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Presentation purpose LGS
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Review latest developments related to optimum use of airspace in the
Single European Sky

Outline LGS AIM activities to meet ATM needs

Present LGS AIM/SWIM prototype to support Latvian Airspace Concept
development and implementation



Optimum Use of Airspace LGS
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COMMISSION REGULATION (EU) No 677/2011
of 7 July 2011

laying down detailed rules for the implementation of air traffic management (ATM) network
functions and amending Regulation (EU) No 691/2010

Atticle 1
Subject matter and scope

1.  This Regulation lays down detailed rules for the imple-
mentation of air traffic management (ATM) network functions
in accordance with Article 6 of Regulation (EC) No 551/2004
in order to allow optimum use of airspace in the single
European sky and ensure that airspace users can operate
preferred trajectories, while allowing maximum access to
airspaces and air navigation services.

Airspace Users want to operate Preferred Trajectories
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Airspace Designh — Commission Regulation definition LG
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‘airspace design’ means a process to contribute to the

Aticle 2 achievement of network related performance targets and

Definitions to cater for airspace users needs as well as to ensure or

For the purposes of this Regulation, the definitions in Article 2 increase the established safety level and increase the
oiiecHlauon IRG) R 547 290 shillpply. airspace  capacity and environmental performance

through the development and implementation of

In addition, the following definitions shall apply:
advanced navigational capabilities and techniques,

Development and Implementation of advanced navigation capabilities and techniques

improved route networks and associated sectorisation,
optimised airspace structures and capacity enhancing
ATM procedures;

Route networks Sectorisation Airspace structure ~ ATM procedures
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PBN Alliance I-m
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Rodtes,
Volumes,
Sectors.

Airspace planners Procedure designers
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- Activity 7
Airspace Routes

and Holds

Activity 8
Initial Procedure
Design

Activity 9
Airspace Volumes
and Sectors

Activity 10
Confirm ICAO
Navigation
Specification

Dr Vadim Tumarkin

Airspace Design Phases I-G
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Doc 9992
AN/494

—» Activity 11
Airspace Concept

Validation
MANUAL ON THE USE OF PERFORMANCE-BASED
NAVIGATION (PBN) IN AIRSPACE DESIGN

Activity 12

Finalization of

Procedure Design

Activity 13
Procedure Validation— |

Process is en-route and terminal connected,
obstacle/airspace clearance ensured,
aircraft performance oriented.
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Airspace Desigh Management I-m
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Airspace development Airspace design Team
environment interface

Activity6  _ _ o Activity 7 /’/—\‘\ Activity 8 € Activity 12
Agree CNS/ATM Airspace Design Initial Procedure Finalisation of
ASsumptions Route & Holds E—// Design Procedure Design

Activity 9
Airspace Design
Volumes & Sectors

The different activities and the iterative nature of the task means that there must be
very close co-operation between all the players involved in the process
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Airspace Design Methodology LGS
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Network Manager
nominated by
the European Commission

Furopean Route Network
Improvement Plan

PART 1
European Airspace Desigh Methodology - Guidelines

L — - ———

European Network Operations Plan 2012 - 2014 Edition June 2012

Paris, 13 September 2013 8



Airspace Design Principles — ABC LG
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Principle Activity Presentation
in model form
(a) | the establishment and configuration of Airspace Airspace
airspace structures shall be based on structures structures
operational requirements, irrespective of establishment | configuration

national or functional airspace block borders
or FIR boundaries, and shall not necessarily
be bound by the division level between upper
and lower airspace;

(b) | the design of airspace structures shall be a Transparent Airspace users
transparent process showing decisions design volume
made and their justification through taking process allocation
info account the requirements of all users establishment

whilst reconciling safety, capacity,
environmental aspects and with due regard
to military and national security needs;

(c) | the present and forecast traffic demand, at European Route Network
network and local level, and the performance | Route
targets shall be the input for the European Network

Route Network improvement Plan with a view | improvement
to satisfying the needs of the main traffic
flows and airports;
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Airspace Design Principles — DEF LG
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Principle Activity Presentation
in model form
(d) | ensure vertical and horizontal connectivity, Vertical and Terminal
including terminal airspace and the horizontal airspace and
airspace structure at the interface; connectivity the airspace
structure
(e) | the possibility for flights to operate along, or Realization Routes and
as near as possible to, user required the possibility | flight profiles
routes and flight profiles in the en route to operate
phase of flight; along, or as
near as
possible to,
user required
routes and
flight profiles
(f) | the acceptance for assessment and possible | Airspace All airspace
development of all airspace structures structures structures
proposals, including Free Route Airspace, development
multiple route options and CDRs, received and
from stakeholders having an operational assessment
requirement in that area;
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Airspace Design Principles — GHIJ
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Principle Activity Presentation
in model form

(g) | the design of airspace structures including Design of ATC sectors
Free Route Airspace and ATC sectors airspace
shall take into account existing or proposed structures Airspace
airspace structures designated for activities reservation and
which require airspace reservation or restriction.
restriction.

(h) | ATC sector design shall commence with the | Required Routes
required route or traffic flow alignments within | route or
an iterative process that will ensure traffic flow Flows
compatibility between routes or flows and alignments
sectors;

(i) | ATC sectors shall be designed to enable the | ATC sectors Sector
construction of sector configurations that design configurations
satisfy traffic flows and are adaptable and
commensurate with variable traffic demand;

(j) | agreements on service provision shall be Agreements National or
established in cases where ATC sectors on service functional
require, for operational reasons, to be provision airspace block
designed across national or functional establishment | borders or FIR
airspace block borders or FIR boundaries. boundaries

Dr Vadim Tumarkin
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Eurocontrol Initiatives I-G

European ATM Information Management

Service (EAIMS)
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€

EUROCONTROL

Accurate and timely information are organised and
provided through system wide interoperability.

Existing EAD enlarged with WX & Airport data, digital
NOTAM, ADQ compliance.

Pre-departure Static and Dynamic data including ATC
planning, ASM and ATFCM.

Integrated pan-European AIS service including meteo data.

Extension to airports and airspace users.

Advanced Flexible Use of Airspace

Support Service (AFUAS)

Makes better use of available airspace.

Allows military to use larger airspaces for missions on an
absolute time-limited basis.

Allows civil traffic to fly shorter routes.

Provides ASM data visibility and ASM performance
feedback.
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LGS PBN components LGS
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Airspace Design Team

Iterate Development Environment of Airspace
Airspace Design Team Interface

Aeronautical Information Exchange Model
Geographical Information System

Airspace Performance Production and Live Exchange
PBN Airspace Native Design and Analysis

Not all, but most interesting



Current AIS Business
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Dr. Tumarkin diagram 2013_05_14 01

Re-production
is needed

Unable
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Data origination and provision - LGS vision LGS

Data collection and validation

Airspace Design

Flight Procedure Design

AIXM messages generation

Chart production

Safety case and validation

ATM infrastructure approval

Information and Data provision

Dr Vadim Tumarkin
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Identify who needs what information (i.e., which
aeronautical features, attributes, accuracy, resolution,
etc); reassess whether adeguate for intended use;

Authorized users access and
use information through
products and services;
provide feedback whether
complete and adeguate for

its intended use;

Collect information from all
accountable sources;
integrate into Single
Authoritative Source

Make aeronautical information
discoverable and available as
Single Authoritative Source via
SWimM

Verify information characteristics
(e.g., consistency, quality standards);
has information changed and needs
to be updated
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Future AIM business for ATM needs
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PBN Business Scenario LGS
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Crew view

AIM/SWIM environment

ATC view
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Latvian AIM business for ATM needs
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File  Wiew Map  AIM  Applications  Tools  Help

HEANCRON: X N JE Scale; 1:500,000

small_sattif

DME

WOR

Airspace

WerticalStructure

Departure

Departure [StandardinstrumentDeparture]

FlightT ranzition,/ Transitionleq/ TheSegmentLeg [Departureleq)]
EndPuoint/PointChoice/FisD esignatedPoint [0 esignatedPoint]
StartPoint/FointChoice/FixD esignatedPoint [DezignatedPoint]
StartPoint/F acilibybd ak eup/F acilitwdngle/ Thednglel ndication [Anglel
PaointChoices/M avaidS pstem [Mavaid]

PointChoice/FixD ezignatedPoint [0 esignatedPoint]

ST4R

STAR [Standardinstrumentdrrival]

FlightT ranzition,/ Transitionleg/ TheSegmentLeg [Arivalleg]
StartPoint/FointChoice/FixD esignatedPoint [DezignatedPoint]
EndPoint/PointChoice/FisD esignatedPoint [0 esignatedPoint]
StartPaint/F acilitykd ak eupF acilitpingle/ TheAnglel ndication [Angle!
Fix [DesignatedPoint]

PointChoice/M avaidSystem [Mavaid]

OO0O000®

O @\-&

1AP [InstrumentdpproachProcedure]

FlightT ranzition, TranzitionLeg/TheSegmentLeg [FinalLeg]
FlightTrangition/TransitionLeg/ TheSegmentLeg [InitialLeg)
StartPoint/PointChoice/FisD esignatedPoint [0 esignatedPoint]
EndPoint/PaintChaice/FixD esignatedPoint [D ezignatedPaint]
EndPoint/PointChoice/M avaidSpstem [Mawvaid]
StartPoint/PointChoice/M avaidSystem [Mavaid]

FlightT ranzition/ TransitionLeg,/ TheSegmentLeg [Intermadiatel eq)

a
d
a
a
a
d
a
a
d
a
a
d
a
a
d
a
a
a
d
a
a
d
a

E &858 -5-E-5-6-F

Agrodrome

<
Ak OM O o os % .

23.2158532964801 57. 3156783855277

Dr Vadim Tumarkin Paris, 13 September 2013 18



Airspace Production and Exchange
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PBN Business Scenario
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SWIM Master Class LGS
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1. Regional Procedure ground validation mechanism may be established
based on the following:

2. All preliminary design actions have to be done and appropriate input data
and information must be prepared

3. Procedure Ground validation Process is embedded in GIS/AIXM 5.1
environment

4. Interested parties are invited to make flight procedures “translation” into
Data set

5. Procedure “AlIXM 5.1 presentation” makes it possible to
- understand procedure design Concept

- monitor criteria implemented and assess allocation of volumes
associated with procedures

- analyze data completeness needed for navigation DB and aeronautical
charts

- check procedure flyability (ARINC-424)
- reduce validation cost
6. Provide Procedure Package in the model form.
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Iterate Development Environment of Airspace

Live Demo
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Many thanks for your attention LGS

Latvijas GAISA SATIKSME

Dr. Vadim Tumarkin . |
Head of AIS, Latvia Questions, please



