Education — educate supplier throughout the project phase

e Scope for changes —
* Not possible to foresee all scenarios
 Have contingency plan and budget

* Engage — Regulator & Stakeholders (Guidance and Support)
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THANK YOU
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