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= Workshop objectives
= Programme
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Workshop Obijectives

= Facilitate a common understanding of Regulation
(EU) 73/2010 by addressing identified implementation
challenges

= Qutline main differences between current requirements
and upcoming changes, based on draft EASA Reg.
2017/373 including consequential changes to Reg.
139/2014.
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Prog ramme EUROCONTROL
Day 1
Time Duration | Topic Speaker
13:00 10min Welcome Jan Klas, General
Director, ANS CR
13:10 20 Introduction: Objectives, Program Eurocontrol, Manfred
Unterreiner (MJU)
13:30 60 Data quality drivers and latest developments Eurocontrol, MJU

e Why is Data Quality important?
e Global and regional aspects

14:30 25 Break
14:55 65 ADQ key provisions and means — overview Eurocontrol, MJU
16:00 30 ADQ status based on ESSIP / LSSIP
o European view Eurocontrol, MJU
e LSSIP statusin CR CAA, Lukas Vanék
16:30 30 Main conceptual differences between ADQ and the Eurocontrol, MJU

new EASA Part-AlS incl. consequential amendments
to 139/2014 (ADR Regulation)

17:00 Closing day 1
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Programme
Day 2

Time Duration | Topic Speaker
09:00 5min Introduction Eurocontrol, MJU
09:05 145 Data Origination ITV, Rudolf
e Data Scope Schneeberger (RS)
o Request for Data Origination on behalf of Eurocontrol
e Data Origination Requirements
e Validation and Verification
e Other data originators (survey, procedure
design etc.)
Note 25 min break ca. 10h30
11:30 45 Q & A on Data Origination Participants
12:15 60 Lunch
13:15 60 Data exchange Solitec, Wolfgang
« Differences ADQ vs. Part-AlS & ADR Reg. Scheucher (WS)
e Main Requirements on behalf of Eurocontrol
14:15 40 Data-set: Solitec, WS
e Part| - Aeronautical Data Catalogue
14:55 25 Break
15:20 60 Data-set: Solitec, WS
e Partll - Digital Data Sets
16:20 30 Metadata Solitec, WS
« Differences ADQ vs. Part-AlS & ADR Reg.
e Main Requirements
16:50 10 Q&A Participants
17:00 Closing day 2
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Programme
Day 3

Time Duration | Topic Speaker

09:00 5min Introduction Eurocontrol, MJU

09:05 115 Terrain & Obstacle Data Eurocontrol, Alexandre
e Requirements Petrovsky (APE)
e Status in Europe based on ESSIP
e TOD Policy
¢ Q&A

11:00 25! Break

11:25 35 Formal Arrangements Eurocontrol, MJU
¢ Reminder on needs, process and practices

12:00 30 Event evaluation (round table) Eurocontrol, MJU

WS Summary
12:30 30 Closing remarks ANS CR
13:00 Closing of WS

INEAADQ Implementation Event

EUROCONTROL




O

Co-financed by the Connecting Europe
Facility of the European Union

EUROCONTROL

Data Quality Drivers and Latest Developments

INEA ADQ Implementation Workshop
ANS Czech Republic
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Changing role of Aeronautical Data?
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Coordinates
required

Coordinates
required
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Innsbruck IAC RNAV (RNP) 0.3 AR - RWY 26
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Innsbruck — Cockpit view VMC > IMC

EUROCONTROL
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The problem of the “weakest link in the chain”

INEA ADQ Implementation Event

Data / Information centric system S~
Present and future navigation ‘ PBN
. systems are dependent on / | \
- aeronautical data, and many of — ‘
. . . o SWIM
them require significantly higher SRR
data quality than is currently
available.
SESAR 2020
Corrupt or Erroneous ‘ EAD &
A . . . | Deployment
/q . aeronautical information/data :
[_=_\ can potentially affect the safety \ B
. . . GANP/ASBU
of Air Navigation.
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Data Quality - an isolated issue?

EUROCONTROL

Aeronautical Data Chain

Upstream data operation Downstream data operation

Data Commercial End
Originator Providers Users

® Aerodrome

* Airspace &
Procedure Design
® ATS Provider Data
ation Provider
® MET Service Provider

os
L
[
(%3]
o=
<C
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® CNS Service Provider
# SAR Service Provider

® Other State Sources,
Geographical Institute,
Equipment Services
etc.

Aeronautical Data Exchange Points

INEAADQ Implementation Event
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Aeronautical Data Chain & ICAO Annex 15

= 3.4 Metadata

= 3.4.1 Metadata shall be collected for aeronautical data processes and exchange points. This
metadata collection shall be applied throughout the aeronautical information data chain, from
survey/origin to distribution to the next intended user.

= 3.6 Use of automation

= 3.6.3 In order to meet the data quality requirements, automation shall:

= a) enable digital aeronautical data exchange between the parties involved in the data processing chain;
and

= b) use aeronautical information exchange models and data exchange models designed to be globally
interoperable.

= 3.7 Quality management system

= 3.7.2 Recommendation.— Quality management should be applicable to the whole aeronautical
information data chain from data origination to distribution to the next intended user, taking into
consideration the intended use of data.

= Note 2.— Letters of agreement concerning data quality between originator and distributor and
between distributor and next intended user may be used to manage the aeronautical
information data chain.

INEA ADQ Implementation Event




Aeronautical Data Chain
Key Concept for global Industry Standards

EUROCONTROL

The European Organisation for C il Aviation Equipment
L'Diganisation Européenne pour IEquipement de Axiation Civile

Val

STANDARDS FOR PROCESSING
AERONAUTICAL DATA

e prasarsy commaraues by EURGEAL

et 33 1409279 30
Fax 39148 8 43 64
Emat sumceeleucan oot
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Industry Standard Eurocae ED-76A, Fig 1-2

EUROCONTROL

[ werswprouer | | Aeronautical
Information P End Users
Data - Service Data Air
‘ /o) .. t Providers e.g. Airspace users,
riginators e.g. State AlPs Aircraft manufacturers
e.g. Aeronautical Data
v Multiple sources Providers/Processors Ground
- from public and e.g. ANSP, Operational
Geological Data " = :
Provider private entities Aoplicati Services
Geodetic Data Provider | pp ication
Integrators
e B >
TR y e.g. FMS Data
Industrial Data i :
Provider ! \__Application Integrators /
Academic Data
Provider
Obstacle Owners User defined DQR

Other...
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Regulatory context

EUROCONTROL

ICAO

Standards &
Recommended Practices \
IcAO

EU Regulations/Directiv

i.e. SES-regulations, EASA rules /_ Supporting means:

S ICAO Guidelines

Community
National (aviation) law Specifications

NSA oversight directives ’ EASA AMC/GM

Eurocontrol Spec & GM
y B Industry Standards
etc.

ANSP, regulated partie N \ /
internal rules & procedurer
operational/technical ANSP

INEA ADQ Implementation Event 11
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ICAO “AlS to AIM Roadmap” -l

AlS to AIM Roadmap

-
Digital NOTAM
Electronic aeronautical charts ROADwAP F0A The
A5 TO AW

Aeronautical data exchange

A s

Aeronautical .
Information briefing w“h gl networks
originators
Training MET/BM
interoperability

Aerodrome mapping Electranic AIP

Integrate
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Contribution of ADQ to “AlS to AIM Roadmap”

EUROCONTROL

AlS to AIM Roadmap

GG ,

Electronic aeronautical charts

1 Aeronautical data exchange |

9t
with data
originators

Aeronautical
Information briefing

MET/AIM
interoperability

Tervain Al conceptual model
Data Integrity Monitoring

Data Quality Monitoring

Quality Ma nt Systems

Annex differ 3 Vi Adherenc
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Regulatory context

EUROCONTROL

ICAO
Standards &
Recommended Practices
ICAO

EU Regulations/Directives Supporting means:

ICAO Guidelines

i.e. SES-regulations, EASA rules

Community
National (aviation) law Specifications
NSA oversight directives EASA AMC/GM
Eurocontrol Spec & GM
/ Industry Standards

etc.

ANSP, regulated parties N K /
internal rules & procedures,
operational/technical y ANSP
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EU Legislation for ATM/ANS & Aerodromes|

“The big Picture of European Aviation Regulations”
Part 1: SES Leg\slat\on& ‘EASA rules’ for Aerodromes
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What does “interoperability” mean in the context ~
Of SES? EUROCONTROL

The SES Framework regulation 549/2004 specifies interoperability as...

“...a set of functional, technical and operational properties
required for systems, its constituents and procedures in order
to enable its safe, efficient and seamless operation’.

INEA ADQ Implementation Event
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Interoperability focus...

EUROCONTROL

...the Aircraft is at the heart of world-wide interoperability

BUT ‘systems’ capable of working Information exchange at global level

NOT the same solution everywhere together becoming increasingly important

‘Systems’ in this context
at many different levels

INEA ADQ Implementation Event 17
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ADQ Regulatory Framework

Single European Sky
Regulations

Essential Requirements \
EU Regulation 552/2004 (interoperabili

plementing Rules
EU Regulation 73/2010 (aeronautical data quality)

Publication in the 'Official Journal of

Community European Union’ 27th Jan 2010 =
R+ 3 Regulation entered into force on 16th e wyero
Specifications etc. February 2010 —

plicable law in
Member States

INEA ADQ Implementation Event 18
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Background and Drivers -

EUROCONTROL

= The ADQ mandate was received from the European Commission in May
2005.

= regulation was developed in close collaboration with stakeholders including data
originators, air navigation service providers and industry.

= The regulation fulfilled 2 basic functions:
= ensure the provision of data of required quality to meet the intended use

= to support the progressive introduction of aeronautical data in electronic
format

= The end result of the process reflected an
agreed compromise, taking particular account of the
need for proportionality.

INEA ADQ Implementation Event 19
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ADQ & the Aeronautical Data Chain

Aeronautical Data Chain

Upstream data operation Downstream data operation

ICAO Data State Commercial End

Baseline Griginator Als Providers Users
® Aerodrome o
L
® Airspace & 2 L
Reg (EC) Procedure Design A
® ATS Provider =
73/2010 =
oc

® MET Service Provider

T

® CNS Service Provider
® SAR Service Provider

» Other State Sources,
Geographical Institute,
Equipment Services
etc.

Aeronautical Data Exchange Points
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Latest Developments - Global

EUROCONTROL

ICAO

Standards &
Recommended Practices y

ICAO

EU Regulations/Directiv

i.e. SES-regulations, EASA rules _ Supporting means:
EU

ICAO Guidelines
Community
Specifications

National (aviation) law
NSA oversight directives . EASA AMC/GM
NSA Eurocontrol Spec & GM

Industry Standards
etc.
ANSP, regulated parties \ /
internal rules & procedures,
operational/technical y ANSP
INEA ADQ Implementation Event 21
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Major change for ICAO Annex 15

O

EUROCONTROL

State provisions
(or « what »)

Asrsanutienl

Infermation Services

New Al1l5
Amdt xx

e

Asrannutieal
Information Services

Operational provisions/’AIM Practitioners’ instructions
(or « how to »)

New
PANS-AIM

Explanatory and oesricn

Services Manual Guidance Services Manual
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What's is coming ? o~
= Al Management - Split Data Collection and Data Provision
= Introduce the Data Catalogue

f:;h‘ocl tﬂ;'upurw "S;;b—l’ropouy ;\;U)OB = -4 B Type (= ;’ Reos. :;":nn
= Digital Data services
= |-AIP renamed to Aeronautical Information Products
=  Safety Management
= NOTAM Distribution improvements
= Data protection
[ Restructured Annex 15 (core +/- 40p) + New PANS-AIM (+/- 160p) ]
INEA ADQ Implementation Event 23
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AIS Manual
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= First priority now!

= AIS Manual (Doc 8126) is being amended in conjunction
with the restructured Annex 15 and new PANS-AIM

= Delete redundant elements

= Bring in line with Annex 15 & PANS-AIM changes

= Expand guidance (AIM organizational development, Data
Catalogue, Service Level Agreements, digital products and
services, etc.)

= Volume | - AIM Organizational Development

= Volume Il - Aeronautical Data Process

= Volume Ill - Al products in standardized presentation
= Volume IV - Digital Products and Services

INEA ADQ Implementation Event 24
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Latest Developments - Regional
EASA Rulemaking

ICAO
Standards &
Recommended Practices

ICAO

EU Regulations/Directives
i.e. SES-regulations, EASA rules

National (aviation) law
NSA oversight directives

‘.—)

ANSP, regulated parties
internal rules & procedures,

operational/technical ANSP
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EUROCONTROL

ICAO Guidelines
Community
Specifications
EASA AMC/GM

etc.

A

Supporting means:

Eurocontrol Spec & GM
Industry Standards

/
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“The big Picture of European Aviation Regulations”

EU Legislation for ATM/ANS & Aerodromes|
Part 1: SES Leg\slat\on & ‘EASA rules’ for Aerodromes
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Aeronautical Data Chain & Current Rules

Aeronautical Data Chain

O

EUROCONTROL

Upstream data operation

Downstream data operation

Data Commercial End
Originator Providers Users

ADQ-IR 73/2010

ICAO Annex 15 & 4
New PANS-AIM
AIS Manual

cedure Design

EASA RMT.0477

“AIS/AIM Providers”
Future 2017/373 Part-AlS
EASA Opinion 02/2018

Reg. 2017/373

Annex VIl
(Part-DAT)

Aeronautical Data Exchange Points

INEAADQ Implementation Event
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In summary - Why does Aeronautical Data Count?
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The interoperability Regulation (552/2004)
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The ADQ Regulation (73/2010)

O
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CHARTING
SYSTEM

Article 2(1)

This Regulation shall apply to European air traffic
management network (EATMN) systems, their constituents
and associated procedures involved in the origination,
production, storage, handling, processing, transfer and
distribution of aeronautical data and aeronautical information

NOTAM SYSTEM

PIB SYSTEM

(. DATABASE

PROCEDURE
DESIGN SYSTEM

Interfaces with the EATMN / AIS

DATA
ORIGINATOR NOTAM SYSTEM

DATA

ORIGINATOR STATIC DATA
PIB SYSTEM SYSTEM

DATA

ORIGINATOR

DATA
ORIGINATOR PROCEDURE
DESIGN SYSTEM

O

EUROCONTROL

ADQ SCOPE
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Subject Matter

EUROCONTROL

Aeronautical data and aeronautical information of
are required to ensure and

within the European air traffic management network
(hereinafter EATMN).
Recital (1)

Article 1

This Regulation lays down the requirements on the quality
of aeronautical data and aeronautical information in terms
of accuracy, resolution and integrity.

EUROCONTROL

Scope

Functional dimension

Integration

End Use




S CO p e EUROCONTROL
Data and Information

i
4
2
SRS
o
- - f
Integrated aeronautical Electronic obstacle Electronic terrain data Aerodrome mapping
information package data « Where made available by the data
« AIP, AMDT, SUP, NOTAM & PIB, checklists & . . Member State . ;
lsts of valid NOTAM checkdits ‘,{XQ;’;ETQE; ea"a"ﬁb'e by the \’\/A\/z;rgeTg?;eava-Iable by the

+ Exception: AIC

S CO p e EUROCONTROL
Regulated Parties

ANSP
Operators of aerodromes - )
and heliports with IFR Ongln;tg[lsn?:dd%rgwders
procedures y
Procedure design Providers of electronic
services obstacle data
\ Providers of electronic /
terrain data
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Key Timeline —
Derogations for
Publication in data set and data
OJEU exchange format
« 27/01/2010 « 01/07/2014
Apply From Latest compliance
« 01/07/2013 for data published
before 1 July 2013
+ 30/06/2017
9

ADQ Provisions

O

Systems

Conformity

Assessment Procedures
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Provisions: Systems

DATA ORIGINATION
REQUIREMENTS
(Reference Systems,
Surveying, Data Validation and
Verification...)

DATA QUALITY
REQUIREMENTS
(Resolution, Accuracy,
Integrity...)

COMMON
METADATA DATA SET

COMMON
DATA SET

Avar. —

COMMON
EXCHANGE
FORMAT

&

EUROCONTROL
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NEXT
INTENDED
USER

Provisions: Procedures

REGULATED
PARTY
A\ £RROR REPORTING % TOOLS AND SOFTWARE
AND RECTIFICATION
@
M3 AUTOMATION L= QUALITY MANAGEMENT
< CONSISTENCY A SAFETY MANAGEMENT
&% TIMELINESS @ SECURITY
MANAGEMENT
&% PERSONNEL EVIDENCE
PERFORMANCE REQUIREMENTS

O

EUROCONTROL
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MANUFACTURER

Provisions: Conformity Assessment

SYSTEM OR

Assess conformity or
suitability for use

EC DECLARATION

OF SUITABILITY
FOR USE

EC DECLARATION
OF VERIFICATION
OF SYSTEMS

e

EUROCONTROL

@

NOTIFIED

BODY

Conduct
verification of
the systems

NATIONAL
SUPERVISORY
AUTHORITY

(NSA)

13

EUROCONTROL Specifications

SUBJECT

SPEC 148

i
SPEC 152

SPEC 154

EUROCONTROL Specification for the Origination of Aeronautical Data
Volume 2: Guidance Material

EDITION

EUROCONTROL

11

10

Published

Published
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EUROCONTROL
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EUROCONTROL Specification for Data Origination
(DO)

DATA ORIGINATION

REQUIREMENTS
(Reference Systems, NEXT
INTENDED
USER

Surveying, Data Validation and
Verification...)

L)

x

Avar E
© © © =
t . t : P 3 E=@=
2 ] | | A\er‘
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EUROCONTROL Specification for Data Quality .
Requirements (DQR)
( DATA QUALITY J
REQUIREMENTS NEXT
(Resolution, Accuracy, INTENDED
Integrity...) Q USER
Avar E
© © © =
t : t : P 3 E=@=
2 ] | | A\er‘
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EUROCONTROL Specification for Aeronautical
Information Exchange (AIX)

:] NEXT

INTENDED
USER
{
A\X_:..r_:..};'_...'
COMMON COMMON
DATA SET DATA SET

J J B |
Q W :

m
=
g
8
=]
4
2
E]
=}
g

: Q: “FORMAT =
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EUROCONTROL Specification for Data Assurance .
Levels (DAL)
REGULATED
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ADQ Stakeholder Interactions
Integration into one subgroup in progress

Implementation Working Group
https://ost.eurocontrol.int/sites/AISWIM/ADQIWG/SitePages/Home.aspx

€ oreiyrams v i

O

EUROCONTROL
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NEW: Aeronautical
Information Regulations
Implementation
Sub-Group (AIRI SG)

5

ADQ Regulators Working Group
https://ost.eurocontrol.int/sites/ADQ/
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Co-financed by the Connecting Europe
Facility of the European Union

ADQ Status based on ESSIP - European View

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

O

EUROCONTROL

Manfred UNTERREINER

The Master Plan Level 3 Implementation view

SESAR ¥
an¥

European ATM
Master Plan Level 3

Impiémantation View"

European ATM
Master Plan Level 3

Implemantation View

INEA ADQ Implementation Event
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LoA
ITY-ADQ

ITY-ADQ-REGO1
ITY-ADQ-REG02
ITY-ADQ-REG04
ITY-ADQ-ASPO1
ITY-ADQ-ASP02
ITY-ADQ-ASPO3
ITY-ADQ-ASP04
ITY-ADQ-ASP05
ITY-ADQ-ASP06
ITY-ADQ-ASP0O7
ITY-ADQ-APO01
ITY-ADQ-APO02
ITY-ADQ-APO03
ITY-ADQ-APO04
ITY-ADQ-APOO5

ITY-ADQ & LSSIP

Description

Overall LSSIP implementation status

Verify the compliance with data quality requirements and supervise safety asse:
Verify the establishment of formal arrangements

Verify that all parties comply with all data requirements

Implement data quality and process requirements

Establish formal arrangements

Establish consistency mechanisms and implement timeliness requirements
Implement personnel and performance requirements

Implement a quality management system and fulfil safety and security objective
Implement the common dataset and digital exchange format

Implement all data requirements

Implement data quality and process requirements

Implement personnel and performance requirements

Implement a quality management system and fulfil safety and security objective
Implement the common dataset and digital exchange format requirements

Implement all data quality requirements

INEA ADQ Implementation Event

by date

30/06/2013
30/06/2013
30-06-2017
30/06/2013
30/06/2013
30/06/2013
30/06/2013
30/06/2013
30/06/2014
30/06/2017
30/06/2013
30/06/2013
30/06/2013
30/06/2014
30/06/2017

-

EUROCONTROL

ITY-ADQ Status Report 2017

Stakeholders:

* ANSPs

* Airport Operators
* Regulators

¢ Industry

FOC: 06/2017

Estimated
achievement: 12/2020

Completion Rate Evolution (% of States completed the objective)

86%

0% -3%
2016 2017 2018 2019 2020

INEA ADQ Implementation Event
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European ATM Master Plan Level 3 -
Implementation Plan (ESSIP Plan)

= Implementation Objectives
= Edition 2017
= https://www.eatmportal.eu/working/depl/essip objectives/monitoring

= ITY-ADQ overall status achieved according Monitoring reports for 2017

51%

INEA ADQ Implementation Event 5

e — e
ITY-ADQ Global view ref. LSSIP Map Tool

O

Yoo 2011 | Yoo 2012  vor 200 | v 204  vour 2015 v 2014 | et | o | pose | o o | e
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Masterplan L3 Implementation Report 2018 (for 2017) -

EUROCONTROL

Main 2017 developments:

The FOC(06/2017) date was reached and at State level there is only one declared completion — Moldova. This poor
progress was expected taking into account the high number of States that declared being Late in the last cycle. Some
SLoAs that are on the critical path for ADQ implementation, such as Formal Arrangements (ASP02), did show some good
progress with 16 ANSP declaring “Completed” (see map). It needs to be recognised that a lot of individual progress has
been made by many stakeholders, mostly ANSP, nevertheless overall compliance is disappointing. This is notably due to
strong dependencies on a wide range of data originators, challenging requirements, tool adaptions or procurement or a
lack of resources. States are strongly urged to recover existing delays since ADQ compliance will provide an optimum
baseline for later certification in accordance with the upcoming EASA rule Part-AlS. Note: EASA Opinion 02/2018 has
been published on 8/3/2018 and the OJEU publication of Part-AlS is envisaged for the first half of 2019.

ITY.ADQ-AS P2 Establish formal arrangaments

Note: the map shows the implementation status of a
significant SLoA [ASPOZ) and not of the entire Objective

INEAADQ Implementation Event 7

REGO02 Formal Arrangements

e eee——T . O

e i

ASP05 QMS incl _nge__ty objective

[

- T ———

e i

ASP02 Formal Arrangements

ASP06 Common_D_atas_et & Exchg Format
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Evolution
100% T8
4010% 6(18% 6(14%) 6 (149 5029 sz
90%
3™ 2(5% 1(2%
80%
70%
14 (33%)
21 (50%)
60% 21 (50%)
26 (62%)
50%
29(69%)
31 (74%)
40%
30%
21 (50%)
20% 15 (36%)
15 (36%)
11 (26%)
10%
5028
B
0% e
Year 2011 Year 2012 Year 2013 Year 2014 Year 2015 Year 2016
M undefined Missing Data [l Not Applicable [l No Plan Il Late Planned W Partly I on M c
INEAADQ Implementation Event
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36 (86%)

2(5%9
12%
Year 2017

W 100%
W 76 - 99%
W S1-75%
26 - 50%
1-25%
0%
0%

21 ey

3y

Edition 2017

ITY-ADQ Progress view

ITY-ADQ - Ensure Quality of Aeronautical Data and Aeronautical Information

(Completed)
(Ongoing/Late)
(Ongoing/Late)
(Ongoing/Late)
(©ngoing/Late)
(Ongoing/Late)
(Planned/No Plan/Missing
Data)

(Not Applicable)

(Not in the Applicability
Area)

9009090

<44

17 @19

Uk

13 0o

7 @)

INEA ADQ Implementation Event
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Masterplan L3 Implementation Report 2018 (draft for 2017)

-

EUROCONTROL

Table 2: Implementation of PRE-SWIM elements in ECAC region

e —
State' FMTP( AIXM 5.1 ADQ State FMTP AIXM 5.1 ADQ
AL ] \M ZGJE/ IT ] 2018 2018
AM 2018 n.a. 2018 LT [} 2018 2018
AT 7] 2018 2019 L ] na 2020
AZ ] 2018 2018 v 4] 5] 2018
BA ] 2018 2019 MAS ] ] n.a.
BE 5] 5] 2019 MD ] na %]
BG 7] 5] 2018 ME o] 2018 2020
CH ] 4] 2023 MK 2019 na. n.a.
Y ] Il 2018 MT 2018 n.a. 2018
z M 2021 2018 NL ] 2023 2018
UE o L 2020 NO ] 2018 2018
DK ] |4} 2020 PL ] 5] 2018
EE 2018 5} 2018 PT 2019 2018 2020
ES ) 2018 2023 RO ] M 2020
FI 2018 2018 2020 RS 4] 2019 2020
FR 2018 # 2022 SE 2018 0] 2021
GE M n.a 2019 Si 4] 2018 2018
GR 2018 2018 2018 SK ] 2018 2018
HR ] o) 2018 TR © n.p. 2022
HU il ) 2019 UA 2019 5] n.a
IE | 2018 2018 UK 2020 2018 2022
¥ completed; n.p. no plan yet; n.a. not applicable

INEAADQ Implementation Event
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Masterplan L3 Implementation

LoA

ITY-ADQ

ITY-ADQ-REGO1
ITY-ADQ-REG02
ITY-ADQ-REG04
ITY-ADQ-ASPO1
ITY-ADQ-ASP02
ITY-ADQ-ASPO3
ITY-ADQ-ASP04
ITY-ADQ-ASPO5
ITY-ADQ-ASP06
ITY-ADQ-ASPO7
ITY-ADQ-APO01
ITY-ADQ-APO02
ITY-ADQ-APO03
ITY-ADQ-APO04
ITY-ADQ-APO05

Description

Overall LSSIP implementation status

Verify the compliance with data quality requirements and supervise safety asse:
Verify the establishment of formal arrangements

Verify that all parties comply with all data requirements

Implement data quality and process requirements

Establish formal arrangements.

Establish consistency isms and i 1t requirements

Implement personnel and performance requirements
Implement a quality management system and fulfil safety and security objective
Implement the common dataset and digital exchange format

Implement all data requirements

Implement data quality and process requirements

Implement personnel and performance requirements

Implement a quality management system and fulfil safety and security objective
Implement the common dataset and digital exchange format requirements

Implement all data quality requirements

Report 2018 (for 2017)

-

EUROCONTROL
by date Status MIL
Late
31/12/2018
30/06/2013 Late
30/06/2013 Late Late
30-06-2017 Late
30/06/2013 Late Late
30/06/2013 Late Late
30/06/2013 Late L3 100
sooer2o1s S 1 o
s0/06/2013 | NGBS | s
)/06/ a0
30/06/2014 Late La
70
30/06/2017 Late La
0 1ADQ, target
30/06/2013 ate & Country overall %
30/06/2013 Late 50 100 W REG/CAA %
30/06/2013 Late a0 BANSP %
Ml CZ AF
30/06/2014 Late 20 | e
53 APO %
30/06/2017 Late
. \
10 22
13
]
ADQtarget  Country  REG/CAA% APO%
overall %
INEA ADQ Implementation Event 14
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14-09-2018

Aeronautical Data Quality - Implementation Workshop

Czech Republic

ADQ status based on
ESSIP/LSSIP in the Czech
Republic

Lukas Vanek

CAA Czech Republic
04.09.2018, IATCC Jenec
vanek@caa.cz

e Local Single Sky ImPlementation
(LSSIP)

« ADQ in the Czech Republic (overall
status)

e ITY-ADQ — Ensure Quality of Aeronautical
Data and Aeronautical Information




(LSSIP)

Local Single Sky ImPlementation

Global Level

Local/State Level

European

ATM Master .
ICAO ASBU Eri LSSIP (Local State et
Manitoring Slngle( Sky Performance business plans

Reports per ImPlementation) Plans and other local
Region plans

ATM planning and monitoring

ATM Planning and Monitoring Framework - simplified

MP L3 / LSSIP planning and monitoring process ties together all levels of

e

EUROCONTROL

<O0ZmMAnw—-—mzZ00
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LSSIP — brief introduction

LSSIP is a document (planning and
monitoring tool) showing
implementation status and progress
of ECAC States in ATM/ANS
environment

e LSSIP serves to all ATM stakeholders
(accessible on ECTRL website)

= LSSIP Expert Group, governed by
the authorities of each MS

= The output of national LSSIPs goes
as an input for European
Masterplan, Level 3 report (former
ESSIP)

= These documents are produced
reviewed and updated annually

= LSSIP is aligned with SJU, ICAO

(GANP), EASA, SESAR Deployment,

EDA, etc...

€

EUROCOMTROL

LSSIP Documents - Overview

/ Planning and Reporting Tool \
#Implementation Objectives

~Stakeholder Lines of Action (SLoAs)

= For all National Stakeholders
= Annual documents

= 42 Documents (one per ECTL state + MUAC)

= Azerbaijan is not a ECTL member State but
\parﬁcipates in the LSSIP monitoring (ECAC)

Level 1 — High Level View on the National ATM situation (Public part)
Level 2 — Details on progress and plans of all Inplementation Objectives

(Restricted part)

http:/flwww.eurocontrol.int/articles/Issip

Click here to access LSSIP Documents

14-09-2018
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O Enabling Aviation Infrastructure

Major ATM Mew Essential Operational Changes |
Changes Pre-SESAR (P)cP Operational Changes
Comman Infrastructure
Components: SWIM registry, PKI Digital Integrated Briefing
+ INFOB.1-SWIM Yellow Tt Profile
SWIM technical infrastructure and profiles
—— + INFOB.1-SWIM Yellow Ti Profile
+ ITEFWTRFTP over G Aeronautical information exchange
+ INFOR.1-SWIM Yellow Tt Profile
Pre-SWIM B28 services i exchange
& Information reference and exchange * INFOR.1-SWIM Yellow Ti Profile
SWIM modtit Cooperative network information exchange
. INROT-ETO0 +  INFDB.1-5WIM Yellow Ti Profile
« ITY-ADO-Aerenautical Data Quality Flight infarmation exchange
+ INFOB.1-SWIM Yellow Ti Prafile
« INFOR.2-SWIM Blue TI Profile
+ FCMOS-Extended Flight Plan
Communications infrastructure
+ COMIZ2-NewPENS
Information sharing and business
Data Link AJG duagiink Initial trajectory information sharing (D) trajectory
= ITY-AGDL-A/G Data-link
Mission traj e(mr_'g
ADS-B, WAM
= ITY-ACID-Aircraft identificats
= ITY-5PI-Survedlance parformance and
interoperability
CNS

Rationalisation

GNSS5, GBAS, SBAS

Communicotions infrastructure
+ COMI0-Basic and enhanced AMHS
= ITY-AGVCS2-8,33KHz below FLISS

Communications infrastructure
« COM11-Voice over IP (*)
« COMI2-NewPENS

CNS rationalisation

{*) Not mandated by the PCP Regulation but enabling some SESAR 1 operational changes

ADQ in the Czech Republic
(overall status)

14-09-2018
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LSSIP — stakeholders in the Czech Republic

ADQ in the Czech Republic — overall status

< ADQ requirements are set in Reg. (EU) No. 73/2010 (ADQ
Regulation) and ICAO Annex 15 (L 15), for CR also Appendix N to
L 15 where identified ADQ parties are specified;

= State and ANSP representatives are members of European ADQ
and AIM groups (AIM SWIM Team, ARWG, ADQi (now AIRI WG))
and also Czech interdepartmental groups (ADQ, ETOD) for
facilitation of proper implementation and to help stakeholders with
solving unclear tasks and requirements;

= The verification of ADQ Regs is done via NSA oversight of civil
ADQ parties according to the Reg. (EU) No. 1034/2011,
1035/2011 and ADQ regulation (AFIS providers included).

= EASA ADQ comprehensive audit at CAA and AISP (2016) — no
findings

* problematic issues — direct electronic connection, CRC32Q, formal
arrangements (partially), AIXM non-interoperability




ITY-ADQ — LSSIP implementation
status in the Czech Republic

LSSIP - ITY-ADQ - OVERVIEW

=4
- Based on Reg. (EU) No. 73/2010 i aronmaio nformtton | el etz
— all data requirements B S
implemented by 30.6.2017; P SELAEII
< Requirements on quality in terms = =wo=— e -
of accuracy, integrity and
resolution, and it applies up to
the moment when the AD are
made available by the AISP to

the next intended user;

« ITY-ADQ objective stakeholders:
— AISP (ANS CR)

i abjective = cerived fram Reguiti

ansterand

" seorus

Compietion

— CAA
— MAA, CDPD R
— APO (LKPR) A =

— Industry manufacturers

14-09-2018



Progress determination in implementation

Completed Function in operational use.

Implementation has kicked off, but is not yet fully completed
and the planned implementation date is within the SLoA finish
date.

On going

A planned schedule and proper (approved and committed
Planned budgeted) actions are specified within the SLoA finish date for
completion

An SLoA shall be reported “Late” in the case when there is a firm
commitment to implement the SLoA (e.g. budget and schedule
approved) but foreseen to be achieved after the SLoA finish date

No Plan No plan yet -> Feasibility phase, no budget allocated, risk
identification, etc.

Not Applicable Objective is not relevant for the State

Research & Developmenl View Deployment View
B Dataset 103 Draft| EATMA V10.0 Draft| MP L3 Fian 2017 = & - - & O- - Q
®  Deployment View | LSSIP Map Tool | ITY-ADQ-E.. x = || SelectanSLoa  + REG | ASF | APD A Frnt
@ Map - Monito (2T O Map - Progress View | @B Chariview BB Tabie View Fiters = Show =

W Completed 1 (1)
M Ongoing 2 (2)
Fanned 0 (D)
W Late 36(2)
W No Plan 0 {0)
M Not Applicable 3 {3)
Missing Data 0 {0}
10 unastined 0 (0)
= Not in the Appilicabiily Area (7

Cude Fullname

M1 mam

R-HALCERER

e =

36 (8681

ED E2 ED ED ED

Fregress

W Leowedeng ]

wis vasreniun: B

s -
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Regulatory Lines of Action:

REGD2Z Verify the establishment of formal arrangements

REGOL Verify the compliance with data quality requirements and supervise safety assessments __

30-06-2013
30-06-2013

REGO4 Verify that all parties comply with all data requirements

30-06-2017

AMNSPs Lines of Action:

ASPOL  Implement data quality and process requirements

30-06-2013

ASPOZ Establish formal arrangements

30-06-2013

ASPO3 Establish consistency mechanisms and implement timeliness requirements
ASPO4  Implement personnel and performance requirements

30-06-2013
30-06-2013

ASPOS  Implement a quality management system and fulfil safety and security objectives
ASPOE Implement the common dataset and digital exchange format

30-06-2013
30-06-2014

ASPO7  Implement all data requirements

30-06-2017

Airport Operators Lines of Action:

APOO01 Implement data quality and process requirements

30-06-2013

APO02 Implement personnel and performance requirements

30-06-2013

APOO3 Implement a quality management system and fulfil safety and security objectives
APOO4 Implement the common dataset and digital exchange format reguirements
APOOS Implement all data quality requirements

30-06-2013
30-06-2014
30-06-2017

Industry Lines of Action:

INDOL  Implement data quality and process requirements

30-06-2013

INDO2  Implement personnel and performance requirements

30-06-2013

INDO3  Implement a quality management system and fulfil safety and security objectives
INDO4  Implement the common dataset and digital exchange format regquirements

INDOS  Implement all data quality requirements

30-06-2013
30-06-2014
30-06-2017

ITY-ADQ lines of action

Ensure Quality of Aeronautical Data and Aeronautical Information
Timescales:

Entry into force of the regulation: 16/02/2010

Article 5{4)(a), Article 5{4)(b) and Article & to 13 to be implemented by:
30/06/2013

Article 4, Article5(1) and Article 5(2), Article 5(3) and Article 5{4)(c) to be
implemented by: 30/06/2014
All data requirements implemented by] 30/06/2017
The working group at national level was established and allTequired actions including time schedule
are in preparation. Part of the requirements are fulfilled as a part of the standard NSA oversight
process with regard to ICAO and SES legislation requirements. The objective will be completed when
ANS CR provides new AIM system planned for 2018.

MIL has its own system. The upgrade of MIL systems to be fully compliant with Regulation (EC)
73/2010 is planned for 2018, however their implementation fully depends on the MIL budget
limitations.

22%

31/12/2018

REG (By:06/2017)

CAACR | 53%
The working group at national level was established and all required actions -

including time schedule are in preparation.

31/12/2018

14-09-2018



ITY-ADQ lines of action (CAA) (1/3)

- - - - From: By:
Verify the compliance with data quality requirements and
CrRlisanee i supervise safety assessments - 062013
Action by: State Authorities

IDescription & purpose:

Werify that data quality and process requirements are fulfilled in accordance with Article § (with the exception of Articke §
(3), see ITY-ADQ-REGD2) and Annex [V Parts A. B, D, E and F of Regulation (EU) No 73/2010.

Supervise that a safety assessment is conducted i accordance with Article 10 of Regulation (EU) Mo 732010 and
review the safety assessment report. If applicable review the safety arguments.
Notfy the acceptance of the change to the ANSPIANS.

A - 5% T
1| Activity started (e.g. Project kicked-off) 10% Y
]
2 | Verification that data quality and process reguirements were met 305 Y
(]
3| Supervision of safety assessment conducted 359 Y
]
4| Motification that changes were accepted 959 N
° 31/12/2018
Comment: | Most of the ANS organisations (including ANS CR) have submitted EN 150 9001 certificate to the NSA.

ITY-ADQ lines of action (CAA) (2/3)

ITY-ADQ-REG02

From: By:
- 30/06/2013

Verify the establishment of formal arrangements

Action by:

State Authorities

Description & purpose: | Verfy that approprate formal arrangements, respecting atleast the minimum content, are established between the

relevant parties in accordance with Article G(3) and Annex IV Part C of Regulation (EU) Ne 7372010,

Reg. EU_No. 73/2010).

CAA R - 7 late
1| Activity started (e.g. Project kicked-off) 10% Y
]
2| Formal arrangements have been received Y
65% -
Commenit: | Formal arrangements were established betweean ANS CR and LKPR and signed at the end of 2016,
3| Formal arrangements have been verified and accepted 5w, N
i 31/12/2018
Comment: | Formal arrangements were established between ANS CR and LKPR and signed at the end of 2016, formal

arrangements between ANS and other stakeholders will follow in 2018,
Formal arrangement between CAA CZ and ANS CR [AIS provider) were signed in 2017 (Stemms from

14-09-2018
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Y-ADQ lines of action (CAA) (3/3)

From: By:
ITY-ADQ-REG04 Verify that all parties comply with all data requirements N WME201T
Action by: State Authorities

Description & purpose:

Verify that those aeronautical data and aeronautical nformation items published before 1 July 2013 and not amended
since are brought in line by 30 June 2017, at the latest, and that all parties fulfd the requirements in accordance with

Article 14 of Regulation (EU) No 73/2010.

AR : 10% [T
1) Activity started (e.g. Project kicked-off) 10% A
-]
2| All parties publishing aeronautical data and/or aeronautical information N
; ] 65%
comply with all the requirements -
3| An according statement of compliance has been received 358 N
B 31/12/2018

Comment: | This cbjective will be completed when ANS CR provides new AlM system planned for 2018.

The final preparatiens are on the way. The NSA will exarcise established procedures.

ITY-ADQ lines of action (ANSP)

Description & purpose:

| From: | By:
ITY-ADQ-ASPO1 Implement data quality and process requirements I ~ | B
Action by- ANS Providers

Imglement the data quality. evidence, erigination, process, emor reporting and rectification requirements in accordance
with Article @ (with the exception of Article G(3), see- ITY-ADC-ASFD2) and Annex IV Parts A, B, D, E and F of
Regulation (EU) No T3/2010 and provide written evidence that the requirements ars met.

Validate and verify all tooks used to suppert or automate processes in the origination, production. storage, handling,
processing and transfer of aeronautical data andfor asronautical information in accordance with Article 8 and Annex W of
Regulation (EU) Mo 73/2010. Protect data against koss or alteration in accordance with Article 8 and Annex V1 of
Reguilation (EL) No 732010.

Conduct a safety assessment including hazard identification, risk assessment and mitigation in accordance with Article:
10 of Regulation (EU) Ne T2/2010 and provide a safety assessment report to the NSA. If applicable provide safety
arguments to the NSA

Conduct a verification of the systems demonstrating the conformity with the interoperability. perfformance and safety
requirements in accordance with Articke 12 and Annex [X and X of Regulation (EU) No 73/2010 and draw up an EC

declaration of werification of systems together with a technical file.

RSP ARS CR [ e T
The working group at national level was established. Part of required actions are | -
implemented; see details below. The objective will be completed when ANS CR 31/12/2018
provides new AIM systermn planned for 2018
ITY-ADQ-ASPOL Implement data quality and process requirements by:30/06/2013
ASP ANS CR - 10%
1| Activity started (e g Project kicked-off) 109
2| Implement data quality, evidence, origination, process, ermror reporting N
and rectification requirements_ Validate and verify all tools used to 30%
SUPPOrt or automate processes -
3| Conduct a safety assessment, provide a safety assessment report to the p— ™
NSA and if applicable provide safety arguments to the NSA -
4| Introduction of the change into service was accepted by the NSA and a N
notification of acceptance has been received. An EC declaration of 25%
verification of stems and a technical file has been submitted to the NSA 31/12/2018
Comment: | The requirements are related to 3 fellowing systems, NOTAM/OPMET which fulfilled requirements,

AISVIEW upgrade was completed and AIM System where the upgrade is planned for 12/2018.
The requirements are fulfilled for NOTAM/OPMET and AISVIEW, Safety assessment report for Al
Systemn will be provided in 2018 NOTAM/OPMET, PL LIS and AISVIEW systems have DOV accepted by

MSA.

14-09-2018
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14-09-2018

ITY-ADQ lines of action — ANSP (1/72)

ANSP

« Part of interdepartmental ADQ WG, the overall objective will
be completed with new AIM System

* ITY-ADQ-ASPO1 Implement DQ and process requirements — [ ,.30/05/2013
the requirements related to 3 systems — NOTAM/OPMET, E
AISVIEW and PLIS (all have NSA accepted DoV), waiting for
AIM System (planned for 12/2018)

* ITY-ADQ-ASPO2 Establish formal arrangements — formal | by:20/06/2012
arrangements signed with — all IFR airports (except LKVO),
CAA as a ASM data originator, negotiations with MoT and MoD
(waiting for MoT statement), LKPD (CIV-MIL, ongoing)

* ITY-ADQ-ASPO3 Establish consistency mechanisms and | by:30/06/2013
implement timeliness reqs — Art. 7(1), 7(3), 7 (4) and 7 (5) of
ADQ reg. fulfilled, Art. 7 (2) partially fulfiled (non-ADQ
compliant data are listed in AIP GEN 1.7, but they are not
marked as such in database, waiting form AIM System

31/12/2018

ITY-ADQ lines of action — ANSP (2/2)

ANSP

+ ITY-ADQ-ASP04 Implement personnel and performance @
requirements — AIS personnel adequately trained, BRI
competent and authorised according to the provisions
of ADQ Reg — verified by NSA regulatory audits (2013,
2015, 2017)

e ITY-ADQ-ASPO5 Implement QMS and fulfil safety and@
security objectives — QMS in place, documented and EERLIEIEI
maintained, it has been provided to NSA

« ITY-ADQ-ASP06 Implement the common dataset and | by:30/06/2014 |
digital exchange format — activity started in 2018 |

« ITY-ADQ-ASPO7 Implement all data requirements —[ by:30/06/2017
activity is ingoing E

11



14-09-2018

ITY-ADQ lines of action - APO

APO (1 KPR)

« Part of interdepartmental ADQ WG, APO is in process of | 31/12/2018
software procurement to meet the ADQ requirements

o ITY-ADQ-APOO1  Implement DQ and  process @
requirements — activity started in 2018

« ITY-ADQ-APOO03 Implement a QMS and fulfil safety and @
security objectives — activity started

 ITY-ADQ-APO04 — Implement the common dataset and  by:30/06/2014
digital exchange format requirements — activity has
already started

e ITY-ADQ-APO0O5 — Implement all data quality reqs — %
activity started, AIXM 5.1,

ITY-ADQ lines of action — MAA, CDPD, Czech

= The tender for the Mil ADQ compliant System has been
signed by MIL authorities.

e Currently waiting for the system supplier (problem with
location of the system)

= The system should meet the most of ADQ requirements,
discussions ongoing with AIS

= Formal arrangements — the FA with civil AIS has been
distributed over MIL authorities, waiting for signature

12
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5 Dataset 16a Draft | CATMA V10.0 Draft| MP L3 Plan 2017 = & - = i O- &- Q
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Planned 0 (0)
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ADQ — hopes, wishes and challenges

« AIM system introduction at ANSP

e 2017/373 — fluent transition without any ,,unexpected constraints*
= interoperability

= proper guidance material and sharing best practises amongst WGs

e outcome from this workshop may help

14-09-2018
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14-09-2018

THANK YOU FOR YOUR
ATTENTION

ANY QUESTIONS???
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Main Differences ADQ vs Future EASA Part-
AIS & consequential Amendments to 139/2014

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

Manfred UNTERREINER
EUROCONTROL
DECMA/ACS / STAN

I e
EASA Rulemaking

O

EUROCONTROL

Implementjng Measures

BR / Essential Requirements (ER) ‘

[

Binding

Non-Binding

INEA ADQ Implementation Event 2




O

EASA'’s overall approach in reference to AIS/AIM

EC Reg.
ale

Objectives 2 | SES EASA rules

on aeronautical

C A\ O EC Reg. information and
| 73/2010 data
Annex 4

Annex 15
AMDT 37 & 38

INEA ADQ Implementation Event 3

Objectives of RMT on AIS/AIM e

EUROCONTROL

= Transpose various baseline material from different sources into consistent set in EU legislation
™

Reg. 2017/373 ADR-IR 139/2014

ADQ-IR 73/2010]

[

[CAO Annex 15]

PANS-AIM ]

ICAO AIS Manual| ~ Amendments to

ECTL Specs & GM]

\

[
[
[ ICAO Annex 4 |
[
[

EUROCAE ED 76A '
+ new extensive set of AMC/GM

INEA ADQ Implementation Event

-/




Aeronautical Data Chain & Current Rules

O

EUROCONTROL

Aeronautical Data Chain

Upstream data operation v Downstream data operation

Data Commercial End

ADQ-IR 73/2010 | S users

Reg. 2017/373
ICAO Annex 15 & 4

Annex VII
New PANS-AIM
AIS Manual (Part-DAT)
EASA RMT.0477
“AlIS/AIM Providers”
Future 2017/373 Part-AlS
EASA Opinion 02/2018
l
Aeronautical Data Exchange Points
INEAADQ Implementation Event 5
e
General differences of the future EASA Part-AlS versus ADQ -

EUROCONTROL

= AIS/AIM Provider rule will be at higher level
= Performance based approach
= Details addressed in AMC/GM

= Presentation & construction of the rule package
= Multiple Annexes that apply per party
= AMC/GM published as separate EASA Decision

h

INEAADQ Implementation Event 6




Key differences of the future EASA AIS rule versus ADQ [ >4

EUROCONTROL

Q

Draft regulation

Larger scope
Member States’ responsibility 9 P

S = Data catalogue
Not re-inventing the wheel

Exchange model
Performance based approach globally interoperable

Cycling codes or
Other means introduced cryptographic tech.
Management system

Common Requirements Reg. cavered in Annexill

H Oversight of 552/2004
Reg. 552/2004 to be applied b Ry

Flexibility approach For SP only & content at|
AMC level

Pragmatic approach

Not at origination level

INEA ADQ Implementation Event 7

Other Data Originators
Member State duty within Cover Regulation

O

DQRs introduced by reference in Article 3(5)

New paragraphs 5, 6,7 and 8 are added:

“(5) When aeronautical data and aeronautical information is originated by parties other

than service providers regulated by this Regulation or other than aerodrome
operators regulated by Regulation (EU) No 139/2014. Member States shall ensure
that:

Draft — subject
to review at
SSC level

(1)  those aeronautical data and aeronautical information meet the requirements
laid down 1in:

(A) ATM/ANS.OR.A.085, except those in points (e). (g) and (h); and
(B) ATM/ANS.OR.A.090: and

(11) personnel of those parties meet the requirements of
ATM/ANS.OR.B.005(a)(6).

INEA ADQ Implementation Event 8




ATM/ANS Rule Structure incl. Future Provisions for AIS/AIM Providers

[MS obligations wrt. DOs

DQRs for SPs / DOs:
Accuracy
Integrity*
Resolution
Traceability
Timeliness
Completeness
Format

* Depending on integrity classification (routine,
essential, critical)

| Ais/AIM definitons 1\
Definitions

Reg. 2017/373
ATM/ANS

Annex Il
Part-AR

Annex Il
Part-OR

Annex VI
Part-AlS

O

EUROCONTROL

Modified template certificate
(more detailed for AIS)

DQRs
Provision of products & services

INEA ADQ Implementation Event 9
ATM/ANS
Part I / | ! N ' ' EUROCONTROL
@ Annex| Annexil Annex
R u I e Str u Ctu re Regulation (Definitions)  {Part-ATM/ANS.AR) (Part-ATM/ANS.OR)
Recital Article 3(5) s ATM/ANS.ORA SubpartA SubpartB Appendices
ecitals. certfiate ubpart ubpar
T A15 and Reg I I 1
{ " Otheroata ) 73/2010
N Oripnten : ATM/ANS.OR.AD80 ATM/ANS.ORASS ATM/ANS.OR.A090 sectlant fil
------- Gen AlPcontent
v provisionof Aeronauticaldata Commonreference e s
AP seronauticaldata quality mansgement system -
A |
NOTAM
Apastaset seions cections Appendix2
Obstacle NOTAM
5 Data quality Data quality
datasets management management Format
aerodrome Horizontal
mapping (WGS-84)
datasets Verticl |
1FP data sets (mst) sections
T saction -
seronautical Aeronautica G
(ure) information information (Emal
products products
- I . .
Appendix3a
sections sectiond P
/ Distribution Distributionand Format
and pre-fight
information information I
services fanioes
Appendins
ASHTAM
Format
Aerodromes —I—
AD R Sections sections
Aeronautical Aeronautical
‘information information
updates updates
—T—
Sectioné
Personnel
requirements
N—
INEA ADQ Implementation Event 10




Data quality requirements

DATA ORIGINATORS

Data quality specifications
Formal arrangements (spec)

Data exchange
Verification/Validation

Metadata

Data error detection

Error reporting/corrective actions

Annex Il

Service providers
Part-ATM/ANS.OR

Data quality specifications

Formal arrangements

Data exchange

Tools & Software
Verification/Validation

Metadata

Data error detection

Error reporting/corrective actions

App 1: Data catalogue

INEAADQ Implementation Event

O

EUROCONTROL

Annex VI

Part AIS
AIS providers

Data quality specifications
Formal arrangements

Data exchange

Tools & Software
Verification/Validation

Metadata

Data error detection

Error reporting/corrective actions
Data limitations

App 1 App 3
AIP content SNOWTAM format
(AIS.TR.305(c)) (AIS.TR.330(d))

App 2 App 4
NOTAM format ASHTAM format
(AIS.TR.330(a)) (AIS.TR.330(e))

11

* Will repeal ADQ-IR 73/2010

e Article 3 (5)
* Annexl|, Il

* replace ADR.OR.D.007

Part-AlS and its wider Regulatory Consequences

* Proposes changes to Reg. 2017/373

* Annex Il ATM/ANS.OR.A.080/085/090 and OR.B.005(a)(6)
* Annex VI Part-AlS new set of rules for AISPs

* Proposes consequential amendments to ADR Reg. 139/2014 incl. relevant AMC/GM to:

e

EUROCONTROL

@

with revised provisions for Management of aeronautical data/information
* amend ADR.OR.D.015 with rel. data competence aspects

* add a series of Data quality requirements in ADR.OPS.A.010 - .055
by basically replicating data origination requirements if ADR originate data (align with 373/Anx Il

INEA ADQ Implementation Event 12
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Next estimated Steps at EC/SSC Level... if all goes well... -

EUROCONTROL

= EASA Opinion published 8/3/2018: Explanatory Note, Draft regulation (amending Reg.
2017/373), draft AMC/GM plus CRD

= Current:
= ECto perform inter-service & legal consultations => Q2/3 2018
= ECto discuss at level of SSC content of proposals => est. Q3/4 2018
= SSCto adopt the rule (transition arrangements) => est. Nov 2018
= Translation and Publication of Rules in OJEU => est. Q2/2019
= EASA Decision to publish AMC/GM => est.Q2/2019
= Envisaged Applicability date: 2/1/2020, except SNOWTAM (5/11/2020).

EASA rulemaking process milestones

Start Consultation Proposal to Adoption by Decision
Terms of Notice of Proposed Ce ission Ci issi Cortific ation Soeeification,
Rederente Amendment Opinion Rules o

Lo _Q.9.9

Today

INEA ADQ Implementation Event 13

&

“The big Picture of European Aviation Regulations” -

EUROCONTROL

EU Legislation for ATM/ANS & Aerodromes|
Part 1: SES Leg\slat\on & ‘EASA rules’ for Aerodromes Establishment of SESAR Joint Underiaking

wazsponing document

r T

e | = | B ||

|| Reguiation No 628/201 EASA -'., Eegulation No_462/2008 Begulation No 877720 Begulation No_1078/2012 DAy wiploh adsed
Standardisation Inspections Frocedure ERchiaman o chame Software Safely + 8702014 +£57/2013 + 20162345 V|

Decision 2009/320/EC
Endorsing the European
ATM Master Plan

|H| Requlation No. 218/2007+1381/2008 + 721/2014

512004 + 1

— 5 Decoon 001 TR Assurance System ATM Network Functions ARG V:g;gc"a""e‘
[ | Fines & Penodic nak,-Favymrs UC/GIM for the | bon & Regulaiion Mo, 176/2011
= ——— of Safety KPIs — Issue 2 Functional Airspace SOE D e
i=guiaton 412 — 11 H 302000
= ED Dedision 2015/028R Biocks (FAEs) Nominaban of the Hild 2
Org. & compositon of EASA Board of Appeat | |} SR DecaenICIOUORE | = Coordination & Transfer =
= — [EC_Guidance Materal for Decieon 20157094 Regulation No. 6332007 + —
Fww&mamsle,mﬁ,gm Dessenaniorer | Ihe Establishment & Sappormentor || e ity Specification
of the H Modificaton of FAR Fiight Message Tran: Roecones 20
Eegulation No. 45277014 + 201811158 Edition 2.0 Epcsent e ol N Protocol (FMTF)
7w Third E Decision 2014/132/EU ||l | oatednanamon v
e | = EESTikind | | errprEETEY 2018/1008 ATFM w0 20775 o5 Reguition Mo 120772011 = 10RA014 + 20177386 |
i 2 Decision 201AATE || = Surveilonce Performance & ineropelpbitty (3F1)
bpproving the Network Ferformance ||| ©omen Projects & ———
Flan for RE2 Fiexible Use of Airspace ity Specification
Decsion 20162256 ||| [ Reguiation No 71872084 (FUA)
S ting sypile e FRE S| Filot Gommon Froject Communicaton
Decision 2016500 = 2008/C 19605
H Consistency of certain targets in || | Begulation Jghgg‘;?ﬂ‘i FUA
revised FP5 Common Charging
Specification

44172014 + 2015310
Datalink Services

Decision C/2010/8018
btabiisnment of a consultative expert
foup on the social dimension of SES

equirements. mymas AT
j#her ATM NFs and their oversight

1 Non-compliance of unit rates for charging zones for 2015

“Deciion 2016/47.
Mon-compliance of unit rates for the charging
Zone of Switzerland for 2015 & 2016

= Decision 2016/422
¢ —————1
m'g" Compliance of unit rates for || | Ner-compliance of unit rates for charging zones for 2013]
Requlston No_S222012 - 2010/1 165 = N
5|41 Comman Ruiss of the A Decision 2017/25: [Eurncontral Guideiines on Conformity =]
5 SR AT (Mo oo ot mtes for]| (e Ecition 3.0, dated 201022012
Eegulation No 2015340 | [ED Decision 2013014 -compliance of umit rat on
H ~ ATCO Licences ANE G 0 rues ot ) charging zones for 2016 . =
Cerfificates ware A-SMGCS Communily Specification
+ED Deo} 5 3 1
=T 15322011 = 2015 o 2017253 2= 5.1 TSI 03 £l
g Syy 017125
AMC/GH 1o Parts ATHO, ATCO.MED & Cover .
i torgets for vanous
Jimat 110 arc/GH eanaTCO. States
e et | Amat 1 10 AMC/GM Bart ATCO.OR Amdt 1 ip AMCIGM Part ATCO Al voe
. Aeodomes Ragts on ATCO Lpensing Regarding Remate Tower Operations
|GM on the implemantation of
remote fower concept for singls
of opration .

INEAADQ Imp\ementauon Event 14




EASA Easy Access Rules for ATM/ANS

https://www.easa.europa.eu/document-library/general-publications/easy-access-rules-air-traffic-managementair-navigation

&

Q

EUROCONTROL

Implementing rule

B

Guidance material

ATM/ANS.OR.B.030 Record-keeping

s
(a) A senace prowider shall establish a system of record-keeping that allows adequate storag:
the records and refiable traceability of all ts activities, covering npnmlawmunm
indicated in point A1 ﬂANS.DI.HWS
& y

procads

e} mecords shail be stored in 3 manner that ensures protection agsinst dsmage, aiterstion and
theft.

GENERAL
(= B.03%0is}
mm:m “These records should be organised in 3 way that ensures
® keptin pape of both, Records
ugh nirwc The
(Created or last amended.
@  Paper

(@ mmmmmam“m:nmmnmmmm

of veschoined s rasnal g s

that containing the working data and in an environment that ensures they remain in good
eondon.

[GM1 ATM/ANS.OR.B.030 Record-keeping |

e B
GENERAL
The record-seeping perovision is intended to acdiress the management system records rather than

INEA ADQ Implementation Event 15
Challenge for this WS: Evolution of Regulatory package
—
73/2010 — 2017/373 [~ 1035/2011 - — 139/2014
Current
Rules
Commission Reg‘ulavli;)n' (i;u) 73/2010 laying down
requirements on the quality of aesronautical data and
aeronautical information for the single European sky
(ADQ)
Ebr\/e\p\/i% expansion —
—
Commission Implementing Regulation (EU) Commission Regulation (EU) 139/2014
2017/373 laying down common laying down requirements and administrative
requirements for providers of air traffic procedures related to aerodromes (ADR)
management/air navigation services and P ro posed
other air traffic management network
functions and their oversight (ATM/ANS) 7 — R u I es
‘s Op. 02/2018
Draft Provisions, AMC, GM P
—

INEA ADQ Implementation Event
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Data Origination

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

Rudolf Schneeberger
ITV Consult AG

Contents

O

Introduction

Data Scope

Request for Data Origination
Data Origination Requirements
DO Specification

Validation and Verification

Other Data Originators

clm INEAADQ Implementation Event 2




Contents

O

Introduction

INEAADQ Implementation Event 3

CONSULT

Relevant Regulations and their Evolution ~
—
— 73/2010 — 2017/373 [~ 1035/2011 — 139/2014
Current
Rules
Commission Regulation (EU)
73/2010 laying down
requirements on the quality of -
aeronautical data and
aeronautical information for the e ; ;
N Commission Implementing Regulation Commission Regulation (EU
siigls Euigzin <5 (APi0), (EU) 2017/373 laying down common 139/2014 Iayinggdown (5
requirements for providers of air traffic requirements and administrative
management/air navigation services and prgcedures related to PrOpOSGd
other air traffic management network aerodromes (ADR) - RUIeS
functions and their oversight (ATM/ANS)
Op. 02/2018
Draft Provisions, AMC/GM
—
Eensul enter your presentation title 4




Contents

O

EUROCONTROL

Data Scope

consult INEAADQ Implementation Event

[ =4
Data Scope o
Regulation DO Spec National Data
AMC / GM

1 139/2014

Products

consult INEAADQ Implementation Event
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Data catalogue and formal arrangements are the tools -

EUROCONTROL

Data

Regulation Data catalogue

Formal arrangements

- 73/2010 -

139/2014

Products

calp TEX

v PART 1 — GENERAL (GEN)
s iy

!onsw INEAADQ Implementation Event 7

O

A practical example

EUROCONTROL

clonsw INEAADQ Implementation Event 8




&

Involved Parties, Activities and Interactions

Q

data origination

means the creation of a new data
item with its associated value, the
modification of the value of an
existing data item or the deletion of
an existing data item;

Metadata

‘ Metadata
4

\ Formal /

Receive
Verify N . Receive
rrangemen o
— Validate 9 Verify
Transfer Validate

Arrangement
Process

Regulation 73/2010
. This Regulation shall apply to the following parties:

L] a) air navigation service providers;

L] b) ... aerodromes ... with IFR or SVFR operations;

] c) public or private entities providing ... :

L] (i) services for the origination and provision of survey data;
L] (ii) procedure design services;

. (iii) electronic terrain data;

L] (iv) electronic obstacle data.

Originate
Verify
Validate
Transfer

\ Request for
Data Origination

INEAADQ Implementation Event 9

CONSULT

Contents

Request for Data Origination

INEAADQ Implementation Event 10
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O

Art. 6(6) Request for data origination

EUROCONTROL

Metadata

Metadata
1 ~pata_ _
— “Data T i
— [ paa | 7~ Receive
TN - [ | ey it Y recoe
& Validate Verify
\ Surveyor ) Transfer \;alldale
rocess
Originate
Verify
Validate ~ e (e

Transfer —{— Data Origination

Regulation 73/2010

= When acting as the entity responsible for the official request for a data origination
activity, the parties referred to in Article 2(2) shall ensure that:

= (@) the data are created, modified or deleted in compliance with their instructions;

Minimal content of instructions (in addition to formal arrangements as of
Annex IV Part C):

(i)  an unambiguous description of the data that are to be created, modified or deleted;
(i) confirmation of the entity to which the data are to be provided;

(i) the date and time by which the data are to be provided;
(iv) the data origination report format to be used by the data originator
Eonety INEAADQ Implementation Event 1

O

Art. 6(6) Request for data origination

EUROCONTROL

Metadata
Metadata

S Data T i
\ o / Veriy o | Receive

Formal Validate Verify
Surveyor ) Transfer

Validate
Process

Originate
Verify
Validate
Transfer

_ Request for
—{— DataOrigination

Regulation 2017/373

Annex Il (ATM/ANS.OR.A.085):
When originating, processing or transmitting data to the AIS provider, the service provider shall:

(h) with regard to data origination activity, establish specific formal arrangements that contain instructions
for data creation, modification or deletion, which include as a minimum:

(1) an unambiguous description of the aeronautical data that is to be created, modified or deleted;

(2) the entity to which the aeronautical data is to be provided;

(3) the date and time by which the aeronautical data is to be provided;

(4) the format of the data origination report to be used;

(5) the format of the aeronautical data to be transmitted; and

(6) the requirement to identify any limitation on the use of the data. 7

Consult INEAADQ Implementation Event




Art. 6(6) Request for data origination
Metadata
Metadata
[ om
[il?a,l:a ] Rx:;;e \ - 1/
e Regulation 139/2014
e ret or AMC2 ADR.OPS.010:
Tarer " paaorigination Content of formal arrangements
Such formal arrangements should include the following minimum content:
(1) the aeronautical data to be provided;
(2) the quality requirements for each data item supplied according to the aeronautical data catalogue;
(3) the method for demonstrating that the data provided conforms with the specified requirements;
(4) the nature of action to be taken in the event of discovery of a data error ...;
(5) minimum criteria for notification of data changes: (timeliness, prior notice, means of notification)
(6) the party responsible for documenting data changes;
(7) data exchange details such as format or format change processes;
(8) any limitations on the use of data;
(9) requirements for the production of data origination quality reports;
(10) metadata to be provided; and
(11) contingency requirements concerning the continuity of data provision.
Gensu INEAADQ Implementation Event 13
Art. 6(6) Request for data origination

Metadata
Metadata

“Data T i
[(oua | T Receive
" | Verty | roma L Receive

Verify
Verify

Validate
Transfer Validate
Process

Originate
Verify
Validate
Transfer

Request for
—{— DataOrigination

Regulation 139/2014

AMC3 ADR.OPS.010:
CONTRACTED ACTIVITIES

In case of contracted activities to external organisations for the origination of aeronautical
data and aeronautical information, data origination requirements for such organisations are
to be found in ATM/ANS.OR.085 of Annex Il of Commission Implementing Regulation (EU)

2017/373.

INEAADQ Implementation Event 14
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Practical Example

EUROCONTROL

= An airport has extended a runway
and needs to provide the data of the
changes to the AIS provider.

= A surveyor is contracted to survey the
changes.

= What is the content of a request for
data origination?

!onsw INEAADQ Implementation Event 15

&

EUROCONTROL

Q

Content of formal arrangements and
request for data origination

~ I
Formal Request for
Arrangement Data Origination

= scope = unambiguous description of the data
= the accuracy, resolution and integrity to be originated
requirements = entity to which the data are to be
= methods for demonstrating that the provided
data provided conforms with the = date and time by which the data are
specified requirements to be provided
= requirements for the production of = data origination report
quality reports

= metadata requirements

clonsw INEAADQ Implementation Event 16




O

Description of the Data to be originated

EUROCONTROL

INTERNATIONAL IS0

STANDARD 19131

= Data Product Specifications (ISO 19131) o
= Overview

= Specification scopes Gesgraphic informatien — Data product

specifications

= Data product identification
= Data content and structure
= Reference systems

= Data quality

= Data product delivery

= Metadata

0 THIRE)

!onsw INEAADQ Implementation Event 17

O

Description of the features to be collected

EUROCONTROL

PATTERN A
n
L
| Y

; /
N
n

clonsw INEAADQ Implementation Event 18




Survey Requirements for Facilities .
Taxlway Markings
.
|
Illx. I__T_\’_\_'Y.W"mm, curved

MNote of sl its DO-SVY-080 #

!M INEAADQ Implementation Event 19

&

EUROCONTROL

Q

Radio Navigation Aids

The survey reference point shall be located as close as possible to the antenna of the
radio navigation facilities.

CIM INEAADQ Implementation Event 20
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Source of data quality requirements -
= Regulation 73/2010 = Draft Regulation 2017/373
= EUROCONTROL Specification for = Data catalogue in Appendix 1 to Annex I
Data Quality Requirements (PART-ATM/ANS.OR)
Subject |r-m |§VMM "m [Descripion oo |Mote. [accuracy |integrity |Orig Type | Pub. Rea.  [Ghart Res.
!w INEAADQ Implementation Event 21

O

Data delivery

EUROCONTROL

= Requirements regarding the delivery of data:
= Data provided to the surveyor;
= Data originated by the surveyor.

= Typical requirements
= Language
= Character coding
= Data protection
= Data exchange

!w INEAADQ Implementation Event 22




CONSULT

Contents

O

EUROCONTROL

Data Origination Requirements

DO Specification

INEAADQ Implementation Event
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Art 6(4) and Annex IV Part D: Data origination requirements

Originate
Verify
Validate
Transfer

CONSULT

&

EUROCONTROL

Q

Metadata
Metadata

[ Data T Recei
el | I eceive
— / Formal / Receive

/ verify s
o) Validate Verify
Avangemer Transfer Validate

Process

Request for

T Regulation 73/2010

data origination requirements laid down in Annex IV, Part D
=  Annex |V Part D:

= Horizontal reference : WGS-84

= Vertical reference: EGM 96

= Maintain data throughout lifetime of data item

= Initial survey and yearly monitoring of critical and essential data

=  Specific electronic survey data capture and storage requirements

= Sufficient additional measurement for critical data

= Validate and verify aeronautical data prior to use in deriving or calculating other data

= When acting as data originators, the parties referred to in Article 2(2), shall comply with the

= Origination according to appropriate standards and ICAO Doc 9674 (WGS-84 Manual)

4
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Art 6(4) and Annex IV Part D: Data origination requirements

Metadata
Metadata

Receive
Verify o | Receive

Surveyor

Originate

O

EUROCONTROL

o) / Validate Verify
Artangament Transfer
Verify

Validate
Regulation 139/2014

Process

—— Data Origination

= Annex IV (Part-ADR.OPS):
= Formal Arrangements
= Horizontal reference: WGS-84
= Vertical reference: Mean Sea Level (AMC: EGM 96)
=  Data error detection
= Authentication
=  Origination according to specification in the Data Catalogue
= Validation / verification
= Error handling
= Metadata
= Transmission by electronic means
= Tools and Software without adversely impacting the quality

Validate
Transfer

consult INEAADQ Implementation Event
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DO Specification Purpose and Scope

Support of IR Article 6(4), 6(6) and Appendix IV Part D

= Volume 1:
= Compliance material to relevant articles
= Volume 2:

= Guidance material and comprehensive requirements
(including Vol. 1)

= Not a guidance how to survey but explanations how to apply
survey knowledge in the aviation domain

= Bridge between aviation community and surveyors

= Builds on, updates and enhances ICAO Doc 9674 — The
WGS-84 Manual

tmon 19
4mn dste SRITEN
Sarencs re FUSOCONTROLAPEC 134

EUROCONTROL

Consult INEAADQ Implementation Event

26
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DO Specification Functional Areas g8 e

— |V

— |V

— v
= RDQ: Requirements for Data Quality; —
= REF: Reference System Specification;
= UOM: Units of Measurement;
= DPS: Data Product Specification;
= CAT: Categories of Data;
= PRO: Data Processing
= EXC: Data Exchange;
= VAL: Validation and Verification;
= SVY: Survey; . ' a0
= FPD: Instrument Flight Procedure Design;
= ASD: Airspace Design.

INEAADQ Implementation Event 27
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Q

Same coordinates — different location!

Northing: 50.935834

Easting: -1.397226
36 [ i 7 Why do the locations in real world differ?
Ny 2 i A. Inaccurate definition of models
R (.- . || B Differentellipsoid
By ; .r/’\ — =i “\‘ “ W ';- \ . .
| OSGB36 / w e C. Different horizontal reference
A SN S / T k frame
SR / ~_ A =
A'/' .\\lk/ - \"‘H‘l e . .
y ol . oa 3 D. Different vertical reference
V £ = frame
£ ) : ;ﬁmqm Source http://www.ordnancesurvey.co.uk
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Same coordinates — different location!

50.935834
-1.397226

Northing:
Easting:

— T
5 — "] ) \
N g |
e /n......-_......., _ "W
V Wi~ i e e
/4 ) W
<o 2k
= = «
— W ™ 4

&

EUROCONTROL

Q

Go to www_menticom and use the code &4 65 96

Why do the locations in real
world differ?

0 0 0 0
Ingcourate Different Different Different verticl
definition of ellipscid harizontal reference frome
models reference frome

Show cofmect answer
@ Fiesuits ore hidden | Showresults @ slioe iz ot active | Actvate a 0

Source http://www.ordnancesurvey.co.uk
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Geodetic Reference System

Horizontal Reference System

WGS-84

BIH-defined CTP (1984.0)

Zuosa

BIH-defined
zaere
meridian
(1984.0)

.- Earth's
-
centre

mass

Source: ICAO Doc 9674

&

EUROCONTROL

Q

Vertical Reference System
Mean Sea Level (EGM-96)

Source http://en.wikipedia.org

INEAADQ Implementation Event 30
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Horizontal Reference System

WGS-84
= Maintained by National Spatial-Intelligence Agency (NGA) for the GPS Satellite System
= Details in DO Specification or ICAO WGS-84 Manual (Doc 9674)
ITRF
= International Terrestrial Reference Frame established by a globally distributed network of survey stations
= Can be considered identical to WGS-84

= ETRF

= European Terrestrial Reference Frame established by
a number of European survey station

- Required by INSPIRE Ay ‘ P v

= Moves with the Eurasian tectonic plate (2-3 cm / year)

= Was identical to ITRF in 1989 :

= Today: 50-60 cm difference to ITRF . AN
Antarctic Plate

= Do not use for publishing aeronautical data and information .

INEAADQ Implementation Event 31
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ITRF VS. ETRF EUROCONTROL

Q

= Earth fixed
Coordinates:
ITRF/ WGS-84

= Coordinates
fixed to
European
tectonic plate:

. is moving
relative to ITRF /
WGS-84

Consult INEAADT Tmplementation Event 32
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Survey and WGS-84

1. Survey in local coordinate
reference system

O

EUROCONTROL

Direct survey in WGS-84/ITRF is not always feasible

2. Transformation
to WGS-84/ITRF

<~
Ammi
!-l
g
Store local coordinates and
transformation details in
\:]etadata
)
INEAADQ Implementation Event 33

Metadata

Metadata

- o

/' \
\ Surveyor )

Originate

Validate —

—— Data Origination
Transfer g

CONSULT

Veri \
fy Request for

O

EUROCONTROL

Metadata

() Sy
\' ]

Receive

Receive
Verify
Validate
Process

Verify
Validate
Transfer

= Metadata - the means for providing traceability
and data validation!

= Topics covered by the DO Specifications:
= Reference Systems, units;
= Data processing;
= Lineage information;
= Data quality evaluation;
= Survey report.

INEAADQ Implementation Event 34
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Q

Metadata: Data processing, lineage and data quality evaluation

= Recording of actions carried out in order to originate, modify or withdraw the data
= The statistical accuracy of the measurement or calculation technique used
= Data processing parameters which impact the results

= Appropriate information regarding data from a third party supplier if used in the
data origination process (e.g. permanent GNSS network, geoid model)
= Lineage information in accordance with ISO 19115 for each processing step:
= Name and role of the person that has interacted with the data
= Method and sensor (equipment) used for data origination
= Data validation tasks and quantitative quality results

N

INEAADQ Implementation Event 35
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Data Origination Report

EUROCONTROL

DO Specification

[DO-SVY-1490] All survey work undertaken to determine the
coordinates of aeronautical data/information shall be reported
as metadata in compliance with ISO 19115:2003

[DO-SVY-1550] Lineage information shall be reported in the
metadata, in accordance with ISO 19115:2003 7

= Practical implementation: Survey report produced by the surveyor describing:
= Purpose of the survey
= Organisation responsible for the survey
= All metadata recorded with a level of detail allowing
= Traceability of aeronautical data/information
= Data validation (= assessment of its suitability for use)

INEAADQ Implementation Event 36
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NOTAM origination

EUROCONTROL

ADQ Regulaters Werking Group

= Data origination requirements also apply to NOTAM
data

= Timely delivery of information necessary to ensure oo Undersnding 012015
Safety of f||g ht takes priority T RiD e T o o Commssion Regaton (E0)

Common Understanding 01/2013

(4) Tools and software, and associated processes and procedures, involved in the origination,
production, storage, handling, processing, transfer and distribution of NOTAM and/or digital
NOTAM shall comply with any relevant provision of the ADQ Regulation.

(8) The obligation to comply with the relevant provisions of the Regulation shall not inhibit the
urgent distribution of aeronautical information necessary to ensure the safety of flight.

(9) In the circumstance ...

INEAADQ Implementation Event 37
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NOTAM origination

EUROCONTROL

= Data origination requirements also apply to NOTAM
data

= Timely delivery of information necessary to ensure
safety of flight takes priority

Regulation 2017/373
GM1 AIS.OR.330(b) NOTAM EXCEPTIONAL SITUATIONS

(b) Ifitis determined that it is not possible to comply with all the relevant provisions of the
Regulation, the NOTAM Office ensures, at the minimum, that:
(1) the party originating the aeronautical data is authorised and/or an eligible/reasonable
source;

(2) the content is plausible; 7

(3) the data quality requirements are validated post publication, as soon as practicable

INEAADQ Implementation Event 38
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Validation and Verification
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Validation and verification in the data chain

EUROCONTROL
o Metadata
Metadat o
etadata R / . \
N Airport ""'1'7[351?7 — ANSP
[ i \ - (AIS) /
— — I = .

/ \ = / I Verify I S —

Validate
| Surveyor

- Receve

Verify

Arrangement

\ R Validate
— = IS =
I Verify ]\\\ Regulation 73/2010

Request for
Validate ——  Data Origination

Evidence requirements:
Arguments and evidence shall be generated to show that:

(e) data validation and verification processes are adequate for the
assigned integrity level of the data item;

Formal Arrangements:
Formal arrangements shall include the following minimum content:

(i) requirements for the production of quality reports by data providers
to facilitate verification of data quality by the data users;

INEAADQ Implementation Event 40
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Validation and verification in the data chain

Metadata

Metadata / e > o
) Airport —] ',7[,"3,‘7;—7 6;@;
fom | e e | e J/

Verify Artgement Vertfo

/ \ o) / I Validate I Verify
Amgmy Validate
&

| Surveyor

-

Validate —— Data Origination

Regulation 2017/373
ATM/ANS.OR.A.085 Aeronautical data quality management

When originating, processing or transmitting data to the AIS provider,
the service provider shall: (...)

(i) ensure that data validation and verification techniques are
employed to ensure that the aeronautical data meets the associated
data quality requirements

4
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Validation and verification in the data chain
- Metadata
Metadata / . S
A Aiport “ oma ‘GNSN
__— T AIS
— ] 7 | Raca ‘l\ o | i) /

( Surveyor /L\ Amgmy
I oty ]\\\ Request for

Validate ——  Data Origination

Regulation 139/2014
ADR.OPS.A.035 Data validation and verification

When originating, processing or transmitting data to the AIS provider,
the aerodrome operator shall ensure that validation and verification
techniques are employed so that the aeronautical data meets the
associated DQRs. [...]

INEAADQ Implementation Event 42
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What are the main sources for incorrect coordinates from
surveying aeronautical items?

EUROCONTROL

A. Mistakes and misunderstandings Go to www ment com and use the code 44 6596
in the data chain (like formal
arrangements, knowledge in .
aviation domain, diligence...)

B. Typos when transferring
measurements from sensor to the
database

C. Wrong reference frames used in_
data origination and/or mistakes in
transformation A 5 c 5

D. Inaccuracies and weaknesses
from sensors [+ el , YR — a0

[=]
[=]
o
[=]

w INEAADQ Implementation Event 43
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Q

Verification and validation  (Art. 3 Definitions)

data verification data validation

means the evaluation of the output of an means the process of ensuring that data
aeronautical data process to ensure meets the requirements for the specified
correctness and consistency with respect to application or intended use;

the inputs and applicable data standards,

rules and conventions used in that pI’OCESS'V 7

@

Ensuring data meets

| the quality requirements

Process

=

Iw INEAADQ Implementation Event 44
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Practical Example

EUROCONTROL

= Runway extension, same case as before.

= You are aerodrome operator and have
received the data from the surveyor.

= You are surveyor and have to provide the
surveyed data to the aerodrome operator.

= You are AIS and have received the data
from the aerodrome.

= How do you verify and validate the data?

INEAADQ Implementation Event 45
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Verification of “black box” data processing applications

EUROCONTROL

«black boxed» and even surveyors do not know all
calculations performed.

= Major parts of data origination by means of surveying is ?

= The sensors and software are also used in highly complex
- engineering projects

= Sensor calibration

= Redundant and truly independent measurements

= Check with national mapping agency

= Verify by manual calculations

= Use more than one software package

INEAADQ Implementation Event 46
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Manual data entry s
Go to www.menti.com and use the code 44 65 96
How good are you in manually entering data? & Mentimeter
0 0 0 0 0
One error out One error out One error out One error out No error at all
of 10 entries of 100 entries 1000 entries of 10000
@ Results are hidden | Show results @ Slide is not octive | Activate 6 0
!w INEAADQ Implementation Event 47

O

Manual data entry

EUROCONTROL

= EUROCAE ED-76A / RTCA DO-200A:

“If a data supplier is not able to perform a human factors analysis, a range of
1x102 to 1x1073is reasonable depending on the task.”

= How many checks are required to reach 10-3, 10-%, 10-8?

!I!( INEAADQ Implementation Event 48
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Verification of data entered manually

= Routine data
= One person entry

= Essential data
= One person entry
= Independent check by second person

= Critical data
= One person entry

= Two independent checks by different
persons

» Avoid manual data entry if possible

INEAADQ Implementation Event
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49
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Verification of data entered manually (with supporting tool)

= Routine data
= One person entry

= Essential data

= Entered by two persons
= Check by a qualified tool

= Critical data
= Entered by three persons

O

EUROCONTROL

= Check by a qualified tool
» Avoid manual data entry if possible

INEAADQ Implementation Event
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Data Quality as defined in ADQ

EUROCONTROL

Accuracy Resolution Integrity

2 0@%

!w INEAADQ Implementation Event 51

&

EUROCONTROL

Q

Data Quality as defined in 2017/373

Accuracy Resolution Assurance (Integrity)
Traceability Timeliness Format Completeness

@ ey, > [

CONSULT
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Q

Validation of Accuracy

= Methods:

= Estimates based on sensors, survey configuration and experience;
= Redundant independent measurements;

= Measure:
= Standard deviation: 10, 90 %, 95 %;

= Conformance levels: | Confidence ‘Routine |Essential Critical
= Given by DQR HL / Data Catalogue; {90% 35 3 (no such data)
= Tolerance values proposed in ’ i ' Talave
DO Specs, Vol 2, DO-SVY-010. redundant

95% 3 2 measurements

Table 1: Tolerance Values (Multipliers) for Aeronautical Data

!w INEAADQ Implementation Event 53
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Q

Spatial accuracy and assurance in surveying

= Today’s sensors exceed the accuracy requirement of
aviation

= “One measurement is no measurement”

= Additional measurements:
= Not necessarily improve the result of the measured item, but

= Improve the reliability of the result &@%

= Must be performed as independent measurements and
feasible to eliminate systematic errors and gross (human) errors

= Do not protect against measuring the wrong item or the wrong
location

!I!( INEAADQ Implementation Event 54
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Data Quality Requirements: Resolution

EUROCONTROL

Accident of Turkish Airlines TC-JOC, on 24. March 2015 in Katmandu

FMS database for RNP AR Approach

threshold coordinates for runway 02 .... were given with
a lower resolution compared to the runway coordinates
published to 1/1000% of an arc second, whereas the
coordinates in the supplement were degrees, minutes
and seconds. ...

CAER] T3 Wele givell With a lower resolution compared to the
unwj cces published to 1/1000% of an arc second. whereas the coordinates
in thestpplement were degrees. minutes and seconds. Bearing/Distance calculations
showed that these published coordinates were not exactly lined up, but the published
RWO2 coordinates were slightly off to the left.

The airline and flight erew were unaware of these facts. Had the airline and flight
crews were aware of this fact, the airline would have taken remedial measures in
order to release the aircraft.

!onsw INEAADQ Implementation Event 55

O

Data Quality Requirements: Resolution

EUROCONTROL

* Harmonized List (Appendix E) of the DQR Specification or the aeronautical data
catalogue (Appendix 1 to Annex Il of 2017/373) specifies the publication
resolution.

« The resolution of the data features contained in the database should be
commensurate with the data accuracy requirements. (Source Annex 15)

* Resolution of data in the database or in a digital data exchange :
* is the same or finer as the publication resolution
+ is sufficient to maintain the accuracy

!onsw INEAADQ Implementation Event 56
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Data Quality Requirement: Integrity

EUROCONTROL

= Validation and verification procedures shall:

= for routine data: avoid corruption throughout the
processing of the data

= for essential data: assure corruption does not occur ...
and may include additional processes as needed to

address potential risks 7 ? 7

= for critical data: assure that corruption does not occur ®
... and include additional integrity assurance
processes to fully mitigate the effects of faults ....

source: ICAO Annex 15

INEAADQ Implementation Event
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Q

The Process is Assuring the Integrity

Critical data:
= Independent verification that origination / modification is done according to specification
= Sufficient additional measurements to identify survey errors
= Yearly monitoring of survey data

Essential data
= Yearly monitoring of survey data

Routine data
= Survey data monitored every five years

INEAADQ Implementation Event
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Data Timeliness

EUROCONTROL

Definition (Annex 15) g

= The degree of confidence that the data is applicable to the period of
its intended use.

Validation

= Ensure that limits on the effective period of the data element are
defined

Documentation
= Property of a feature (AIXM: TimeSlice)

= Metadata of a data set if all data elements have the same effective
period

consuLt INEAADQ Implementation Event 59

&

EUROCONTROL

Q

Data Completeness

Definition (Annex 15)

= The degree of confidence that all of the data needed to support the
intended use is provided.
Validation "

Visual inspection

= Comparison with other data sources — or in the field against data
request

= Full inspection or sample based inspection (terrain and obstacle data)

Measure:
= Number of excess or missing items.
= Missing items: Zero tolerance

!w INEAADQ Implementation Event 60
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Data Format

= Definition (Annex 15)

= A structure of data elements, records and files arranged to meet
standards, specifications or data quality requirements.

Verification

= Verify that format is according to the specification in the formal
arrangements

Validation

= The format specification in the formal arrangements must be adequate to
ensure that the data is interpreted in a manner that is consistent with its
intended use.

INEAADQ Implementation Event
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Is this format consistent with its intended use?

O

EUROCONTROL

(k)

ADR 139/2014 (current version)
GM1 ADR.OPS.A.005 Aerodrome data

The geographical coordinates of:

(1) each threshold;

(2)  appropriate taxiway centre line points; and
(3) each aircraft stand;

are measured and reported to the aeronautical information services in degrees, minutes,
seconds and hundredths of seconds.

INEAADQ Implementation Event
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Validation of Numerical Data

EUROCONTROL

b= swy [cwy

= Independent calculation

= Declared distances from runway
coordinates

>
%)
o
x>
\ 4

A A
_|
o
o
P
Y

= Obstacle elevation from DTM and
obstacle height

= GIS

= QOverlay aeronautical data on
orthophotos or topographic maps
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Validation of Data from “Non-ADQ” Originators

EUROCONTROL

Regulation 2010/73

Art 6(5)

Aeronautical information service providers shall ensure that
aeronautical data and aeronautical information provided by
data originators not referred to in Article 2(2) are made
available to the next intended user with sufficient quality to
meet the intended use.

Annex 15

3.3.1 Material to be issued as part of an aeronautical information product shall be thoroughly
checked before it is submitted to the AIS ....

3.3.2 An AIS shall establish verification and validation procedures which ensure that upon receipt
of aeronautical data and aeronautical information, quality requirements are met.

INEAADQ Implementation Event 64
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Validation of Data from “Non-ADQ” Originators

Annex 15
3.3.1 Material to be issued as part of an aeronautical information product shall be thoroughly
checked before it is submitted to the AIS ....

3.3.2 An AIS shall establish verification and validation procedures which ensure that upon receipt
of aeronautical data and aeronautical information, quality requirements are met.

INEAADQ Implementation Event 65
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S u m m a ry EUROCONTROL

= Formal arrangements need to be established

= Request for data origination requires a description of the data to be collected (use
the data catalogue)

= Data origination specification provides a means of compliance and best practice
guidance

= Metadata is an essential requirement to ensure traceability and data validation

= Verification and validation ensures data meets the data quality requirements and

is fit for use
(Chigon ) <>
M R\?::Vi;e Receive
Validate
Originate

Formal
Arrangement

Formal Verify
Arrangement Transfer Validate
Process

—_—

Verify ,_
Validate Request for

Transfer Data Origination
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Other Data Originators

!w INEAADQ Implementation Event 67
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SURVEY AS DATA ORIGINATION
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-
Go to www.menti.com and use the code 44 65 96 FuRocoNTROL
What is your competence level in P
surveying?
0 0 0 0
No Beginner Advanced Expert
knowledge
@ Slide is not active  Activate 6 0
!onsw INEAADQ Implementation Event 69

O

Calibration of Survey Equipment

EUROCONTROL

= The survey equipment shall be calibrated and able to perform to the accuracy
required for the task.

= |Instructions on sensor calibration shall be based on the requirements of the
survey method and of the sensor manufacturer.

= Equipment calibration shall be valid.
= The survey report shall include details on the calibration process and results.

Consult INEAADQ Implementation Event 70
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Digital handling of Data

Very detailed specifications which are
a matter of course for a surveyor:

= Coordinates of reference points shall be transferred digitally into the survey
equipment.

= Field measurements shall be digitally captured and stored.
= Raw data shall be digitally transferred and loaded into the processing software.

= The use of a data model for aviation features should be considered for the sensor
software.

= Surveyors shall digitally capture and store observations, parameters and
intermediate data

!M INEAADQ Implementation Event 71
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Q

Geodetic Control Network

Local geodetic
Survey control
stations

National geodetic
reference point
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Verification
Validation

I

Quality Assurance Terrestrial Survey

Data collection
(GPS rover)

Data post-processing

Set up Total Station
(free stationing using
local reference points)

L

CADIGIS to derive objects
from points.

of spatial accuracy!

Independet verification
S

Data collection

calculation

——

Transformation to
required reference
systems

\\_—_/
Pre-Processed Spatial data set
R Survey Data (local co-ordinates)
Calibration Completenass
Fiold skefch Logical consistency Resolution,
Pictures Accuracy assessment Thematic accuracy Integrity
Redundant Integrity Traceabilty
measurements Traceability

INEAADQ Implementation Event
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PROCEDURE DESIGN AS DATA ORIGINATION
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Go to www.menti.com and use the code 44 65 96 EUROCONTROL

What is your competence level in SRR,
procedure design?

0 0 0 0
No Beginner Advanced Expert
competence
Slide is not active | Activate
!M INEAADQ Implementation Event 75
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Requirements for Flight Procedure Design

EUROCONTROL

Verify and validate
source data

Design Procedure

Validate Procedure
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Validation and verification source data

EUROCONTROL

Verify and validate
source data

Regulation 2017/373
FPD.OR.100 Flight procedure design (FPD) services

(a) A flight procedure design services provider shall perform any or all
of the following activities:
(1) design and documentation of flight procedures;
(2) validation of flight procedures
In this context, the FPD provider shall use aeronautical data and
aeronautical information that meet the requirements of accuracy,
resolution, and integrity as specified in the aeronautical data
catalogue in accordance with Appendix 1 to Annex Il (Part-
ATM/ANS.OR) to this Regulation
(b) If aeronautical data is not provided by an authoritative source or
does not meet the applicable data quality requirements (DQRs), such
aeronautical data may be originated by the FPD provider. In this
context, such aeronautical data shall be validated by the FPD
provider originating it.

Quality Records

-
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Qualification of the Designers

®: 7k -8

h ; £
COACHING - TEACHING | / KNOWLEDS

Quality Records

r—
=

A \
SKILLS a’ f \

- LEARN \
/,<;ERT ENCE ) '

-

E DEVELOPMENT

Regulation 2017/373

= FPD.OR.115 Technical and operational competence and capability

. (a) In addition to ATM/ANS.OR.B.005(a)(6), the FPD provider shall ensure
that its flight procedure designers:

(1) have successfully completed a training course that provides
competency in flight procedure design;

(2) are suitably experienced to successfully apply the theoretical
knowledge; and

(3) complete successfully continuation training. 7

INEAADQ Implementation Event 78
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Validation and verification

= The instrument flight procedure shall be
validated to ensure
= the design is correct
= the procedure is flyable and
= the description is complete and coherent

= An instrument flight procedure design shall be
checked independently by a qualified instrument
procedure designer.

= The results of the validation and verification,
together with conclusions, shall be recorded in the
metadata.

= All PBN procedures should be validated and
checked for fly-ability.

Validate Procedure

consult INEAADQ Implementation Event
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Quality Records

-

79

Quality records

= Quality records of instrument flight
procedures must be kept ensuring
traceability through metadata.

!onsw INEAADQ Implementation Event
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Homework

= An airport plans a new rapid exit
taxiway.

= Draft a plan of the data related
activities (from design to start of

EUROCONTROL

- ____________________________ gy |
€

----- —TRAWAY - — - — - —-—— -~

. . . Radius of -
operation), including, surveyor, data turn-off B AIRAC 2018
exchange etc. grsnuary
. ) 3 . 1 February
= Consider ADQ, AIRAC, Timeliness g 1 March
(AIS requires to receive data 3 T E_ ______________ o 29 March
. . 26 April
weeks before publication date) — v
21 June
19 July
16 August
13 September
LL023 Taxiway intersection marking line 1100 sec  Annex15 0.5m C?rlz( 4 surveyed essential ;LOCtob;r
’ lovember
LL025 Exit guidance line 1/100sec  Annex 15 0.5m Cr;n\z( ® surveyed essential 6 December
Cconsult INEAADQ Implementation Event 81
-
Thank you EUROCONTROL

INEAADQ Implementation Event
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=  Specific parties in the Data-Chain
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EUROCONTROL

Data Exchange

INTRODUCTION

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 3

&

EUROCONTROL

Q

What do we need to exchange data...

fgéi Based on S,
= Data Specification = Data Exchange
= Description of the data used within a = Defines how data are
particular domain = communicated (Means)
= Conceptual/Logical Data Model, = encoded (Format)
= Data/Feature Catalogue,

= etc.

Location
Mo Wt 2 . o
Shared understanding of the content and meaning of the data for suppliers and user of the data (= fit for purpose)

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event 4




O

Examples ...

EUROCONTROL
Data Specification Data Exchange/Encoding Specification

RUNWAY [PG] Ly 1 -

41404 |
RUNWAY (PG) .

41102 . ” DERM

...... -

RUNWAY [PG) SR P U e S SV e e e e

41103 5% ’ / | ma
SMULATION CORTHUATION S s

—— Software smlmgesmwg INEA ADQ Implementation Event 5

O

To be covered by...

EUROCONTROL

§88 Regulation(s)

Different approaches o

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 6
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EUROCONTROL

Data Exchange

MAIN DIFFERENCES
IR 73/2010 (ADQ) & OPINION 02/2018

SOLITEC

Software Solutions GesmbH— INEA ADQ Implementation Event 7

. -

Regulated Parties
Opinion 02/2018
Article 3(5); Annex Ill, Annex VI; IR139/2014

= ANSPs, = AISP (Part-AIS)

= |IFR Airport operators, = Service Provider (Part-ATM/ANS)

. : = Aerodromes (via IR 139/2014, Part-ADR)

(i) services for ; = Article 3 (5) “Other" data originator

(i) procedure design services;
(iii) electronic terrain data;
(iv) electronic obstacle data.

IR 73/2010

Article 2
“Scope”

82

Next User

IR 139/2014

. . . (Part-ADR.OPS)

SOLITEC

Software Solutions GesmbH— INEA ADQ Implementation Event 8




O

Data Specification, Data Exchange & Metadata Requirements

EUROCONTROL

Opinion 02/2018 (EASA)

= ARTICLE 4 (“Data set”) ANNEX VI (PART — AIS)

= ANNEX | (Data set specification) = Organisation Requirements (OR)
= ARTICLE 5 (“Data Exchange”) = Technical Requirements (TR)
= ANNEX Il (Aeronautical data exchange format *  ANNEXIII (Part - ATM.ANS.OR)
requirements) = Appendix 1 (Aeronautical Data Catalogue)
= References = Regulation 139/2014, (PART-ADR.OR/OPS)
= ANNEX Ill (Referred Provisions) = Main Article 3(5), (,other* data originator)

EUROCONTROL Supporting Documents (AIX Specification & AIXM 5.1)

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 9

&

EUROCONTROL

Q

= Commission Regulation (EU) No 73/2010
= laying down requirements on the quality of aeronautical data for the single European sky
Example: “base the description of geometrical elements (point, curve, surface) on the

[ 1SO 19107:2003 — Geographic information — Spatial schema J
= Specification on Aeronautical Information Exchange (AIX)

= Provides means of compliance with Articles 4 and 5 of the ADQ IR
Example: [AIX-GM-01] The regulated party shall provide formal evidence

that the common data set ... reuses the GM_Point ¥ AIX Specification B
(documented in ISO 19107:2003) for the definition of the location of ‘\
. . / AlXM 5.1 Guidance Material for ALY,
aeronautical features that have point type geometry; MOC = AIXM 5.1 +_______ ___________ ‘R
= AIXM 5.1 Guidance Material for AIX / A .1 Wodel \

= provides evidences of compliance of AIXM 5.1 with the requirements
The AIXM classes Point or ElevatedPoint as appropriate are used for modelling the location of aeronautical
features that have point type geometry, ...the GM_Point is used for the definition of AIXM locations...

SOLITEC

—— Software Solutions GesmbH— 10
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Regulation 2017/373 & EASA AMC &GM EuRocoNTROL

= Commission Regulation (EU) No 2017/373
= ‘“laying down common requirements...”
Example: An aeronautical information services provider shall ensure that:
(a) the format of aeronautical data is based on
an aeronautical information exchange model...

= Acceptable Means of Compliance (AMC)

= AMCs are non-binding standards adopted by EASA to illustrate
means to establish compliance with the Regulation AMC
Example: An AIS provider should use
the aeronautical information exchange model (AIXM) ...

= Guidance Material (GM)

= GMs may be provided by the Agency to assist the user in
complying with an Implementing Rule, where this material
does not form part of the IR or associated AMC
Example: ...AIXM 5.1 is considered as being the minimum baseline for the exchange of aeronautical data. ..

GM

SOLITEC

—— Software Solutions GesmbH—

11

&

Baseline for the Data Exchange Requirements

Q

= Opinion 02/2018: Data Catalogue & Exchange Format/Model

-
Aw.r\‘xm 5.1
AT ol

AISP
only

0 Part of the Data Set Specification

requirements can be found in the in
the Data Catalogue but also in the
Exchange Format requirements

SOLITEC

—— Software Solutions GesmbH—

INEA ADQ Implementation Event 12




AISP

Opinion 02/2018 ¥ only

Digital Data Sets

- ____________________________ gy |
[ -4

=  ANNEX VI (Part-AlS) defines 5 Digital Data Sets:
= [f available, an AIS provider shall ensure that digital data is in the form of the following data sets:
(1) AIP data set;
(2) terrain data set;
(3) obstacle data sets;
(4) aerodrome mapping data sets; and
(5) instrument flight procedure data sets.

< Based on the data sets defined by ICAO Annex 15 & PANS-AIM

SOLITEC |
—— Software Solutions GesmbH INEA ADQ Implementation Event 13

GesmbH—

\VI

EUROCONTROL

Data Exchange

DATA SPECIFICATION REQUIREMENTS

SOLITEC |
—— Software Sal bH INEAADQ Implementation Event 14

olutions GesmbH—




Data Specification
Overview

All regulated parties shall provide

aeronautical data and aeronautical

information in accordance with the
(described in Annex I)

Article 4

ANNEX |
“Data set”

“Data Set Specifications”
81

<IAIP*, «Terrain data

*Metadata
Aerodrome

mapping &
obstacle data

Eurocontrol Supporting Documents (AIX Specification, AIXM 5 GM)

SOLITEC

Software Solutions GesmbH—

-

EUROCONTROL

Opinion 02/2018

AIS.OR.200 (a); ATM/ANS.OR.A.085 (a); ADR.OPS.A.030

All regulated parties shall ensure that
aeronautical data conform to the data
catalogue specifications.

% Ty
APPENDIX 1
Data Catalogue

INEA ADQ Implementation Event

IR 139/2014
(Part-ADR.OPS)

ADR.OPS.A.030
Aeronautical data
catalogue

i3

All
parties

AMC & GM

= Data Set Specification for:
= ANNEX | (PART A)

= ANNEX | (PART B)

ANNEX |
“Data Set Specifications”

IAIP*, «Terrain data
Aerodrome

mapping &

obstacle data

*Metadata

SOLITEC

Software Solutions GesmbH—

Data Set Specification Requirements - Scope

Scope still
the same

-

EUROCONTROL

Opinion 02/2018, GM

The aeronautical data catalogue presents the
scope of data that can be collected and
maintained by the AIS providers and provides a
common terminology that can be used by data
originators and service providers.

= Plus OR/TR for terrain data

E (1 " i ] ..
Tabe 11 o data

INEA ADQ Implementation Event

16

All
parties




9 AISP
e . - only
Data Set Specification Requirements -
Documentation
Opinion 02/2018, AMC to AIS.TR.210
= Data Set Specification shall be documented = The exchange model used should:
. . . use the unified modelling language (UML) to
Choice t(_) use either UML or Feature describe the aeronautical information features and
cataloguing methodology their properties, associations and data types
= The content and structure of aerodrome mapping
data sets shall be defined in terms of an application
schema and a feature catalogue.
e UML recommended
* Feature cataloguing
TR for AMD only
§9M|;WHIWEWQ INEA ADQ Implementation Event 17

e . /‘ Al
Data Set Specification Requirements — Dl Dartics

Definitions of Aeronautical Features

Opinion 02/2018

= Data set specification shall define the = The aeronautical data catalogue is transposed

i from the ICAO one
itr]olrg;éognl\mginic’f the AIP data based (3 ICAO Annex 15/PANS-AIM)

= defines the aeronautical features

= EUROCAE ED-99 airport mapping = OR/TR & AMC/GM for Digital data sets,
requirements contains additional data incl. Aerodrome Mapping data (GM reference to
elements and requirements ED-99D)

= Asronautical

re— Information Baseline for the definition
Information Services Management .

of aeronautical features
still the same

Aerodrome Mapping Information

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 18




9 AISP

Data Set Specification Requirements - = only
Allowable Values for Feature Attributes

Opinion 02/2018

= provide for each attribute the definition of its = The data catalogue defines some basic data
in the form of a data type, types for each property (e.g. Text, Date, Point,
a or an Distance, Elevation, Code list, etc) but does not
provide any further details, such as range of

= constraints on data - “Simple Rules values or enumerated lists.

oo N = AMC to AIS.TR.210: Exchange Model should
preci oo “include data value constraints ...”
«XSDfacety . :\[i_f}mﬂ string _ 4 N Table & 1-1 ae«mro«wh:llnorll data
+ pattern: string = [A-Z)" + LOG: string e | s iy Jres . |
+ LOC_DME: string F— 1
+ MKR: string
+ MLS: string it
+  MLS_DME: string
+ NDB: string e —ern
«DataType» + NDB_DME: string ) *
CodeICAOBaseType s Data constraints ==
J— : s are only an AMC,
+ maxLength: string = 4 + TLS string No specmc forms
+ minLength: string = 4 +  VOR: string . - - P
O———— | + VOR_DME string mentioned santrpdend
+  VORTAG: string
—— Software Solutions GesmbH— INEA ADQ Implementation Event 19

9 AISP

Data Set Specification Requirements - = only
Temporal Model

Opinion 02/2018, AMC to AIS.TR.210

= UTC based temporal model, which can = Exchange model should:
express the complete lifecycle of an “include a temporality model to enable
. ) capturing the evolution of the properties of
aeronautical feature: Co : .
an aeronautical information feature during

= from the creation date and time to the date its life cycle”

and time of permanent withdrawal,

= including the that create
new for that feature; NOSIG

<aixm:RunwayTimeSlice "RWY_EADD),

<gml:validTime>
<gml:TimePeriod vEILURUS4">

<qml:beginPosition>2017-07-01T00:00:002</gnl:beginPosition>

<gml:endPosition *unknown® />
</gml:TimePeriod>

</gml:validTime>

<aixm:interpretation>BASELINES/aixm:interpretation>

(‘\"\meS\'\Ce)

<aixm: </aixm:

<aivm:featurelifetimes

<gml:TimePeriod "1tILURDS4">
<gml:beginPosition>2009-01-01T00:00:002</gml:beginPosition>
<gml:endFosition "unknown" />

</gul:TimePeriod>

SD I T E </aixm:featurelifetime>

—— Software Solutions GesmbH— INEA ADQ Implementation Event 20




Data Set Specification Requirements -
Business Rules

= Definition of the rules that may constrain the
possible values of the feature properties or the
temporal variation of these values. This shall
include, as a :
= constraints that impose accuracy, resolution and
integrity for positional (horizontal and vertical) data,
= constraints that impose the timeliness of the data;

= - “Complex Rules” in addition to allowable values
and data ranges

D Profile:LAD [Scurce Rule textusl description

ADOLS.I_RULE-18B54  Waming  ICAD Annex 15 Hawai
specibsation NOE has jacar
coordnales expressed with

atearaint
4 decimals

ADME 1_RURE-1EBST  Waming ICAD Annex 18

TACAN b o1, | 1P
CoOrantes expressed wi kss than & decmals

ADN-S1_RULE-1GB50  Waming KD Annex 15 FavariLawpment
aih

LievatedFoint coranates expressed
with leas than & decimals

SOLITEC

Software Solutions GesmbH—

INEA ADQ Implementation Event

-4

EUROCONTROL

AISP
only

Opinion 02/2018, AMC to AIS.TR.210

= ‘“include data value constraints and data verification
rules”

= no minimum of the data verification rules is defined

Verification rules are only an AMC,

but also some req on TR level o

Comments [AIXM Class |Aamxm ‘

Attribute
& - -

Latiude and Lungitede of ND@ shal be L] =

publsned wie 1 562 resokson

(werudrome navaid eguipment)

Lnttude and Longesse of TACAN shalbe  TACAN lecason

published with 1 sec resokdon
[erodrome navaid equpment)

Lattude and Longhese of Giddpath shall  Gidepath
be publshed win 1/10 s6C reschaion
[#erodrome navak equpmant]

locston

21

Data Set Specification Requirements -
Naming Convention

= applya for features,
attributes and associations, which avoids
the use of abbreviations

= Feature cataloguing & UML have good
naming practices

&

EUROCONTROL

All
parties

Q

Opinion 02/2018

= The aeronautical data catalogue implicitly
uses some naming convention

= But no commonly used standard is applied

Table & 1.1 AsrodromeHeliport data

= No special characters

1
]
|

= Name of entity expressed in
“UpperCamelcase”, etc.

Different terms used, e.g. subject

ﬂ and properties compared to

features and attributes

SOLITEC

Software Solutions GesmbH—

INEA ADQ Implementation Event

oo W e A
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Data Set Specification Requirements -
Geographic Information
ISO 19107 not required

&

Opinion 02/2018

= Description of geometrical elements (point, = The data catalogue defines 3 basic
curve, surface) based on geometrical elements i.e. Point, Line,
Polygon.
" Table A1-9. Data types
Tpe u.—.—.:pu.. n,u.-):ui.
7 : P i
A pair of cocedinstes (latinde and loagitads) |LOMERd
Pekn referenced to the mathematical reference. T
| eBgrucmd which define the poiticn. of the post ;
| on the nurface of the Earth Ui of camecment
Horizontal sccuracy achieved
Lise Sequence of Points defining a near object Sequence of Points
| Sequence of Points forming the boudary of
Polygon the pobygon. The first and last Pot are | Clorsed sequence of Poists
\ dentical W
AIXM 5 (Geometry Model)
§9M,|:!t1559 INEA ADQ Implementation Event 23

All
parties
EUROCONTROL

9 AISP

Data Set Specification Requirements - = only
Terrain Data

Opinion 02/2018, Part - AIS

. i i i ; = When made available, terrain data shall be
be provided digitally in accordance with the provided in the form of terrain data sets

ICAO Annex 15, Chapter 10, Section 10.2 = ICAO requirements are copied into OR & TR
= Terrain data set - content, numerical = Definition of coverage areas (Area 1-4),
specification and structure - Ee”a'n feature attributes
. tc.
* ICAO Annex 15 Appendix 8 = Numerical requirements covered within the data
= Terrain and Obstacle Data Requirements catalogue.

= Feature attributes & Numerical requirements

Tabde AN-L Terraln idata mumesicsl requiremests

o NOSIG, still

y - ICAO Annex 15
Im oim b0l req. are relevant

Terrain data collection surfaces — Area 1 and Area 2

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 24
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Summary - Data Set Specification vs. Data Catalogue

= (ALL) Data set specification vs. Aeronautical data catalogue

= The opinion text introduces the aeronautical data catalogue, which partially covers the data set specifications
foreseen in Article 4 of Regulation 73/2010.

= (AISP) Documentation

= UML or Feature Cataloguing is not required anymore to describe the aeronautical information features.
But UML is still recommended as AMC in PART-AIS.

= Feature Catalogue and application schema is required for Aerodrome Mapping Data (Part-AlS).

= (ALL) Description of geometrical elements

= |SO 19107 is no requirement anymore.
The data catalogue defines 3 basic geometrical elements i.e. Point, Line, Polygon.

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 25

\WI

EUROCONTROL

Data Exchange

DATA EXCHANGE FORMAT REQUIREMENTS

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 26
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EUROCONTROL

Data Exchange
Overview — All Regulated Parties

Opinion 02/2018

AIS.OR.210 (b); ATM/ANS.OR.A.085 (c); ADR.OPS.A.050

All regulated parties shall ensure that
aeronautical data is exchanged/transmitted
trough/by electronic means

All regulated parties shall ensure that the
aeronautical data and aeronautical
information are transferred between
themselves by

Article 5
“Data exchange”

IR 139/2014
(Part-ADR.OPS)

—
s
-

e

ADR.OPS.A.050
Data transmissio

-
-
=
.

-

e
-

S

81

|
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s
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=
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-
i

-
b
-

m
s
.
.
.
.

s
i
.
.

-
-

T
=
.
.
0
.
.

All
parties

n

- - € s g
(AIX Specification, ... - .
AIXM 5 GM) e .

SOLITEC

Software Solutions GesmbH—

INEA ADQ Implementation Event 2
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&

EUROCONTROL

Direct Electronic Connection vs. Electronic Means

Opinion 02/2018

GM1 AIS.OR.210(b); GM1 ATM/ANS.OR.A.085(c); GM1 ADR.OPS.A.050

All
parties

direct electronic connection = GM1 AIS.OR.210(b)
“means a digital = The exchange of aeronautical data and aeronautical
such that data may be transferred between them without information may be done by a number of electronic
manual interaction” exchanges avoiding the need of manual interaction with
the data itself.
. GM1 ATM/ANS.OR.A.085(c)
= The transmission of aeronautical data and aeronautical
: information may be done by different electronic means
Article 3 avoiding the need of manual interaction with the data
Definitions itself.
15. . GM1 ADR.OPS.A.050

The aerodrome operator shall ensure that aeronautical

it data is transmitted by electronic means.’

=
-
- ]
-
- |
-]
- |
S ]

o
|

.
.

X w50 AR

INEA ADQ Implementation Event

SOLITEC

Software Solutions GesmbH—

2
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Z
EUROCONTROL partles
= Direct electronic connection: ... data exchanged ... is into the recipient
system
= Data transferred by direct electronic network connection (system-to-system) IS*;;".‘
@ Exception to use email
= data shall be provided in an attached file that is in line with the requirements Opinion
= reception of the data shall be confirmed || 02/2018
= data protection Article 9 applies (follow the industry best practices> EUROCAE ED-76)
electronic storage devices (e.g. USB sticks, CDROMSs...) are not considered as “direct electronic
connection” those may still, during a transitional period serve as a means to supply electronic data
SQM!;!ISEQ INEA ADQ Implementation Event 29
e — e
AISP
Data Exchange Format - oy

Overview — AISP specific

= AISP shall ensure that the aeronautical data and
aeronautical information are in accordance with the
requirements laid down in

when
= transferred (82)
= made available to the (84c)
Article 5

ANNEX Il
“Data exchange” “Data Exchange Format Requirements "

82

84c « IAIP, aerodrome « Terrain data
H mapping &
obstacle data

Eurocontrol Supporting Documents (AIX Specification, AIXM 5.1 GM)

SOLITEC

Software Solutions GesmbH—

INEA ADQ Implementation Event

EUROCONTROL

Opinion 02/2018, PART-AIS

AIS.OR.210

= AISP shall ensure that the format of aeronautical data
is based on an aeronautical information exchange
model designed to be globally interoperable.
= AMC: AISP should use the aeronautical information
exchange model (AIXM)

= GM: Currently, AIXM 5.1 is considered as being the
minimum baseline for the exchange of aeronautical data
and aeronautical information.

= AIS.TR.210 (for details)

AIXM relevant for 0

AISP: at different leveis

30
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EUROCONTROL

Q

Data Exchange Format
Overview — Other Regulated Parties

Opinion 02/2018

= no specific format requirements = no specific format requirements

= (Common Understanding 08/2014) = to be defined in formal arrangements
to be agreed between parties in accordance

with the

DATA No Specific Data Exchange Format
ORIGINATOR €-—-=> Requirements

< } Specific Data exchange Format
Requirements

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 31

9 AISP

Data Exchange Format Requirements - - only
Data Encoding

XML & XML schema
Opinion 02/2018, Part-AlS ot required o
= The aeronautical data and aeronautical = AMC: The exchange model used should apply
information shall be formatted in accordance a commonly used data encoding format
with a common specification which shall = GM: Examples of commonly used data encoding
. use the extensible mark-up |anguage ( ) for formats include extensible mal’kup Ianguage
data encoding & (XML), geography markup language (GML), and

JavasScript object notation (JSON).

= GM: The intent of using a commonly used data
encoding format is to ensure interoperability of
aeronautical data exchange between the
organisations involved in the data processing
chain

e JSON

Ieteriph Object Netmtian.

= be expressed in the form of an

© s over

‘ a Mnm»&-"r-w»u)»‘m‘»:l,’
i o

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 32




9 AISP

Data Exchange Format Requirements - = only
Individual features and feature collections

Opinion 02/2018, Part-AlIS.TR.210 (a)

common specification which shall the exchange format of aeronautical data shall:
= enable the exchange of data for both = enable the exchange of data for both
individual features and feature collections individual features and feature collections

0 No change

= Ensure that not only whole and complete data set can be exchanged but also a particular feature

= Data provider/originator may only provide a limited sub-set of whole the defined data set or even
just the value of one property (e.g. position, elevation, frequency, identifier etc.)

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 33

9 AISP

Data Exchange Format Requirements - = only
Baseline & Permanent Changes

Opinion 02/2018, Part-AlS

common specification which shall AIS.TR.210(a) the exchange format of
= enable the exchange of baseline aeronautical data shall:
information as a result of permanent = enable the exchange of baseline information
changes as a result of permanent changes
o No change

gmiidentifier: 123
= communicating just a complete new data set might be

validTime imePeriodibegin Position 2015-06-25 00:00 insufficient
peldinstinaRarnodisndbo s ion AR = recipient has to identify what has changed, while this information is already
Interpretation: known by the data provider Feature
sequenceNumber: 2 . . . . gmlidentifier. 123
= communicating just a property change might also be

featureLifetime/imePenodibeginPosition: 2015-01-08 00:00 . . .

insufficient
featureLifetime/timePeriod/endPosition; “unknown® L . - . validTimetimelnstanttimePosition 2015-06-25 00.00
pmm e | . [ﬁggﬁ:r:gh:\ds\tlgl[;-;ompose the feature data, merging the existing data with it aiaton
property 2 SRAVC ) . sequenceNumber 2
property 3 DVOR = data encoding format needs to support both individual property = BRAYO
progety 4 1153 changes and the complete feature data, as result of that property 4: 1153
property n: 21E Change

—— Software Solutions GesmbH— INEAADQ Implementation Event 34
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Data Exchange Format Requirements -
Structuring of the Exchange Format

-4

EUROCONTROL

Opinion 02/2018, Part-AlS.TR.210(c)

common specification which shall

= pe structured in accordance with the .
features, attributes and associations of the
described in Annex |

= mapping rules shall be documented .

o NOSIG: Still the exchange format shall
be in accordance with the data specification

Mapping
Data Set
Specification
(UML)

Data Exchange
Format
(XSD)

SOLITEC

—— Software Solutions GesmbH—

the exchange format of aeronautical data shall

be structured in accordance with the
subjects, properties of the aeronautical data
catalogue and

be documented through a mapping
between the exchange format and the
aeronautical data catalogue

Mapping

Data Catalogue Exchange Format

INEA ADQ Implementation Event 85}

AISP

only

Reality Check: AIXM 5

Part of AIXM 5 Coding Guidelines
(only for some of the ICAO Data Sets and

one directional!)

' Mapping

ICAO
Data Catalogue/
Digital Data Sets

SOLITEC

—— Software Solutions GesmbH—

AIXM UML

(Logical Model)

O

EUROCONTROL

Exchange Format/Model

R Mapping
AIXM XSD
(Exchange/

Encoding Format)

INEA ADQ Implementation Event 36
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. AISP
Data Exchange Format Requirements - = oy
Enumerated list & range of values
Opinion 02/2018
common specification which shall Does not contain any format requirements
= implement strictly the regarding enumerated lists of values or range
defined for of values
each attribute in the data set
No requirement 0
Mapping
Data Set Data Exchange
Specification Format
(UML) (XSD)
SOLITEC _
—— Software Solutions GesmbH——— INEA ADQ Implementation Event 37

AISP

Data Exchange Format Requirements -
GML

common specification which shall

= comply with the
specification for the
encoding of geographical information

<aixm:ElevaledPoint srshName="um:ogc.def.crs:EPSG::4326" gmlid="ID55">

<gml:pos>52.2889 -32.0350</gml:pos>

</aixm:ElevatedPoint>

s o |

SOLITEC

—— Software Solutions GesmbH—

-4

EUROCONTROL

Opinion 02/2018

Does not contain any requirements regarding
GML or the encoding of geographical
information.

GML is only mentioned in the GM to AIS.TR

“Examples of commonly used data encoding
formats include extensible markup language (XML),
geography markup language (GML), and JavaScript
object notation (JSON).”

No requirement 0

INEA ADQ Implementation Event 38
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: l‘ AISP
Data Exchange Format Requirements - = oy
Extensibility
Opinion 02/2018, AMC to AIS.TR.210
Does not contain any requirements regarding The exchange model used should:
extensibility = provide an extension mechanism by which
groups of users can extend the properties
of existing features and add new features
which do not adversely affect global
standardisation
SOLITEC |
—— Software Solutions GesmbH——— INEA ADQ Implementation Event 39

Data Exchange Format Requirements -

9 AISP

only
. EUROCONTROL
Terrain Data
Opinion 02/2018, Part-AlS, GM
=  The electronic terrain data shall be provided in = The existing formats for the exchange of
a common format compliant with the ) .
: electronic terrain datasets do not fully meet
. ISSpOatilﬁls(():Zl:ezr(r)lgs - Geographic information - the requirements of the 1ISO 19100 series
= IS0 19115:2003 - Geographic information - on geographic information, therefore the
Metadata o _ GeoTIFF format with metadata is preferred.
= SO 19139:2007 - Geographic information - . .
Metadata — XML schema implementation Further formats may include Shape file.
= SO 19118:2005 - Geographic information -
Encoding
= SO 19136:2007 - Geographic information - o
Geography Mark-up Language (GML) Less stringent requirements.
Recommendation from TOD WG which said
Common Understanding 04/2013 that users had expressed this preference.
“It is recognised that the existing formats for the exchange
of electronic terrain datasets do not fully meet the
requirements of the 1ISO 19100 series as required by the
Regulation.”
591111559 INEA ADQ Implementation Event 40
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Summary - Data Exchange Format Requirements

=  (ALL) Electronic means
= “avoiding the need of manual interaction with the data” but not required “digital connection between computer systems”
=  (AISP) Exchange format - General

= ‘the format of aeronautical data is based on an aeronautical information exchange model designed to be globally interoperable’
AMC ‘the AIXM’ as exchange format, without mentioning a version.
GM ‘AIXM 5.1 is considered as being the minimum baseline for the exchange of aeronautical data...’

=  (AISP) Terrain data

=  For terrain data a GM states that the GeoTIFF format with metadata is preferred
=  (ASIP) Extension mechanism

=  The opinion recommends as AMC an extension mechanism
=  (AISP) Data Encoding

= To use XML & XML Schema for data encoding is not required anymore.
In a GM XML is just mentioned as one of many example of a data encoding format (amongst GML and JSON)

=  (ASIP) Mapping to the Data Catalogue

= Analog to the mapping between the data set specification and the data exchange format mentioned in IR 73/2010,
Opinion 02/2018 requires a mapping between the data catalogue and the exchange format

=  (AISP) Encoding of geographical information

=  The Geography mark-up language (GML) is not a requirement anymore
In a GM GML is just mentioned as one of many example of a data encoding format (amongst XML and JSON)

SOLITEC

Software Solutions GesmbH—— INEAADQ Implementation Event 41

EASA Opinion 02/2018
Data Flow & Requirements Summary

EUROCONTROL

139/2014 Common Requirements:
Requirements: « Content, format & DQ
. * Content, format & DQ (data catalogue)
(data catalogue) «  Electronic means
- « Electronic means « Exchange format (an AIXM)
¢ Metadata ¢ Metadata
ADR
ANNEX 11l

ANNEX VI

Aeronautical data &
- information

Aeronautical data

ATMIANS -

Digital data sets -
— Next user

Add. Requirements for Data Sets:
« Standard for geographic information
Data Product Specification

“other” DO

¢ Checklist
¢ Metadata
« Specific data set requirements
Software Solutions Easmbhg INEAADQ Implementation Event 42
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Q&A
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Time for Quiz... S~
all 3AT = 1:24 o 913 -
& menti.com [
.
i Mentimeter
Please enter the code
« |
F d § rm:

< [ ]

§9m|;!tIWEWQ INEA ADQ Implementation Event 44
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UML (Unified Modelling Language) is used ...

EUROCONTROL

A. to define data quality requirements
B. to describe aeronautical information features and their properties
C. as data encoding format

D. to define business rules

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event 45

O

What is considered as “electronic means”...

EUROCONTROL

A. System to system connection
B. Fax
C. Smoke signals

D. All of the above

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event 46
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XML (Extensible Markup Language) is...

EUROCONTROL

A. used for creating web pages
B. the same as an excel spreadsheet
C. required to exchange terrain data

D. a data encoding format

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event a7




Co-financed by the Connecting Europe
Facility of the European Union

O

EUROCONTROL

Opinion 02/2018
Aeronautical Data Catalogue & Digital Data Sets

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

Wolfgang Scheucher
SOLITEC Software Solutions GesmbH
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EUROCONTROL

PART | — Aeronautical Data Catalogue

= Concept and Use

= Content and Structure

= Data Quality Requirements NeW

PART Il — Digital Data Sets

= Introduction

= General Requirements

= AIP Data Set

= Terrain & Obstacle Data Set

= Aerodrome Mapping Data Set

= Instrument Flight Procedure Data Set
= Data Set Updates

= AIXM Coding Guidelines
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Data Catalogue in Context of EASA Opinion 02/2018

EUROCONTROL

Future IR 2017/373
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Basic Requirements

AIS.OR.200 “General®

An AIS provider shall ensure that:

(a) aeronautical data ...are provided in accordance with the specifications laid down in the
aeronautical data catalogue

ATM/ANS.OR.A.085 “Aeronautical data quality management” & Article 3(5)

When originating, processing or transmitting data to the AlS provider, the service provider shall:

(a) ensure that aeronautical data ...conform to the specifications of the aeronautical data
catalogue

ADR.OPS.A.030 “Aeronautical data catalogue”

When originating, processing or transmitting data to the AlS provider, the aerodrome operator
shall ensure that the aeronautical data ... conform to the data catalogue specifications

SOLITEC

Software Solutions GesmbH— INEAADQ Implementation Event




Scope

SOLITEC

—— Softw 5 GesmbH——

GM1 AIS.OR.200 “General &
GM1 ATM/ANS.OR.A.085(a) “Aeronautical data quality management” &
GM1 ADR.OPS.A.030 “Aeronautical Data Catalogue”

The aeronautical data catalogue presents the scope of data
that can be collected and maintained by the AIS providers
and provides a common terminology that can be used by
data originators and service providers.

It provides a reference for aeronautical data
origination and publication requirements

INEA ADQ Implementation Event

EUROCONTROL
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Aeronautical Data Catalogue
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CONTENT AND STRUCTURE




. gaga |
Data Catalogue — Content

=  The origin of the data catalogue is the ICAO data catalogue (PANS-AIM),
= aset of excel spreadsheets,
= each containing a particular information sub-domain,
= which was copied into Appendix 1 of Annex Ill of IR 2017/373.

= These domains are:

(1) Aerodrome data; ICAO Data Catalogue
: . Table A1-1 Aerodrome data;
(2) Airspace data; Table AI-2 Airspace data;
(3) ATS and other routes data; Table 41-3 ATS and other routes data;
i Table A1-4 Instrument flight procedure data; i
(4) Instrument flight procedure data; Table A1-5 Radio navigation aids/systems data; vey 5’

Table A1-6 Obstacle data;

(5) Radio navigation aids/systems data; Tuble Al-7 Geographic data;

(6) Obstacle data: Table AI-8 Tervain data;
’ Table A1-9 Data types; and
(7) Geographic data. Table A1-10  Information about national and local regulations, services and procedures.
(e.g. Buildings, roads, etc.) - cultural data;
& Data types.
Software Salutions GesmbH—— INEAADQ Implementation Event 9

Data Catalogue — Structure

= provides a common list of terms
= aeronautical data subjects, properties and sub-properties
= identification of the organizations and authorities responsible for data origination

subject for an identifiable the data is a description containing additional
which data characteristic of a subject classified into of the J)ata information or
can be which may be further different AT conditions for the
collected defined into sub-properties types provision of the data
1able A 1.1 Aerodrome/Hellport data
Bubject Pnpery Sty PropesTy. [Type Description = [ Accurscy Insegrivy g Typer Pub, e Chan R
Funway 4 g rectangubar nod On & kind semd o prepaeid br e lndng and tie-of of
L L MRl (Anna

G- Trea Tr L o any [y ——————
o heipor. ¥ 1

Homnal eegr Detancy T decianes) longt py IoF QpeTaNonal (pertrmancy) CECARONS. ) fortca surveryed ECED tm

[rrs—r— [rmren Tra dbciared FanTvArIH S ol ha rumay b cpirmonal serbemanes | eAeamens | I [sremn e Tmorit T

ety [Potygon Sucmeres of FewayElemes, FunwayDupoanss ind Furwiryisrsecion

e b paem |
- = TTim guograghical Toosion of rmemy care it 3 wech w2 f o sy, P Py [ oo b A 1 |11 == pre—
30 8 e i 0f ch sk Bght P arsd. St 8 6ach Sgniltant thange I spe of {3823
ey et ey
Temn [emen D ——— | lamm Jernen urveyed |
] uruinon [rogre T e uneuaion i e CoMmpCodng cenne ing con 1 1 |
o wat s | [ 1 i 1
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\VI

EUROCONTROL

Aeronautical Data Catalogue

DATA QUALITY REQUIREMENTS

SOLITEC

—— Software Solutions

INEA ADQ Implementation Event 12

O

EUROCONTROL

Data Quality Requirements

AIS.TR.200 “General”
ATM/ANS.OR.A.085 “Aeronautical data quality management” & Article 3(5)
ADR.OPS.A.010 “Data quality requirements”

= The accuracy of aeronautical data shall be as specified in the aeronautical data catalogue...
= the resolution of the aeronautical data is commensurate with the actual data accuracy

= The integrity of aeronautical data shall be maintained. Based on the integrity classification
specified in the data catalogue...

SOLITEC

—— Software Solutions

INEA ADQ Implementation Event i
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Data Catalogue — Data Quality Elements

= Single source of all data quality requirements (Annex 4,11,14,15)
= Could be considered as Metadata (e.g. IR ADQ) mearty (e
= Opinion 02/2018 does not mention it as Metadata

requirements for poi;tlo??l gata

aeronautical data are s laentiliecas chart
based on a 95 % SRR resolution
confidence level GelulELEE @

declared
Table A 1.1 Aerodrome/Hellport data
Bubject Pnpery Sty PropesTy. IType Description = [ Accurscy Insegrivy g Typer Pub, e Chan R
= A defeee roctanguiar Sred o 2 S DeOATOTE pripaned br e knding and tite-of of
arcrat (Anei 16)
Tetgnae o The L sl ey sty sansy 12
serdrheiport
Homnal keegh Detance The deciared ongfuonal exiet of e rummay f GPAnIS0nal (Fertmmance)] GRG0 [iE) ortca - [imortt n
omnal wem = Tra BEAa PRREVAIE B o Pl Ny B SRt (partenancs | EREIment | T [oema [rrage Tmorit n
Guomery [Petygon uometres of FunwayElemue, FunwsyDepadans ond Funwayisesecon
Comra ina paim |
Peaten Tram [ Ta gaograghies ieamon of nunwsy canms ing 2 fach 4ns of s rumasy, o P8 Eogsicsy | Datngen #om Arnasc 4 | 171 == pre—
5041 2 e g ofch ki BGH DA 3rsa. S 3 30 St cranga i sope of (1843
a3y and sopuay
Temn [emen D ——— | lamm Jerem urveyed |
] uruinon [rogre T e uneuaion i e CoMmpCodng cenne ing con |
WY et g I 1 1
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O

Formal arrangements

AMC1 AIS.OR.205 “Formal arrangements” &
AMC1 ATM/ANS.OR.A.085(d) “Aeronautical data quality management” &
AMC2 ADR.OPS.010 “Data quality requirements”

Formal arrangements should include the following minimum content:

...the data quality requirements for each data item supplied according to the aeronautical data
catalogue;

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event 15
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Summary - Aeronautical Data Catalogue

EUROCONTROL

= provides a common list of terms
= defines data quality requirements

= facilitates the formal arrangements between data originators and the AIS

SOLITEC |

—— Software Solutions GesmbH—— INEAADQ Implementation Event 17
Q & A EUROCONTROL
SOLITE |
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Time for Quiz...

EUROCONTROL
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Digital Data Sets

INTRODUCTION

SOLITEC

EUROCONTROL

\WI

—— Software Solutions GesmbH— INEAADQ Implementation Event 24
Opinion 02/2018 -
. . EUROCONTROL
Aeronautical Information Product
= aeronautical data and aeronautical information may be provided as
Aeronautical Information Product
A Manual q
= intervention [
New ,» \FI’VDF,d % on data } %
ord,
I 1 s Fa ® ,
Standardised Digital data set em'@ validation.
a n rocessing,
presentation in (machine readable SIC:
paper or electronic format e.g. CSV, = =
media XML, GeoTIFF, etc.) Digital data set
(e.g. (e)AIP, Charts, ,a common
NOTAM, etc.) language”
SystemA  (machine-readable) System B
§Q!Ts!mIs§g INEAADQ Implementation Event 25
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Some definitions ...

EUROCONTROL

Data set

= data set

“means an identifiable collection of
data”

= dataitem

“means a single attribute of a
complete data set, which is allocated
a value that defines its current status”

Data item

Defined by the Data

Catalogue
Data value

SOLITE

ions GesmbH — INEAADQ Implementation Event 26
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Digital Data Sets

GENERAL REQUIREMENTS

SOLITE

ions GesmbH — INEAADQ Implementation Event 27
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Opinion 02/2018
Digital Data Sets

-

AIS.OR.335 General — Digital data sets

(a) If available, an AIS provider shall ensure that

digital data is in the form of the following data sets:
1) AIP data set;
2) terrain data set;
3) obstacle data sets;
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Opinion 02/2018
Data Catalogue & Data Sets

= Different data scope of data catalogue & digital data sets
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General Requirements
Data Sets

EUROCONTROL

GM1 AIS.OR.335(a)

= Digital data sets are not compulsory to be provided. If digital data is made available, the
corresponding requirements apply

GM1 AIS.OR.335(a)

= Data items may appear in multiple data sets

AMC1 AIS.OR.210(a)

= An AIS provider should use “the” AIXM to enable the distribution of AIS data in digital format

SOLITEC

—— Software Solutions

INEA ADQ Implementation Event 30

&

EUROCONTROL

Q

General Requirements
Geographic Information

AIS.TR.335 General — Digital data sets
= (a) A standard for geographic information shall be used as a reference framework.

GM1 AIS.TR.335(a) General
= The ISO 19100 series of standards for geographic information may be used as a reference
framework.

ISO 19107:2003 Geographic information -- Spatial schema

ISO 19136:2007 Geographic information -- Geography Markup Language (GML) -

ISO 19115-1:2014 Geographic information -- Metadata Am\éill 5.1
ISO/TS 19139:2007 Geographic information -- Metadata -- XML schema implementation

1ISO 19108:2002 Geographic information -- Temporal schema

SO L I T EC Note.— This is intended to facilitate and support the use and exchange of digital data sets between data providers and data users.
I GesmbH— INEAADQ Implementation Event 32
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EUROCONTROL

Q

General Requirements
Data Product Specification

AIS.TR.335 General — Digital data sets
= (b) A description of each available data set shall be provided in the form of a data product specification.

Digital data set Data product specification
“a detailed description of a data set ...together with
additional information that will enable it to be created,

supplied to and used by another party”

GM1 AIS.TR.335(b) General
= (a) ISO Standard 19131 requirements of data product specifications for geographic information

= (b) The data product specification enables air navigation users to evaluate the products and determine
whether they fulfil the requirements for their intended use (application).

= (c) This may include
an overview, scope, data product identification, data content and structure, reference system, data
quality, data capture, data maintenance, data portrayal, data product delivery, and metadata.

SOLITEC

—— Software Solutions

INEA ADQ Implementation Event &

General Requirements
Checklist

EUROCONTROL

AIS.OR.335 General — Digital data sets Ol Eie e

= (c) A checklist of valid data sets shall be regularly provided.

AIS.TR.335 General— Digital data sets

= (c) A checklist of the available data sets, including their effective and
publication dates, shall be made available to users to ensure that
current data is being used.

= (d) The checklist of data sets shall be made available through the
same distribution mechanism as the one used for the data sets.

E.g. Website, Web
Service, etc.

SOLITEC

—— Software Solutions

INEA ADQ Implementation Event 34
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EUROCONTROL

Digital Data Sets

AIP DATA SET

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event 85}

\VI

AI P Data Set EUROCONTROL

AlIS.OR.345 AIP data set

= An AIS provider shall ensure that the AIP data set, if available, contains the digital representation of aeronautical
information of lasting character, including permanent information and long-duration temporary changes.

AIS.TR.345 AIP data set
= (a) The AIP data set shall include data about the following subjects, including the properties indicated,| |applicable:

Data subjects Associated properties as a minimum
ATS airspace Type. name. lateral limits, vertical lunits, class of Subset of the
airspace | data catalogue subjects
Special activity airspace Type. name, lateral limits, vertical lumits,
restristian astivatian

GM1 AIS.TR.345(a)
=  The AIP data set includes the relevant AIP amendment and SUP information.

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event 36
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Data subjects

AIP Data Set — Data subjects

Associared properties as a minimnm

ATS airspace

Special activity airspace

Type, name, lateral limits, vertical limits, class of

airspace

Type. name. lateral linits. vertical  limats,
restriction. activation

Route

Identifier prefix, flight rules, designator

Route segment

Waypoint — én-route

Navigation specification, start point, end point,
tack. distance, upper lanit, lower limit, minimum
en-route  altiude  (MEA). minimum  obstacle
clearance altiade (MOC direction of cruising
level, reverse direction of cruising level, required

navigation performance

R dentification.  location.

formation

Acrodrome heliport

Location  indicator, name, International Air
Transport Association {TATA) designator, served
city, centification date, cenification expiration date,
if applicable. control type. field elevation.
reference temperature. magnetic variation. airport
reference point

Runway

Runway direction

Final approach and take-off area (FATO)
Touchdown and lift-off area (TLOF)

Designator, nominal length, nominal width, surface
type. strength

Designator, true beanng, threshold, rake-off nun
available (TORA). take-off distance available
(TODA), accelerate-stop  distance  available
(ASDA). lading distance  available (LDA),
rejected TODA (for helicopters)

Designation, length, width, threshiold point

Designator, centre point. length, width, surface
ype

Radio navigation aid

Type identification, name. aerodrome served, hours
of aperation, magnetic variation,
frequency channel, position, elevation. magnetic
bearing. true beanng. zero bearing direction

Software Solutions GesmbH —
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Opinion 02/2018

-~ AIP may be left blank and a reference to the data set availability shall be provided:”

.ENR 2.1 FIR, UIR, TMA
. ENR 3.1 Lower ATS Routes
. ENR 3.2 Upper ATS Routes

ENR 3.3 Area Navigation (RNAV) Routes
ENR 3.4 Helicopter Routes

. ENR 3.5 Other Routes

ENR 3.6 En-route Holding

. ENR 4.1 Radio navigation aids — en-route
. ENR 4.4 Name-code designators for significant points

. ENR 4.5 Aeronautical Ground Lights — En-route
. ENR 5.1 Prohibited, Restricted and Danger Areas

. ENR 5.2 Military exercise and training areas and air defence identification zone

. ENR 5.3.1 Other activities of a dangerous nature
. ENR 5.5 Aerial sporting and recreational activities
. *** AD 2.19 Radio navigation and landing aids
e AD 3.18 Radio navigation and landing aids

[NEA ADQ Implementation Event
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EUROCONTROL

E ..g ICAO PANS-AIM: "When the AIP Data Set is provided, the following sections of the
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AIP Data Set
not applicable

AIS.TR.345 AIP data set

= (b) When a property is not defined for a particular occurrence of the subjects listed in (a),
the AIP data subset shall include an explicit indication: ‘not applicable’.

GM1 AIS.TR.345(b)

= There may also be other reasons why a property is not provided, e.g. missing, unknown,
withheld, etc.

eatures
AirponHelipart

atandoned ‘CodeYasHaType
altimeterChecklocation CodeYesMoType
carificationDiate -DatsType
cartificationExpirationliate OataTyps
canhediCAQ CodeYesNaType
conroiType CodeMiliaryOperstionsType
dateMagneticVanation DateYeaType

desagnator CodeAirpotHeliponDesignatorType
designaiorATA, -CodelATAType

AIXM 5 example! fisldElaticn “ValDistanceVerticalType
fiskiElvationAccuracy ValDistanceVerticalType

IandingDinctisnindicaice CodaYashoTyps
lecationindicatenCAQ  CodalCADType
lowest Ternperature Y, .
ragneteVanation [van
agnaticViariation
magnatic\Var
nama TextNam

watalise -CodeYashoTyps
referanceTemperature ValTemperatureType
secondanyPowerSupply CodeYesHoTyps
tranwibonAlitude ValDwstanceVerscalType
transibonLevel ValFLType

type CodeiponHelponType
verticalDatum  CodeVensalDatamType
windDirectionindicator CodeYesNoType

ristionChangaType

\‘ «DataType»

—INEAADQ Implbmentation Event

ValMagneticVariationType /
+ nilReason -NilReasonEnumeration

abring
+ uningwn sing
+ withhald wing

-

EUROCONTROL
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EUROCONTROL

Digital Data Sets

TERRAIN & OBSTACLE DATA SET

SOLITEC

—— Software Solutions GesmbH—— INEAADQ Implementation Event

\WI

39

&
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Q

Terrain & obstacle data
Definition of the Coverage Areas

AlIS.OR.350 Terrain and obstacle data — General requirements

= An AIS provider shall ensure that terrain and obstacle data, if available, are provided in
accordance with AIS.TR.350

SOLITEC

—— Software Solutions GesmbH— INEAADQ Implementation Event
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Terrain & obstacle data

Additional

GM1 to AIS.OR.350 Guidance Documentation

= (a) EUROCONTROL ‘Terrain and Obstacle Data Manual’
= (b) EUROCAE Document ED-98C ‘User Requirements For Terrain And Obstacle Data’

GM2 AIS.OR.350
= (&) Terrain and obstacle data are intended to be used in the following air navigation applications:

= ground proximity warning system;

) dure desian: Applications
instrument procedure design; (copied from PANS-AIM)
= advanced surface movement guidance and control system (A-SMGCS);
= aeronautical chart production and on-board databases.
= Etc.
= (b) The data may also be used in other applications such as flight simulator and synthetic vision
systems...
§Q!¢_ﬁ!mI;§g INEA ADQ Implementation Event 41

O

Terrain & obstacle data
Definition of the Coverage Areas

EUROCONTROL

AIS.TR.350 Terrain and obstacle data — General requirements

= The coverage areas for sets of terrain and obstacle data shall be specified as:
= (@) Area 1. territory of the State;
= (b) Area 2 vicinity of aerodrome:
= (Area 2a, Area 2b, Area 2c, Area 2d):...; Definitions of Areas
= (c) Area 3: aerodrome movement area...; (copied from ICAO Annex 15)

= (d) Area 4: prior to the runway threshold...

| ¥

SOLITEC

—— Software Solutions GesmbH——
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Terrain attribuse Mandatory/'Optional
Terral n data Sets Area of coverage Mandasory
. . Dara enganator sdentifier Mandasory
Technical Requirements Do s s | Mooy
Basically copied from Acquitition el Mndatory

AIS.TR.355 Terrain data sets Annex 15 & PANS-AIM Post spacing Mandatory

Horzontal reference system | Mandasory

= Basic Requirements Horronalresokuion | Maadstory

Henzontal accuracy Mandasory

= e.g. only one feature type, i.e. terrain, shall be provided

Honzental confidence level | Mandasory

n Mandato ry attl’lbutes Horzontal position Mandatory
Elevahon Mandatory
Elevanon reference Mandasory

Vertncal reference system Mandasory

. Vertical resolution Mandatory
K| ol AL-L._Tarvain dets rssaeios] rvpirammints
2 Vertscal accuracy Mandatory
i) A2 P P : 3
Verscal cenfidence level Mandasory
4 Pirst g 1w secondi 1 e enimd 6w oo 03 we sevonds Surface ype w.mﬂ
) (oo 50 m) Tappren, 0 g e, 30w appron )
X . p—— - - Recorded surface Mandatery
Numerical Requirements o T - - - -
. Vel reschaion . aim - ot Penetration level Optional
in Data Catalogue. - - "
e - - 14 m il Known vanatons Opuonal
N e
Integrity Mandatory
5 |Immpiy e roume v el rismned
| Te—— atiplhad kgl o st veghiad Date and e stamp Mandatory
: e = : Unit of measurement used | Mandatory
Software Salutions GesmbH—— INEAADQ Implementation Event 45

Obstacle attribute Mandatory/Optional

Area of coverage Mandatory

Obstacle data sets pep————
Technical Requirements Dexoeiiti | Meddey

Obstacle 1denfifier Mandatory

Basically copied from Forizontal scacy Mandatory

AIS.TR.360 Obstacle data sets Annex 15 & PANS-AIM Honzontal confidence level | Mandatory
. . Horizontal position Mandatory

= Basic Requirements Honomalrecluion | Mandatory
Horizontal extent Mandatory

= e.g. obstacle data elements are features that shall be represented in the
data sets by points, lines or polygons;

Horizontal reference system | Mandatory

Elevation Mandatory
= Mandatory attributes Height Optcnal
Vertical accuracy Mandatory

Vertical confidence level Mandatory

Vertical resolution Mandatory

Vertical reference system Mandatory

Obstacle type Mandatory
Tatie A4 Obatache data T 5 Geometry type Mandatory

= oty [oegrmy [oea e Jrom B e
H et ik e 4 | [ Integrity Mandatory

-~ Date and time stanp Mandatory

Unit of measurement used | Mandatory

Numerical Requirements

a [ Operations Optional
in Data Catalogue. ” i i [ —
M — - Effectivity Opticnal
T o Lighting Mandatory
svasinlimm it Making Mandatory
Software Salutions GesmbH—— INEAADQ Implementation Event a7
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[ =4
Obstacle Data Set (AIP sections) -

EUROCONTROL

‘ﬁ‘f; ICAO PANS-AIM: "When the Obstacle Data Set is provided, the following sections of
w the AIP may be left blank and a reference to the data set availability shall be provided:”

17. ENR 5.4 Air navigation obstacles
18. ***AD 2.10 Aerodrome obstacles
19. **AD 3.10 Heliport obstacles

—— Software Solutions GesmbH——

INEA ADQ Implementation Event 48
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EUROCONTROL

Digital Data Sets

AERODROME MAPPING DATA SET

—— Software Solutions GesmbH——
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Aerodrome mapping data sets

AlS.OR.365 Aerodrome mapping data sets

= An AIS provider shall ensure that aerodrome mapping data sets, if available, are provided in
accordance with AIS.TR.365.

AlIS.TR.365 Aerodrome mapping data sets

= (a) Aerodrome mapping data sets shall contain the
digital representation of aerodrome features.

= (b) ISO standards for geographic information shall be
used as a reference framework.

= (c) Aerodrome mapping data products shall be described
following the relevant data product specification standard.

= (d) The content and structure of aerodrome mapping
data sets shall be defined in terms of an
application schema and a feature catalogue.

SOLITE
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Q

Aerodrome mapping data sets
Guidance Material/Reference Documents

GM1 AIS.TR.365

EUROCAE ED-99D ‘User requirement for aerodrome mapping information’ and
EUROCAE ED-119C ‘Interchange standards for terrain, obstacle and aerodrome mapping data’,

GM1 AIS.TR.365(a)

Aerodrome features consist of attributes and geometries, which are characterised as points, lines or
polygons. Examples include runway thresholds, taxiway guidance lines and parking stand areas.

GM1 AIS.TR.365(b)

ISO Standard 19100 series on geographic information can be used as a reference framework.
GM1 AIS.TR.365(c)

ISO Standard 19131 contains standards for data product specification.

GM1 AIS.TR.365(d)

ISO Standard 19109 contains standards for application schemas,
ISO Standard 19110 describes the feature cataloguing methodology for geographic information.

SOLITEC
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Digital Data Sets

SOLITEC

—— Software Solutions

INEA ADQ Implementation Event

EUROCONTROL

INSTRUMENT FLIGHT PROCEDURE DATA SET

\VI

52

Instrument flight procedure data sets

AlIS.OR.370 Instrument flight procedure data sets

= An AIS provider shall ensure that instrument flight procedure data
sets, if available, are provided in accordance with AIS.TR.370.

AIS.TR.370 Instrument flight procedure data sets

= (a) Instrument flight procedure data sets shall contain the digital
representation of instrument flight procedures.

= (b) The instrument flight procedure data sets shall include data
about the following subjects, including all of their properties:
= (1) procedure;
= (2) procedure segment
= (3) final approach segment;
= (4) procedure fix;

= (5) procedure holding; and Basically copied from
= (6) helicopter procedure specifics. Annex 15 & PANS-AIM
§Q¢!:ﬁn\'u:i1;§19 INEAADQ Implementation Event
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Instrument flight procedure data sets
Reference Document

GM1 AIS.TR.370
=  PANS-OPS, ICAO Doc 8168, Volume I,

Path Terminator concept (ARINC 424)

Table IT1-2.5. App-3. Path terminators (Required data)

EUROCONTROL

6th edition of 2014 — Part Ill, Section 2, 3y |3 |
Chapter 5 “Navigation database coding”. g
[ 0 | / ﬁ. : :;
L CcF v 1 0 v v v (4] (4] (4] 0
! __TFleg vV B oF | v [1 0] O 0 5] 5] 0 | o
~= = ' FA | ¢ o| v | v | v |« 6 | 0
A M L | (4] ¥ ¥ v L | [+] 0
HM | v olo oo~ |v]|o o |
Unspecified F | o oo | ol oo
position | RF ¥ 0|« 0 [ 2 3 5 o ) 0| o
TF L 0o 0 o [v] 0 ] [+] 0 0 o
| va 5] 4 [ [
DB v o0l 0 4+ B o]o o
> VM | 0 _[ o 1 o | 0
CAlLeg
o o Boquuzed. 3 == Ohuthound tamgestial track
© — Optional 4 — Heading not course
1 — Reguired for CF/DF and DF/DF Iy §— Aloag track &
2 Enbownd tangentaal track & Alunade at on above
—— Software Solutions GesmbH— INEAADQ Implementation Event 54
-
EUROCONTROL
Digital Data Sets
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Data set updates (1)

AlIS.OR.515 Data set updates

An AIS provider shall:

= (a) amend or reissue data sets at such regular intervals as may be necessary to keep them up
to date;

= (b) issue permanent changes and temporary changes of long duration - three months or longer
- made available as digital data in the form of a complete data set and/or a subset
that includes only the differences from the previously
issued complete data set.

P1 value 1 value 2 valie 3 value 4

P2 &l vilug b

3 | | value x | [

™ | [ iz [ 1

SOLITE
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Data set updates (2)

AlIS.TR.515 Data set updates

= (a) The update interval for the AIP data set and the instrument flight procedure data sets shall
be specified in the data product specification.

GM1 AlIS.OR.515

= (a) When made available as a completely re-issued data set, the differences from the
previously issued complete data set should be indicated.

SOLITE

ions GesmbH — INEAADQ Implementation Event 57
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Summary — Digital Data Sets

EUROCONTROL

= For provision of aeronautical data 5 categories of digital data sets are defined:
AIP, IFP, Obstacle, Terrain & Aerodrome Mapping

= For each available data set a data product specification shall be provided

= Permanent and temporary changes (long duration) as full dataset or sub-set of data
= A checklist of valid data sets shall be regularly provided

= A standard for geographic information shall be used as a reference framework

= An AIS provider should use “the” AIXM to enable the distribution of AIS data in digital format

SOLITEC

—— Software Solutions
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EUROCONTROL

Digital Data Sets

AIXM CODING GUIDELINES

SOLITEC

—— Software Solutions
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AIXM 5 Guidelines for Data Sets
AIXM.AERO

EUROCONTROL

= "Technical" coding guidelines
= AIXM specification (UML/XSD)
= Temporality Concept (Released, Version 1.0, 15/09/2010)
= Guidance on Aviation Metadata (OGC 10-196r1)
= etc.
= Mappings
= AIP <-> AIXM (Draft, Version 0.9, 20/01/2012)
= ED-99 (Airport Mapping Requirements) <—> AIXM (Propsed Issue, Version 0.6, 09/04/2013)
= AIXM 4.5 <->AIXM 5.1 (Released, Version 1.1, 11/07/2013)

http://aixm.aero/page/data-coding-quidelines

SOLITEC
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Q

AIXM 5 Guidelines for Data Sets
AIXM 5 Confluence

= The AIXM Confluence is to enable the AIXM community to collaboratively develop guidance
material in support to the AIXM implementations and to provide information about such
implementations.

Data Set AIXM 5 Confluence Coding Guidelines
Status Release Date

AIP Proposed Waiting for final publication by ICAO of the 16t Edition of Q4 2018
the Annex 15 and of the new PANS-AIM (DOC 10066)

Obstacle Under development Developed by EC & AIXM AIXM 5 Coding guidelines FG End 2018
IFP Under development CfT Mid of 2018 for external support Q2 2019
Aerodrome mapping  Not started No planned date yet ?

Terrain N/A Terrain data is not covered by AIXM N/A

http://aixm.aero/confluence

SOLITEC
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Q&A

SOLITEC
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EUROCONTROL
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Time for Quiz...
Wl ZAT ¥ 1:24 oY -
& menti.com <
£ Mentimeter
Please enter the code
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G
¢ = 1
—— Software Solutions smmg INEAADQ Implementation Event 64

27



Time for a little video...?
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The AIXM 5 Story
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Regulation 73/2010 vs. Opinion 02/2018
Metadata Requirements

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

Wolfgang Scheucher
SOLITEC Software Solutions GesmbH
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Table of Content

EUROCONTROL

= Introduction

= Differences between IR 73/2010 & Opinion 02/2018
= Main Requirements

= Common Understanding
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EUROCONTROL

Metadata

INTRODUCTION

SOLITEC

—— Software Solutions GesmbH—

INEA ADQ Implementation Event

[ -4
Metadata -

EUROCONTROL

= Metadata is data about data

= Descriptive information about quality of data, the origin of the
data, point of contact, etc.

= Metadata allows...
= Data to be found
Starts interoperability
= Decision making based on

‘E‘E_L'- ‘:_‘-:_,_ S

= Quality E'i
= Relevance ﬂ
= Time i

= Geography

| PONT REMEMBER THE TTTLE, BUT IT WAS
ON A LITTLE RIECE OF WHITE PAPER.

SOLITEC

—— Software Solutions GesmbH—

INEA ADQ Implementation Event
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EUROCONTROL

Metadata

MAIN DIFFERENCES
IR 73/2010 (ADQ) VS. OPINION 02/2018

—— Software Solutions GesmbH

GesmbH—— INEA ADQ Implementation Event 5

\WI

Metadata Requirements

Opinion 02/2018

=  Various Metadata Requirements = Various Metadata Requirements
(s ‘) (main source: ICAO Annex 15/PANS-AIM)
=  General metadata requirements (for all parties)
= Specific metadata requirements for data sets

(for AISP)
ANNEX | “Data Set” ARTICLE 3(5), (i) ANNEX il ANNEX VI Commission
— (Part-ATM/ANS.OR) (Part-AlS) Regulation (EU) No
PART A PART B PART C : 139/2014
R R Commission
* IAIP, Aerodrome * Terrain data i » Metadata (ftems) : Regulation (EU) No
mapping & 3 : 139/2014
obstacle data E (PART-
Lodemiai i DL em(®) % i ADRORIORS)
F %N h |
> e _ -
. - .
Eurocontrol Supporting Documents (AIX Specification, AXM 5.1 GM) [ AMC & GM ] [ AMC & GM ]

SOLATEC

olutions GesmbH— INEA ADQ Implementation Event 6




Metadata Requirements - Standards

O

EUROCONTROL

Opinion 02/2018, GM on AIS.TR

" = Further explanation on the schema required
for describing geographic information and
required for the data set specification services by means of metadata may be
found in the International Organisation for
Standardisation, ISO 19115 — Geographic
information — Metadata, Part |

ISO 191115 requires a basic minimum

number of metadata, e.g. dataset title,
abstract, language, etc.

ISO 19115 is only GM, & only for AIS

—— Software Solutions GesmbH

GesmbH—

O

IR 73/2019, ANNEX I, PART C euRocoNTROL

The for the data set specifications defined in Part A and Part B
, as a minimum:

(a) the of the data;

(b) made to the data;

(c) the persons or that have with the data and ;

(d) details of any of the data that has been performed;

(e) start date and time of the data;

(f) for geospatial data: [...earth reference model, used...];

(g) for numerical data: [... .

(h) details of any functions applied if data has been subject to ;

(i) details of any on the use of the data.

SOLATEC

olutions GesmbH——

INEA ADQ Implementation Event 9




Metadata Requirements
Interaction Who and When

= the data originator of the data;

= the or organisations that have interacted
with the data and when

0 NOSIG: Identification of

organization/entity interacting
with the data & when is required

A\

&

EUROCONTROL

Q

Opinion 02/2018

= AISTTR

= the identification of the organisations or entities
performing any action of originating, transmitting or
manipulating the data

= the date and time the action was performed
=  ATM.ANS.OR & ADR.OPS

= the identification of the organisations or entities
performing any action of originating, transmitting or
manipulating the data

= the date and time the action was performed
= ,Other" data originator
= Reference to ATM.ANS.OR

GM AIS.OR
New When collecting metadata, the protection of individuals with regard to the processing
of personal data ..., in accordance with Directive 95/46/EC on Data protection.
Software Solutions GesmbH— INEA ADQ Implementation Event 12

Metadata Requirements
Effective date / Validity

= effective start date and time of the

SOLITEC

Software Solutions GesmbH—

&

EUROCONTROL

Q

Opinion 02/2018, AlS-Part, Digital data sets

= validity of the data set

Metadata Requirement o

for data sets

INEA ADQ Implementation Event 14
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Metadata Requirements o No specific requirements to CUROCONTROL
Accuracy, Resolution & Reference System cover this information as metadata

Opinion 02/2018, Part-AlS, ATM/ANS, ADR

" = Not explicitly considered as metadata, but required
= the statistical accuracy of the measurement or by OR/TR & AMC/GM and in the data catalogue
calculation technique used, = AIS.TR for Terrain data sets & Obstacle data sets
= the resolution, the following feature attributes shall be recorded:

= the confidence level

. = horizontal accuracy; horizontal confidence level;
as required by the ICAO standards Annex 15

horizontal resolution; vertical accuracy; ...;
= horizontal/ vertical reference system,; etc.
= the earth reference model used,

= the coordinate system used;

SOLITEC

Software Solutions GesmbH— 15
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Metadata Requirements
Limitations of use

Opinion 02/2018, Part-AlS, Digital Data Set

= details of any limitations on the use of the = any limitations with regard to the use of the
data. data set.

0 Metadata requirement

for digital data set

ATM/ANS.ORO085 (h) (6) &

AMC2 ADR.OPS.010

Formal arrangement shall/should include any
limitations on the use of data

SOLITEC

Software Solutions GesmbH— INEA ADQ Implementation Event 17




\WI

EUROCONTROL

Metadata

MAIN REQUIREMENTS
OPINION 02/2018

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 19

O

Metadata requirements in Opinion 02/2018

EUROCONTROL

PART-AIS
General Metadata requirements New Data Set specific Metadata requirements
AIS.OR.225 Metadata ‘ AIS.OR.340 Metadata requirements
= An AIS provider shall collect and preserve metadata. = Each data set shall include a minimum set of metadata
AIS.TR.225 Metadata to be provided to the next user.
= (a) the identification of the organisations or entities AIS.TR.340 Metadata requirements )
performing any action of originating, transmitting or The minimum metadata for each data set shall include:
manipulating the aeronautical data; = (a) the name of the organisations or entities providing
= (b) the action performed; and the data set;

(b) the date and time when the data set was provided;
= (c) the validity of the data set; and
= (d) any limitations on the use of the data set.

=  (c) the date and time the action was performed.

Metadata to be collected

AMC: exchange model used should include Metadata to be exchanged in scope of a data set
provisions for metadata

SOLITEC

—— Software Solutions GesmbH— 20
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Metadata requirements in Opinion 02/2018 -
PART-ATM/ANS & Article 3 (5) Data Originator

When originating, processing or transmitting data to the AlS provider, the service provider shall;
(f) collect and transmit metadata which shall include as a minimum:

(2) the identification of the organisations or entities performing any action of originating, transmitting or
manipulating the aeronautical data;

(2) the action performed; and

(3) the date and time the action was performed,;
- "
b) (5) the traceability of the aeronautical data shall be ensured

GM1 ATM/ANS.OR.A.085(b)(5)
Traceability is supported by maintaining the metadata. ' What

AMC1 ATM/ANS.OR.A.085(d)
Formal arrangements should include...metadata to be provided

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 21
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EUROCONTROL

Q

ADR.OPS.A.045
Metadata

The aerodrome operator shall ensure that metadata include, as a minimum:

(a) the identification of the organisations or entities performing any action of originating, transmitting or
manipulating the aeronautical data;

(b) the action performed; and
(c) the date and time the action was performed.

ADR.OPS.A.010 ‘ Who

The aerodrome operator and shall ensure the following:
(5) the traceability of the aeronautical data

AMC2 ADR.OPS.010 l What
(b) Content of formal arrangements:
metadata to be provided

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 22
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Metadata - Data Chain

quality management record of data
system { originators
Data |
verifies

provides Next

Originator Intended
User

Data ICAQ Data Set

IR73/2010 & N ”
EASA Opinion 02/2018 ;’E Ti;:w:n; © name of provider date and time when
g : organization provided
originating,
transmitting or wvalidity of the data any limitations with
manipulating the set regard to the use
data
o | New with EASA Opinion 02/2018

the date and time
the action was
performed

+ additional metadata as required;
+ SO 19115: title, abstract, language, etc.

SOLITEC

Software Solutions GesmbH—

INEA ADQ Implementation Event 25
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Metadata
Common Understanding 06/2014

EUROCONTROL

= Provisions of Commission Regulation (EU) 73/2010 for Metadata:

“For the IAIP, electronic obstacle and aerodrome mapping datasets, the specific metadata items
that shall be included with the transfer of each data set shall be defined in the formal
arrangements established between the relevant parties.”

= No specific requirements that define which specific metadata items shall be exchanged, nor
about detail or volume of metadata
= ANSPs should including the relevant metadata items adequate to support the intended use of the data set
= no purpose to include all metadata items described in Annex I, Part C during each and every data transfer
= Should make us of the EUROCONTROL Al Metadata Profile for use in AIXM 5.1 (under development)

SOLITEC

—— Software Solutions GesmbH— INEA ADQ Implementation Event 27

O

Summary — Metadata Requirements

= |SO 19115 is not required for metadata anymore

= GM “Further may be found in the International Organisation for Standardisation, ISO 19115”
= Traceability

= The traceability of aeronautical data shall be ensured

=  GM *“Traceability is supported by maintaining the metadata”
= Minimum set of Metadata

= Opinion defines a new minimum of metadata (overlapping but not 1:1 with 73/2010), also slightly different
depending on the regulated party (i.e. AlIS, ATM/ANS & other data originator, aerodromes)
- Who did When What with the data

= Metadata for digital data sets
= If provided, specific metadata requirements for data sets

= Protection of individuals

SOLITEC
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(e)TOD history
2003-2018

-

EUROCONTROL

Terrain and obstacles in aviation
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EUROCONTROL

Evolution of cockpit vs AIS
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AIM — Aeronautical Information Management -

EUROCONTROL
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The history of terrain and obstacle data

EUROCONTROL

2003

User Requirements for rient 37 to Annex
Terrain & Obstacle Data, .
DO-276A / ED-98A
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2006-2013 Absence of implementation
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EUROCONTROL

Use of terrain and obstacle data

\“I

{

Applications using terrain and obstacles data

EUROCONTROL

e Terrain Awareness and Warning System (TAWS)

« Off-airway “drift-down” protection

* Engine-out / contingency take-off procedures

« Emergency landing site location selection

« Radio Altimeter operations in CAT II/llI

» Synthetic/Enhanced vision system

=  Minimum Safe Altitude Warning (MSAW)

* |nstrument procedure design

= Simulation / flight crew familiarisation in terminal airspace

= Advanced Surface Movement Guidance and Control systems (A-SMGCS)

INEAADQ Implementation Event 10
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Terrain Awareness and Warning System (TAWS)

EUROCONTROL

= Applications to help avoid Controlled Flight Into Terrain (CFIT)

= CFIT is when a plane is accidentally flown, under full pilot control, into the ground
= This application predominantly makes use of terrain data

= Some use obstacle data also
= Act as a secondary safety system for pilots

= Results in famous “Terrain Terrain Pull Up Pull Up” messages

INEAADQ Implementation Event 11

Engine-out / contingency take-off procedures

EUROCONTROL

= The loss of an engine on a multi-engine BT ()
aircraft during take-off is a major failure

= In order to minimise risks associated with
failure, the pilot will have a contingency
“engine inoperative” departure procedure
Engine-Out SID (EOSID)

= These procedures are designed by, or on
behalf of, the airline:
= Do not have to follow any State published
procedure ISometimes impacts commercial load!
= Intended to ensure that the aircraft does not hit
anything and reaches a safe altitude
= Area 2 data (AOC) and then Area 1 are
used
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Synthetic/ Enhanced Vision Systems

EUROCONTROL

= require obstacle and terrain information to provide a computer visualisation of
“reality”

= High level of accuracy is needed

INEA ADQ Implementation Event i3

En-route “Drift-down” Procedure and Emergency Landing
Location

EUROCONTROL

= Drift-down procedure: is a maximum thrust/minimum rate
descent necessitated by an engine failure in a multi-
engine aircraft in the latter stages of climb or during cruise
when an aircraft cannot maintain its current altitude and
terrain clearance or other factors are critical

= At all stages, the pilot must be able to maintain adequate
clearance above terrain and obstacles despite having lost
an engine

= The pilot must also then, in-flight, be able to determine the
best route to take to reach an aerodrome at which to land

= Calculation of amount of oxygen on-board

= Chemical Oxygen Generators last 12-20’

= Area 1 terrain and obstacle data are used for these

calculations

INEAADQ Implementation Event 14




Radio Altimeter operations in CAT II/IlI

EUROCONTROL

= Used to determine decision height when using Radio Altimeter

INEA ADQ Implementation Event 15
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A-SMGCS Advanced-Surface Movement Guidance and Control S~
Systems

= The main functions of A-SMGCS are:

= Surveillance, providing controllers with situational awareness on the movement area;

= Control, providing conflict detection & alerting on runways;

= Routing, through which the most efficient route is designated for each aircraft or vehicle;

= Guidance, giving pilots and drivers indications enabling them to follow an assigned route.
= TOD could enable representation of the airport buildings providing enhanced pilot
and ATC situational awareness in low visibility operations
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Instrument Procedure Design

EUROCONTROL

= Instrument Procedure Design generically refers to the development of a route
together with minimum altitudes by which an aircraft may take-off or land at an
airport safely.
= These routes are designed to ensure sufficient clearance (vertically and
horizontally) from ground and obstacles.
= Normally only the features that have most significance are used
= shading
= Procedure design mainly uses Area 2 data &4,
= asmall percentage of it :

-
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EUROCONTROL

Minimum Safe Altitude Warning (MSAW)
Approach Path Monitor (APM)

= The MSAW function compares the levels/altitude reported by aircraft
transponders against defined minimum safe altitudes.

= When the level/altitude of an aircraft is detected or predicted to be lower than
the applicable minimum safe altitude, a visual and, in some implementations,
audible warning is generated to the ATCO within whose area of responsibility
the aircraft is operating.

= Digital terrain and obstacle data for Area 1 and Area 2

Obstace

defined in Minimurn safe aitiude

Digital terrain plus o MSAW
wvertical margin

y
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The importance of terrain and obstacle data

Safety promotion

- ____________________________ gy |
[ -4

Obstacle and terrain related incidents and accidents (safety S~
promotion) ;

= 2013 Gangnam-gu, Seoul, Korea

= The information on the Korean Peninsula's
terrain and power lines was entered into the
EGPWS, but obstacles like buildings were
excluded.

= 2013 Georgia, USA

= Business Jet Collides With Obstacle During Go-
Around

= Georgia Power did not notify FAA before
constructing utility poles in 1989; therefore,
FAA had no knowledge of the poles as potential
obstacles. No depictions or mention of possible
obstructions on associated aeronautical charts.
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Obstacle and terrain related incidents and accidents (safety
promotion) ,

EUROCONTROL

= 2013 London, UK

= Helicopter crashes into crane: two dead in Vauxhall rush hour
accident

= 2016 Minnesota, US
= plane struck a guy line cable that helped to support a radio tower .

INEA ADQ Implementation Event 21
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Obstacle and terrain related incidents and accidents (safety
promotion) 5

EUROCONTROL

= 2013 Sweden

= A miltary aircraft of the type JAS 39 Gripen passed a mast at very
close range when flowing low (30 metres). The lateral clearance
was assessed to be approximately 10-20 metres. The mast was not
recorded in the chart documentation used
I ot RM2015:02

Safety recommendations
Recommendation to the Government:

s to clarify responsibility for the obstacle database and responsibility
for the Aeronautical Information Service and ensure that measures
are taken as soon as possible with the purpose of ensuring that both
existing and future information on obstacles for the needs of both
civil and military aviation fulfil the quality requirements and other
requirements laid down in the ADQ regulation. (RM 2015-02 R1)

Recommendations to the Swedish Transport Agency:

+ to take measures as soon as possible — eg. in the form of
information or regulatory initiatives — in order to address aviation
safety with regard to the existing quality of obstacle data and the
‘marking out of obstacles. (RM 2015:02 R2)

« 1o use its anthority to issue regulations for reporting obstacles and to
take measures to ensure that the information on all new obstacles
fulfils the quality requirements imposed in the ADQ regulation
(RM 2015:02 R3)

INEA ADQ Implementation Event
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Obstacle and terrain related incidents and accidents (safety
promotion) ,

EUROCONTROL

= 2014 South Dacota, US
= Collision with Turbine Blade
= Lawsuits Filed Against Wind Turbine Operator and FAA
= lighting system was not functioning
= Aviation community was not informed
= FAA did not include the wind farm on their aeronautical charts
|2 ‘
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Obstacle and terrain related incidents and accidents (safety
promotion) 5

= 2017

= |reland

= Irish Coast Guard rescue helicopter crashed off the west coast of Ireland struck terrain that wasn't in its
enhanced ground proximity warning system (EGPWS) database (preliminary investigation report)

= The EGPWS manufacturer informed investigators that terrain of the island was not in the terrain
database for the EGPWS, and that the lighthouse at was not in the obstacle database
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Obstacle and terrain related incidents and accidents (safety

promotion) 4

= 2017

= Germany
= Propeller plane crashes into wind turbine

= Turkey, Helicopter crash Istanbul
= Eyewitness said helicopter hit a former TV tower

INEA ADQ Implementation Event

EUROCONTROL
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promotion) -,

= 2010 Amsterdam Schiphol Airport, NL

=  Emergency landing after bird strike

= Not all high obstacles were presented on
radar screen

= Flight below vectoring altitude which
provides ATC obstacle clearance

= Route at an altitude 380-480ft within 1km
from 479ft antenna and other up to 587ft
obstacles

= VMC 7km at sunset

= ATC assisted with headings for landing but
no information about obstacles

INEA ADQ Implementation Event

Obstacle and terrain related incidents and accidents (safety
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Importance of accuracy and completeness of obstacles data ,

INEA ADQ Implementation Event 27

Importance of accuracy and completeness of obstacles data ,

102 eolian power 1102/492 Red lights
plants

141 eolian power 1156/492 Red lights
plants
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Importance of accuracy and completeness of obstacles data ,
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The terrain and obstacle data requirements
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+ [ica

ICAO Terrain and Obstacles Data requirements

EUROCONTROL

Annex 15

= Chapter 10 -TOD SARPS

= Appendix 8 —-TOD numerical requirements

= From November 2018

= Annex 15 - Chapter 5. aeronautical information products and services
= 5.3 Digital data sets

= PANS-AIM

= Doc 9881 —Guidelines for Electronic Terrain, Obstacle and Aerodrome
Mapping Information — requires updates since Amdt 33

= Annex 14 - 2.5 Aerodrome dimensions and related information

INEA ADQ Implementation Event 31

&

EU (EASA) electronic Terrain and Obstacles Data related
requirements

Q

= Aerodrome safety regulation (Commission Regulation (EU) No 139/2014)
= Article 8: Safeguarding of aerodrome surroundings

= Article 9: Monitoring of aerodrome surroundings EASA

= AMC1 ADR.OPS.A.005 Aerodrome data

* K %

L *
* *
= EASA Opinion 02/2018, Part AIS Pk
= Transposition of ICAO Annex 15 and ADQ IR
= Expected entry into force Jan 2020
INEAADQ Implementation Event 32
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AMESGHM TO ANNEX IV - PART-ADR-OPS

OFERATIONS REQUIREMENTS

SUBPART A — AERODROME DATA {ADR.OPS,

(b}

More details from EU regulation 139/2014 AMC1 -

EUROCONTROL

ADR.OPS.A.005 Aerodrome data

ANNEX TV
ACCEFTABLE MEANS OF COMPLIANCE AND GUIDANCE MATERIA! T PAUT AnD. e

The aercdreme operator should measure and report to the aeronautical information
services obstacles and terrain data in Area 32, and in Area 2 (the part within the
aerodrome boundary) in degrees, minutes, seconds and tenths of seconds. In addition,
the top elevation, type, marking and lighting (if any) of obstacles should be reported to
the asronautical information services.

Electronic obstacle data for all cobstacles in Area 2 (the part within the aerodrome
boundary) that are assessed as being a hazard to air navigation should be provided.

Electronic terrain and obstacle data should be provided for:

{1) Area 2a, for those that penetrate the relevant obstacle data collection surface;
{2) penetrations of the take-off flight path area ocbstacle identification surfaces; and
{3) penetrations of the aesrodrome obstacle limitation surfaces.

Electronic terrain and obstacle data should be provided for Area 4 for terrain and
obstacles that penetrate the relevant cbstacle data collection surface, for all runways
where precision approach Category II or III operations have been established and where
detailed terrain information is required by operators to enable them te assess the effect
of terrain on decision height determination by use of radic altimeters.

The aercdrome operator should establish arrangements with the Air Traffic Services
providers and the Competent Authority for the provision of obstacles and terrain data
outside of the aesrodrome boundary.

INEA ADQ Implementation Event &

requirements

USER RESUTEMENTS FOR TERRAIN AND
=1

STASLE BATA

Users (industry) electronic Terrain and Obstacles Data -

EUROCONTROL

= ED-98C (October 2015) - User requirements for terrain and
obstacle data

= ED-119C (October 2015) - Interchange standards for terrain,
obstacle and aerodrome mapping data

INEAADQ Implementation Event 34
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Eurocontrol TOD Manual

= Provides assistance for implementing eTOD
= Explains requirements

= Implementation process

= |nstitutional and financial matters o

= Technical matters e FReiotonee
= Use of existing data

= Version 2.1 May 2015

o, e Wenvar bt 2114
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The four areas

IROCONTROL

Iﬁﬂm
L

Terrain data collected with Area 1 numerical requirements.

- Terrain data collected with Area 2 numerical requirements

Area 1 = State (2008)
Area 2 = TMA (2015)

INEA ADQ Implementation Event 36




The four areas -

EUROCONTROL

AREA 4
120 500 m)

e

Area 3 = Area 4 =

Aerodrome/Heliport CATII/III RWY (2008)
(Recommendation)

INEA ADQ Implementation Event 37

Table A8+, Obstacle attributes
TOD numerical requirements p— rem— -
EUROCONTROL
Aea of Mandatory
extract from Annex 15 =2 ol covaisge redsieny
Data originator identifier Mandatory
Dits sowee identifier Mandatory
Table A8-1. Terrain data numerical requirements
Obstacle identifiar Mandatory
Areal Area2 Area3 Aread Horizontal accuracy Mandatory
Post spacing, 3 arc seconds 1 are second 0.6 arc seconds 0.3 arc seconds Horizontal confidence level Mandatory
(approx. 90 m) (approx. 30 ) (approx. 20 m) (approx. 9 m)
Horizontal position Mandatory
Vertical accuracy 30m im 05m 1m
Horizontal resolution Mandstory
Vertical resolution 1m 0lm 0.0l m olm
Horizonta] extent Mandstory
Horizontal accuracy 50 m 5m 05m 25m
Horizontal reference system Mandstory
Confidence level 20% 90% 90% 20%
Elevation Mandstory
Integrity classification zoutine essential esseatial esseatial
Hight Optional
Maintenance period as required as required as required as requized
Vertical accuracy Mandatory
Vertical confidence level Mandatory
Vertical resolution Mandatory
Obstacle data numerical requirements Vertical reference system Mandatory
Obstacle type Mandatory
Areal Area? Area3 Aread
Geometry type Mandatory
Vestical accuracy 30m 3m 05m 1m
Intezriny Mandatory
Vertical resolution 1m 01m 001 m 01lm
Date and time stamp Mandatory
Horizontal accuracy 50m Sm 05m 25m
Unit of meacurement usad Mandatory
Confidence level 20% 20% 20% 20%
Operations Optional
Integrity classification zoutine essential esseatial esseatial . )
- Effectivity Optional
Maintenance period as required as required as required as required L
Lighting Mandatory
Mazking Mazdatory
INEAADQ Implementation Event 38
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Area 1 Graphical Portrayal

INEA ADQ Implementation Event

O

EUROCONTROL

Terrain

39

Area 1 terrain

= Area 1: The entire territory of a State —
applicable from Nov 2008

= Terrain dataset for whole State
= Mostly available from civ/mil national
geodetic agencies
= No format defined by ICAO
= User preferred format: i

= GeoTIFF or shape i
" + metadata .

INEA ADQ Implementation Event

EUROCONTROL

EuroDEM 15 8 1100 000 scale digital elevation
moded pi g helght data for 40
countries

EuroDEM

40
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Area 1 obstacles

= Obstacle dataset for >100m above ground

= Obstacle collection policy should exist for
AIP ENR 5.4 ‘Air Navigation Obstacles’

= Dataset requires additional attributes (meta
data) to ENR 5.4

= Dataset to be provided with caveat if some
attributes are missing

= Synergies possible between CIV and MIL

INEA ADQ Implementation Event 41

O

Why coordination with MIL is beneficial

EUROCONTROL

= MIL (NATO) requirements: all obstacles >60m AGL for whole territory of State

= ICAO requirements: all obstacles >100m AGL for whole territory of State

= Synergies - saving costs for data collection/storage/maintenance/ verification and
validation

= Advantages:

- single entry point for obstacle owners
- no duplication for submission of same type of information to different authorities
- notification on any changes (e.g. light out of order) immediately available for both CIV/MIL users

- Single repository/storage/etc
- Similar approach adopted in other States |

MIL Authority

Fracassing

Maintenance
Vav

Single entry poant

Storage

owner/sureyor

Obstacle

CIV Authority

INEAADQ Implementation Event 42
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Paper or Dataset? Trend in obstacle provision

2014 2018

AT 83 109
FR 69 100
DE 135 237
IT 214 258
PL 30 60
ES 38 1

SE 40 55
GB 130 1

Number of pages with Area 1
Obstacles in ENR 5.4 (2014-2018)

INEA ADQ Implementation Event
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Examples of Area 1
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Area 1 TOD implementation in ECAC

information from AIP GEN 3.1.6

Available Area 1 Terrain
datasets

INEA ADQ Implementation Event

Available Area 1
Obstacles datasets

EUROCONTROL

45

New requirements: helicopters operations

= Area 1 obstacle —
=  60m collection surface
= accuracy V7/m H 16m

= Area 1 terrain with area 2
numerical requirements

INEA ADQ Implementation Event
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EUROCONTROL

Q

New requirements: Drones

= Drone aeronautical information management
= Identification of drone users requirements for data incl. Terrain and Obstacles

Drone information management: DREAMS SESAR

INEA ADQ Implementation Event 47
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EUROCONTROL

Area 4 TOD

Q

= Applicable from Nov 2008

Digital representation of area covered today by Precision Approach Terrain Chart
(PATC)

= Mostly available with AD authorities and used for PATC production
F

INEAADQ Implementation Event 48
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i i -
Area 4 Numerical requirements
Area 4 Obstacles

accuracy resolution
Vertical im 0.1m
Horizontal 2.5m

Post spacing 0.3arc”
(~9m)

accuracy resolution
Vertical im 0.1m
Horizontal 2.5m

INEA ADQ Implementation Event 49
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Area 4 TOD use

= Used to determine decision height when using Radio Altimeter
= Today manual process using trigonometry on PATC
= To become automatic (data quality and integrity) with availability of Area 4 TOD

r oy — PRECISION APPROACH TERRAIN CHART - ICAC o

=5 Bild 1

Runway daten aus Arc INFO

TCH: nnft
GS angle nn”
RWY elevation: nnft

Current PATC use Future Area 4 eTOD use
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Area 2 TOD

EUROCONTROL

= Applicable from 12t November 2015
= Provision of Area 2 split into two parts:
= Standard:
= Area 2a,
= Take-off flight path area surface; and
= Aerodrome obstacle limitation surfaces.

= Recommended Practice:
= Area 2b, 2c and 2d.
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Area 2 TOD standard

EUROCONTROL

= Area 2a;
= Take-off flight path area surface; and Funway st
= Aerodrome obstacle limitation surfaces

Clearway

Runway

Lateral extent ofthe
aerodrome obstacle H
femetation srince s Width increases at the rate'; Extension where selected flight
of 0.25D (12.5 % each side)  path gradient is 1 % of less.
180m Where Dis adistance from
— . —.—.— the-origi® v L
(6007 Maximum width
1800 m (6000 ft)
]
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Area 2 Graphical Portrayal

EUROCONTROL

Terrain

pogez S3|9BISqO
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Area 2 Numerical requirements

EUROCONTROL

Area 2 Obstacles

accuracy resolution
Vertical 3m 0.1m
Horizontal 5m

Post spacing larc”
(~30m)
accuracy resolution
Vertical 3m 0.1m
Horizontal 5m
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AQOC: Publication initial
AOC Type ARWY10-LSZH AD 2.24.4 -1

EUROCONTROL

INEA ADQ Implementation Event 56
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AOC publication initial in database

e ———Y

YL 3T

INEA ADQ Implementation Event
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EUROCONTROL

Q
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AOC: Result Pilot-survey Zurich

INEA ADQ Implementation Event

EUROCONTROL

58

29



gy |
Same Area 3D: LSZH RWY 10 Area 2b and (2c)

EUROCONTROL
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Same Area Obstacles 3D: LSZH RWY 10 Area 2b

EUROCONTROL
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Same Area Obstacles 3D: LSZH RWY 10 Area 2b and (2c) -

EUROCONTROL
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Examples of Area 2

EUROCONTROL
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Area 3 TOD

EUROCONTROL

= Recommendation in Annex 15

= To be provided only together with the digital aerodrome mapping information (e.qg.
AMDB)
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Area 3 Numerical requirements

EUROCONTROL

Area 3 Obstacles

accuracy resolution

Vertical 0.5m 0.01m

Horizontal 0.5m

Post spacing 0.6arc”
(~20m)
accuracy resolution
Vertical 0.5m 0.01m
Horizontal 0.5m AREA 3
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DATE: 13.04 2013 LOCAL TIME: 14:59 LOCATION: Brasilia-Intl AP (SBBR) COUNTRY: Brazil

AIRLINE: TAP Portugal TYPE: Airbus A330-200 REGISTRATION: CS-TOF CIN: 303 AGE: 13y+5m -
OPERATION: ISP FLIGHT No.: - FROM: Brasilia TO: Lishon VIA: - EUROCONTROL
OCCUPANTS: FATALITIES: INJURIES: .

PAX: 259 CREW: 0 PAX:0  CREW: 0 OTHER: 0 PAX: 0 CREW: 0 OTHER: 0 DAMAGE TO AIRCRAFT: [substantial

During taxy out for departure from the main apron via taxyway "Lima". the left outer wing hit a tall lightpost erected to light up a nearby construction site at night. The mast was situated very close to the
edge of the tarmac. No person inside the aircraft was harmed in the event. The retumn flight to Lisben had to be cancelled.

+ EBC-PHOTO SERIES
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Why late/no TOD implementation?
Main identified issues:

EUROCONTROL

= The root cause of delay with TOD implementation:
absence of national regulations defining the roles and
responsibilities of all parties
= Other:
= Additional complexity for TOD: non-ATM data origination
= Aerodromes eligible for provision of Area 2

= Cross-border Harmonisation
= Area 2 in one State is Area 1 for another

= Cost-allocation

INEA ADQ Implementation Event 67

ESSIP INFO7 — TOD
European ATM Master Plan — Level 3

EUROCONTROL

= Solution: ESSIP INFO7 REGO01 — Establish National TOD
Policy

ESSIP

= Define responsibilities within the State - WHO, WHAT, Deployment Plns
HOW, by WHOM, who OWNS, who PAYS and LIABILITY

National

aviation

= National TOD Policy: not a regulation, but a course, plan authority
or principle of action adopted and agreed by all affected
parties (e.g. REG, ASP, APO & Geodetic agencies).

Civ/Mil

Geodetic

= limportant!: ASP and APO participate in the definition of Authorities N
the National TOD policy
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Stakeholder Lines of Action (SIoA)

EUROCONTROL

I SESAR [ Active [ ECAC

INFO7 Electronic Terrain and Obstacle Data (TOD)
REG ASP MIL APO USE | INT | IND | NM

[ Stakeholder Lines of Action (SloA)

SloA ref. Title From By

INFOT-REGO01 Establish Mational TOD policy 01/11/2014 30/11/2015
INFOT-REG02 Establish TOD regulatory framework 01/05/2015 322017
INFOT-REGO03 Establish oversight of TOD implementation 01/06/2015 322017
INFOT-REG04 Werify the regulatory compliance of TOD implementation 0122017 31/05/2018
INFOT-ASPO1 Plan the required activities for the collection, management and provision of TOD in 011172014 30/11/2015

accordance with national TOD policy

INFO7-ASPO2 Implement the collection, management and provision of TOD in accordance with the  01/05/2015 31052018
national TOD policy and regulatory framework

INFOT-APOO01 Plan the required activities for the collection, management and provision of TOD in 01/11/2014 30/11/2015
accordance with national TOD policy

INFOT-APO02 Implement the collection, management and provision of TOD in accordance with the  01/052015 31052018
national TOD policy and regulatory framework

Description of finalised SLoAs is available on the PEPR website at httpJ/fwww eurocontrol.int/articles/essip-plan/
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Timeline

Considerations for INFO7 timeline

EUROCONTROL

= |ICAO SAPRS TOD requirements overdue deadline of 2008/2015

= Timeline: scenario of a State -

= without any TOD regulation
= Best known estimates required to set up such regulations ~ 3 years
= some regulations in place
= No need to comply with INFO7 timeline, earlier implementations are possible

= ASPO01 and APOO1 (planning activities) same timeline with REGO01

= Implementation and Regulation can start during Policy development
start [ A e —

Sat01-11-14

July [September| [November [January | M, [m Puly = TSeplember [November [[lanuary [ Mar [ [Ju [September |Novemher |
B\E\M\BIE\M\BIE\M\BIE\MIB\E\MIB\E miBelE[™ IB\EIMIB\E\MIBIE\MIEIEIM\BIEIMI [ETM]

INFO7-REGO1| [ i Regulator
NPT REG 0 e
R o=t Wl o o —————

INFO7-ASPO1 [ . ANSP
RO T AP0

INFO7-APOO1 | Aerodrome Operator

INFO7-APOD2

70

35



O

REG (Regulators) actions

EUROCONTROL

SloA ref. Title From By
INFO7-REGD1 Establish National TOD policy 01/11/2014 30/1172015
INFO7-REG02 Establish TOD regulatory framework 01/05/2015 3207
INFO7-REG03 Establish oversight of TOD implementation 01/06/2015 3nz22nT
INFO7-REG04 Verify the regulatory compliance of TOD implementation 0122017 31052018
i | september [lanuary  [May |september [January M | september [lanuary  |[May | september [January  [May
E'\E|M\B|E|M|B\E|M|B|E|M\B|E|M|B|E|M\B|E|M\B|E|M\B|E|M\B|E|M|B|
7
INFO7-REGO1 [ ] Regulator :
INFO7-REG02 [ ] Regulator
INFO7-REGO3 [ ] Regulator

INFO7-REGO4 : Regulator

INEA ADQ Implementation Event 71

ASP (ANS Provider) and APO (Aerodrome Operator) actions

EUROCONTROL

INFO7-ASPO1 Plan the required activities for the collection, management and provision of TOD in 01/11/2014 3112015
accordance with national TOD policy
INFOT-ASPO2 Implement the collection, management and provision of TOD in accordance with the 01/05/2015 31/052018
national TOD policy and regulatory framework
INFOT-APOO01 Plan the required activities for the collection, management and provision of TOD in 01/11/2014 3071172015
accordance with national TOD policy
INFO7-APO02 Implement the collection, management and provision of TOD in accordance with the 01/05/2015 31052018
national TOD policy and regulatory framework
| may | September |January  |May | September |January | May | September |January | May | September |January | May | September |Jz
m[BlE[m[B[E[M][B]E[M[B][E[m[B[E[M[B[E[M][B[E[M|[B[E[M[B[E[M[B[E][M[B]E[M]I
)
INFO7-ASPO1 [ 1 ANSP :
INFO7-ASPO2 [ ; : ANSP
INFO7-APOO1 Aerodrome Operator
INFO7-APOO2 Aerodrome Operator
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Draft National TOD Policy template

EUROCONTROL

= Developed to assist the regulators with the outline structure of
the National TOD policy
= Based on TOD manual - TOD Implementation Plan Template
= Additions based on implementation experience from the TOD WG
= Reviewed by the ADQ regulators working group of Eurocontrol

INEA ADQ Implementation Event 73

O

National TOD Policy template:
Content

EUROCONTROL

_ Part Il 3
Part I: Scope -~ Responsibilities

\L.,
Part Ill: Costs Jé

INEAADQ Implementation Event 74
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National TOD Policy template Part I: Scope N -
Part |: Scope definition ! 1

= Objective: to determine
a) required quality/numerical requirements and collection surfaces
b) Involved Stakeholders

= Applicable regulations affecting T&O

= International (determine applicability)
= |ICAO SARPS
= EU Regulations
= |SO 19100 series
= User requirements (e.g. EUROCAE ED-98)

= National (exist or should be updated to reflect TOD?)
= Policy for aerodrome safeguarding
= Obstacle authorisation process
= Policy for assignment of obstacle identification

INEA ADQ Implementation Event 75

. _______________________________ gy |
~

National TOD Policy template f—-*\«" Part I: Scope —
Part |: Scope definition 2 e

= Based on applicable regulations, determine:

= Collection surfaces in State (vertical and horizontal)
= Area 1 (100m or 60m?)
= Area 2 (TOFP area & OLS or 2b,c,d?)
= Area 3 (recommended practice, only when AMD?)
= Area 4 (vertical collection surface?)

= List aerodromes required to provide T & O
= Area 2: as minimum all AD with AOC Type A/B
= Area 3: AD with planned AMD
= Area 4: ILS CAT Il/lll operations RWY

76
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National TOD Policy template Part I: Scope SEh-4
Part |: Scope definition 2 1

= Based on applicable regulations, determine:

= Collection surfaces in State (vertical and horizontal)
= Area 1 (100m or 60m?)
= Area 2 (TOFP area & OLS or 2b,c,d?)
= Area 3 (recommended practice, only when AMD?)
= Area 4 (vertical collection surface?)

= List aerodromes required to provide T & O
= Area 2: as minimum all AD with AOC Type A/B
= Area 3: AD with planned AMD
= Area 4: ILS CAT Il/lll operations RWY

INEA ADQ Implementation Event 77

>4
National TOD Policy template Part I: Scope : "' -~
Part I: Scope definition 3 1

= Quality/numerical requirements
= Same as Annex 15
= Different National requirements
= Based on user requirements (e.g. terrain Area 1 with Area 2 accuracy)

= Current compliance

= Existing data (per type and Area)
= Meets numerical/quality requirements
= Data not available
= Available data does not meet numerical/quality requirements
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3

National TOD Policy template Part I: Scope 7 -
Part |: Scope definition 4 -
Surveyor
National civil/military geodetic agencies
b) Involved Stakeholders: Gbetacls sesmesment auhorty
Obstacle repository
= functions required per type and Area: Aeronastcal mlormation Services
National regulatory authorities
Beneficiaries (users)

= E.g. obstacle data Area 2

TOD Data Collection
= Regulation — ) (=
= Data Source M wner || S )i
= Obstacle owner i W DTM

= Data originator
= QObstacle assessment

Verification & Validation

.
= CNS, AD & procedure design = = [ ]

= Verification and validation [ [ TOD Storage ]
¢ e.g. AISP, National Geodetic Institute
= Data repository

" Data prOViSiOn . [ e.g. publ-il::c:ti?oirgkyli;i)c.":iata sets ]
= OQversight
INEA ADQ Implementation Event 79
&
National TOD Policy template £ Part II: Responsibilities e

Part Il: Definition of responsibilities ¢ £=

= Regulation

=  Who will develop /update the national civil aviation regulatory framework to ensure the
collection, processing and provision of electronic T & O data for each Area

= List regulations to be updated/created
= By when

= Data source (initial baseline)
=  Who will originate obstacles (Area 1, Area 2, Area 3, Area 4)?
=  Who will originate terrain (Area 1, Area 2, Area 3, Area 4)?
= List existing data sources

= Formal arrangements
= Survey requirements based on data quality requirements for each Area, including periodicity

INEAADQ Implementation Event 80
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National TOD Policy template S

- <o Part Il: Responsibilities
Part 1I: Definition of responsibilities 2 =

= (Obstacles assessment

=  Who will assess the effects of objects penetrating the obstacle collection surfaces on the
aviation infrastructure ?

= Basedon
= Policy for aerodrome safeguarding
= Obstacle authorisation process

= Requires expertise of various aviation domains, i.e. military, CNS infrastructure, aerodrome
safeguarding authority, airspace and instrument procedure designers

INEA ADQ Implementation Event 81

)
O

O

National TOD Policy template 3_

- = = Part Il: Responsibilities
Part 1I: Definition of responsibilities 3 =

= Verification and validation

= Who will V & V existing and new electronic T & O data for each Area?
= Methods for V & V

= Repository
= Who will store electronic T & O data for each Area?

= Maintenance

= Who will update T & O data for each Area
= Unless covered by initial origination
= For Obstacles: should be based on/linked to the national obstacle authorisation process

INEAADQ Implementation Event 82
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Natlonal TOD POI|Cy template -“— Part ” ResponSIbllltleS EUROCONTROL
Part 1I: Definition of responsibilities 4 =

=  Provision

=  Who will provide electronic T & O data for each Area to next-intended user?
= Formats to be used (e.g. GeoTIFF, shape for terrain)
= Media/means

= Cross-border data exchange

=  Who will negotiate / agree with adjacent State on exchange of cross-border data ?
= —mostly relevant for Area 2
= Principles for exchange and harmonization of common TOD with neighboring States

= Oversight

= Who will monitor the implementation of electronic T & O data for each Area?
= Milestones and tasks for affected TOD stakeholders — implementation timeline

INEA ADQ Implementation Event

83

_ ) A | 1‘
National TOD Policy template Part IllI: Costs /@5 o~

Part Ill: Cost recovery and charging

= Placeholder section should identify how the defined functions will finance their
defined responsibilities and the charging mechanisms (to be put) in place

= State specific — no harmonised guidance
= |ICAO Doc 9082 “ICAO’s Policies on Charges for Airports and Air Navigation Services”
= |CAO Doc 9562 “Airport Economics manual”
= |ICAO Doc 9161 “Manual on Air Navigation Services Economics”

= Commission Regulation (EC) No 1794/2006 & 1191/2010
= common charging scheme for air navigation services

= EUROCONTROL Doc 15.60.01 “Principles for Establishing the Cost-Base for En-Route
Charges and the Calculation of the Unit Rates”

INEAADQ Implementation Event
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Co-financed by the Connecting Europe
Facility of the European Union

Objective INFO7 (eTOD) Status

O

EUROCONTROL

Objective INFO7 (eTOD) Status

O

EUROCONTROL
Stakeholders: INFOT - Electr Temain and Obstacle Datn (e TOO)
. ANSPs =
* Airport Operators :
* Regulators
FOC: 05/2018
Planned delay
Estimated "
achievement: 11/2020 i =
-
Completion Rate Evolution (% of States completed the objective) %
k: ¢ e
93% ’ -
76% 78% I - A
™ ”
d . o~ i
= -
L= -
5%
5% [s%] =7 1 ! -}ﬁ i
2016 2017 2018 2019 2020 1{ x
-~ -
v
INEAADQ Implementation Event 86
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INF 07 Proaress for 2017

INFO7 - Electronic Terrain and Obstacle Data (eTOD)

W 100% (Completed) >
W 76 -99% (Ongoing/Late) 3
M 51-75% (Ongoing/Late) 4
26-50% (Ongoing/Late) o
1-25%  (Ongoing/Late) =
0% (Planned/No Plan/Missing 4
Data)
.- (Not Applicable) 4
(Not in the Applicability o
Area)
1 @%) =
408 =
18 (38%)
° @i1%) =
7 a7%)
3 7%
2 5%
Edition 2017

Uk

cH

i b
AT
HU
sl
HR
BA

Fl

r

PL

L

w
UA
BG 0
MK ’
‘ AZ
@R

oy

INEA ADQ Implementation Event
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L

Code  Full name Progn

LU Luxembourg
MAS  Moastichi UAC B

MT  Maha
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INFO7 evolution

Evolution
100% T
1%
20%
9(21%
BO%X
128
70%
60%
s50%
40% 27 (64%)
30%
20%
10%
L
0% 1(2%
Year 2014
Il undefined

1(2% 1%
502%
7079
502% 10 4%
26 (62%)
24579

2¢5%
Vo 205%

Year 2015

Missing Data [l Not Applicable

Year 2016

Bl NoPlan I Late

INEA ADQ Implementation Event

Planned [l Partly completed [l Ongoing

-

EUROCONTROL

19
2(5%

24(57%)

129

12(29%

205%

Year 2017

I completed
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INF 07 - Main 2017 developments

EUROCONTROL

= No progress in terms of the number of States completing this objective, only 2 such as in
previous cycle — Ireland and Armenia

= There was a significant increase in the amount of States that declared being “late”, a total of 24
States, 14 more than last year

= The number of “No Plan” decreased from 5 to 2 States

= “Establish National TOD Policy” (REG 01) entails a very important activity because other
stakeholders actions depend on its availability to further progress and conclude their
implementation activities.

= Nevertheless, only (18) States have completed that activity and (20) are Late, the action was
due for November 2015.

= For other stakeholder’s lines of action the situation is equally bad as they are dependent on the
completion of REG 01.

= The deadline for implementation is approaching, States may consider to address the “Support
to States” of EUROCONTROL for possible support on the implementation of REGO1.

INEA ADQ Implementation Event 89

O

More information on TOD

EUROCONTROL

= aim@eurocontrol.int; alexandre.petrovsky@eurocontrol.int

=  TOD community of interest: https://ost.eurocontrol.int/sites/AISWIM/TOD
(registration required)

= Latest status of eTOD implementation in ECAC Area 1.
https://ext.eurocontrol.int/atmatlas_viewer/?mapCode=eTOD

= INFO7-eTOD
https://www.atmmasterplan.eu/depl/essip objectives/1000089

A
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EUROCONTROL

Formal Arrangements - Needs, Process
and Practices

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

Manfred UNTERREINER
EUROCONTROL
DECMA / ACS / STAN

\WI

The ADQ Requirement e

= Article 6(3)

= When exchanging aeronautical data and/or aeronautical information
between themselves, the parties referred to in Article 2(2), shall establish
formal arrangements in accordance with the requirements specified in
Annex IV, Part C.

=  For Whom?
= All ADQ regulated parties

= Potentially also for further = :
interactions per Art 6(5) | oriaivator | M ot SRR

A
—~—

[

o




PART C
AN N EX IV Formal arrangements
Formal arrangements shall include the following minimum content:
DATA QUALITY
(Q the scope of aeronautical datg)or aeronautical information to be provided;
REQUIREMENTS ;
(b) the accuracy, reselution and integrit supplied;

(c) the required methods for demonstrating that the data provided conforms with the specified requirements;

(d) the nature of action to be taken in the evft of discovery of a data error }r inconsistency in any data provided;

(e) the following minimum criteria for notification of data changes:

— criteria for determining t{¢ timeliness of data provision Pased on the operational or safety significance of the
change,

— any prior notice of expected changes,
— the means to be adopted for notification;

{f) the party responsible for documenting data changes;

(g) the means td(resolve an
‘or aeronautical Ul ®

ambiguitie) caused where different formats are used to exchange aeronautical data

1y potenti

(h) any limitations on the use of data;

(i) requirements for the production of quality reports by data providers to facilitate verification of data quality by the
data users;

(j) metadata requirements,

(k) contingency requirements concerning the continuity of data provision

ADQ “The Big Picture” e

Remember: compliance starts on the DO side...
Q NEXT

INTENDED
USER
|'('
i
U]
COMMON COMMON
METADATA DAEﬁT DA&]T
[ W —_——
t ] i)
¥ % | DATA 3-
Rs A l PROTECTION - § .
an PR Avam.
4l B COMMON
= 1 3 | &0 ecrnee AP ——>
FORMAT p—




\

What are Formal Arrangements (FA)? e

= Different forms of Formal Arrangements
= The ADQ FA
= Service Level Agreements
= Contracts
= Checklists (under specific circumstances)
= Memoranda etc.
= Main Parties usually covered by FA
= Internal/External
= Bilateral (e.g. Aerodrome and AISP)
= Trilateral (e.g. plus involvement of CAA)
= Different media used for FA
= Individual FA (e.g. a classic document: paper, pdf etc.)
= Tool based electronic approaches (e.g. generic check list “tick box”)

\WI

Common attributes/criteria for FA —

= Agreed . .

= Discussed and negotiated ﬁﬂg BAL

= Clear & specific \v . A - - . u —

= Understood
= Documented

= Written

= Relevant

= Upto date
=  Communicated

= Shared

= Maintained

= Monitored

= Signed (incl. e-signature) ﬂ

= Legal commitment :
= Basis for compliance g




ADQ Template for FA

Insert oot

Organisation 1 nse:

Logo Here Organisation 2
Logo Here

DATA PROVISION AGREEMENT
between

2o iams af e ey recemng the SeronaUTICal GaTa o
eronauacal memanon]

12 Mamo af e antiy prowamg e erONEITCa! 03 O
ssronaumeat momason]
{herainafter ~The Data Provider]

ADQ FA template

Its just a template!
see it as “guide”
use and misuse as need
Serve the purpose!

[ —
TADLL OF CONTINTS

1. INTRODUCTION 1
14 seape 1
12 Partien 1 the Ageeement '
13 Fegutatory Fi 1
14
15

2 SERVICES AND SERVICE LEVEL
24 Service 2
23 Srvice Lived N
23 DataC 3
2 ol 4
25 Dita Errars andior 4
26 Comingency s

S FLEMENTS. s
1 Fewarde andl Romedies 5
12 Escalation Procedures s
1 Lisison s

ANNEX & AL Toee

PROVIDED

ANNEX B DATA SET SPECIFICATION N

ANNEX C DELIVERY MEANS »

ANNLXD DATA LXCHANGL FORMAT

ANNEXE DATA GUALITY ATTRIBUTE: "

ANMEXF TIMELIESS s 12

ANNEX G METADATA 1

ANNEXH L THE USE OF THE DATA "

y

\I

EUROCONTROL

Sample content of the FA Template

EUROCONTROL

AgreementError Refersncs

1. INTRODUCTION

1.15coPE

111 This Agreement documents the agreed provision of service for the supply of

seronautieal data andfor seronauteal information (hereinsfier the Data) by [organisaton
name] (hersinafier the Data Supplier) o forganisation name] (the Data Recsiver). Thi
greemant is oversasn and managed by the forganisation name] (The Regulatar)

1.2 PARTIES TO THE AGREEMENT

121 The following table describes and names the legal entities and their representatives
Who have reviewad and approved this Agreement.

Enity

[insert Regulator desails
here]

Address Representative.

[insart Data Recsiver details
here]

[insart Dara Provider details
here]

1.3 REGULATORY FRAMEWORK

131 A number of documents specfy the regulatory requirements for the origination,
production, storage. handiing, processing, transfer and distribution of asronsutical data and
agronautesl information, TRESS niude but ars not exclusis:

. REGULATION (EC) No 55212004 OF THE EUROPEAN PARLIAMENT AND OF THE
INCIL of 10 March 2004 on the interoperability of the European Air Traffic

o

COMMISSION REGULATION (EU) No 732010 of 26 January 2010 laying down
requirements on the quality of aeronautical dats and seronautical information for the
single European sky, as amended by COMMISSION IMPLEMENTING REGULATION
(EU) No 102812014

& Annex 4 to the Chisago Convention — Aeronautical Charts

Annes 5 to the Chicage Corwention - Units of Measurament to be Used in Air and
Ground Operations

a

"

Annex 11 to the Chicago Gonvention — Air Traffic Services
Annes 15 5 the Chisags Convention — Asronautizsl Infommation Services

g Annex 14 to the Chicago Convention — Aerodromes

b fadd any National Regulation]

1.4 ENTRY INTG FORCE AND TERMINATION

141 This Agreement is valid from fenter validity from date] o [enter term date].
alternatively

142 This Agreement entries into foros an the date of the later Signature of the Parties and

shall remain in foroa for an indefinite period unless expiicilly terminated by a signed
sgresment between the Parlies.

Page 1

ANNEX A. AERONAUTICAL DATA AND/OR AERONAUTICAL INFORMATION TO BE
PROVIDED BY THE DATA PROVIDER TO THE DATA RECEIVER

Example:

Data ltem Description

Data ltem X

Data ltem Y.

Data ltern Z

ANNEX B. DATA SET SPECIFICATIONS

ANNEX E.  DaTa QUALITY ATTRIBUTES

Example (1):

Example (2)
The Data sh:
accuracy, resolution ar
[organisation name or system na

[org:
str




e
. . 4

Generic Process to establish FA based on the —

example of SLA

1. Commitment

2. Preparation
- \
Commitment
Preparation
Neg°tlatlon 4. Management
¢ 3. Negotiation
Management | B |- e | |

et [ (==

®

FA - supporting material

= ADQ FA Template [source: ADQI]; Edition 1.1

= CHAIN SLA Package Somer Seemer S
= Tutorial
= Guidance CHAIN SLA template
= Originator Index poe———
=  Template

ADQ FA template

= Examples: N
= FA Bel

= National derivations
of Originator index =T A

https://www.eurocontrol.int/articles/adg-library
https://ost.eurocontrol.int/sites/AISWIM/ADQIWG/Deliverables%20Library/Forms/Deliverables%20Library.aspx

10




A Practical Help

Farmal Arrangement
Implementation Checklist
D&mk management suppor
Gather agreement luumn

D Prepare for meeting

Haia agreement meeting [ ]

[ aree scope of data use Data Criginator Index)

Agree data format ]

[ raree aata quaiity requarements:

Agree service meﬂsureﬁn

DMW FA reporting

Agree FA muinh:nanucn
DCrt:ulu draft FA
Review FAD
DSogn FA
Impherment FAD cn-m—“‘— . Mrtadats e
D monicor Fas L
Update FA]

11

Some examples from ADQ implementers e

o

s

ADQ Compliance Checklist

SERVICE LEVEL AGREEMENT (SLA)

Formal scheme according to Regulation (EU) No. 732010, Article 6,
paragraph 3 for the generation and dispatching of AlP-related
seronautical data

The ADG-Gompliance Checklist serves 36 a formal confraciual arrangement in
3ccomance wiin Requiabon (EU) No_ 732010 of 26 January 2010 1aying_aown
Fequirements on ihe qually of aeranauncal 6313 and aerbnautical INTaMMAtaN Tor e
single Eurogean Sky.

By submiting e signsd ADG-Compliance Chsckilst, the undersignsd
contracting pariner undsriakes to comply with than mests specifisd In this
eontract requirementa for sach dispatching | data
WIEDIn ins valialty period of tns contract (3ss below for Ostaiia)

T e 3 e ————
Regaaror =T

sogutcra st by 0 Enrrgen Commsenam 8 of 38 wsary 3898 — -
= e g o e 4 e s a4 e # e e o 2 S S PSSy S

http://www.eurocontrol.int/articles/adqg-library

12




Data Originator Index
Understand who and where are the sources...

1 Geological Data L
- - . Provider.

®

EUROCONTROL

Aeronautical
Information
Publication

13

#1

Data Originator Index - Ed.1.2

Excel spreadsheet defining:

EUROCONTROL

= |CAO AIP template: Annex 15 App 1 "Contents of the AIP", 15th Ed, Amdt39A
= |dentifiable against: Originators of specific aeronautical data

Header layers can be expanded/collapsed in two ways:

= using top left bar frames:
= click on 1: see only the 3 AIP Parts
= click on 5: see the full AIP header structure

= using left bar frames: +/- to drop down per selected chapter/section
Certain columns are locked (split/frozen) for easier navigation

Readability: adjust the zoom values

\VI

14




Originator Index e

Data Oriqinator Data Approval
Department

15

&

EUROCONTROL

DOI Principle Structure — Header Layers

= Chapter [Layerl] e.g. GEN

= Section [Layer2] e.g. GEN 2 Tables And Codes

= Sub-section [Layer3] e.g. GEN 2.1 Measuring system, aircraft markings, holidays
= Subsub-section [Layer4] e.g. GEN 2.1.3 Horizontal reference system

= Attribute [Layer5] e.g. 1) name/designation of the reference system

AzlL0RT o] A () C [ 3 ] H
1 uiginasee e . Mnats e it 30a
2
3
[
5 SubSubLsction Tite

01 GEN
= GEN_ artrah marings howiaes
3 GEN aroraf marngs. hobdays Eymem ! Trme sysem
04 G0N 21 [irasurng wyster hoikiays : e

] 7 1]Ueanersg aysieen, swcrah rarkngs, Rokiar [ J T ———
o

GEN 71 [Uieasirng sysiem. arcra makngs, hodas 213|Honzontal reference sysem
"

GEN 71 |Ueasarveg wytere awcral kg, holdars ERE T e—
W

i 71 [leasurg tystern, avcrah mangs, hokdaa 71 3| orortal retereree syitem 1) chert stion f fe At
= _ ]
8 GEN 71 Usasung system secrah markngs. holdays FEE aystem 5) areai) of spphe sbon

GEN 1 |Uewsurrsg ystern, avcral g, hoidays 21 3| Morcontal rederence system ) explaraton o Fe
) asterish used
™ GEN 71 [ vy AR g el T A Vet snfeserce St
2 GEN 71 |Usasieng sysiern_serran markngs, hoiars 21 4 Vertcal reference sysiem 1) namestesgranen of e rele
1 GE 2 1]k [ Z he peoed mod
74 GE T asterrs
14 GE s I I
T8 EN_ | |
7 GE | 1 |

16




\VI

DOI online

= Via ADQ Library:
= http://www.eurocontrol.int/articles/adg-library

= DOl direct:

= http://www.eurocontrol.int/sites/default/files/content/documents/single-
sky/mandates/AIP%200riginator%20Index%20%281.2%29%20incorporatin
0%20ICAO%20AnNNnex%2015 15th%20Edition%20AMDT39A.xIsx

17

e
To remember

®

= FA are on the critical path to achieve Data Quality

= Formals arrangements are “formal” and represent a firm commitment, thus they
are evidence for compliance

= FA may take various forms depending on the given context
= Keep it simple and be pragmatic
= Generic FA Process has 4 Main Stages

= Don't draft FAs in isolation and simply impose them

= Exploit Guidelines, Spec and Examples.

18
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EUROCONTROL

Co-financed by the Connecting Europe
Facility of the European Union

Evaluation and Summary

INEA ADQ Implementation Workshop
ANS Czech Republic
Prague, 4-6 Sep 2018

Manfred UNTERREINER
EUROCONTROL
DECMA/ACS / STAN

Prog ramme EUROCONTROL
Day 1
Time Duration | Topic Speaker
13:00 10min Welcome Jan Klas, General
Director, ANS CR
13:10 20 Introduction: Objectives, Program Eurocontrol, Manfred
Unterreiner (MJU)
13:30 60 Data quality drivers and latest developments Eurocontrol, MJU

e Why is Data Quality important?
e Global and regional aspects

14:30 25 Break
14:55 65 ADQ key provisions and means — overview Eurocontrol, MJU
16:00 30 ADQ status based on ESSIP / LSSIP
o European view Eurocontrol, MJU
e LSSIP statusin CR CAA, Lukas Vanék
16:30 30 Main conceptual differences between ADQ and the Eurocontrol, MJU

new EASA Part-AlS incl. consequential amendments
to 139/2014 (ADR Regulation)

17:00 Closing day 1

INEAADQ Implementation Event




Programme
Day 2

Time Duration | Topic Speaker
09:00 5min Introduction Eurocontrol, MJU
09:05 145 Data Origination ITV, Rudolf
e Data Scope Schneeberger (RS)
o Request for Data Origination on behalf of Eurocontrol
e Data Origination Requirements
e Validation and Verification
e Other data originators (survey, procedure
design etc.)
Note 25 min break ca. 10h30
11:30 45 Q & A on Data Origination Participants
12:15 60 Lunch
13:15 60 Data exchange Solitec, Wolfgang
« Differences ADQ vs. Part-AlS & ADR Reg. Scheucher (WS)
e Main Requirements on behalf of Eurocontrol
14:15 40 Data-set: Solitec, WS
e Part| - Aeronautical Data Catalogue
14:55 25 Break
15:20 60 Data-set: Solitec, WS
e Partll - Digital Data Sets
16:20 30 Metadata Solitec, WS
« Differences ADQ vs. Part-AlS & ADR Reg.
e Main Requirements
16:50 10 Q&A Participants
17:00 Closing day 2

INEAADQ Implementation Event
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Programme
Day 3

Time Duration | Topic Speaker

09:00 5min Introduction Eurocontrol, MJU

09:05 115 Terrain & Obstacle Data Eurocontrol, Alexandre
e Requirements Petrovsky (APE)
e Status in Europe based on ESSIP
e TOD Policy
¢ Q&A

11:00 25! Break

11:25 35 Formal Arrangements Eurocontrol, MJU
¢ Reminder on needs, process and practices

12:00 30 Event evaluation (round table) Eurocontrol, MJU

WS Summary
12:30 30 Closing remarks ANS CR
13:00 Closing of WS

INEAADQ Implementation Event
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Means that would be helpful...

= Formal Arrangements

= ADQ Online Library http://www.eurocontrol.int/articles/adg-library
= Data Originator Index (xIs)

= ADQ Compliance Checklist (xIs)

= Data Origination Specification (Vol. 1 & Vol 2)

= AIXM

= AIXM confluence http://aixm.aero/page/confluence
= AIXM common coding guidelines

= EASA Easy Access Rules ATM/ANS

https://www.easa.europa.eu/newsroom-and-events/news/easy-access-rules-atmans-published

= EU Legislation in force (the big picture)
https://www.dropbox.com/s/d4pyfywuf6l9rme/EU_Legislation SES%20%26%20EASA%20%2825Jul2018%29.pdf?
di=0

INEAADQ Implementation Event 5
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Your Feedback please
How did this Workshop go for you?

Q

P — &
Union -

Facility of the Euvropean

Aeronautical Data Quality - Implementation Workshop
45 Sep 2018, ANS C222n Repuosc

= What Went Well? v A i ety et bt b st
=
NN
. ‘\\Qé E
= What Did Concern? \

What may require parboular aRenton of would need enhancement?

= What could improve future workshops?

Ty other suggeston you may have?
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What Went Well (in this workshop)?

..captured on flipcharts

= The positive and encouraging attitude of the Speakers

= All presentations were extremely professional in terms of content
and style, especially TOD with many examples

= Comparison of current ADQ provisions vs. draft EASA 373 rules
was highly informative

= Online questions and the Quiz were most welcome and inspiring

= Red line applied in the workshop programme enabled logic
and structured learning

= Excellent arrangements and hosting by ANS CR were applauded

= Customised workshop topics/approach addressed main implementation
challenges

= Enhanced Awareness on all ADQ matters is of great importance.

INEAADQ Implementation Event 7

What Did Concern (in this workshop) plus other
Suggestions/Improvements
..captured on flipcharts

=  Would have liked to look even more at practical issues like
how to transfrorm spreadsheet data to AIXM

= More practical examples from other countries would be helpful

= Invite speakers with concrete implementation cases (e.g. the
top ADQ implementers)

= Consider to provide an “Implementation Manual” with examples
and best practices

= Invite the local Geodetic Agency to provide insights on their activities
= Info concerning Inspire and its relation with ADQ.

INEAADQ Implementation Event 8
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Did we meet the Workshop Objectives? —
= Facilitate a common understanding of Regulation —
(EU) 73/2010 by addressing identified implementation V'
challenges
= Outline main differences between current requirements
and upcoming changes, based on draft EASA Reg. U
2017/373 including consequential changes to Reg.
139/2014.
A7 jlamme
[ =4
Summary —t

= WS Objectives have clearly been met

= Multi stakeholder attendance covering essential regulated parties helped greatly

= Enabled good interactions and discussions amongst participants

= Achieved enhanced common understanding on drivers and needs behind ADQ

= Shared the ADQ Implementation progress noting key achievements

= Took very close look at Data Origination, Data Exchange and TOD requirements i;{i i
= Shared some good practices & examples from other states \-%}?:; ;é A @‘ﬁ'jx
= Qutlined a range of MoC/GM that are currently available  adl

= With ADQ still being the legal baseline, explained upcoming EASA Part AIS (Op. 02/18)

= Agreed that continuous effort/interaction is required by all regulated parties

= Emphasized that optimum level of ADQ compliance will be basis for future
Certification considering a potentially demanding/short transition phase

= Confirmed that Management support is essential to ensure priorities are correctly established
wrt to key drivers like Safety, Capacity, Quality, Interoperability, User expectations etc.

¥
): K
5
e
¥
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Thanks to ANS CR for hosting this workshop

Facilitator Team really appreciated to be with you!
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