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Germany completes 
the integration of 
civil and military air 
traffic management 
in its airspace

AIR TRAFFIC CONTROLLERS AT 
EUROCONTROL’s Maastricht Upper Area 
Control Centre (MUAC) are now provid-
ing integrated civil and military air nav-
igation services in the Hannover Upper 
Information Region (UIR) – the upper air-
space (above 24,500 feet) of the north-west 
of Germany.

The overarching objectives of the inte-
gration are to improve the air traffic man-
agement system for the benefit of both 
civil and military airspace users and to 
achieve economies of scale for all parties 
involved. Airspace being a finite resource, 
an integrated civil-military system will 
also generate positive effects for the Euro-
pean network.

According to Gerd Hoofe, State Secre-
tary for Defence of the Federal Republic of 
Germany: “The civil-military integration 
of air navigation services has been a well-
known feature of operations in the Federal 
Republic of Germany for more than 20 
years. The integration of operational air 
traffic in the Hannover Upper Area Infor-
mation Region continues the tradition of 
jointly managed air navigation services 
within Germany. Now the last portion of 
German airspace has been incorporated 
into this undertaking. I am convinced 
that this project will achieve substantial 
efficiency gains not only for German mili-
tary aviation and operational air traffic in 
general, but also for civil aviation across 
Europe. The joint work of all the partici-
pants involved has made this outstanding 

achievement possible and the project can 
be regarded as an excellent example of  
civil-military cooperation in Europe.”

The Director General of Civil Aviation 
in the German Federal Ministry of Trans-
port and Digital Infrastructure, Gerold 
Reichle added that the implementation 
of this step concludes the successful  
civil-military integration project in the 
entire German airspace.

“On the basis of a mandate received 
by EUROCONTROL’s 41 Member States, 
EUROCONTROL is happy to also provide 
military air traffic control services in an 
integrated manner. This strategic alliance 
between civil and military air traffic con-
trol is a long-term partnership which will 
secure mutual benefits by sharing scarce 
resources and enhancing service quality. 
The next significant step for MUAC will be 
to achieve civil and military integration in 
the upper airspace of the Amsterdam Flight 
Information Region (FIR) in the first half 
of 2017. This is in line with the principles 
set out in the National Airspace Vision of 
the Netherlands and is another major step 
towards full civil and military integration 
in MUAC airspace,” said Frank Brenner, 
Director General of EUROCONTROL.

As explained by Jac Jansen, Director 
of MUAC: “Operational air traffic ser-
vices in the Hannover UIR have since 
1975 been provided from Maastricht by 
employees of the German Armed Forces, 
who in 1993 were integrated into a local 
Deutsche Flugsicherung (DFS) unit based 
at MUAC’s premises. Following the terms 
of the Agreement relating to the provision 
by EUROCONTROL of Air Traffic Services 
to Operational Air Traffic in the Han-
nover UIR, signed in 2016 by the Ministry 
of Defence of the Federal Republic of Ger-
many and EUROCONTOL, the 48 former 
DFS employees have now become an inte-
gral part of our staff complement and we 
extend a warm welcome to them. The cost 
of military service provision in the Han-
nover UIR will be borne entirely by the Ger-
man Ministry of Defence. Owing to greater 
synergies with civilian air traffic control, 
these costs will be lower than previously, 
and will further decrease over time as the 
staff complement nears its target comple-
ment of 31 staff in the coming years.” ▪

EUROCONTROL and 
the European Defence 
Agency consolidate 
their cooperation

FOLLOWING THE AGREEMENT 
between EUROCONTROL and the Euro-
pean Defence Agency (EDA) signed in 
2013, both organisations have started 
a close cooperation on the SESAR pro-
gramme. In compliance with the ini-
tial agreement, the cooperative work 
has been updated by the two organi-
sations for the years 2017-2018 in order 
to accommodate the tasks as defined in 
the SESAR 2020 programme.

The work programme makes 
E U ROCON T ROL’s e x per t i se i n  
civil-military ATM coordination avail-
able to EDA to facilitate EDA’s role 
regarding the coordination of military 
views in the context of the Single Euro-
pean Sky (SES) and its interface towards 
the European Union (EU) institutions.

During the implementation of the 
previous joint work programme, the 
EDA-EUROCONTROL cooperation 
successfully contributed to the pro-
vision of harmonised military inputs 
to the 2015 ATM Master Plan update 
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campaign, supported Member States bid-
ding for EU co-financing in Innovations and 
Networks Executive Agency (INEA) calls and 
provided technical impact analysis on the 
SESAR deployment programme and Euro-
pean Aviation Safety Agency (EASA) regula-
tory material under development.

“The needs of military aviation often 
go beyond the scope of civil aviation,” said 
Frank Brenner, Director General of EURO-
CONTROL. “To work effectively, European 
airspace management must address both 
military and civil airspace user needs with 
coordinated processes and consultation 
between civilian and military stakehold-
ers. EUROCONTROL and EDA are working 
together to contribute to this process.”

“To preserve military access to all air-
space, it remains essential that we develop 
harmonised low-cost interoperable SESAR 
solutions, including standardisation and 
certification processes, and that we pro-
vide common mitigation actions”, said 
Jorge Domecq, Chief Executive of the 
European Defence Agency. “Moreover 
the deployment phase of SESAR offers an 
opportunity for the military, to avail itself 
of funding to enhance their ATM technol-
ogy, when appropriate. This has already 
been the case for INEA Call 2015, whereby 
14 military projects submitted through 
EDA have been awarded funds adding up 
to a total of €53.5 million, which is roughly 
10.5% of total funds awarded.”

EUROCONTROL and EDA have been 
working closely together since 2008 to 
ensure improved coordination and coop-
eration between civil and military air traf-
fic, moving towards a Single European Sky 
for both military and civil air transport. ▪

Belgian Defence to 
deploy MUAC’s shared 
ATC system at several 
military sites in Belgium

THE AIR TRAFFIC CONTROL system of 
EUROCONTROL’s Maastricht Upper Area 
Control Centre (MUAC) will be deployed 
at several military sites across Belgium 
for the provision of military air traffic ser-
vices in Belgian airspace. Jac Jansen, repre-
senting EUROCONTROL MUAC, and Major 
General Rudy Debaene, acting Director 
General Material Resources, have signed 
an agreement concerning the provision of 
air traffic control data services to Belgian 
Air Defence.

This decision by the Belgian State 

under pins the rec-
ommendations of a 
study which assessed 
the operational and 
technical feasibility 
of deploying a Shared 
ATS System (SAS) at 
Belgian Air Defence 
sites as a cost-effective 
solution for the replace-
ment of the SEROS II 
system, which is cur-
rently reaching the 
end of its life cycle. The 
shared ATS system will 
become operational in 
2019 at the air traffic control centre (ATCC) 
for en-route military operations and at 
the ATC towers in Koksijde, Beauvechain, 
Florennes and Kleine-Brogel for approach 
and tower operations.

The Shared ATS System is a pioneer-
ing data services project allowing ATM 
data services to be provided by one air 
navigation service provider to another, 
whether civil or military. It helps alleviate 
the defragmentation of the European net-
work and lays the foundations for SESAR’s 
Virtual Centre Concept.

Military controllers in Belgium will use 
the same flight data processing system, con-
troller working positions and human-ma-
chine interface as those used at MUAC. This 
entails processing information (e.g. cor-
related aircraft tracks and flight plans) for 
en-route, approach and tower control oper-
ations. The project will require adaptation 
of the MUAC flight data processing system 
and controller working positions in order to 
integrate the Belgian Air Defence airspace 
and sectors and to develop and implement 
the specific military functions identified in 
the feasibility study.

The primary benefit of a shared air 
traffic view is increased safety, thanks 
to a closer understanding between mil-
itary and civil controllers. Economies of 
scale are also secured through common 
development and maintenance resources. 
As MUAC facilities are upgraded and/
or developed to SESAR standards, the 
improvements will automatically flow to 
the Belgian Air Defence sites served from 
MUAC. Furthermore, where in the past 
oral coordination procedures were used 
for synchronisation purposes, this process 
will now be automated, bringing with it a 
significant reduction in workload for both 
supervisors and controllers in Belgium 
and at Maastricht. Use of a common sys-
tem provides important efficiency gains 

as civil controllers are aware of the status 
of the military areas and the intentions 
of the military aircraft operating in these 
areas, allowing more effective capacity 
management.

“The Shared ATS System is based on a 
proven Virtual Centre Concept developed 
and deployed by MUAC across various 
Royal Netherlands Air Force sites in 2013. 
The system is robust, and we have every 
confidence that our Belgian colleagues 
have made a good choice. Furthermore, 
MUAC and Slovenia Control are currently 
engineering a demonstrator as part of the 
ATM Data as a Service (AdaaS) Project. 
This Project, which is co-funded by the 
European Union, aims to deploy a proto-
type which will support the provision of 
air traffic services in Slovenian airspace 
using the MUAC flight data processing 
system, controller working positions 
and human-machine interface”, says Jac 
Jansen, Director of MUAC.

"The Material Resources General 
Directorate can only confirm the advan-
tages of this cooperation," says Major Gen-
eral Rudy Debaene. "Quite apart from the 
economic advantages and those of reduc-
ing the numbers of specialised military 
technicians, this cooperation constitutes 
an important step forwards in the man-
agement of Belgian airspace, which will 
become more efficient and safer, thanks 
to two of the three actors involved."

According to Major General Frederik 
Vansina, Commander of the Belgian Air 
Component, "Cooperation in the same 
system ensures smoother coordination 
and communication, which can only be of 
benefit to flight safety." ▪
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SESAR 2020: The 
ATM Master Plan for 
Europe kicks off

FOLLOWING ITS OFFICIAL START on 1 
November 2016, SESAR 2020 Project PJ20 
“AMPLE – ATM Master Plan for Europe” 
kicked off at a successful event attended 
by all of the SESAR 2020 partners who 
are actively contributing to PJ20 (21 in 
total). Together, PJ20 partners bring key 
European ATM expertise from air naviga-
tion service providers, airports, airborne 
and ground systems manufacturers, and 
EUROCONTROL which is the project lead.

SESAR 2020 is an ambitious pro-
gramme that aims to develop new tech-
nologies and operational procedures to 
support the implementation of the Single 
European Sky concept; it is driven by the 
SESAR Joint Undertaking (SJU), created 
under Article 171 of the Treaty establish-
ing the European Union, and has as its 
founding members the European Union 
and EUROCONTROL.

“Within the Single European Sky, the 
ATM Master Plan is the roadmap to the 
year 2035 and beyond”, says PJ20 project 
lead Marie-France Deslandes, “guiding 
and connecting ATM Research & Inno-
vation with deployment in terms of the 
construction of the future European ATM 
System”. The European ATM Master Plan 
Edition 2015 was approved by the SESAR 
Joint Undertaking Administrative Board, 
including the European Commission and 
EUROCONTROL. This last published ATM 
Master Plan edition sets out Performance 
Ambitions and a Vision for European 
ATM, also in alignment with the ICAO 
Global Air Navigation Plan.

Pursuant to EU Regulation 409/2013, 

the ATM Master Plan is the essential 
instrument that allows all European 
ATM key civil and military stakeholders 
to share and further develop this com-
mon vision for future European ATM. It 
sets out the SESAR solutions which, fol-
lowing successful research, are likely to 
constitute future Common Projects for  
deployment.

The ATM Master Plan is of necessity 
a living plan, and needs to keep abreast 
of developments in European ATM per-
formance, progress and outcome of both 
research and deployment of SESAR solu-
tions. As part of SESAR 2020, it’s the duty of 
PJ20 to ensure the maintenance, updating 
and alignment of the three levels of the ATM 
Master Plan and its associated portal. ▪

Successful phase one for 
ERATO implementation 
in Bordeaux

ON 17 NOVEMBER 2016, the air traffic 
control centre in Bordeaux started phase 
one of the implementation of the ‘Elec-
tronic Environment ERATO’ project, fol-
lowing a period of thorough preparation 
between the French air navigation service 
provider (ANSP), DSNA, aircraft operators, 
neighbouring ATC centres (ACCs) and the 
Network Manager (NM). This is a major 
exercise, involving changing the ways of 
working of all 280 air traffic controllers at 
Bordeaux.

A transition period is inevitable and 
this means that capacity is temporarily 
reduced so that air traffic controllers can 
be fully familiarised with the new system 
and its capabilities.

To minimise the impact, DSNA and the 
Network Manager initiated planning and 
coordination several months ago when 
dedicated focal points and teams were put 
in place in Bordeaux, Paris (DSNA head-
quarters) and in Brussels. Initial plans and 

options were proposed at the beginning 
of the summer 2016 in order to best assess 
the impact of each of them. On 3 October 
2016, the scenarios, capacity levels, staff-
ing and reroute design were defined in the 
final plan.

The traffic simulations carried out by 
NM showed that up to 400 flights a day 
would need to be rerouted during phase 
one of the implementation to avoid the 
Bordeaux airspace.

Neighbouring control centres played 
their part to ensure a smooth transition; 
the Spanish ANSP, ENAIRE, rostered 
extra staff up to summer levels in Madrid 
and Barcelona ACCs to offer the capacity 
needed and the military agreed to cancel 
exercises to release the airspace. In Brus-
sels, the Network Manager Operations Cen-
tre (NMOC) has been holding regular daily 
network teleconferences to inform the air-
lines of the daily plan provided by DSNA.

It has been a real success so far and 
the airline operators have been very pos-
itive in their feedback. The network has 
registered relatively few delays and the 
capacity of Bordeaux’s airspace is already 
increasing back towards normal levels, 
hence reducing the mileage flown and 
additional cost to the operators.

Maurice Georges, CEO of DSNA, said: 
“DSNA staff is totally mobilised with the 
implementation of this major project. I 
appreciate the efforts made by the entire 
aviation community to ensure a suc-
cessful commissioning of the Electronic 
Environment ERATO in Bordeaux. The 
transitioning phase ahead of us relies on 
high predictability for all flights and trust-
worthy collaborative processes with our 
customers and partners.”

For the first time in the case of a new 
ATM system implementation, a team from 
Bordeaux ACC and DSNA headquarters 
were present in the Brussels NMOC to man 
a position specially created for ERATO. 
This made a big difference – with much 
better awareness of the situation which, 
in turn, improved coordination, flexibility 
and reactiveness.

For the first time a dedicated Port-
let was made available on the Network 
Operations Portal (NOP) Portal to provide 
detailed pre-tactical and tactical informa-
tion to airspace users.

"This is a perfect example of good 
coordination between an ANSP and NM, 
which made for one of the best transitions 
ever to a new ATM system implementa-
tion," said Joe Sultana, Director Network 
Manager. ▪
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Nice Côte d’Azur 
Airport successfully 
integrated into NMOC 
via B2B web services

ON 19 DECEMBER 2016, Nice Côte d’Azur 
Airport was successfully integrated 
into the European ATM Network as an 
Advanced ATC TWR (tower) Airport.

Nice is the first airport to provide 
Departure Planning Information (DPI) 
data via B2B web services to the Network 
Manager Operations Centre (NMOC).

At the same time, Liverpool Airport 
also became an Advanced ATC TWR Air-
port by providing the DPI data via the tra-
ditional Aeronautical Fixed Telecommu-
nications Network (AFTN) network and 
Copenhagen was connected to the ATM 
network as the 22nd CDM Airport when it 
began to send the full set of DPI messages.

These three airports have increased 
the percentage of departures that are now 
providing DPI data to NMOC to 38%.

The best way for an airport to become 
integrated into the ATM network is to 
implement the Airport Collaborative Deci-
sion Making (A-CDM) process. However, 
airports that have no plans to implement 
the A-CDM process but still wish to be part 
of the ATM network may do so by becom-
ing an Advanced ATC TWR Airport. Such 
an airport may provide a reduced set of DPI 
messages with a reduced set of advantages 
(compared to CDM Airports).

Airport CDM systems orchestrate pro-
cesses where aircraft operators, ground 
handling agencies, airport authorities 
and ATC work collaboratively in order to 
optimise traffic handling while Advanced 
ATC TWR Airports only provide data after 
the off-block event:

 ■ an accurate estimate of the take- 
off time;

 ■ the taxi time;
 ■  the departure route (SID).

In both cases, the proactive sharing of 
real-time data is enabled with the NMOC, 
therefore optimising the ATFCM (Air Traf-
fic Flow and Capacity Management) slot 
allocation process and achieving the more 
efficient use of the ATFCM network capacity.

DPI information is sent from CDM Air-
ports or Advanced ATC TWR Airports to 
the NMOC in the form of messages. These 
messages “fill the gap” between the last 
information sent by the Aircraft Operator 
(AO) through flight planning messages 
and the information known by the airport.

 ■ For CDM Airports, it is based upon 

information shared between local AO 
representatives, handlers, the airport, 
TWR, etc. This information consists of 
updates of turn-round processes, air-
port constraints, etc.

 ■ For Advanced ATC TWR Airports,  
the information comes from the ATC 
TWR only.
For a given flight, the NMOC receives a 

“flight plan” (FPL) message several hours 
before take-off and, in some cases, later 
“delay” (DLA) and “change” (CHG) mes-
sages might provide updated estimates 
of the off-block time. However, these FPL, 
DLA and CHG messages are issued by the 
AOs from their Aircraft Operations Cen-
tres (AOCCs) who are not always aware 
of the local situation or the constraints 
imposed by airport operations and so are 
not able to provide a fully accurate take-off 
time estimate.

Sometimes, for reasons outside the 
AO’s control (de-icing situations, runway 
changes, etc), the take-off times derived 
from FPL, CHG, or DLA message are less 
accurate or not received at all.

The purpose of the DPI message is to 
supply NM with flight data related updates 
that are only available from sequencing 
tools (e.g. DMAN, CDM Airport systems 
and TWR systems) or data that is only 
available shortly before departure. This 
improves the accuracy of IFPS f light  
plan data.

The DPI message can be triggered by 
ATC (TWR) systems, by sequencing tools 
(e.g. DMAN) or by Collaborative Decision 
Making (CDM) systems at airports. ▪

EAD certified under 
SES legislation

EUROCONTROL HAS BECOME THE 
f irst pa n-Europea n 
Aeronautical Informa-
tion Service Provider 
to be certified under 
the Single European 
Sky legislation regard-
ing the provision of the 
European AIS Database 
(EAD).

EAD is the world’s 
l a rges t Aeron aut i-
cal Information Sys-
tem (AIS) supporting 
the provision of the 
E A I M Ser v ices.  It 
was developed by the 

EUROCONTROL Agency as a service to 
States and stakeholders. The aim of EAD is 
to ensure the availability of electronic aer-
onautical information of high quality, pre-
sented in a harmonised way and serving 
the requirements of all relevant users in 
terms of data quality and timeliness. The 
service allows other Aeronautical Infor-
mation Service Providers (AISPs) to enter 
and maintain their data in a central repos-
itory and enables data users to retrieve and 
download AIS data in real time. 

“We are pleased to have received the 
EASA certification for EAD which allows 
us to take this invaluable service to the 
next level,” said Joe Sultana, Director Net-
work Manager. “We see EAD as an essen-
tial element of the work of the Network 
Manager as a whole and we look forward 
to seeing EAD as part of the revision of 
the Network Management Implementing 
Rule. This would allow EAD to contribute 
even further to network efficiency and 
performance.”

EAD has been providing AIS services 
for more than 13 years. To date, 38 States 
have fully aligned themselves with the 
EAD processes and systems in their Aer-
onautical Information Management solu-
tions. A further 9 States have plans to fully 
join the EAD service, and one more is in 
negotiation. EAD users include European 
States, but also countries such as Canada, 
the Philippines and Brazil. 

Future plans for EUROCONTROL 
include the certification of the Network 
Manager as the first pan-European Service 
Provider of Central Air Traffic Flow Man-
agement in 2019. ▪
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of EASA, Henrik Hololei, Director General 
of DG MOVE, and Frank Brenner, Director 

General of EUROCONTROL.
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Frequentis Advertising Feature

Frequentis: Making software-defined 
networks a reality for ATM
The Brazilian national ANSP deploys an efficient converged network.

CISCEA, the Brazilian national ANSP, manages 22 million 
km2 of airspace across a country twice the size of Europe. 
Its airspace includes both high-traffic areas equipped with 
multiple telecommunications technologies and areas where 
VSAT may be the only option. With air traffic growing rapidly, 
CISCEA needed to scale up to deliver higher network 
availability, increased reliability and improved safety, while 
controlling costs and re-using existing network infrastructure. 
The organisation also wanted to achieve greater flexibility in 
support of dynamic resectorisation, and to deploy the new 
solution with minimal risk and disruption.

To meet these challenging requirements, CISCEA selected 
Frequentis to deliver a hybrid IP-based solution that includes 
the world’s first ATM-grade software-defined network (SDN). 
Recife is the first flight information region (FIR) in Brazil to 
have adopted the solution, and CISCEA expects to complete 
a phased implementation across all FIRs before 2020. Just 
as different countries in Europe adapt the EUROCONTROL 
standard to local requirements, the Frequentis solution 
is managed centrally but works with different levels of 
governance in each of Brazil’s four FIRs.

With the SDN approach, the network is a completely flexible 
virtual entity defined via a software overlay. The solution 
provides ATM-grade network overlays that sit between 
the physical network components and the communication 
applications, eliminating the strong dependencies that 
previously existed between individual applications and 
backbone networks. 

Using application-aware intelligent network routing and 
bandwidth optimisation, the Frequentis solution for CISCEA 
converges multiple applications and prioritises data flows 
according to their relative criticality. Real-time monitoring 
and brown-out detection combine with this intelligent 
routing to ensure that safety-critical communications always 
get through. Furthermore, the solution contains a National 
Management System which handles monitoring and 
configuration for the different ATM subsystems.

Lt. Col. Eng. André Eduardo Jansen, Director of the Technical 
Division at CISCEA, comments: “By deploying a Frequentis 
ATM-grade network with SDN capabilities, we hope to 
substantially improve the way we deal with brown-out 
scenarios, thereby achieving high availability and improved 
safety for our ATM and ATC systems.”

In addition to delivering improved availability for safety-
critical communications, CISCEA expects to achieve 
significant operational cost savings thanks to a 90 percent 
reduction in radio bandwidth demands compared to 
conventional IP networks without dedicated ATM-grade 
network overlays. 

“The solution supports future growth while bringing flexibility 
and efficiency to meet our dynamic operational demands. 
With an enhancement in overall service levels, this should 
result in economic advantages by reducing our WAN 
component costs,” comments Lt. Col. Eng. André Eduardo 
Jansen, Director of the Technical Division at CISCEA.  ▪

National flow management centre 1

Flight information regions /  
area control centres

5

Approach centres 47

Towers / large airports 59

Passengers (in millions) 100

Europe + USA total area 

22.5M km2

Year on year traffic growth 

15%
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Waypoints

1 Source: EUROCONTROL Statfor 2 Includes "Non Classified" and "Military" 

Flight share by market 
segment in 2016 1

(compared with 2015)

All-cargo 
314,000 (3.1%)

Charter 
346,000 (3.4%)

Business aviation 
681,000 (6.7%)

Low-cost 
3,071,000 (30.1%)

Traditional scheduled 
5,379,000 (52.8%)

Other2 
406,000 (4.0%)

2.1%

7.5%

-0.5%

-15.3%

1.6%

-4.3%

10,197,000
Total flights in ECAC

% growth on 2015 on 
average daily terms 2.5%

= 100,000 flights in 2016 (rounded)
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Featuring CODIS Products

At The Glass recording - a new Esterline technology

NETVIZ

When it comes to guiding aircraft safely to their destination, only the best visualization  solution is 
good enough. That is why Esterline has now equipped its leading Codis ATC 2Kx2K display with 
the unique NetViz streaming capabilities. Built-in or retrofi tted into your  existing Esterline display, 
NetViz offers true At The Glass recording capabilities  (mathematically lossless compression and 
a low bandwidth). NetViz helps you to reduce costs and, most importantly, take air traffi c control 
to whole new heights.

www.esterline.com/codis

EST-Air Traffic-advertentie-Skyway-210x297-FIN.indd   1 12/07/16   13:59
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1 Source: EUROCONTROL Statfor 2 On average daily terms

1 Amsterdam  490,000 5.9%

2 Paris CDG  479,000 0.5%

3 London Heathrow  475,000 -0.1%

4 Frankfurt  463,000 -1.4%

5 Istanbul Ataturk  455,000 0.0%

6 Munich  392,000 3.6%

7 Madrid Barajas  378,000 2.9%

8 Rome Fiumicino  314,000 -0.7%

9 Barcelona  308,000 6.3%

10 London Gatwick  280,000 4.3%

TOTAL NUMBER OF 
FLIGHTS IN 2016 

(ROUNDED)

% GROWTH 
ON 20152

Top 10 busiest 
airports1

Arrivals & Departures in 2016

Featuring CODIS Products

At The Glass recording - a new Esterline technology

NETVIZ

When it comes to guiding aircraft safely to their destination, only the best visualization  solution is 
good enough. That is why Esterline has now equipped its leading Codis ATC 2Kx2K display with 
the unique NetViz streaming capabilities. Built-in or retrofi tted into your  existing Esterline display, 
NetViz offers true At The Glass recording capabilities  (mathematically lossless compression and 
a low bandwidth). NetViz helps you to reduce costs and, most importantly, take air traffi c control 
to whole new heights.

www.esterline.com/codis

EST-Air Traffic-advertentie-Skyway-210x297-FIN.indd   1 12/07/16   13:59
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Data

Top airports 
per market 
segment1

Arrivals & Departures in 2016
(percentage growth on 2015 on average daily terms)

1 -0.2%London Heathrow  456,000 

2 Frankfurt  407,000 -0.7%

3 Istanbul Ataturk  378,000 -1.5%

4 Paris CDG  375,000 -1.3%

5 Amsterdam  343,000 1.9%

Traditional scheduled

1 9.0%Barcelona 201,000 

2 London Gatwick  200,000 8.9%

3 London Stansted  150,000 5.7%

4 Dusseldorf  137,000 3.3%

5 Istanbul Sabiha Gokcen  130,000 3.6%

Low-cost

1 Source: EUROCONTROL Statfor

14



Data

1 -52.7%Antalya  24,000 

1 -0.1%Paris Le Bourget  48,000 

1 3.1%Leipzig  38,000 

2 Palma de Mallorca  12,000 10.2%

3 Burgas  10,500 13.3%

4 Tel-Aviv Ben Gurion  10,200 2.9%

5 Iraklion Nikos Kazantzakis  9,700 19.0%

2 Nice  32,000 6.5%

3 Geneva  32,000 -0.6%

4 London Luton  28,000 -0.5%

5 Farnborough  22,000 1.8%

2 Paris CDG  32,000 1.7%

3 Cologne Bonn  28,000 0.4%

4 Liege  24,000 -4.3%

5 East Midlands  22,000 -5.4%

Charter2

Business aviation

All-cargo

2 Helicopter flights were removed for this ranking, out of area airports only include European flights
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Indra Advertising Feature

Indra's Cybersecurity solutions for ATM
By Ricardo Amieiro – Indra’s ATM Cybersecurity Manager

In the last years Cybersecurity has emerged as the main concern for Governments, Companies and other 
organizations. Air Traffic Management industry is not an exception. The introduction of new technologies, 
the interoperability needs, and new communication methods among others, have dramatically widened the 
attackable surface of ATM systems, increasing the Cybersecurity risks and challenges.

Indra has been providing Cybersecurity solutions and services over the last 20 years, deploying, operating and 
monitoring critical infrastructures as well as providing consultancy services for the most demanding markets in 
terms of security management. At the same time, Indra is a leading company in the ATM international market, 
supplying Air Traffic Management systems for more than 100 years, with over 4.000 Air Traffic Management 
installations in more than 160 countries. 

The combination of such experience has placed Indra in the best position to address these challenges by 
providing cutting-edge services and solutions integrated within a Cybersecurity 360 model to satisfy our 
clients and guarantee that aircraft flights are secure and safe:

Access Control.

The control of the access of people, devices and 
media to the systems is the first barrier to protect both 
information and systems. 

• AAA solutions to provide authentication, 
authorization and accounting services. 

• PKI infrastructure, whose purpose is to ensure the 
security of any electronic transfer of information 
performing user authentication and encryption/
decryption when needed. Indra is one of the 
leading suppliers of PKI infrastructures with 
experience in very large systems such as the 
Spanish National ID CARD and PKI, Spanish 
Electronic Passport or Panama Public Registry 
National PKI, among others.

• Network Access Control to identify, evaluate, and 
keep track of network devices from the instant 
they are connected to the ATM Network, allowing, 
denying or limiting network access based on 
device posture and security policies.

• USB Frontier are the most effective barrier against 
threats that use means of indirect connectivity as 
their spreading vector. Indra Kiosks implement 
these security measures. The Kiosk verifies 
the absence of malware before the device is 
connected to the systems, supporting media 
devices such as USB memories, Flash memories, 
CD/DVD and laptops. 
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Indra Advertising Feature

Infrastructure Protection.

 To avoid and prevent attackers and malware 
from reaching networks and/or systems: 

• The Secure Perimeter provides secure 
communications among the ATM network 
and the interconnected systems. This is 
a very mature technology implanted in 
medium and large organizations including 
ATM environment. Indra has deployed 
the Logical Security System design and 
implementation for SACTA Air Navigation 
System in all its sites within the whole Air 
Navigation Network (5 Control Centres and  
40 Control Towers).

• Hardening. In order to provide a defence-
in-depth and service-oriented perspective 
a set of actions is carried out to identify the 
minimum set of system elements needed 
to perform the service task, and to provide 
a secure (hardened) configuration of 
systems (OS, infrastructure, COTS software, 
bespoke applications...) and appliances in 
a way to allow fully functional operation to 
users, while providing a minimum of attack 
surface, improving security management, 
and eliminating any known vulnerability at 
any layer. 

• Cross Domain provides advanced 
protection verifying the absence of 
malicious software before it is shared 
or transferred into corporate and critical 
environments. It’s an emerging technology, 
first implemented at military and nuclear 
environments that will be a must to connect 
ATM network to external systems.

CERT / SOC Services. 

Prevention services based on cyber intelligence and early warnings could 
let us act even before the attacker get access to the infrastructure or 
system. Finally and despite all security measures taken, there is a need 
to immediately detect and respond to any attack in order to minimize the 
damages and restore the systems to regular operation. These capabilities 
are implemented by mean of SOCs (Security Operations Centres) and CERTs 
(Computer Emergency Response Teams). Indra has deployed national 
CERTs (e.g. INCIBE CERT-SI) and SOCs (e.g. Spanish DoD SOC) and its own 
SOC: i-CSOC. The Indra i-CSOC global network of advanced Cybersecurity 
Operations Centres provides 24x7 services follow-the-sun to critical 
infrastructures and ATM stakeholders in Europe & LATAM. ▪

For further information contact to our expert:

Ricardo Amieiro 
Indra’s ATM Cybersecurity Manager  
ramieiro@indra.es
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SESAR 2020

WHY EUROCONTROL  IS
FUNDAMENTAL  TO THE
SUCCESS OF SESAR 2020
When it comes to researching, implementing and 
supporting new pan-European ATM technologies 
and procedures the Agency is in a unique position 
to provide both top-down and bottom-up levels 
of expertise to the SESAR 2020 programme.

This year the second phase of the Single European 
Sky ATM Research (SESAR) programme begins 
to gather real momentum. SESAR 2020 will 

build on the experiences of SESAR 1, a highly complex 
programme which nevertheless delivered 63 solutions 
ready for deployment. One of the most difficult chal-
lenges facing SESAR 1 researchers was having to learn 
how to work together – but now that these lessons have 
been learnt, SESAR 2020 will be able to deliver new solu-
tions to address the challenges Europe’s ATM system will 
have to face in the coming decades.

EUROCONTROL, together with the European Com-
mission (EC), has been a co-founder of the SESAR Joint 
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SESAR 2020

EUROCONTROL is fundamental 
to addressing all these challenges
THE SESAR 2020 WORK Programme has been organ-
ised around 18 industrial research ATM solutions pro-
jects and seven very large-scale demonstrations grouped 
in four key features: high performing airport operations, 
optimised network services, advanced air traffic services 
and enabling the aviation infrastructure. 

“The Agency has a role to play in most of these 25 
projects,” says Pierre Andribet, Head of Research and 
Development and SESAR Contribution Division at EURO- 
CONTROL. “As an independent, neutral pan-European 
technical ATM organisation, EUROCONTROL has focused 
its technical expertise, knowledge and capabilities upon 
tasks which support the improvement of the European 
network as a whole. These capabilities include its role as 
Network Manager and its work to integrate airports, air 
traffic services, civil and military airspace users within 
the network. EUROCONTROL also has a vital role to play 
in ensuring interoperability of new-generation systems 
and procedures at European and worldwide levels”.

In the optimised network services domain, the goal is 
to consolidate air navigation service providers (ANSPs), 
airports, military and airlines processes, with the Net-
work Manager facilitating decisions at the most appro-
priate level while maintaining an overall optimal perfor-
mance for the network.

“If an aircraft operator applies for a trajectory, NM 
will have to ensure there is agreement across the network 
that the trajectory can be executed,” says Joe Sultana. 
“We are the glue that is needed to link each trajectory 
with the constituent part of the network. You need some-
one to understand how the network is performing, where 
the problems are, what the options are, and that’s the 
Network Manager. You can’t have an agreement between 
the airspace user and 10 different ANSPs and the two air-
ports. That simply won’t work. But once an agreement is 
in place, ANSPs need to act within the overall plan – and 
that relationship needs to be institutionalised. If airspace 
users want to fly a specific trajectory and that conflicts 
with an ANSP, there has to be someone available to arbi-
trate, to find the best network solution. No-one is doing 
that today.”

Undertaking (SESAR-JU) and has been the biggest con-
tributor to the research and development (R&D) work. It 
represented one third of the overall effort of SESAR 1 and, 
thanks to its well-established heritage of ATM research 
expertise, was heavily involved in 50 of the 63 solutions 
delivered in SESAR 1.

The challenges facing SESAR research leaders, how-
ever, continue to evolve in a wide number of areas. Many 
hub airports are saturated and innovative solutions will 
need to be explored to increase capacity on the runway, 
the wider apron area and in the terminal airspace area. 
At the same time, the environmental impact of aviation 
in and around airports will need to be reduced and the 
quality of service to airspace users improved, with more 
fuel-efficient procedures and predictable operations. 
Regional airports need support, too, and more cost-effi-
cient ATM services must be developed at these vital facili-
ties, for example, with the advent of remote tower services.

“The system needs to be more automated and more 
interoperable, sure – but it also needs to be developed 
around the needs of the airspace user and not the ser-
vice provider, and that shift hasn’t happened yet,” says 
Joe Sultana, Director Network Manager.

This European ATM revolution started in SESAR 1, 
and SESAR 2020 will further strengthen the integra-
tion of airport systems, ATC systems, airline operation 
systems and the Wing Operations Centre (WOC) for the 
military users, putting the aircraft operator in the very 
centre of the system. 

The economic pressure on airlines will mean all ATM 
actors will have to improve their cost-efficiency. This 
means new business models will be required to deliver 
more affordable ATM services, with common service pro-
vision to reach economies of scale comparable with those 
in North America and virtualisation of services that 
already exist in the IT domain. This paradigm change 
requires SESAR 2020 to explore new architectures that 
will evolve from the current monolithic systems to more 
open and modular architecture.

“We think that with new IT technologies it will be 
possible to extend the scope of services and systems that 
can be provided centrally,” says Philippe Merlo, Director 
ATM at EUROCONTROL. “We know that this is controver-
sial, but this could offer a huge cost-efficiency improve-
ment – it costs so much less to develop and maintain 
one service than 41 and with one system you can ensure 
basic interoperability. And it could bring huge benefits 
in terms of implementation of SESAR functionalities. 
SESAR targets a better integration of the whole Euro-
pean ATM infrastructure. If you want to make it work you 
need to consider it at a pan-European level and you need 
to coordinate it with the Network Manager (NM) vision. 
The concept of common services will become increas-
ingly critical as we move to deployment.” 

Other technical challenges of SESAR 2020 are for-
midable, too. Providing a secure, safe information-net-
work will require new cyber tools with secure encryption 
keys for the different stakeholders. And it is obvious that 
implementing drones in civil airspace will require a vast 
library of safety cases based on many different opera-
tional scenarios.
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“You need someone to understand how 
the network is performing, where the 

problems are, what the options are, and 
that’s the Network Manager.”

Joe Sultana, Director Network 
Manager at EUROCONTROL
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EUROCONTROL IS THEREFORE LEADING the three 
projects of the optimised network services domain, 
integrating aircraft operator priorities within the ATM 
system (see Putting airspace users at the heart of the 
ATM system on page 26), developing a more dynamic 
and flexible use of airspace to meet military needs while 
minimising impact on civil air traffic, and closing the 
gap between tactical ATC and more strategic flow con-
trol operations (see Network collaborative management 
moving to dynamic demand and capacity balancing on 
page 34).

In the high-performing airport operations domain, 
EUROCONTROL is focusing its expertise on Total Airport 
Management and leading the project aimed at increas-
ing runway and taxiway throughput (see Airport hubs 
early beneficiaries of capacity-enhancing research and 
Airport operations centres hold key to many network 
performance improvements on page 30).

In the advanced air traffic services area, EURO- 
CONTROL is leading the European validation work of 
the future Airborne Collision Avoidance System (ACAS 
X) developed by the US Federal Aviation Administration 
(FAA) and contributing to the development of harmo-
nised procedures in the terminal area, increasing capac-
ity while optimising efficiency and minimising envi-
ronmental impact. The Agency is also at the forefront of 
work to integrate drones within the ATM system.

In the domain of enabling aviation infrastructure 
EUROCONTROL’s main focus is on the development of 
a 4D trajectory framework ensuring that the same tra-
jectory is shared by all ATM actors (on the development 
of future communications, navigation and surveillance 
capabilities) and providing input into the design and val-
idation of future architectures to allow virtualisation of 
systems.

EUROCONTROL CONTINUES TO LEAD the project 
maintaining the ATM Master Plan, to ensure consistency 
with International Civil Aviation Organization (ICAO) 
Global Planning, and the transversal project ensuring the 
development and maintenance of a consolidated system 
view and performance management. 

One of the main objectives of SESAR has been to close 
the gap between research and operations, accelerating 
the deployment of research results in the real world. 
To support this objective, EUROCONTROL is using the 
expertise it has developed over decades in R&D and in 
the deployment of pan-European programmes – such 
as reduced vertical separation minima, flexible use of 
airspace and airport collaborative decision-making – to 
support the fast-track deployment of new procedures and 
technologies. 

EUROCONTROL also plays a role in supporting long-
term R&D in order to ensure that emerging, disruptive 
technologies can be matured and that the technologies 
under development will meet the evolving needs of the 
air transport system in Europe. In this, EUROCONTROL 
can build on the relationships it has established with 
key universities and European R&D centres over many 
decades.

In the challenge of implementing SESAR 2020 the 
devil is not in the detail but in the overall institutional 
implementation strategy, believe many ATM industry 
experts. Developing precise demand-capacity balancing 
concepts is only one challenge – ensuring that all ANSPs 
deploy them for the good of the network is a complemen-
tary and vital challenge. EUROCONTROL is in a unique 
position to help with both. ▪
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“EUROCONTROL also has a vital role to 
play in ensuring interoperability of new-

generation systems and procedures at 
European and worldwide levels.”

Pierre Andribet, Head of 
Research and Development and 

SESAR Contribution Division 
at EUROCONTROL

“The concept of common services 
will become increasingly critical 
as we move to deployment.”

Philippe Merlo 
Director ATM at EUROCONTROL
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 OUT OF THE  25 GRANT AGREEMENTS SIGNED BY 
 THE SESAR JOINT UNDERTAKING ON BEHALF OF 
 THE EUROPEAN COMMISSION IN AUTUMN 2016, 
 EUROCONTROL IS PARTICIPATING IN 24 PROJECTS 
 AND HAS THE LEADING ROLE IN EIGHT PROJECTS 

Project Objective

Increased Runway  
& Airport Throughput  
(PJ02 EARTH)

The Increased Runway & Airport Throughput project focuses on separation and 
procedures to improve runway and airport throughput considering wake-vortex, weather, 
environment and noise while taking account of different levels of traffic demand, future 
aircraft capabilities and airport configurations.

Optimised Airspace Users Operations  
(PJ07)

The SESAR 2020 Optimised Airspace User Operations project (OAUO) addresses both 
civil and military Airspace Users (AUs) by further improving their processes and tools 
in relation to their interaction with ATM Network Operations – at the heart of this is an 
improved Collaborative Decision-Making (CDM) process that takes into account the 
evolving business needs of AUs.

Advanced Airspace Management  
(PJ08)

The SESAR 2020 Advanced Airspace Management project focuses on Dynamic 
Airspace Configurations (DAC) and Dynamic Mobile Areas (DMA). DAC/DMA enable 
flexible solutions that can be dynamically adapted to traffic demand so as to respond to 
different regional/local performance objectives, which may vary over time and place.

Advanced DCB  
(PJ09)

The SESAR 2020 Advanced DCB project links the existing DCB process to a powerful 
distributed network management function which takes full advantage of the SESAR 
Layered Collaborative Planning, Trajectory Management principles and System Wide 
Information Management (SWIM) Technology to improve the effectiveness of ATM 
resource planning and the network performance of the ATM system in Europe.

Enhanced Safety Nets for En-Route  
& TMA Operations  
(PJ11)

The SESAR 2020 Enhanced Air and Ground Safety Nets project will anticipate the ATM 
developments needed to safely handle increasing traffic demand in order to maintain, and 
if possible improve safety levels. It will also support the safe integration of new airspace 
users, such as Remotely Piloted Aircraft Systems (RPAS) into ATM.

Content Integration  
(PJ19)

The SESAR 2020 Content Integration project will generate a consolidated big picture 
of the future European ATM System – the SESAR 2020 Concept of Operations, the 
High Level Architecture options, Services and associated performance results. It will 
therefore provide steering guidance, principles and frameworks to support and facilitate 
the production and integration of the content produced by SESAR 2020 Solution and 
Enabling projects.

Master Plan Maintenance  
(PJ20)

The Master Plan Maintenance project (PJ20) sets out to monitor, maintain and align the 
three levels of the ATM-Master Plan: executive, planning and implementation, and its 
associated portal. Maintenance is driven by developments in the field of European ATM 
performance as well as by SESAR solutions, research results and project deployment. 
PJ20 has a broad range of ATM representatives to oversee this maintenance.

Network Collaborative Management  
(VLD 24)

The Network Collaborative Management project is a trust-building exercise designed 
to demonstrate the maturity of the integrated network and local concept elements, 
including interactions between all ATM actors. It will pave the way for SESAR 
Deployment activities and the implementation of the future performance-driven ATM 
environment in Europe.
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Project Objective

1. Increased Runway  
& Airport Throughput  
(PJ02)

The Increased Runway & Airport Throughput project focuses on separation and 
procedures to improve runway and airport throughput considering wake-vortex, weather, 
environment and noise while taking account of different levels of traffic demand, future 
aircraft capabilities and airport configurations.

2. Optimised Airspace  
Users Operations  
(PJ07)

The SESAR 2020 Optimised Airspace User Operations project (OAUO) addresses both 
civil and military airspace users (AUs) by further improving their processes and tools in 
relation to their interaction with ATM Network Operations – at the heart of this is an 
improved Collaborative Decision-Making (CDM) process that takes into account the 
evolving business needs of AUs.

3. Advanced Airspace Management  
(PJ08)

The SESAR 2020 Advanced Airspace Management project focuses on Dynamic 
Airspace Configurations (DAC) and Dynamic Mobile Areas (DMAs). DAC/DMA enable 
flexible solutions that can be dynamically adapted to traffic demand so as to respond to 
different regional/local performance objectives, which may vary over time and place.

4. Advanced DCB  
(PJ09)

The SESAR 2020 Advanced Demand-Capacity Balancing (DCB) project links 
the existing DCB process to a powerful distributed network management function 
which takes full advantage of the SESAR Layered Collaborative Planning, Trajectory 
Management principles and System Wide Information Management (SWIM) Technology 
to improve the effectiveness of ATM resource planning and the network performance of 
the ATM system in Europe.

5. Enhanced Safety Nets for 
En-Route & TMA Operations  
(PJ11)

The SESAR 2020 Enhanced Air and Ground Safety Nets project will anticipate the 
Terminal Manoeuvring Area (TMA) developments needed to safely handle increasing 
traffic demand in order to maintain, and if possible improve safety levels. It will also 
support the safe integration of new airspace users, such as Remotely Piloted Aircraft 
Systems (RPAS) into ATM.

6. Content Integration  
(PJ19)

The SESAR 2020 Content Integration project will generate a consolidated big picture 
of the future European ATM System – the SESAR 2020 Concept of Operations, the 
High Level Architecture options, Services and associated performance results. It will 
therefore provide steering guidance, principles and frameworks to support and facilitate 
the production and integration of the content produced by SESAR 2020 Solution and 
Enabling projects.

7. Master Plan Maintenance  
(PJ20)

The Master Plan Maintenance project (PJ20) sets out to monitor, maintain and align the 
three levels of the ATM Master Plan: executive, planning and implementation, and its 
associated portal. Maintenance is driven by developments in the field of European ATM 
performance as well as by SESAR solutions, research results and project deployment. 
PJ20 has a broad range of ATM representatives to oversee this maintenance.

8. Network Collaborative Management  
(VLD 24)

The Network Collaborative Management project is a trust-building exercise designed 
to demonstrate the maturity of the integrated network and local concept elements, 
including interactions between all ATM actors. It will pave the way for SESAR 
Deployment activities and the implementation of the future performance-driven ATM 
environment in Europe.
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AIRPORT OPERATIONS
CENTRES  HOLD THE KE Y
TO M ANY NET WORK
PERFORM ANCE
IMPROVEMENTS
Mining the rich seams of data which are 
held in airport operations centres will 
be a vital resource to reduce delays in 
Europe’s crowded aviation network.

One of the latest and most important 
ways of integrating airports into the 
air traffic management (ATM) network 

– while improving the efficiency of individual  
hub airport operations – is the Airport Oper-
ations Centre (APOC), which large airports 
throughout the continent are building to coor-
dinate their terminal and airside operations. 

The APOC, the next step after airport col-
laborative decision making (A-CDM), supports 
frontline operational teams and oversees the 
Airport Operations Plan (AOP), allowing for 
an improved management decision-making 
process for servicing and controlling airport 
flight movements. London Heathrow’s APOC, 
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the main focus of their operations has been to gather 
and consolidate data from different stakeholders. This 
involves the complex task of integrating the different 
data formats and starting to use new software tools to 
analyse the integrated data sets to create an accurate and 
shared situation awareness supported by predictions on 
key events at the airport – such as the target off-block 
times (TOBT) for individual flights. APOC users will be 
able to create “what if?” scenarios for airport planners 
and other stakeholders and, eventually, to share the data 
with partners outside the airport, such as other APOCs 
and the Network Manager (NM), to improve the overall 
performance of the ATM network.

In the new SESAR 2020 programme, Project PJ04 
– High Performing Airport Operations/Total Airport 

for example, came on line in late 2014; its functional 
architecture is based on development activities which 
took place as part of the SESAR 1 programme, bringing 
together the operational planning, monitoring and over-
sight of an airport in one place. 

The APOC gathers data from all operational stake-
holders – inter alia airlines, ground handlers, baggage 
handlers, air traffic control – and allows airport oper-
ations staff to build a complete picture of the airport 
operation, so they can avert problems before they happen 
and manage airport performance in a collaborative way. 
Instead of operational data being held in various stake-
holder “silos” it can be gathered, shared and managed 
transparently and collectively.

APOCs are a relatively new phenomenon and so far 
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Management, researchers are looking at new ways to 
enhance airport performance monitoring by develop-
ing a single APOC performance dashboard concept fed 
with landside and airside key performance indicators 
(KPIs) and covering total airport management processes. 
“SESAR work to date shows that we can harmonise the 
KPIs and create basic ’what if?’ functions,” said Bob Gra-
ham, Head of EUROCONTROL Airport Research. “Com-
mon standards for KPI are important if you want to have 
APOC staff planning and coordinating in a clear and 
unambiguous language – or communicating with NM. 
One of our roles in this work will be to support the part-
ners in developing the standards.”

PUTTING THE DATA IN a standardised format will 
allow the different stakeholders to improve their oper-
ations and System Wide Information Management 
(SWIM) standards are one opportunity that can already 
be exploited whilst SESAR 2020 research will support 
further development and common agreement on KPIs. 
A baseline standard is already in place with Airport 

Collaborative Decision Making (A-CDM) the process 
pioneered by EUROCONTROL and deployed at 20 of the 
continent’s busiest airports. But there remains a major 
challenge in ensuring that all the different airport stake-
holders are ready to work together to make the whole air-
port operation more efficient. A recent study into what 
can be achieved at an airport through collaboration and 
employing the latest “big data” analysis techniques gives 
some clues to what the future could offer.

The “APOC Business Process Reengineering Big Data 
Study” (see box) was published in November 2016 and was 
undertaken as part of the SESAR 1 research programme 
to demonstrate the use of data-driven predictions and 
machine-learning techniques to forecast transfer pas-
sengers’ connection times. “The objective was to reduce 
the risk of passengers missing flights, through support-
ing TOBT decision making, and also smoothing the pas-
senger flow through the inter terminal coach operation 
and transfers security to reduce delay and support airport 
efficiency,” said Tom Garside, Head of Integrated Planning 
& Performance, Airport Operations, Heathrow Airport. 

The study developed forecast transfer times for each 
transfer passenger, which enables accurate prediction of 
the demand at transfer security and in future will enable 
airlines to generate a more stable and accurate TOBT.

“This is a great demonstration of the power of data 
and modern data techniques to provide predictive mod-
els which improves the experience for the passenger,” 
said Tom Garside. “The approach uses machine learn-
ing to determine the drivers of transfer time based on 
historic data, enabling the model to predict the likely 
transfer time, and thus when passengers will present for 
transfer security. Drivers identified not only include air-
port geography but also drivers such as passenger class, 
arrivals punctuality and outbound route. For example, a 
passenger who knows they are late will transfer quicker 
than one who knows that they have lots of time. Using 
machine learning is a completely different approach 
which has opened our eyes to new techniques. There’s 
great potential for collaboration with airlines to exploit 
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their use of data in airport operation.”
EUROCONTROL’s interest in APOC big data analysis 

is the potential that accessing this data could give to air-
port and NM staff in helping to predict, avoid or manage 
delays at busy European airport hubs.

“You could imagine a future airport dashboard that 
could  be mirrored in the NM operations centre (NMOC) 
and staff there could drill down into some of the informa-
tion stored in the APOC to understand the airport plans 
for different situations,” said Bob Graham. “NM has to 
manage bad weather such as fog or snow, plan diversions, 
discuss with the airport whether it will close runways, 
how long they will be closed for, and whether they can 
accept diversions. If that knowledge were stored in the 
AOP and was accessible, NM could begin to resolve many 
demand and capacity problems without unnecessary 
and lengthy coordination, for example, knowing when 
an airport expected to bring its capacity back up to nor-
mal operational levels. Alternatively, airports could start 
talking directly to each other on capacity issues with NM 
being the honest broker in that conversation.”

The SESAR 2020 PJ04 project will build on the work 
undertaken in SESAR 1, taking the findings to a higher 
level of maturity. EUROCONTROL airport operations 
researchers are looking at performance indicators to 
establish data-derived trends, to analyse near-term 
runway traffic loads, for example, identifying potential 
runway or gate bottlenecks based on data-driven predic-
tions of turn-round times of individual flights and future 
demand. The idea is that together and with the right 
information, stakeholders can quickly identify mutually 
optimal solutions to capacity issues.

The current research timetable calls for the vali-
dation of the APOC-NM link towards the end of wave 
one (2016-2019), in coordination with Project PJ07 User 
Defined Prioritisation Process (UDPP) – see “Putting air-
space users at the heart of the ATM system”, (this issue) 
and Project PJ09 Demand/Capacity Balancing – see “Net-
work collaborative management: moving to dynamic 
demand and capacity balancing”, (this issue), leading to 
APOC-APOC – with NM in the loop – in the next wave. 

THE HEATHROW STUDY HAS been vital to the 
research because it has shown that big data prediction 
and machine learning can be used with APOC data to 
support airport performance and with more research 
accurate predictions of TOBT and other KPIs will give 
airspace and airport operational managers an important 
platform to deploy further data-driven concepts.

“In this study we’ve proved we can use big data to pre-
dict the likely passenger transfer times and how to allo-
cate resources,” said Bob Graham. “With such predictions 
airports and airlines can take informed strategic decisions 
on whether or not to hold an aircraft and what the con-
sequences of such decisions will be. If we can predict the 
status of aircraft at the gate and where delays are likely 
to occur with confidence then we will be able to forecast 
with greater accuracy traffic loads half an hour to an hour 
in advance even considering different environmental and 
meteo conditions – and develop a much better collabora-
tive plan to handle the demand.“ ▪

The power of big airport data

Providing airline customers with a better confidence in, and 
understanding of, the time when their passengers will turn up 
at the gate will allow airlines to make better decisions on their 
target off block time. 

The aim of the “APOC Business Process Reengineering Big 
Data Study” (https://www.eurocontrol.int/sites/default/files/
publication/files/apoc-bpr-big-data-final-report.pdf) was 
to demonstrate the use of machine learning techniques to 
forecast transfer passengers’ connection times at London/
Heathrow airport. Researchers reviewed APOC roles and 
responsibilities, identified the key APOC processes that could 
be enhanced by data-driven predictions and machine learning 
techniques and demonstrated a case study of how shared data 
and advanced analytics can be used to make predictions of 
passenger connection times. In the case study, a set of 3.7 
million anonymised passenger records was used. 

The predictive model was applied to generate forecasts 
(together with prediction intervals) of each passenger’s 
connection time and the passenger flows during an eight-
hour live trial. The real-time predictions generated by the 
model were used to inform TOBT adjustments and determine 
transfer security resourcing levels.

According to the conclusions of the report: “Our model is 
the first to provide forecasts for each transfer passenger. It is 
also the first to provide probabilistic forecasts. The forecast 
of a passenger’s connection time may help airlines to predict 
whether the passenger is at risk of missing his outbound flight. 
If an airline can retrieve this information far in advance, they 
may be able to generate a more stable and accurate TOBT. 
They can also remind a passenger of his or her predicted 
connection time via the airlines-specific application installed 
on the passenger’s phone. Based on the forecasts provided by 
our model, we can easily derive the number of late passengers 
with the current TOBT and several delayed TOBTs.”

The airport is now working to put the results of the study  
into practice.

“We will deploy the model that University College London 
(UCL) has created on a day-by-day basis to better predict a 
security operation before summer 2017,” said Tom Garside. 
“and we will then look to enable our airlines to access the 
information, to support their operation.” 

The report was co-sponsored by EUROCONTROL and 
the SESAR Joint Undertaking and the work was completed 
by Heathrow Airport, University College London and the 
University of Virginia.
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PUT TING AIRSPACE
USERS AT THE HEART
OF THE ATM SYSTEM

The development of new flight planning tools will mean 
aircraft operators will be able to fly their optimum 

trajectories to meet their scheduling requirements.

Reconfiguring the air traffic management 
(ATM) system around the needs of aircraft 
operators, rather than service providers, is 

one of the most important transformational changes 
which will need to be made to today’s ATM system if 
the performance targets of the Single European Sky 
(SES) are to be met.

It will require a radical cultural and technical 
change – and at the heart of this change is the SESAR 
(SES ATM Research) 2020 PJ07 (Optimised Airspace 
Users Operations) research project being led by EURO-
CONTROL. If the future ATM system is going to be 
able to cope with the dynamic demands of increasing 
numbers of civil and military aircraft it will need to 
be reconfigured with new tools and processes. EURO-
CONTROL has been working with civil and military 
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aircraft operators for many years to integrate flight 
plans within a single platform, but with the advent of 
new, more precise and automated flight planning tools, 
more precise trajectory information can be accessed and 
shared among all relevant network stakeholders.

This means new collaborative decision-making 
(CDM) processes will have to be refined so aircraft oper-
ators have the flexibility to optimise their operational 
flight plan or reprioritise flights according to their overall 
scheduling requirements when confronted with areas of 
congestion. But PJ07 will take this process several stages 
further. It involves bringing together three strands of 
research which were started in SESAR 1 – the user-driven 
prioritisation process (UDPP), trajectory management 
with more accurate and integrated flight planning tools 
within civil airline operations centres (AOC) and mil-
itary wing operations centres (WOC) flight planning  
facilities.

SESAR 1 has initiated the UDPP concept development 
which gives more flexibility to airspace users to resched-
ule their flights when facing capacity constraints and 
congestion. When operations are disrupted, the UDPP 
allows aircraft operators to keep their business-driven 
schedule priorities on track by working together with 
the Network Manager (NM), airports and air navigation 
service providers (ANSPs) to choose which flights they 
want to fast-track through congested airspace areas or 
airports. UDPP and related tools – such as the Enhanced 
Air Traffic Flow Management (ATFM) slot swapping pro-
cedure – have been one of the major successes of SESAR 
1 and enhanced slot swapping will be deployed by EURO-
CONTROL in 2017. According to the cost-benefit analy-
sis carried out by the SESAR Joint Undertaking (SESAR 
JU) this will result in savings of several hundred million 
euros over the next 20 years.

The UDPP solution is due to be ready for deployment in 
Wave Two. SESAR 2020 Wave One covers the period 2016-
2019 and Wave Two the period between 2019 and 2023.

It is not just en-route operations that will be enhanced 
– airports which have airport collaborative decision-mak-
ing (A-CDM) capabilities will be able to take account of air-
craft operator prioritisation demands before departure. 

“This is a unique area of research, bringing together 
UDPP with two other SESAR research strands,” says 
Nadine Pilon, Leader of PJ07 Solution Two, Airspace 
User Fleet Prioritisation and Preferences. “We are devel-
oping a placeholder for the airspace users to define their  
new processes and find better ways to interact with the 
ATM processes.” 

The project will deliver the full integration of aircraft 
operator business needs within the ATM network. The 
work will also be coordinated with PJ04 (total airport 
management), PJ09 (advanced demand and capacity  
balancing) and PJ18 (4D trajectory management) in 
SESAR 2020. 

THE BUSINESS TRAJECTORY IS at the cornerstone of 
the SESAR concept. SESAR 1 has developed a key enabler, 
the Extended Flight Plan allowing airspace users to share 
with NM – and more generally with all ATM actors – a 
very detailed view of their flight intentions. PJ07 will go 

further in defining advanced trajectory negotiation pro-
cesses in the pre-flight phase supported by new services. 
Those new processes and services will allow airspace 
users and ATM actors to share dynamically an accurate 
picture of airspace users’ preferences as well as network 
constraints and opportunities allowing optimised flight 
planning and flow management operations. 

“It’s also vital to define solutions that are not Euro-
pean-specific, because main carriers have a worldwide 
approach,” says Gérard Mavoian, Leader of Solution One, 
Airspace User Processes for Trajectory Definition. This is 
why this activity will be developed in full coordination 
with International Civil Aviation Organization (ICAO) 
flight plan standardisation activities in which NM has a 
key role. 

A key area will be to examine how aircraft operator 
computerised flight planning tools can be configured to 
exchange information with ATM partners. While many 
airlines have already invested in computerised flight plan-
ning management systems, there is now a growing trend 
for military operators to deploy similar systems.

“Military aircraft operators’ flight planning tools are 
evolving,” says Kris Delcourte, Project Manager for PJ07. 
“The idea is that their flight plans will also be submitted 
to NM, so they can become part of the capacity-planning 
process which will contribute further to the harmonisa-
tion of military flight plans.” 

“The integration of the trajectory is an important 
point for all stakeholders,” says Klaus-Dieter Hermann 
of Airbus Defence and Space, one of the partners in the 
PJ07 research consortium and Leader of Solution Three, 
Mission Trajectory. “The Mission (or military) Trajectory 
has to define in a transparent way the flight – with the 
filing of the improved Operational Air Traffic Flight Plan 
(iOAT FPL), NM receives all information that the military 
want to share with civil air traffic managers. Having all 
the information available NM can use it for network per-
formance assessments.”

SOLUTION ONE AND THREE trials will address CDM 
issues from 2019; shadow mode trials will also be organ-
ised to prepare for the industrialisation and deployment 
of PJ07 solutions.

The involvement of military aircraft operators is a 
key feature of the PJ07 research. EUROCONTROL has 
established a unique institutional role in civil-military 
ATM cooperative activities through its work in develop-
ing and helping to implement projects such as flexible use 
of airspace.
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“Research studies have been undertaken and valida-
tion exercises carried out in SESAR 1 to demonstrate how 
harmonisation of military flight planning can take place, 
to see if there can be some kind of centralised manage-
ment of military procedures,” says Gérard Mavoian. “The 
idea is to continue this activity in SESAR 2020. Military 
aircraft operators do share this data already, but in gen-
eral only with national ANSPs, now we have to do this at 
international level through EUROCONTROL. NM’s role 
will be to define the new procedures and systems for the 
military, so military flight planning can take place at a 
European level.”

“In the WOC domain, all relevant stakeholders have 
worked together to set up prototypes that implement all 
functionalities needed to support the life cycle of the 
mission trajectory,” says Klaus-Dieter Hermann. “This 
includes EUROCONTROL – with its NM mandate and 
civil-military coordination unit – and industry provid-
ing the planning and air situation displays. We have 
implemented and enhanced the interfaces between 
the different tools. This has enabled us to put together 
in a laboratory environment the complete operational 
workflow. This means, based on existing procedures 
and workflows, we have added SESAR workflows and we 
were able to validate and verify that the complete work-
flow still works. In some areas, such as flightplan filing 
and civil-military airspace coordination, we have been 
able to improve the workflows currently in use.”

THE NETWORK MANAGER'S ROLE is crucial in its 
overview of the status of military airspace areas, the 
intentions of the military to open and close military areas 
and to calculate what impact these will have on the capac-
ity of the overall network. 

The work programme is complex – but the complex-
ities are as much cultural and institutional as technical.

“The project focuses on airspace users and EURO-
CONTROL will play a key role in bringing people together 
because of our neutral position,” says Kris Delcourte.

PJ07 is another vital research programme which 
is helping to break down the silo mentality which still 
exists among many stakeholders and is a major element 
to a more integrated ATM system. According to Nadine 
Pilon: “One of our challenges is to bring airspace users 
into effective collaborative processes, understanding 
that constraints of other actors are issues of the complex-
ity of ATM network operations.”  ▪
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AIRPORT HUBS  EARLY
BENEFICIARIES OF CAPACIT Y-
ENHANCING RESEARCH

The latest SESAR research is helping 
airports in Europe find new ways to 
optimise their runway capacity.

Some of the most important improvements to 
European aviation capacity, efficiency and resil-
ience resulting from Single European Sky ATM 

Research (SESAR) can be seen operating today at two of 
the continent’s busiest airports. The implementation at 
Paris/Charles de Gaulle (CDG) of European Wake Vortex 
Re-categorisation (RECAT-EU) procedures and at Lon-
don/Heathrow (LHR) of time-based separation (TBS) 
operations are a direct result of SESAR 1 development 
and validation and are providing both airports with 
increased runway capacity performance and greater 
resilience during times of adverse weather. 

At CDG a more precise aircraft categorisation splits 
the current International Civil Aviation Organiza-
tion (ICAO) Heavy and Medium wake categories into 
Upper and Lower sub-categories and redefines the safe 
separation distances which can be applied to aircraft 

on approach. A new Super Heavy wake category fully 
integrates the Airbus A380 into the RECAT-EU scheme 
removing the need for the ICAO State Letter that cur-
rently prescribes the wake separation for following  
aircraft. 

TBS at LHR dynamically adjusts the separation 
distance between arrivals, maintaining the time sepa-
ration between aircraft at a constant equivalent to the 
distance separation required in a headwind of 5-7 knots 
and, in doing so, safely reduces approach separation to 
recover most of the capacity otherwise lost during strong  
headwinds.

“These two operational procedures are among the 
earliest and most significant operational improvements 
resulting from collaboration between partners in SESAR 1. 
They clearly demonstrate the role of SESAR in deliver-
ing performance benefits to the European ATM system,” 
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says Florian Guillermet, Executive Director, SESAR Joint 
Undertaking (SESAR JU). 

EUROCONTROL’s Challenges of Growth 2013 study 
predicts that unless new sources of capacity are added to 
Europe’s increasingly loaded hubs, 1.9 million flights will 
not be accommodated in 2035 resulting in about 120 mil-
lion passengers being unable to fly. In other words more 
delays for passengers, more wasted time in the air and 
on the ground, more fuel unnecessarily burnt and more 
carbon dioxide and other noxious and greenhouse-gas 
forming emissions released.

Enhancing airport capacity is therefore one of the key 
priorities for SESAR 2020 and the PJ02 work programme 
(see box: High performing airport operations – increased 
runway and airport throughput) with seven project areas 
is one of the largest and most complex deliverables within 
the next stage of SESAR research. This builds on, extends 
and integrates the capacity-enhancing work completed 
in SESAR 1. EUROCONTROL plays a pivotal role in leading 
the research on maturing and integrating four projects 
which together will provide some of the core concepts 
and technologies for airports to increase the number 
of aircraft they can manage on their busy runways and 
taxiways more safely, more efficiently and in a more envi-
ronmentally responsible way.

“There is strong link between wake vortex, runway 
occupancy, enhanced approach procedures and min-
imum radar separation,” says Vincent Treve, Runway 
Throughput and Validation Research Manager at EURO-
CONTROL. “Combining these concepts will allow us to 
optimise the approach sequence. If you can improve 
wake separation, reduce surveillance minima and better 
predict runway occupancy, you can deliver an enhanced 
sequence with reduced separation distances optimising 
runway throughput.”

EUROCONTROL’s role is to help mature these dif-
ferent procedures individually then integrate them so 
they can be seamlessly combined within a single human 
machine interface (HMI), to give the controller a simple 
way to deliver safe and efficient separation irrespective of 
the concept, runway configuration or aircraft equipage. 
Once validated, concept design will be handed over to 
industry for industrialisation – developing a new HMI 
or integrating the software in existing platforms.

Mature, industrialised solutions exist for many of 
these projects but they need to be enhanced, developed 
and then integrated so the system can propose optimum 
separation distances for each aircraft pair on approach, 
allowing controllers to move away from generally- 
applied separation distances to more exact separations 
taking into account aircraft types and prevailing weather.

The results of validation exercises and the opera-
tional experience of introducing these concepts suggest 
the gains – in terms of reduced controller workload, 
increased traffic on busy runways, resilience of airfield 
operations during bad weather and reduced recovery 
times from major disruption – are substantial.

“We expected a 5%-10% increase in runway through-
put (which is different from pure capacity because you 
can also improve delay recovery times) at CDG with 
RECAT-EU and that is what has happened,” says Vincent 

SESAR 2020: High Performing Airport 
Operations – Increased Runway and 
Airport Throughput (PJO2) 

SESAR Solution PJ.02-01: Wake Turbulence  
Separation Optimisation 
One of the main aims is to develop a final approach 
delivery tool supporting Optimised Runway Delivery 
(ORD), allowing the controller to deal with various 
runway throughput enhancement concepts via  
a single HMI.

SESAR Solution PJ.02-02: Enhanced Arrival Procedures
Mitigation of noise and adaptation of wake avoidance 
procedures through concepts such as multiple runway 
aiming points and adaptive glide slopes which move  
noise into the centre of the airport and take account  
of wake transport. 

SESAR Solution PJ.02-03: Minimum Pair  
Separations based on RSP
Reduction of separation minima is dependent on the 
availability of accurate aircraft position data, which is 
related to Required Surveillance Performance (RSP). 
RSP could support the reduction of pairwise separation 
down to a minimum of 2NM for arrivals on final approach.

SESAR Solution PJ.02-05: Independent Rotorcraft 
Operations at the airport
This solution will develop rotorcraft-specific  
approach procedures. 

SESAR Solution PJ.02-06: Improved Access into 
Secondary Airports in low-visibility Conditions
This solution will improve access into secondary (small/
medium) airports in low visibility conditions through  
the development of an affordable surveillance solution  
(e.g. Remote Tower camera-based systems). 

SESAR Solution PJ.02-08: Traffic Optimisation on 
Single and Multiple Runway Airports
This solution aims at providing ATC with an integrated 
dynamic assistance tool to improve single and multiple 
runway airport operations by increasing predictability of 
runway capacity, optimising runway configuration and 
optimising arrival and/or departure spacing. 

SESAR Solution PJ.02-11: Enhanced Terminal Area  
for Efficient Curved Operations
Using geometric vertical navigation guidance in 
the terminal manoeuvring area (TMA) will simplify 
operations by removing the workload associated with 
barometric to geometric vertical navigation transition, 
improving the efficiency and predictability of individual 
operations. In addition, it is expected to improve safety 
by reducing the rate of missed approaches. 
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Treve. “At LHR, TBS has allowed air navigation service 
provider NATS to land 2.9 additional aircraft an hour on 
strong-wind days and cut air traffic flow management 
delays caused by headwinds by up to 60%. Surveillance 
minima tests undertaken at Vienna, allowing the con-
trollers to separate aircraft by less than 2.5 nautical miles, 
together with more precise runway occupancy manage-
ment, have shown runway throughput can be increased 
between 10% and 15%.”

There have been other benefits

“THE ADDITIONAL CAPACITY THAT the reduced 
separations provide reduces controller workload with-
out any significant added complexity,” Vincent Treve 
adds. “If you have a mechanical increase in throughput 
because your sequences become shorter, the aircraft are 
on the ground faster, the number of aircraft in the air are 
reduced and the overall workload is reduced.”

Only the busiest airports in the continent would want 
to look at employing all four concepts but less busy facil-
ities will be able to benefit from the research. “The same 
tool that allows you to deliver 55 or 60 seconds’ separa-
tion also allows you to deliver a constant 120-second gap 
for mixed mode operations,” says Vincent Treve. “We 
have tested the tool at Vienna during strong winds and 
the tool supported the controller’s decision when to turn 
aircraft on to final approach, helping them to operate at 
55 movements an hour, an important increase on previ-
ous throughput measures in these conditions.”
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There are still several technical and procedural hur-
dles to be overcome. EUROCONTROL is working with the 
European Aviation Safety Agency (EASA) on certification 
of RECAT time-based pairwise arrival procedures and 
expects feedback on its proposals in early 2017. 

Extending the procedure to sequencing departures 
will probably take another two years to mature while 
enhanced approach procedures – supported by new tech-
nologies such as ground-based augmentation systems 
(GBAS) – will require a further two years of research before 
the industrialisation process can start. Reducing the sur-
veillance minima, typically from 2.5 to 2 nautical miles 
(NM) separation distances, will be dependent on the matu-
rity of the surveillance system. The 2.5NM radar-based 
separation standard was based on the refresh rate and 
accuracy of legacy radar systems – but certifying reduced 
separation distances with new, more accurate surveillance 
also involves taking into account runway occupancy fac-
tors which will requires further research, planned in the 
new SESAR work programme over the next two years.

“Nevertheless, whilst many of these concepts are not 
planned for deployment before 2025, they are already 
working so we have to persuade air navigation service 
providers and airlines of the benefits,” says Vincent Treve. 
“There is a great deal of conservatism in ATM, which of 
course is understandable. But aircraft operators face con-
straints that we can really improve. Even if an airport 
doesn’t need more capacity, it will need more efficiency – 
such as the capability of improving its runway throughput 
over a short peak period of operation.” ▪

Paris-CDG is one of the 
busiest airports in Europe 
with 4 runways, 3 control 
towers, 500,000 flights per 
year, 120 movements 
during peak hours. To 
reduce further runway 
incursions, DSNA, the 
French air navigation 
service provider, and 
Groupe ADP, the Paris 
airports operator, have 
invested in a fully 
automatic, advisory safety 
net: the RWSL system.
Built on a SESAR Solution, 
this system provides pilots 
and vehicule drivers with 
immediate, accurate and 
clear indication if the 
runway is unsafe to cross, 
enter or take off.
RWSL at Paris-CDG has 
already proved its value!

YOUR SAFETY, OUR JOB

PARIS-CDG, 1st European airport equipped
           with THE RUNWAY STATUS LIGHTS (RWSL) SYSTEM

Member of FABEC  Stand #480 - Madrid

Paris-CDG is one of the 
busiest airports in Europe 
with 4 runways, 3 control 
towers, 500,000 flights per 
year, 120 movements 
during peak hours. To 
reduce further runway 
incursions, DSNA, the 
French air navigation 
service provider, and 
Groupe ADP, the Paris 
airports operator, have 
invested in a fully 
automatic, advisory safety 
net: the RWSL system.
Built on a SESAR Solution, 
this system provides pilots 
and vehicule drivers with 
immediate, accurate and 
clear indication if the 
runway is unsafe to cross, 
enter or take off.
RWSL at Paris-CDG has 
already proved its value!

YOUR SAFETY, OUR JOB

PARIS-CDG, 1st European airport equipped
           with THE RUNWAY STATUS LIGHTS (RWSL) SYSTEM

Member of FABEC  Stand #480 - Madrid

Paris-CDG is one of the 
busiest airports in Europe 
with 4 runways, 3 control 
towers, 500,000 flights per 
year, 120 movements 
during peak hours. To 
reduce further runway 
incursions, DSNA, the 
French air navigation 
service provider, and 
Groupe ADP, the Paris 
airports operator, have 
invested in a fully 
automatic, advisory safety 
net: the RWSL system.
Built on a SESAR Solution, 
this system provides pilots 
and vehicule drivers with 
immediate, accurate and 
clear indication if the 
runway is unsafe to cross, 
enter or take off.
RWSL at Paris-CDG has 
already proved its value!

YOUR SAFETY, OUR JOB

PARIS-CDG, 1st European airport equipped
           with THE RUNWAY STATUS LIGHTS (RWSL) SYSTEM

Member of FABEC  Stand #480 - Madrid

33

“We have to persuade air 
navigation service providers and 
airlines of the benefits. There is a 
great deal of conservatism in ATM, 
which of course is understandable. 
But aircraft operators face 
constraints that we can really 
improve. Even if an airport doesn’t 
need more capacity, it will need 
more efficiency.”

Vincent Treve, Runway Throughput 
and Validation Research Manager 
at EUROCONTROL
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NETWORK COLL ABORATIVE
MANAGEMENT:  MOVING TO
DYNA MIC DEM AND AND
CAPACIT Y BAL ANCING

To many airspace users the current measures taken by air navigation service 
providers (ANSPs) and Network Manager (NM) to avoid congested hotspots – 
where the number of flights planned to pass through a particular airspace sector 

or airport is greater than the controller’s capability to handle them – can often appear 
unduly invasive to their finely-tuned flight schedules. Using filed flight plan and real-
time update information, NM has to delay the take-off times of many flights to avoid a 
predicted overload. But what if the local demand/capacity balancing (DCB) function in 
a collaborative management process could surgically target individual flights – a minor 
rerouting, an altitude cap for example – to prevent the development of congested hot-
spots minutes, rather than hours, before they are predicted to occur?

Keyhole surgery – “minimally invasive surgery 
carried out through a very small incision, with special 
instruments and techniques including fibre optics”.
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SESAR 1 HAS SHOWN that this “keyhole surgery” 
approach to balancing demand and capacity is pos-
sible – but very complex. By applying short-term air 
traffic flow capacity management (ATFCM) meas-
ures (STAMs), controllers can flexibly introduce 
traffic-overload prevention measures in response to 
the actual demand on the system. Via cooperation 
between controllers, pilots and airport operators it 
is possible to target individual flights with a STAM 
measure – such as a minor ground delay, flight level 
cap or minor rerouting – using locally-preferred solu-
tions, rather than applying a regulation to a group of 
flights some time in advance.

Sönke Mahlich, Leader of the SESAR 2020 
Advanced Demand Capacity Balancing PJ09 pro-
ject, said at the Amsterdam SESAR Showcase 
event in June 2016 that SESAR 1 trials have shown 
STAM measures are an effective way to solve 
hotspots and reduce complexity problems. If 
STAMs were installed at the top 10 delay-produc-
ing ATC centres in Europe, a potential saving of  
€1 million per day could be achieved. There are, how-
ever, important challenges to overcome before they 
can be introduced throughout the continent – the 
coordination of workflows between partners is often 
too slow and complex, for example. Identifying which 
flight should be targeted for measures to reduce con-
gestion and calculating exactly what measures need 
to be taken, and for how long, has also proved difficult.

“There are still several technical issues to be 
resolved,” says Franck Ballerini, Head of Unit Network 
Research and Development, Directorate ATM. “The 
SESAR 2020 Project 24 (PJ24) is there to fill the gap, to 
work towards deployment at a large scale involving 
each stakeholder in live trials.”

“SESAR 1 STAM trials have shown the benefits of 
better cooperation between partners and targeting 
these fine-tuned measures but we now have to inte-
grate this in the real-time environment,“ says Pascal 
Hop, Project Manager of the Cooperative Traffic Man-
agement Project in the Directorate Network Manager, 
and PJ24 Leader. “At the same time collaborative meas-
ures are not just about STAMs but also about integrat-
ing airport operations and airspace user requirements 
into dynamic demand and capacity balancing.”

PJ24 within the SESAR 2020 portfolio of research 
projects, which EUROCONTROL is leading, brings 
together airspace users, airports, ANSPs, industry 
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“The SESAR 2020 Project 24 
(PJ24) is there to fill the gap, to 
work towards deployment at 
a large scale involving each 
stakeholder in live trials.”

Franck Ballerini, Head of the 
Network Research and Development 
Unit at EUROCONTROL
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hotspots, with those of NM; there will be no point in 
increasing capacity at a local level if this results in greater 
delays at a network level. This means fine-tuning and 
enriching, when necessary, the existing associated 
procedures, data exchange flows and supporting tools. 
Demand/capacity balancing exchanges will take place 
closer or even during the real-time operations in the exe-
cution of the flights. PJ24 ANSP partners include EURO-
CONTROL’s Maastricht Upper Airspace Centre; DSNA 
(France), DFS (Germany), NATS (UK), ENAIRE (Spain), 
Austro Control (Austria) and Croatia Control, and is sup-
ported by system providers Thales and Indra.

The project builds on ATFCM development work 
ANSPs have pioneered individually and within SESAR 1. 

“DSNA has already conducted successful trials at 
three en-route centres of a Collaborative Advanced Plan-
ning concept, which anticipates possible hotspots a few 
hours in advance, shares the situation with partners, and, 
through collaborative decision-making, finds and agrees 
optimum solutions combining airspace user priorities, 
preferences and ATM capabilities,” says Morad Hripane 
of DSNA and a Project NCM (Network Collaborative Man-
agement) Work Package Leader. “This will provide direct 
input to the Project solution. Because developments are 
moving very quickly in the ATFCM domain, other tools 
are currently under development at DSNA (such as “what 
if?” planning tools) and we can now propose new func-
tionalities that could enrich the demonstration and 
increase operational benefits. The ATFCM system evo-
lution, enabled notably by SWIM, is happening all over 
Europe and other ANSPs are also proposing new func-
tionalities. In this context it is important that all stake-
holders share their views and this project seems to be the 
right place for that.”

For airports, information on target times for arrival 
and departure, as well as taxiing and turnaround times 

and NM to develop more coordinated ways to swiftly 
identify and resolve potential congestion hotspot areas 
by applying small changes to individual or small groups 
of flights. It is one of the fundamental building blocks of 
next generation ATM technologies for Europe and will 
close the gap between tactical ATC and more pre-tacti-
cal flow control operations and, because of its strategic 
importance, will be deployed across Europe in accord-
ance with the Pilot Common Project.

All data required for this collaborative network man-
agement process (flight trajectories, hotspot prediction, 
ATFCM measures) will be shared via business-to-busi-
ness (B2B) system-wide information management 
(SWIM) and the final architecture will include automated 
support tools which will detect hotspots and disseminate 
the information to flow management positions in area 
control centres. There will be what-if functionalities to 
evaluate what the effect of STAMs and other proposed 
measures will be before applying them, taking into 
account a wide set of factors including weather, airport 
operations, runway capacity and traffic complexity. 

The work on PJ24 began at the start of November 
2016. “So far there are four main areas of demonstration 
exercises: tactical scenario management from a network 
point of view; tactical capacity management (a more air 
traffic control focused area); airport network planning 
integration and the integration of airspace user prefer-
ences in coordination processes,” says Pascal Hop. “For 
all four areas we have to find out what the stakeholders 
would like to see as feasible demonstration activities and 
at the end will bring them together within an integrated 
demonstration approach.”

The schedule for the demonstration programme is 
due to be finalised by the end of March 2017. For ANSPs, 
an important part of the work will be to coordinate local 
ATCFM measures, including identification of potential 

Information sharing
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captured by the airport operations centre, and other 
measures, will be consolidated within NM’s network 
operations system. More accurate data on flight punctu-
ality will reduce the amount of flight planning buffers 
needed to cope with uncertain capacity loads, increas-
ing airport capacity by up to 5.3%, reducing reactionary 
delays and saving airspace users up to 3% on their fuel 
bill, according to Sönke Mahlich. London Heathrow, 
Madrid, Barcelona, Alicante, Palma de Mallorca and Split 
airports are representing airports in this work.

“The quality of the data used for network planning 
purposes will be significantly enhanced with the provision 
of more accurate data directly from airport operators and 
airspace users,” according to PJ24 Work Package Leader 
Gustavo Cuevas, of Madrid-based aeronautical research 
agency ISDEFE, a programme partner. “In addition, data 
from all airports (or groups of airports) that generate any 
significant levels of traffic will be used as inputs into the 
planning process so a complete and accurate picture of 
expected traffic situations can be established.

“An overview of network capabilities are obtained 
by linking airport ground capacities obtained via the 
continuous update of the airline operations centres – 
through the concepts of A-CDM, Airport Surface Traffic 
Management, Departure Management, Advanced Tower, 
Extended Arrival Management and Airport Operations 
Centre (APOC) with the Network via the Network Opera-
tions Portal (NOP),” he adds. “The planning process from 
strategic through pre-tactical until tactical operations 

is adapted to allow for a constant quality management 
cycle including post-operational analysis, which is con-
sistent with the application of the gate-to-gate and air-
to-air concept.”

Cooperation between stakeholders

EUROCONTROL IS UNIQUELY PLACED to lead this 
work as much of the demonstration will be based on 
the NM system. This will act as a central node to the 
network collaborative management process, exchang-
ing information with the demonstration platforms of 
partners – such as local flight data processing systems, 
flight operations and airport operations centres – to show 
how the collaborative management of the network can 
be achieved and how dynamic and timely exchange of 
flight progress information, both in the planning and 
operational phases, can best be organised.

The overall demonstration will consist of a series of 
sub-demonstrations following the four overall function-
alities and will address the enhanced demand/capacity 
balancing processes from the perspectives of NM, the 
ANSP or functional airspace block (FAB), airspace user 
preferences and their input into the network operations 
(through NM) and airports, with the integration of air-
port operation centre information into NM’s hub via the 
network operations portal.

The work programme is challenging due to the num-
ber of different stakeholders working together to build con-
sistent and innovative solutions to improve the operations. 
Demonstrations, however, are based on concepts built by 
operational teams, speeding the implementation process.

“Operational teams are confident and very involved 
in the concept,” says Gustavo Cuevas. “The required tools 
to support the concept are very flexible and can be eas-
ily and quickly modified by the operational teams. The 
development is made in an agile mode – the objective is 
to quickly develop and implement the concept to demon-
strate the benefits in live trials.” 

“By 2019 we are aiming to see a demand/capacity 
balancing environment not based on large rudimental 
measures but targeted and fine-tuned, on a flight by flight 
basis,” says Pascal Hop. “This will reduce controller work-
load, improve flight efficiencies and, ultimately, better 
use capacity within the network. The ultimate customer, 
in terms of our demonstration, will be the airspace user. 
But this is a highly cooperative process, and integrating 
all the planning systems of stakeholders will bring ben-
efits for every stakeholder.” ▪
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“The quality of the data used for network 
planning purposes will be significantly 
enhanced with the provision of more 
accurate data directly from airport 
operators and airspace users.”

Gustavo Cuevas 
PJ24 Work Package Leader, ISDEFE

“SESAR 1 STAM trials have shown 
the benefits of better cooperation 
between partners and targeting 
these fine-tuned measures.”

Pascal Hop, Project Manager of CTM 
and PJ24 Leader at EUROCONTROL 
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< software coding 
competition /> a new 
way to do business
EUROCONTROL is looking at 
innovative ways of attracting new talent 
and solving complex software challenges.

EUROCONTROL is an inter-governmental agency con-
cerned with aviation, a safety-critical industry. But 
changing times require new ways of doing business. So 

when faced with the challenge of developing a more flexible ver-
sion of its surveillance-data exchange software, rather than sim-
ply issuing a tender to industry, the Agency decided it was time to 
take a fresh approach, and set up its first “hackathon”. 

At the start of November 2016, 33 people from universities 
across Europe formed 11 teams who came together for a coding 
competition, or hackathon, at EUROCONTROL’s training Institute 
of Air Navigation Services (IANS) in Luxembourg. 

The Agency’s all-purpose structured EUROCONTROL surveil-
lance information exchange (ASTERIX) is a data format widely 
used throughout Europe for exchanging surveillance informa-
tion. Because new surveillance systems apart from radar – such 
as automatic dependent surveillance broadcast (ADS-B) – are now 
becoming prevalent, and there are new requirements to share 
this data among an increasing number of partners, ASTERIX 
software needs to constantly evolve. The format is also embedded 
by radar and other sensor manufacturers and is therefore distrib-
uted globally as a surveillance exchange standard.

With these new requirements – and possible future adapta-
tions to consider – decoders need to be updated to cater for the 
new forms of ASTERIX.

“Our software products making use of ASTERIX have been 
developed by different industry partners, and any adaptation 
requires multiple changes in different parts of the software 

– which is extremely time-consuming and involves 
a heavy workload,” says Jean-Marc Duflot, Head of 
the Agency’s Surveillance Services team. The hacka-
thon was initiated and organised by the team, which 
is part of NMD (Network Manager Directorate) and 
its aim was to design a new “patch” to take account 
of the adaption requirements, build a prototype and 
then, if appropriate, develop it to an industry- quality  
standard.

The challenge was formidable. Competing coders 
were given instructions and some material to decode 
as part of an information/work package. They then 
had two hours to formulate their initial ideas and 
pitch them to the jury before receiving feedback. 
From that moment on, they had 40 hours to develop 
their proposals. On the third day, the teams presented 
their methodology and tested their code, aiming to 
convince the judges that their proposal could be worth 
developing further under the auspices of EURO- 
CONTROL.

“They did it. The outcome was really impressive,” 
says Jean-Marc Duflot. “It’s not a mature system, of 
course, but at the end of the hackathon we requested 
each team to give a presentation to explain their 
understanding of the problem and their solution. 
They had all understood clearly what it was about. We 
asked them to present the design of the software and 
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to develop a prototype which was benchmarked.” 
After assessing performance and compliance with the 

requirements, the jury declared that the 2016 hackathon winner 
was team BlueCloud from Italy, whose creative approach to the 
challenge and promising prototype were recognised. As a reward, 
each of the team members received €1,000 and the opportunity 
to mature their concept within the framework of an internship 
at EUROCONTROL’s Brussels Headquarters. 

“We have a prototype that works and they will be working 
with us for six months to further develop the prototype,” says 
Duflot. “All three members of the winning team have accepted 
this proposal and that’s a step towards having a more mature soft-
ware, fully tested, which then we can consider implementing in 
our operational product.”

In a video address to the students, Frank Brenner, Director 
General of EUROCONTROL, said: “We need to change the under-
lying way we approach air traffic management. This sort of ambi-
tion needs new ways of thinking and a much more agile approach. 
We are very excited by this event and even more excited to see 
how young thinkers can help improve air traffic management in 
Europe.”

Benjamin Cramet, ARTAS Maintenance Manager, initiator 
of the hackathon and one of the judges, found participants to be 
“exceptionally bright with inspiring ideas. That made it an unfor-
gettable experience – very demanding, but also very rewarding. 
Not to mention that the teams involved were quick to respond to 
any and all challenges they encountered.”

“EUROCONTROL is always looking for new ideas and new 
talents and this has proven really to be a good way of doing it,” 
adds Jean-Marc Duflot. “It shows how EUROCONTROL promotes 
innovation and create links with industry and universities.” 

It also involved several Agency divisions and 
directorates in devising the format, which was sup-
ported by a social media campaign and drew a wide 
response from the academic community. It is unlikely 
to be the last such event.

“We are already thinking about a similar compe-
tition for next year,” says Jean-Marc Duflot. “It will not 
necessarily be confined to software development but 
could have a wider ATM application. There are many 
changes happening and this requires new approaches 
and new ways of thinking.”  ▪
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“We have a prototype that works 
and they will be working with 
us for six months to further 
develop the prototype.”

Jean-Marc Duflot, Head  
of Surveillance Services  
at EUROCONTROL

Below: The 2016 Hackathon winners team BlueCloud's 
Giulia Rivella, Nadia Berloffa, and Federico Orta from  
Politecnico di Torino in Italy 
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EUROCONTROL's ‘LARA’ system 
to support ICAO goals for improved 
civil-military coordination
The Agency’s experience in developing 
flexible use of airspace concepts could 
soon be benefitting other world regions.

Consistent with their 2016 agreement, a 
demonstration version of EUROCONTROL’s 
Local and Sub-Regional ASM (LARA) support 

system should be made available to the International 
Civil Aviation Organization (ICAO) during 2017. 

LARA is a civil-military airspace reservations tool 
which balances operational requirements in line with 
the Flexible Use of Airspace concept (FUA). It covers 
both the planning and tactical phases and until now 
has been used exclusively within Europe. 

But beginning in 2017, LARA dem-
onstrators are being made available to 
ICAO Regional Offices around the world, 
so that the benefits of FUA can be better 
understood and employed on a more 
global basis. A number of non-European 
States have recently shown an interest in 
deploying LARA – including Australia, 
Brazil and the United Arab Emirates – 
and this year is likely to see the first for-
mal adoptions of the tool by non-EURO-
CONTROL ICAO Member States.

EUROCONTROL has for some years 
been supporting ICAO in the develop-
ment and harmonisation of civil-mili-
tary coordinated ATM operations. Most 
recently in December 2016 a team from 
EUROCONTROL demonstrated LARA 
to ICAO personnel in the ICAO Asia and 
Pacific (APAC) Regional Sub-Office (RSO) 
located in Beijing and provided train-
ing so ICAO staff could present LARA 
demonstrator to interested States in the 
APAC region.

“There is a history of EUROCONTROL supporting 
ICAO in civil-military coordination and flexible use 
of airspace,” says Patrick Delmouzée, Head of ATM 
Unit, Civil-Military ATM Coordination Division, at 
EUROCONTROL. “With this agreement we are offer-
ing a demonstration of LARA to the ICAO Regional 
Offices. We are presenting this as part of a wider FUA 
toolkit alongside other concepts we have developed, 
to show how FUA works.”

EUROCONTROL’s many years of 
experience in developing, implement-
ing and refining FUA concepts in Europe 
could be put to good use in a global con-
text, especially in areas of high traffic 
growth where permanently reserved 
military airspace areas are impeding 
capacity in nearby busy civil sectors. In 
the Asia and Pacific region, for example 
passenger traffic is expected to grow at 
6.7% annually, while the region’s over-
all traffic will represent 35% of global 
passengers in 2016, according to ICAO 
forecasts. These increases in traffic and 
airspace congestion will have a pro-
found impact on air transport efficiency 
and environmental sustainability if not 
properly managed; allowing civil and 
military airspace managers to work 
more closely together will be a key ingre-
dient in providing more capacity to meet 
future demand for air travel.

“Recognising the necessity and 
importance of the civil-military ATM 
cooperation (CMAC) and FUA concept, 
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ICAO assigns a highest priority 
to its implementation in the Asia 
Pacific region,” according to  
Raphael Guillet, Chief of the ICAO 
Asia Pacific Regional Sub-Office. 
“Since the RSO was established in 
2013, one of its key tasks has been to assist States in 
enhancing CMAC and implementing FUA through 
a series of workshops and seminars, and by working 
together with States on specific CMAC/FUA projects.”

LARA is much more than a clever piece of soft-
ware which alerts airspace planners about the open-
ing and closing times of dedicated military airspace 
areas. It is the basis of a new relationship between civil 
and military ATC personnel and EUROCONTROL’s 
experience helping to deploy the concept in Europe 
is recognised as an important element to introduc-
ing FUA procedures in other parts of the world. Each 
country has very different civil-military airspace 
arrangements, with different relationships between 
the main stakeholders. In Europe many of these chal-
lenges have been overcome – but it has taken time and 
the process is complex.

“You have to develop a new delicate relationship 
of confidence and trust between civil and military 
users,” says Patrick Delmouzée. “We have learnt never 
to intervene at a political level but by showing people 
the possibilities of FUA, it can open minds. The stake-
holders are challenged. We merely try to facilitate the 
existing relationships by giving them an automated 
tool and let them, once they have seen the possibili-
ties, go further with it themselves.”

In many countries the military has played a 
dominant role in the provision of ATC services or 

the management of airspace so the 
institutional complexities of shar-
ing airspace involve cultural as well 
as technical challenges. Although 
the main beneficiaries to FUA are 
civil aircraft operators, there are 

benefits to the military which LARA can deliver.
“The military have in many parts of the world his-

torically had priority in ATM service provision,” says 
Patrick Delmouzée. “But decisions could be taken 
which could see this priority being lost or reduced. 
FUA will ensure that they will be able to play at least 
at the same level as their civil colleagues, through pro-
posing and negotiating airspace arrangements. And 
the advantage of a tool like LARA is that it provides 
military airspace users with a ready-to-go, free, auto-
mated system which coordinates between military 
units and the central military airspace management 
centre. For example, in Belgium all military units 
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“The advantage of a tool like LARA is 
that it provides military airspace users 

with a ready-to-go, free, automated 
system which coordinates between 

military units and the central military 
airspace management centre.”

Patrick Delmouzée, Head of the 
Civil–Military ATM Coordination 

Unit at EUROCONTROL
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– including air force squadrons and army shooting 
ranges – are presented with an automated booking 
system, so each operating centre can coordinate 
between themselves and decide who has priority.”

ICAO is actively working to support States to 
deploy harmonised FUA concepts globally – devel-
oping advanced airspace management (ASM) princi-
ples that propose airspace should not be designated 
as purely civil and military, but rather as a continuum 
in which all user requirements are accommodated to 
the greatest possible extent. ICAO also defines flexible 
and adaptable airspace structures, for example Con-
ditional Routes (CDRs), Temporary Reserved Areas 
(TRAs), Temporary Segregated Areas (TSAs) and Cross 
Border Areas (CBAs).

“We plan to assist States in enhancing their 
pre-tactical and tactical civil-military cooperation 
and improve their airspace management capabilities 
through the introduction of an efficient CMAC/FUA 
process. The LARA demonstrator can help to demon-
strate the process by using the case of Europe or the 
local case of a specific State to highlight how States 
are dealing with these issues in real-world situations 
today. This is very important to how States which are 
new to these approaches will ultimately assess and 
implement FUA best practices,” according to Liu Song, 
RSO Regional Officer dedicated to FUA. “LARA’s abil-
ity to coordinate the varying priorities regarding the 
Advanced ASM Concept, efficient civil-military coor-
dination and Collaborative Decision Making (CDM) – 
inclusive of comprehensive user privileges, approval 
processes, and applicable rules – is definitely its most 
important value-offering.”

EUROCONTROL WILL NOT BE involved in the 
deployment, training and support of LARA outside 
the Agency’s membership. The Agency is delegating 
this responsibility to air navigation service providers 
(ANSPs) who have already deployed the tool in Europe, 
allowing them to charge for their services. EURO- 
CONTROL will receive a small percentage of the rev-
enue to cover its costs – thereby reducing the costs 
of the European States who have already invested 
in the service – and is working with the designated 
ANSP LARA distributors to ensure minimum service 
and support levels will be guaranteed to third-party 
users. EUROCONTROL is drawing up a list of approved 
ANSP suppliers who will work with LARA customers 
outside the Agency’s membership.

“We have already organised information sessions 
with various ANSPs to ensure they will comply with 
conditions that will guarantee quality,” says Patrick 
Delmouzée. “Depending on how the contract is made 

with the distributor, interested States will have the 
right to get upgrades. The distributors will be responsi-
ble for installation, maintenance, training and bug fix-
ing. If needed, a help desk will be provided which could 
involve sub-contracting a service to a local company. 

For EUROCONTROL, the opportunity to support 
ICAO’s global mission to improve civil-military ATM 
coordination around the world, to export Europe’s 
industrial expertise and help European ANSPs 
develop new revenue-streams is a win-win opportu-
nity. It is made possible through the unique institu-
tional position of the Agency – a politically neutral, 
government-owned body with wide and deep experi-
ences in civil-military cooperative ventures. ▪
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“LARA is much more than a clever piece of 
software which alerts airspace planners 
about the opening and closing times of 
dedicated military airspace areas.”

LARA explained

LARA (Local and Sub-Regional Airspace Management Support 
System) was developed to improve airspace management 

processes by providing mutual visibility on civil and military 
requirements, by increasing mutual understanding and by 

enabling a more efficient collaborative decision-making process. 
The aim has been to produce a harmonised national and regional 
ASM support system meeting the operational requirements of 
stakeholders. LARA’s development is actively supported by the 
European Commission, through the trans-European transport 

network (TEN-T).

The LARA system is built around a performant server and 
database offering multiple clients seamless access to a variety of 

sophisticated ASM functions. LARA’s functionality encompasses 
all phases of airspace management – reaching from long-term 

event planning to airspace management at level 2 and 3 – 
including real-time coordination of airspace activations. The 

capability to connect a national LARA system to neighbouring 
LARA systems allows seamless coordination between different 
States and facilitates efficient cross-border operation. A variety 
of interfaces to other systems and the Network Manager enable 

improved collaborative decision-making.

LARA provides a user-friendly interface to allow online airspace 
reservation, enable transparent coordination and maximise 

automation of routine tasks. Through a shared real-time airspace 
status display, situational awareness of all players is enhanced 
and flight safety greatly improved. The system is designed to 

allow configuration of all relevant system parameters to adapt to 
national procedures, while contributing to the harmonisation of 

the application of the Flexible Use of Airspace Concept in Europe.

All data exchange is stored on a server and can be retrieved 
for national statistics on the use of airspace – including 

export functionality to PRISMIL (Pan-European Repository 
of Information Supporting Civil-Military performance 

measurement) for the production of Key Performance Indicators 
(KPIs).

The LARA software is developed by the UK-based company 
GRAFFICA under supervision of EUROCONTROL’s 

Civil-Military ATM Coordination Division (CMAC). LARA’s 
development and its requirements are based on operational best 

practices and are driven by its users.
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10-year old LARA has transformed civil-
military coordination

LARA is ten years old. It was on 6 February 2007 when 
a kick-off meeting with civil and military stakeholders 

was held at EUROCONTROL’s Maastricht Upper 
Area Control Centre to validate a concept and define 
specifications for a local ASM (airspace management) 

support system. 

In January 2008, a demonstrator was successfully 
presented to stakeholders at a trial showcasing ASM/
ATFCM (air traffic flow and capacity management) 

improvement initiatives. This led to the LARA 
programme: the Local and Sub-Regional ASM  

support system. 

A prototype was released early in September 2009; this 
was followed by a first operational version in mid-2010. 

LARA was based on best practices, developed in line 
with the European Commission’s FUA regulations 

and geared up for the future implementation of the 
Functional Airspace Blocks (FABs).

Over the years, the LARA system matured from a 
prototype to an operational system, completely aligned 

with users’ requirements. This is because LARA was 
developed and perfected by users for users, with the 

constant, active participation of the LARA Users Group. 
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www.comsoft.aero – info@comsoft.aero

Comsoft Solutions is a turnkey supplier of 

EUROCONTROL’s ATM Surveillance Tracker and 

Server, ARTAS – one of the most advanced and 

successful surveillance data processing systems 

world-wide. A key to its success is the Centralised 

ARTAS Maintenance and Support (CAMOS), 

launched in 2001, for which Comsoft Solutions is 

EUROCONTROL’s industrial partner. 

Today, the ARTAS tracker is used by nearly all ANSPs 

in Europe. It is a core component of a modern ATM 

system, integrating all kinds of surveillance data 

sources and providing a coherent and current Air 

Situation Picture to downstream systems. 

MEMBER OF THE FREQUENTIS GROUP

ARTAS also enables the efficient integration of new 

surveillance sensors, like ADS-B and Multilateration, 

into an ANSPs surveillance infrastructure – mini-

mising transition and maintenance risks and also 

reducing costs.

Together, EUROCONTROL and Comsoft Solutions 

are adding new functionality to ARTAS to increase 

system capacity and integrate advanced functions 

to benefit current and future ATS demands, ensu-

ring it is at the forefront of tracking technology.
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ARTAS surveillance tracker 
programme widens and deepens
EUROCONTROL’s ATM Surveillance Tracker and Server (ARTAS) 
programme will shortly be deployed beyond the Agency’s network of  
Member States and is gaining new functionalities to cover all phases of flight.

Reliable and accurate surveillance 
data covering the total European 
air traffic management (ATM) 

network is essential for safe and efficient 
ATM operations. With an increasing 
number of flight movements, a loss of 
surveillance data in one part of the net-
work would not only cause a reduction in 
air traffic capacity locally but would also 
have a detrimental effect on total air traf-
fic capacity across the entire network. The 
optimum use of all available surveillance 
information in an interoperable manner is 
therefore key to the overall ATM network 
performance. 

ARTAS is the concept behind the 
Europe-wide, distributed surveillance 
system that has been developed and main-
tained by EUROCONTROL on behalf of its 
Member States since the early 1990s. It is 
a living product, continuously evolving 
in line with operational, regulatory and 
technological changes. ARTAS applies 
advanced multi-sensor tracking technol-
ogy to deliver the highest level of per-
formance using primary surveillance 
radar (PSR), secondary surveillance 
radar (SSR), Mode-S, Automatic Dependent 
Surveillance-Broadcast (ADS-B) and wide-
area multilateration (WAM) surveillance  
sensors. 

After 25 years of operation and more than a million hours 
of accumulated service, ARTAS is now used in the majority of 
EUROCONTROL’s Member State Organisations (EMSOs), both 
civil and military. Thirty ATC sites are operational and another 
20 sites are expected to follow in the coming years. As required 
for any ATM safety-critical system, ARTAS is managed in accord-
ance with ISO 9001 and Software Assurance Level 3 processes 
and is delivered with a Safety Folder Report and a Declaration of 
Suitability of Use (DSU).

ARTAS Distributor Licence 
Agreement – The ARTAS ecosystem
THE ARTAS DISTRIBUTOR LICENSE Agreement (DLA) has 
been created to foster a worldwide ecosystem aiming at sharing 
this valuable asset with non-EUROCONTROL Member States 
Organisations (NEMSOs). The ARTAS ecosystem will materi-
alise by establishing partnerships with air navigation service 
providers (ANSPs) and ATC system providers. ARTAS is an 

acknowledged example of successful European coop-
eration in ATM and the DLA is a tool for extending this 
success beyond the continent’s geographical borders.

The objective is to allow accredited partners to 
distribute ARTAS outside the EUROCONTROL area 
and for the Agency to obtain some commercial benefit 
from the service, in particular by providing installa-
tion and maintenance support. This is a win-win situ-
ation whereby the partners benefit from a mature and 
reliable product, while EUROCONTROL receives fees 
based on the number of deployed systems, and there 
are potential improvements resulting from a wider 
user base.

Figure one: ARTAS Deployment in EUROCONTROL 
Member States as of 24/11/2016
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How does it work?

ANY CANDIDATE WITH AT least five years’ expe-
rience in ATM and surveillance data processing (SDP) 
systems and holding an ISO 9001 accreditation may 
apply for the ARTAS DLA. They simply need to contact  
ARTAS_license_request@eurocontrol.int and provide 
evidence that they meet the criteria. 

Once the application is accepted by EUROCONTROL, 
the DLA is signed and the new partner is immediately 
able to deploy one of the most advanced SDP systems to 
support their customers’ operations.

In addition to the ARTAS software, the DLA gives 
access to various ARTAS add-ons (such as ARTAS Tun-
ing Guidelines and Training Material), allowing distribu-
tors to provide customers with additional ARTAS-related 
services, increasing their revenue and enhancing ARTAS 
knowledge.

EUROCONTROL considers the broader deployment of 
ARTAS as a means of improving the quality, safety, secu-
rity and performance of the product because ARTAS will 
be subject to review by a wider group of users and experts.

ATM will benefit from the ARTAS ecosystem through 
harmonisation, defragmentation and cost reduction.

The ARTAS market is open

SOME ANSPs BASED OUTSIDE the EUROCONTROL 
area have planned to receive ARTAS from Comsoft Solu-
tions – EUROCONTROL’s industrial partner in the con-
text of the CAMOS (Centralised ARTAS Maintenance and 
Operational Support Service) IV contract and the first 
industry to have signed a DLA with the Agency. Other 
ANSPs and distributors are expected to follow, enlarging 
EUROCONTROL’s visibility worldwide.

Surface Movement 
Surveillance prototype 
FOR SAFE AND EFFICIENT ATM operations it is essen-
tial to obtain a reliable estimate of the traffic situation 
during all flight phases, from airport surface to en-route. 
In this context, an ARTAS-based surface movement sur-
veillance prototype (ARTAS SMSp) has been developed, 
adding the capability to track traffic seamlessly from the 
runway up to the air and back again. In addition to other 
sensors, this prototype processes airport surface move-
ment radar (SMR) and multilateration (MLT) sensors and 
implements specific models developed at the Netherlands 
Aerospace Centre NLR for tracking all vehicles moving on 
the airport surface. 

An overview of ARTAS and ARTAS SMSp is available 
at www.eurocontrol.int/smsp, together with an outlook 
of potential evolutions considering multi-static primary 
surveillance radar and camera surveillance. 

ARTAS V8B4 for FAB deployment

THIS VERSION, WHICH IS expected to be released by 
mid-2017, will implement an initial set of functionalities 
defined in the ARTAS roadmap. To progress ARTAS opera-
tions at FAB (functional airspace block) level, ARTAS V8B4 
will implement increased processing capabilities – more 
sensors and more tracks for example – and offer the possi-
bility to customise the tuning of the system in geograph-
ical area such as the terminal manoeuvring area (TMA), 
the Inhibit Code Change Area (ICCA) or the en-route area.

With respect to airport tracking, EUROCONTROL will 
release ARTAS V8B4+SMSp, a prototype for surface move-
ment surveillance, supporting the evolution of the system 
for airport customers.
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The deployment of ARTAS is co-funded by the European 
Commission as part of an Innovation and Networks 
Executive Agency (INEA) project entitled “Deployment 
of Harmonised and Interoperable High Performance 
European Surveillance System”.

Figure two: The phases of a flight

Looking ahead

THE ARTAS ROADMAP IS fully in line with the 
Single European Sky initiative. Some improvements 
will support the implementation of surveillance sys-
tems at FAB level while others will support airport 
operations by tracking traffic both on the ground 
and within a gate-to-gate environment. All evolu-
tions meet the performance requirements derived 
from the Surveillance Performance Interoperability 
Implementing Rule (SPI-IR). ▪

For any additional information, visit the ARTAS website: 
www.eurocontrol.int/artas
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Collaborative Environmental 
Management (CEM): making 
a difference, here and now
Airports, airlines and air navigation service 
providers can now access a new online 
EUROCONTROL-tool - CEM Online 
- to coordinate collaborative solutions to 
their shared environmental challenges.

Since the joint launch in 2014 of EUROCONTROL’s CEM 
Specification with ACI EUROPE, the issues surround-
ing aviation’s environmental impact have continued to 

grow in significance; seen most recently with the ICAO Assem-
bly Resolution of October 2016 establishing the Carbon Offset 
and Reduction Scheme for International Aviation (CORSIA).

However, the biggest constraints to aviation’s sustainable 
growth are arguably not global, but local. Community opposi-
tion to airport expansion has grown steadily across much of 
Europe, voiced in the media and seen in public demonstrations 
against airport expansion plans. At most airports it is the air-
port operator who often bears the brunt of local opposition. 
The airport, together with other core operational stakeholders 
such as aircraft operators and air navigation service providers 
(ANSPs), needs to pool expertise and resources to address local 
concerns while securing current operations and the future 
sustainable development of the airport. EUROCONTROL’s 
CEM Specification describes a process through which the core 
operational stakeholders can come together to assess envi-
ronmental issues affecting the airport and identify common 
solutions to what are often common concerns. This meeting of 
stakeholders is the “CEM Working Arrangement”, with roles 
and responsibilities set out in the CEM Specification. 

“Although many airports have well established opera-
tional coordination mechanisms already in place, Manchester 
Airport was the first to formally implement a CEM Working 
Arrangement in line with the Specification, whose influence 
is steadily growing,” according to Sharon Mahony, EURO- 
CONTROL’s CEM Project Leader. “Nationwide CEM pro-
grammes are being rolled out, for example in France and 
Bulgaria, while airlines are now increasingly interested in 
the concept. Budapest Airport will become a CEM Case Study 
Airport in 2017 and we are in contact with key airport oper-
ator groups about further extending implementation in the 
coming year”. 

“In addition to the Specification, stakeholders identified 
a need for a practical tool that would support them in set-
ting up collaborative working arrangements, which is why 
we launched CEM Online at the end of 2016,” says Sharon 
Mahony. “Developed together with PRISME ATM Network 
Business Intelligence Team, this web-based tool, tested and 
validated by a users’ group, provides a platform that facilitates 
airport operators, ANSPs and aircraft operators in establish-
ing a CEM working arrangement. 

The single biggest constraint at most airports is noise. 

With a CEM working arrangement in place, the core 
operational stakeholders can work together to under-
stand the root causes of environmental challenges 
and any associated inter-dependencies. They must 
identify collaborative solutions whether based on 
current operations or when new operational changes 
are planned, such as airspace design, new airport 
infrastructure, new de-icing arrangements or differ-
ent approach and departure procedures."

“As any operational issue involves shared knowl-
edge and awareness, the CEM working arrangement 
ensures that these issues can be managed strate-
gically, that operational efficiencies can be fine-
tuned and that the agreed solutions meet regulatory 
requirements and contribute to a robust and trans-
parent dialogue that can benefit relations with local 
communities,” says Andrew Watt, Head of the DPS 
Unit that deals with the Environment.

CEM Online guides users through the process of 
setting up a CEM working arrangement. Each stake-
holder can access a secure workspace to document 
needs and actions under the Specification’s require-
ments. Functionalities include a dashboard option 
that indicates compliance levels and monitors pro-
gress. CEM Online can support users’ needs to provide 
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“Nationwide CEM programmes 
are being rolled out, for example 
in France and Bulgaria, while 
airlines are now increasingly 
interested in the concept.”

Sharon Mahony, CEM Project 
Leader at EUROCONTROL
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evidence for example to fulfil voluntary carbon-reduction pro-
gramme criteria, or comply with environmental certification 
and environmental reporting requirements by the download-
ing of reports.

“EUROCONTROL can further facilitate stakeholder 
requirements and action plans emanating from a CEM 
Working Arrangement by providing access to tools for 
noise, emissions and interdependency modelling and facil-
itating dialogue within the growing CEM community,” says  
Andrew Watt.

Each stakeholder has its own very good 
reasons for wanting to sign up to CEM.
“CEM ALLOWS US TO discuss with all the interested par-
ties some of our current issues – such as the use of airspace, 
which is a concern for us,” says Captain Linton Foat of the UK’s 
Thomas Cook Airlines. “CEM allows you to think a little more 
outside the box on what the future will look like. It’s just a dif-
ferent environment, where it’s not always business as usual. 
We have had success in areas such as redesigning approaches 
into airports, giving us lower minima where there’s more cer-
tainty about making a successful approach and less chance of 
having to make a go-around, increasing fuel burn and adding 
to the noise burden. Navigation technology is now much bet-
ter than before and it’s possible to design approaches which 
probably weren’t available in the past, so we don’t have to over-
fly certain built-up areas.”

“When we talk about the future we know what we would 
like to see but CEM helps us refine this to what is actually 
possible,” says Captain Foat. “In terms of improving flight 
efficiency, CEM provides you with a forum, a multi-discipline 
team across industry, bringing people to the table who per-
haps you might not have considered as having a contribution 
because you might not know their areas of responsibility or 

influence. We were the first airline in the UK to 
have a Required Navigation Performance approach 
(RNP AR) capability, giving us the opportunity to 
fly curved descending approaches to a tolerance 
of 0.1 Nautical Miles (NM). We are undertaking 
our first curved descent approach in Innsbruck 
this winter. That’s the future for us, the ability 
to fly more safely and more efficiently because of 
changes in technology and training. We have done 
this on our own, for our reasons, but we are happy 
to share this information and pass knowledge on. 
There could be someone else at the table bringing 
their experiences of something we haven’t thought 
about, sharing that with us and helping us out.”

“We don’t have much high-level influence 
on issues such as airspace changes but we can, 
through CEM, look at changes at a local level and 
influence their application through working with 
our partners.” 

“ANSPs are also becoming one of the major 
drivers behind the implementation of CEM work-
ing arrangements,” says Sharon Mahony. “After 
all, they have a high degree of performance 
monitoring and need all stakeholders to become 
involved in discussions on capacity, safety, effi-
ciency and environmental improvements. Airlines 
like the idea of reducing their fuel bill.” 

“In France, a CEM framework has been estab-
lished at a national level and a protocol has been 
drafted and signed with the following stakehold-
ers – the Direction des Services de la Navigation 
Aérienne (DSNA, the French ANSP); Union des 
Aéroports Français (UFA, representing airport 
operators); the Fédération Nationale de l’Aviation 
Marchande (FNAM, representing the air trans-
port industry); and the Union Française Contre les 
Nuisances des Aéronefs (UFCNA, representing the 
local communities).

Captain Linton Foat of the UK’s Thomas Cook Airlines

From left: Olivier Jankovec, Director General of ACI EUROPE, and 
Frank Brenner, Director General of EUROCONTROL.
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 The national CEM platform 
has been developed to address 
a number of topics including 
noise, local air quality, new ATM 
concepts and environmental 
monitoring procedures. There 
are three main reasons behind  
the move."

“We want to emphasise the 
role of UFCNA as single point of contact,” said Alain Bourgin of 
DSNA at a September 2016 CEM workshop in Budapest. “Every 
‘important’ French community union is a member of UFCNA. We 
want to establish a recognised communication framework – there 
is a need to ensure environmental messages are correctly broad-
cast – and this platform will ensure communication on environ-
mental policies of stakeholders. Finally, we need a national-level 
platform. Consultation processes are already in place at a local 
level but there is a need to communicate on environmental sub-
jects that could concern every airport.” Other subjects to be dis-
cussed at the national level include the expected environmental 
benefits of SESAR projects, DSNA’s environmental policy and the 
results of UFCNA internal working groups.

“This year, the number of CEM working arrangements is pro-
jected to increase as the operational benefits of environmental 
collaboration become clearer and airports face the challenges of 
implementing new environmental monitoring and control initi-
atives,” says Andrew Watt. For example, ACI EUROPE's Airport 
Carbon Accreditation programme is being adopted throughout 
Europe – and beyond – while European airports and stakeholders 

are looking at ways to comply with the new European 
Union “Balanced Approach Regulation” 598/2014 
aimed at promoting the sustainable development 
of air transport through the reduction of aircraft 
noise pollution at airports. “The regulation includes 
a requirement for a technical forum to discuss noise 
issues at the airport and to take due concern of the 
impact of noise on surrounding communities; a CEM 
working arrangement could fulfil these criteria,” says 
Sharon Mahony.

“Apart from supporting new CEM working 
arrangements, EUROCONTROL is now looking at 
potential ways to quantify the benefits of CEM. We 
want to demonstrate that the work we are doing 
together is not just greenwash but we are, together, 
reducing the environmental impact of aviation here 
and now,” says Sharon Mahony. ▪

Tools
http://www.eurocontrol.int/environment-modelling-tools
http://www.eurocontrol.int/collaborative-environmental-
management-cem

Retrofitting existing aircraft with zonal 
drying systems, which evaporate and 

displace the condensed water that 
naturally accumulates in aircraft

Trialling different coatings 
and paints which enable 
increased aerodynamics

Equipping Boeing aircraft with 
winglets and Airbus A321 with 
sharklets, saving approximately  
5% of fuel per flight

Investment in tablets to 
replace heavy paper manuals

Pilot training and provision 
of information on fuel saving 

initiatives such as Continuous 
Descent Approaches and 

Single Engine Taxi-In

Amending flight plans to 
enable pilots to take the 

correct amount of fuel and 
reducing discretionary fuel as 

well as fly shorter routes

Aircraft improvements
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Increased use of fixed electrical 
power units at airports, instead 
of on-board auxiliary power units 
(APU), which burn aviation fuel

“This year the number of CEM 
working arrangements is projected 

to increase as the operational 
benefits of environmental 

collaboration become clearer.”

Andrew Watt, Head of the DPS 
Unit that deals with Environment 

at EUROCONTROL

Improved engine washing 
and engine husbandry

Investments in 
lightweight items 
such as trolleys and 
luggage containers

Optimised loading of 
aircraft included in 
ground procedures
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Budapest Airport: a CEM case study in 2017

“Budapest Airport has recognised that we have 
to involve and influence the many companies 
contributing to the emissions and environmental 
impacts of the airport. We initially did this 
through business-as-usual methods: contracts, 
business agreements, positive and negative 
incentives. But we have realised that this 
attitude and business model has its limitations 
and as a sustainable and future-shaping 
company we must think outside of the box.

So, Budapest Airport launched a partnership 
initiative called Greenairport Programme  
(www.bud.hu/greenairport) in the summer of 
2015 for organisations operating at the airport 
to work together with the operator on further 
reducing the environmental impact of the 
airport. This programme is based on cooperation 
participation, engagement, and empowerment 
– beyond business-as-usual for us and many 
other big companies, too. The programme 
is also aimed at innovation as a joint effort 
and provides an opportunity for thinking and 
taking action together, facilitating the sharing 
of knowledge and experience, and supporting 
the implementation of measures to improve 
environmental performance. 

Thirty companies have joined the initiative 
on a voluntary basis already. Significantly, 
most of the delegated representatives are 
not environmental professionals, but truly 
committed business managers. We hope to 
inspire, train and empower them to become 

management innovators themselves – so we 
can shape the future of our airport together. 
The programme is complex as it covers a 
diverse range of businesses, company sizes, and 
cultures, bringing together professionals with 
different business motivations. Still we believe 
we can cooperate, learn from and inspire each 
other while working together to achieve  
shared goals.

Based on the feedback, the atmosphere and 
the professionalism are highly appreciated. Our 
current status is: 30 formal partners employing 
more than 2,500 people, for partner meetings, 
three ongoing projects (energy efficiency, 
e-mobility, improving waste management), 
more than 300 filled employee questionnaires 
for our new Employee Transport Plan and 
a Greenairport Award added to Budapest 
Airport’s annual business partner awards.

The biggest challenge is how to motivate 
partners to join the programme and then act 
towards its goals. We use creative workshop  
and training methods, build on participation  
and taking individual responsibility, search  
for inspirational moments, people and  
stories, and also try to motivate through  
the feeling of belonging to a critical, unique  
and powerful community (for this we  
created a project brand).

In 2017 we will also develop our approach to 
cover the collaborative internal operational 
stakeholder perspective of CEM."
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Gábor Szarvas, Director of 
Community Relations and 
Environment, and Ferenc 
Kis Head of Environment, 

Budapest Airport
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“The level of cooperation 
has been unprecedented”

Florian Guillermet is Executive Director of 
the Single European Sky ATM Research 

(SESAR) Joint Undertaking.

How does SESAR fit into the broader European aviation strategy?

The roles of technology and inno-
vation are recognised in the Euro-
pean Union Aviation Strategy as 

key enablers to boost Europe’s economy 
and secure its leading role in interna-
tional aviation. SESAR and its support of 
the Single European Sky are part of the 
Strategy’s vision to overcome a number of 
short-, medium- and long-term challenges 
that stand in the way of fully exploiting 
the economic potential of the industry. 
These are essentially the challenges we 
are addressing in SESAR. They include 
the need to deal with the forecast increase 
in traffic, which calls for the introduction 
of automated tools and data communi-
cations to enable air traffic controllers to 
safely concentrate on value-added tasks. 

Airports are also reaching saturation 

and require solutions to maximise their 
capacity in all weather conditions, such as 
satellite-based tools for accurate naviga-
tion and landing. At the same time, Euro-
pean economic recovery remains slow; this 
challenges the aviation and air traffic man-
agement (ATM) industries to increase their 
productivity, sustainability and competi-
tive edge. Technology and innovation are 
key enablers in this regard, allowing in the 
medium term for the development of leaner 
and more modular systems that are easier 
to upgrade and are more interoperable with 
each other. In the longer term, virtualisation 
and the move towards “connected aviation” 
will allow for a more efficient and flexible 
use of resources, substantially improving 
the cost-efficiency of service provision and 
relieving congested airspace.
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What have been the achievements and lessons from SESAR 1? 

ONE OF THE BIGGEST achievements 
of SESAR 1 is the partnership forged 
between stakeholders across the entire 
ATM community. The level of coopera-
tion generated by the programme has 
been unprecedented and is the motor 
that has enabled us to fast-track mod-
ernisation efforts in a way that seemed 
impossible 10 years ago. Another 
achievement has been to take research 
out of the lab and into real operations, 
building a formidable platform across 
Europe to put our work to the test. 

Together we have conducted some 350 
validations, 30,000 flight trials and 
invested 20-million hours to ensure that 
our results meet the operational needs of 
those who must implement them after-
wards. Thanks to this intensive work, 
we have been able to deliver more than 
90 industrial prototypes as well as over 
60 new or improved operational or tech-
nical solutions. But the most convincing 
proof of our joint success is that many of 
these solutions are already or will soon 
be deployed, locally or across Europe.

How have the lessons been incorporated into SESAR 2020?

THAT SAID, THERE’S A lot more to do of 
course and plenty of lessons to learn from 
the past eight years. One recurring lesson 
is that we are not here to do research for 
the sake of research. Instead, it is about 
improving operational performance and 
matching operational problems with the 
best possible solution. Building on this 
important lesson, SESAR 2020 is a more 
streamlined programme, both in terms 
of content and number of projects, which 
focuses on areas of the ATM value chain 
where the greatest performance gains can 
be achieved, delivering on the vision out-
lined in the European ATM Master Plan. 

We will build on the first wave of 
SESAR results that are being deployed to 

generate more value and transform ATM 
through technology, as we have seen 
other safety-critical industries evolve 
towards digitalisation and automation. 
With SESAR 2020, our aim is to make ATM 
more modular and interoperable allowing 
for the growth of new services and appli-
cations that serve the various needs of our 
customers, much like how the mobile apps 
ecosystem has developed. We will also 
seek to create a stronger link between our 
exploratory, industrial and demonstration 
strands in order to create a real pipeline for 
ATM innovation. In this respect, the out-
comes of our SESAR exploratory research 
activities are providing essential input 
into SESAR 2020.

In terms of the partner relationships, how many new partners are 
involved in SESAR 2020 and what role does EUROCONTROL 
play – beyond that of being a founding partner in the enterprise?

THE SESAR JOINT UNDERTAKING 
(SJU) family is now made up of 19 mem-
bers, which will participate in the indus-
trial research, validation and demonstra-
tion activities of SESAR 2020. Taking into 
account third parties, this renewed mem-
bership brings together over 100 separate 
organisations with a European and global 
presence from across the full scope of ATM 
research. We are, of course, very pleased 
to have the renewed commitment and 
support of EUROCONTROL, not just as a 

co-founder but also as a proactive partner 
that injects expertise and positive energy 
into driving forward new ideas and R&D 
activities across the ATM domain, includ-
ing the specific evolution of Network Man-
agement. In addition, I want to highlight 
another very important commitment of 
EUROCONTROL: the Programme Man-
agement Unit that supports directly the 
work performed by the SJU through its 
project management and ATM expertise 
and skills.
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What concrete outcomes can we expect over the next few years from 
SESAR 2020 with regard to System Wide Information Management 
(SWIM), cyber security, data link and integrating RPAS?

SWIM IS A CORNERSTONE of the future system, so 
it is no surprise that this will continue to be a priority 
for SESAR 2020. Important groundwork has already 
been undertaken by SESAR 1 on SWIM reference mod-
els and technical infrastructure, notably for ground-
ground information exchange and the services and 
applications registry. SESAR 2020 will continue to 
mature a technical air-ground SWIM solution, while 
also focussing on the development and delivery of ser-
vices which can be implemented in the SWIM infra-
structure.

We also plan to make further progress in address-
ing cyber security. In SESAR 1, we developed a secu-
rity assessment methodology, which will now be 
directly applied to the solutions being developed in 
SESAR 2020. An initial assessment has been under-
taken to identify solutions with the highest security 
criticality so we can incorporate cyber resilience into 
their design. Of course, our job is to deliver securable 
solutions but it is worth noting that securing them 
will be done during the implementation phase, which 
is essentially the role of the industry.

We have made progress too on the matter of data 
link, which as everyone knows is a real headache 
for the aviation industry, especially in Europe. Pos-
sibly our most important deliverable on this issue is 
the recently published study on VDL mode 2 meas-
urement, analysis and simulation campaign, more 
commonly known as the ELSA study. The study 
has delivered a coherent set of recommendations 

to bring the current VDL mode 2 data link system 
to the performance level required in the European  
Commission’s regulation No 29/2009. Building on 
these results, SESAR 2020 will focus on the develop-
ment of next-generation data link technologies, which 
will form the multilink future communications  
infrastructure, as targeted in the European ATM Mas-
ter Plan. 

Another challenge is the integration of drones or 
remotely piloted aircraft systems, which were not part 
of the SESAR Definition Phase 10 years ago. However, 
a lot of important leg work has been done in SESAR 1, 
including work conducted by partners in nine demon-
strations, which showed how drones could be safely 
operated within non-segregated airspace using exist-
ing technologies. These demos also identified areas 
where future research was needed, which has been fed 
into an RPAS definition phase.

At the same time, we also conducted an out-
look study to understand just how big drones would 
become in the future, in terms of the number and cat-
egories of vehicles, so we can plan a long-term R&D 
strategy to address their safe integration. Now in 
2020, we have designed the programme so that drones 
are addressed across the relevant industrial research 
projects, for example dealing with separation and col-
lision avoidance. We are also encouraging out-of-the-
box thinking on how to address drones, particularly 
in the very low level (VLL) environment through an 
exploratory research call. 

Have you been able to export any SESAR solutions beyond Europe?

SESAR IS A RECOGNISED brand of quality and we 
have seen that it provides the means for SESAR mem-
bers to export SESAR-solution compliant products to 
other world regions. These products address the entire 
ATM value chain, from airports and the network 
to advanced air traffic services and enabling tech- 
nologies, for example in the domain of communica-
tions, navigation and surveillance. At the same time, 
our solutions have been taken up in the principles of 
aviation system block upgrades (ASBUs) and the Inter-
national Civil Aviation Organization (ICAO) Global 
Air Navigation Plan (GANP). SESAR material is also 

provided in global industrial standardisation devel-
opment, and the SJU and its members play an active 
role working with the relevant bodies, such as Eurocae 
(the European Organisation for Civil Aviation Equip-
ment) and RTCA (the Radio Technical Commission for 
Aeronautics). Of course, all of this is made possible 
by the European ATM Master Plan, which provides 
a comprehensive view of the solutions’ development 
over time with their expected performance benefits. 
We expect this trend to continue as we deliver more 
global and interoperable solutions under SESAR 2020, 
in support of Europe’s aviation strategy.

“Together we have conducted some 350 validations, 30,000 
flight trials and invested 20-million hours to ensure that 
our results meet the operational needs of those who must 
implement them afterwards.”
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Can we quantify the benefits of the SESAR work so far – 
for the travelling public and airspace users? 

THE 24 SOLUTIONS IN the synchronised deploy-
ment plans (Pilot Common Project) alone are 
expected to deliver approximately €12.1-billion worth 
of performance gains for some €3.8-billion invest-
ment. Broken down, we estimate that airspace users 
will make fuel cost savings of €8.0 billion, which 
translates into €0.8-billion savings in CO2. Mean-
while air-navigation service gains will amount to 
€2.8 billion, which of course will generate lower user 
charges. Cost savings of 0.6 billion are also expected 

due to fewer delays. Looking beyond to 2035 and 
subject to a timely and coordinated deployment of 
solutions, the SESAR project could potentially gen-
erate annual recurring benefits to the aviation sector 
of between €8 billion and €15 billion per year. These 
gains will also benefit the passenger. For an average 
trip taken in Europe, it is expected that these solu-
tions will offer 20 minutes’ shorter door-to-door 
travel time, 10kg in fuel savings per passenger and 15 
euros in ticket savings. 

What SESAR 2020 research is aimed at improving safety, delays 
and cost efficiency in the less congested areas of Europe? 

MANY OF OUR SOLUTIONS are focused on 
non-capacity constrained environments. Take 
SESAR remote tower services – these are incred-
ibly valuable for places in Europe where it is 
too expensive to build, maintain and staff con-
ventional air traffic control tower facilities and 
services, or at airports where such services are 
currently unavailable. We are also working on 

enhanced approached procedures, which are 
good solutions for airports that might not have 
the necessary ground-based infrastructure, such 
as the instrument landing system. Take also air-
port safety nets, which will reduce the risks of 
runway incursions and collisions, and alert tools 
to ensure safety at airports that have limited or no 
surface surveillance capabilities. 

Are airports now fully integrated into SESAR? Are 
there any stakeholders not yet fully integrated?

AS SHOWN IN THE European ATM 
Master Plan, SESAR is a consen-
sus-driven project that recognises 
and seeks to address the needs of all 
stakeholders. We have made impor-
tant progress with a number of stake-
holder communities, the most nota-
ble being airports. But we are also 
working very closely with the military  
and all categories of airspace users, 
regulatory authorities and profes-
sional staff associations to ensure their 
involvement in our programme of 
activities. For example, we have signif-
icantly reviewed the SESAR concept of 

operations, taking into account specific 
issues that challenge the general avi-
ation community. This has translated 
into a number of industrial projects as 
well as demonstrations investigating, 
among other things, simultaneous non- 
interfering approaches; low-level 
instrument flight rules (IFR) routes, 
and the development of low-cost auto-
matic dependent surveillance – broad-
cast (ADS–B) transceivers. SESAR 2020 
aims to continue in this way of engag-
ing with stakeholders from across the 
community to ensure our work stays 
relevant to all.

What is on the horizon beyond 2020? 

IN T WO WORDS, DISRUPTIVE TECH- 
NOLOGIES. In an industry that has long lead 
times it might seem inconceivable, but technol-
ogy is fundamentally changing our sector. We 
see it with the likes of remote towers and big data 
and the new market opportunities these technol-
ogies are creating. I believe this is the future and 
where we need to invest in further research and 
innovation, particularly in connecting business 

needs and understanding the safety and security 
implications of integrating more data and auto-
mation into the system. We need to take inspi-
ration from other industries, such as energy and 
banking, where business models have radically 
changed, while recognising the specificities of our 
industry. In doing so, we can achieve a more high- 
performing aviation for Europe, which is our  
end goal.  ▪
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Insight

“New technology needs 
to be human-centred 
and human-driven”
Patrik Peters is President and Chief Executive 
Officer of the International Federation of Air 
Traffic Controllers’ Associations (IFATCA).

What has been your experience of the 
involvement of controllers in the Single 
European Sky (SES) programme?

We have been involved in SESAR (Single European Sky Air 
Traffic Management Research Programme) from the very 
beginning. I was IFATCA Executive Vice-President Europe 

when we started to engage with the SESAR Joint Undertaking and we 
were contracted to work on a couple of work programmes. We are cur-
rently deciding whether we want to contribute to SESAR 2020. In terms 
of SESAR 1, I think it was good to have been a part of this – but our con-
tribution was less than it could have been, seen from a staff organisation 
level. SESAR is very theoretical and needs to become more practical. We 
have seen this also in the development of functional airspace blocks 
(FABs), a very top-down, political joint venture where ideas have strug-
gled to touch base with people at an operational level. 

I’m a controller in Maastricht and I’ve seen what happens when one of 
the biggest military areas is being activated in what we know is one the 
world’s most densely populated airspaces. We have to vector dozens of 
aircraft around that airspace, which creates delays. When that happens I 
think perhaps things have not changed that much over the last 20 years.

However, we can nowadays over-fly military areas at certain alti-
tudes or are granted exceptions, which gives us a much greater freedom 
compared with those early days. I’m hoping we can export some of the 
best practices of the Network Manager (NM) throughout the whole Euro-
pean area. 

In terms of SES we will definitely benefit from the technology that 
will emerge from it, but my fear is there are aspects of various States’ 
views on sovereignty which could stop this happening when we come 
to agree on implementation.

On the other hand, SES and the European performance scheme have 
also resulted in service providers saving money by stopping – or at least 
reducing – training and furthermore reducing investment in direly 
needed new technology. Staff shortage and dated technology will have 
long-term consequences. Our members report this increasingly.
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A key aspect of this new technology is 
the development of automated tools to 
reduce controller workload, eventually 
removing many tactical decision-making 
tasks from controllers. Do you think 
the role of controllers is changing?

WE HAVE TO BE careful how we use the word “auto-
mation”. Automation can be perceived as something 
removed from human interaction, in which case 
“autonomy” is maybe a better word. But I think we 
need forms of automation that support the human. 
We need controllers to be involved in looking at how 
automation interacts with the human.

All too often we have seen that people have 
believed too much in automation. In the Asiana acci-
dent in San Francisco, the crash occurred because the 
flight crew relied on the cockpit’s automated systems 
and assumed the computers would keep up the neces-
sary speed during a visual approach. But it didn’t. The 
airline had previously recommended its flight crews 
to utilise as much automation as possible.

Major ATC centre systems can fail – that means 
we have to look again at the reliance on automated  
systems. Of course we want to work with automation 
because it opens up a range of possibilities and takes 
over some simpler tasks that we do not want or cannot 
take on any more. But if we rely on it too much, what will 
happen when there is a major systems failure? Though 
I am not saying we should go back to paper flight pro-
gress strips and the former radar systems, either.

Surely the answer to this is to involve 
controllers in new technology 
research at the earliest stages – such 
as the international validation teams 
which were part of SESAR 1?

YES. WE DO NOT stand in the way of new technology 
but we want it to be human-centred, human-driven. 
We want to be involved, as IFATCA, in this work – but 
there is often a lack of understanding of who we are. 
We are not a union, we are a non-political, volunteer 
organisation which aims to improve safety and effi-
ciency throughout the entire system. We’re willing 
to adopt new technology but only when it improves 
safety and efficiency and only when there are train-
ing systems and back-up procedures in place in case 
things go wrong. The safety approach in the past has 
been based on looking at what goes wrong and then 
changing it. Now we want to look at what is going 
right – so we can export best practices elsewhere. 
IFATCA works at a global level and in many places in 
the world service providers and industry are trying 
to reinvent the wheel. Look across the Atlantic – why 
can’t we share more technology ideas with colleagues 
in the USA than we do today? 
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Are there any new technology or 
operational concepts that worry you?

SOME ASPECTS OF REMOTE towers I can subscribe 
to – such as replacing facilities in remote places where 
nobody wants to work. But when I see this idea of mul-
tiple towers all being worked from a virtual tower cen-
tre that worries me. You can only perceive one reality 
at a time, have one situational awareness. Switching 
from one view to another will ultimately lead to mis-
takes. A controller’s perception of an airport takes in 
winds and environmental restrictions such as hills 
or power plants and one cannot simply switch that to 
another environment. Yet the only time where I can 
see remote towers being economically viable is when 
they are combined. 

Anything else?

REMOTELY PILOTED AIRCRAFT SYSTEMS 
(RPAS). We still know too little about them. Everybody 
likes the idea of aerial photography but they are a huge 
hazard and all the dangers are not yet understood.

But everyone around the world is 
working on RPAS safety measures. 
What are they missing? 

THE DEGREE TO WHICH these systems are uncon-
trollable. I’m not talking about military drones – I’m 
pretty sure we will get a lot of regulations covering 
these – but the small drones we don’t know about. They 
are a hazard especially to general aviation because peo-
ple will not respect the rules and regulations, they’ll 
find ways around them. Anyway, every country has 
different rules. We’re working with the International 
Civil Aviation Organization (ICAO) to push for more 
standardised regulations on this.

The other major issue that concerns me is the 
shortage of controllers around the world. Nobody 
likes to admit it but many service providers face the 
same problem. In the 26 years I have been in the busi-
ness we have never got staffing levels right – we are 
either overstaffed or understaffed. With the economic 
downturn a few years back everybody in Europe was 
happy to scale down training, to make sure they met 
their performance targets or simply to survive econom-
ically. They ‘forgot’ about training and suddenly traffic 
started picking up again. At first the problem was over-
come by increasing overtime and using some dormant 
capacity. Now we’re running into fatigue issues. Con-
trollers need recovery time – which is one of the biggest 
challenges that we face throughout the world.

For the next couple of years I do not see a way out. 
We are working with air navigation service provid-
ers (ANSPs) in Europe and elsewhere to see what can 
be done to manage the problem. I hope there will be 
some relief to the problem in two or three years but 
it’s difficult to be clear on the timeframe for solving 
this problem.

Can you quantify the shortage?

IT’S VERY, VERY HARD to get a handle on. What 
I can say is yes, we are short. We have been told of a 
controller deficit in Asia of 1,000 controllers a year. 
In Europe, we have an ageing workforce and there has 
been very little training for the last three to five years. 
I estimate a 25% shortage for some service providers 
in Europe. But it varies. There are countries where 
they have too many controllers. Moving controllers 
around is not an easy undertaking – often national 
restrictions prevent this. The ANSPs often simply 
cannot employ more staff because they ought to be 
efficient; they have to respect the key performance 
indicators issued by the European Commission. 
We have an NM in Europe, which is a great idea and 
works pretty well, but I wish we could have a human 
resources manager as well. 
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Do you see flow control and tactical 
air traffic control operations 
merging at some point?

AS A EUROCONTROL EMPLOYEE I hope that we 
can export this best practice in flow management that 
we have built up over the last 20 years – and we need 
to keep it. Pressure to remove it from EUROCONTROL 
will prove counterproductive as it will destroy the 
know-how we as a team, including service providers 
and controllers and the Agency, have built. It would 
lead to a less efficient use of airspace. Having travelled 
around the world and seen many different systems, I 
think the one we have in Europe is the best. Asia defi-
nitely needs more flow control operations – they will 
not be able to grow to meet the demand if they do not 
have flow control. 

What about FABs?

THEY HAVE BEEN DRIVEN too much by economics, 
from the top-down. I believe FABs should emerge from 
the bottom-up, from the operational workforces working 
together, from agreements to cooperate between neigh-
bouring centres. Only the operational workforce and 
their managers know how to streamline processes so we 
can start operating as a network. 

We have an increase in non-ATCO staff compared 
with the USA. Between 2013 and 2015 this figure has risen 
from 49% more staff to 57%. The idea of FABs is to reduce 
staff but it seems that non-operational staff numbers are 
increasing. It is no surprise to us that if you put non-oper-
ational staff in charge of change they are not going to cut 
their own jobs, but instead will try to cut everybody else’s. 

I would like to see air traffic controllers recognised 
for what they do. We have the International Controllers 
Day on 20 October which is always an opportunity for us 
to pat ourselves a little on the back and say what a great 
job we’ve done, handled so many passengers and so much 
traffic throughout the year without any major incidents 
or accidents. I do think there is a huge misconception 
about what air traffic controllers are capable of, what we 
do and how much we are contributing to aviation as a 
backbone of society. There are places on this planet that 
we could never reach if it weren’t for aviation. I want peo-
ple to know this. 

Some airlines are now calling for 
a “minimum standard or service” 
for ATM services – which means no 
industrial action from controllers.

IN SEVERAL PARTS OF Europe controllers are econom-
ically well off. But one only needs to fly an hour east or an 
hour south and it changes completely. There is no har-
monised European workplace. Europe involves a patch-
work of different rights, of different laws, and some of 
my members are struggling to survive on the wages they 
make as controllers. So just give us a minimum level of 
employment rights – job security, security with regards 
to working conditions and remuneration. We are very 
proud aviation professionals and safety is our top prior-
ity; we will always do what is in our power. 

But even in the busiest airspaces in Europe we see 
a lack of proper communication between management 
and staff. Staff feel neither respected nor involved – social 
dialogue is often missing – especially at FAB level. But 
I’ve also seen positive examples of proper involvement, of 
proper negotiation, of good relations – they exist and the 
staff needs to have a buy-in into the ANSP’s philosophy, 
or the direction of a certain project. Having controllers 
involved in projects is not an absolute guarantee of suc-
cess but it points the way towards success.

If the Ryanairs of this world want to fly wherever they 
want, let them – but do they really want to fly in an air-
space managed by tired, overworked, underpaid control-
lers, who are falling asleep because they just haven’t had 
enough time off? ▪
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In the past years HungaroControl has been making impressive 
efforts in taking part and supporting innovations to improve 
flight safety, increase capacity, reduce airline costs, and enhance 
environmental protection. Introducing Hungarian Free Route 
Airspace, implementing CPDLC, demonstrating a unique Remote 
Tower solution and providing ATC services in the upper airspace 
over Kosovo, are the major enhancement of that period.

Beside forming partnership with ANSPs, universities and 
technology providers, as a member of Frequentis SESAR 
Partners consortium, HungaroControl participates in the 
industrial research, validation and demonstration activities of 
SESAR 2020 as well. The consortium of Atos, HungaroControl 
and Frequentis aims to enhance cross-industry innovation 
through integrating different stakeholders in the ATM value chain. 
As an ANSP and main user of the developments, HungaroControl 
can provide essential support to industry partners working on 
solutions. Its support includes ATM expertise, real-life operating 
experience and the provision of simulation facilities. 

Remote tower challenges – such as safety aspects, working 
positions, surveillance and applicability for multiple airports –  
are also among the main areas that the consortium will  
support to develop. 

HungaroControl Advertising Feature

Proven Remote Tower Concept For Mid-Size Airports

HungaroControl continues its efforts to improve 
and support air navigation services.

BUDAPEST 2.0 - LIVE rTWR TRIAL WITH  
NO RESTRICTIONS 

The goal of Budapest 2.0 project was to demonstrate the 
capabilities of solutions supporting continuous descent, 
the benefits of satellite-based arrival procedures, and the 
applicability of remote tower control in the vicinity of Budapest 
Ferenc Liszt International Airport. The total budget was nearly 
EUR 2.5 million, co-financed by SESAR Joint Undertaking. The 
final evaluation of the project took place in November 2016.

The international consortium – including Wizz Air, JetStream, 
SLOT Consulting, and the Polytechnic University of Catalonia as 
its key members – started to work together on the initiative by 
HungaroControl and Pildo Labs from Spain. 

The first pillar of the project was to develop arrival procedures 
to support continuous descent operations. HungaroControl 
took part in the complex process of creating descent profiles 
including the modification of arrival procedures of Budapest TMA 
and a supporting software which helps ATCOs to determine the 
sequence of arriving aircraft. 

The second pillar of the project was to test a satellite-based 
arrival procedure, which provides pilots with navigation 
support to fly the exact glide path without the need of ground 
installations. 

The third pillar of the project was to demonstrate remote tower 
control with live traffic at a medium size aerodrome. In the 
framework of this project, the environment at HungaroControls’ 
has been deployed not only to demonstrate the unique 
integrated solution but to serve live operations as well in the 
near future. A huge video wall of 32 screens (10x3 meters ) is to 
display comprehensive view of the entire aerodrome, providing 
ATCOs with enhanced visual information in comparison with  
the panoramic view from the real tower. 

The demonstration proved that this kind of technology is 
suitable for both contingency purposes and live traffic control, 
and also provided important findings to support the finalization  
of implementation of remote tower for Budapest.
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HungaroControl Advertising Feature

SAFETY LOCATED IN THE 
CHARPATHIAN BASIN

CANSO's global ATM safety conference was 
held on 6-11November, 2016 in Budapest, with 
HungaroControl hosting the event.

Participants shared their experiences and best 
practices aiming to improve flight safety, and to 
address the challenges their organisations are 
facing. The discussions, proposals, and the agreed 
actions are all making a great impact on further 
improvements of aviation safety.

Thanks to its performance and highly qualified experts 
HungaroControl is entitled to host the 1st part of the 
“Assessment of changes to the ATM/ANS functional  
system” EUROCONTROL course in December 2017. 

A FORGE OF FUTURE ATM 

Thanks to its devotion to innovation, 
HungaroControl reorganized its R&D, 
simulation and training facilities to take 
advantage of the synergies in their 
operation.

Being home to Entry Point Central (ATC 
training academy jointly operated with 
Entry Point North), CRDS (Centre of 
Research, Development and Simulation) 
and the radar simulation and contingency 
facility, HungaroControl’s ATM Knowledge 
Centre offers integrated services; 
including development and validation of 
new concepts and procedures as well as 
professional training of air traffic controllers.

CRDS is now capable of conducting 
large-scale simulations with up to 27 
pilot working position and 34 controller 
working positions with 90% HMI similarity. 
First, air traffic controllers from Croatia, 
Serbia and Montenegro and Bosnia 
and Hercegovina could enjoy the new 
infrastructure during the SEAFRA (South-
East Axis Free Route Airspace) Real-Time 
Simulation in March, 2016.

The radar simulation and contingency centre operates with a 
dual function: on the one hand it is a venue for education and 
training, on the other hand it is a contingency centre. The facility 
uses the same infrastructure as HungaroControl’s primary control 
centre, including MATIAS (Magyar Automated and Integrated Air 
Traffic System), one of the world’s most advanced air navigation 
software systems, developed jointly with Thales Air Systems. ▪
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“At HungaroControl we are validating 
a complex solution for dual-runway 
airport by an integration of an 
A-SMGCS and a distributed camera 
system. We aim to improve situational 
awareness and enhance safety without 
any negative impact on the traffic at 
Budapest airport.”

Gyula Hangyál 
ATM director at HungaroControl



Viewpoint

Morocco: developing a 
reputation for excellence in 
the field of air navigation
The agreement between Morocco and EUROCONTROL, 
signed in April 2016, is part of a long-term strategic 
programme of the Office National Des Aéroports 
(ONDA) to improve the quality of service and the 
safety management systems within the Pôle Navigation 
Aérienne (PNA), the ONDA body responsible 
for delivering air navigation services (ANS).

With the signature and entry in 
force of this agreement, our 
country has not only achieved 

a global first, in that EUROCONTROL has 
never before signed such an agreement 
with a country outside Europe, but also 
recognises the performance of the Moroc-
can air traffic management (ATM) services 
and is consolidating a mutually desired 
and beneficial partnership between 
ONDA and EUROCONTROL,” said Zouhair 
Mohammed El Aoufir, Director General of 
ONDA, speaking at the signing event of 
the agreement between Morocco and the 
Agency.

The strategy of the PNA is under-
pinned by systemic and inclusive manage-
ment, capitalising on the practices already 
in place and ensuring synergy with the 
Global Air Navigation Plan (GANP) of the 
International Civil Aviation Organization 
(ICAO) and the strategic plans of ONDA 
and the European Commission’s Single 
European Sky (SES) programme. 

This strategy was strengthened in 2016 
by the adoption of the performance-based 
approach (PBA) and the agreement with 
EUROCONTROL to anchor regulatory con-
formity practices and to migrate towards 
a form of management based on the per-
formance and excellence of the ATM sys-
tem at national level. According to the 

comprehensive agreement, the Kingdom 
of Morocco will be fully integrated into 
EUROCONTROL’s working structures and 
will benefit from all services the Agency 
provides. The agreement brings signifi-
cant operational advantages to airlines 
and passengers, including improved crisis 
management, more organised and har-
monised management of the traffic flows 
between North Africa/the Canary Islands 
and the European continent, improved 
predictability in the planning of daily 
operations, improved safety of operations 
and a wider network approach to all devel-
opments such as airspace design, infra-
structure coordination and management.

Morocco can take advantage of the 
various services offered by the Agency 
and increased participation in its many 
working groups, as well as draw on the 
expertise acquired by EUROCONTROL's 
experts in support of the regulatory con-
vergence of Morocco with SES regulations 
and the improvement of air navigation 
services (ANS) performance in accord-
ance with European standards. Other 
benefits include: the preparation of ANS 
for the certification of all its services in 
accordance with the European Union (EU) 
regulations in force; the improvement of 
ANS and their convergence with European 
standards in terms of safety, operations, 

systems and training/rating of staff; and 
the improvement of civil-military coop-
eration in terms of interfaces, flexible use 
of airspace (FUA), interoperability and the 
regulation of civil and military systems.

The PNA has developed its quality 
and safety management system to estab-
lish, apply and improve various processes 
designed to guarantee a quality of provi-
sion of the services supplied to airlines in 
line with international standards. It con-
tinuously develops the resources required 
to respond to ongoing technological 
change in the civil aviation sector. The 
quality and safety system has been devel-
oped to respond to air transport growth 
requirements and to provide ANS while 
continually guaranteeing an acceptable 
level of safety.

Morocco had already signed a Euro-
pean Civil Aviation Agreement with the 
EU, opening the two air traffic markets to 
unlimited access for airlines, which will 
increase traffic volumes and require a 
common airspace design and common air 
traffic procedures between Morocco and 
Europe. The liberalisation of air transport, 
the growth in traffic and the signature 
of the Open Sky Agreement have neces-
sitated an evolution of Morocco’s ATM  
system. 

Until 1980, airports and air navigation 

“

64

VIEWPOINT



Viewpoint

A strategy to 2025: PNA’s current and future ATM 
modernisation programme

The Pôle Navigation Aérienne has set out a long-term 
modernisation programme to meet its strategic goals.  
The main elements of the strategy are:

1. Strengthening the interoperability of air navigation systems and data 
management and harmonisation of procedures by means of:

• installation of Doppler Very High Frequency Omni-Directional Range 
(DVOR) systems at 10 airports in Morocco;

• installation of Automatic Dependent Surveillance/Contract (ADS/C) 
and Controller-Pilot Data Link Communication (CPDLC) in the 
"Océanique" and "Ouest" sectors of the Casablanca Flight Information 
Region (FIR) as back-up for the Very High Frequency (VHF) radio 
frequency;

• strengthening the radio (VHF), radar (monopulse secondary 
surveillance system and primary surveillance radar) and Automatic 
Dependent Surveillance-Broadcast (ADS-B) cover of the airspace 
above Morocco's "Zone Sud" outside the Casablanca FIR/UIR (upper 
information region) and at the airports of Morocco;

• deployment of the new aeronautical information management (AIM) system.

2. Optimisation of airspace capacity and flight flexibility by means of:

• restructuring airspace associated with airports and implementation of 
Global Navigation Satellite System (GNSS) procedures in accordance 
with the PBN/Morocco plan;

• implementation of the free-route concept for a specific time period, 
during night shifts, made available to aircraft operators in the Route 
Availability Document (RAD) document;

• implementation of the FUA concept to maximise use of Moroccan 
airspace and optimise flights serving the Casablanca FIR/UIR;

• implementation of continuous-descent approach procedures (CDO).

3. Improving the traffic flow and increasing air safety by means of:

• implementation of radar and flight data displays and processing systems 
with a view to the provision of a radar approach control service at 
Marrakesh, Tangier, Fez and Oujda airports;

• construction of a second regional control centre at Agadir.
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services were administered directly by 
the Ministry of Transport. The Moroccan 
government then decided to opt for auton-
omous administration, with the creation 
of the first public airport administration 
establishment, the Office des Aéroports de 
Casablanca (OAC, the Casablanca Airport 
Authority), whose powers were initially 
limited to the Casablanca airports.

Subsequently, in 1990, ONDA was 
created by transforming the OAC into 
an establishment responsible for the 
administration of all airports in Morocco 
and the provision of ANS, to consolidate 
activities into a single organisation. This 
meant ONDA became a national strategic 
instrument, a powerful vehicle for eco-
nomic development, a creator of value 
and wealth at regional and local levels, 
recognised throughout the world as an 

airport authority working to international 
standards.

A new regional air traffic control (ATC) 
centre was opened at the end of 2007. This 
new centre has significantly contributed 
towards improving the safety and quality 
of the services provided and to increase 
the capacity of Moroccan airspace while 
optimising traffic flows in phase with the 
growth in air traffic recorded in recent 
years. This centre has also given control-
lers better working conditions, to some of 
the highest international standards.

Air navigation services are now pro-
vided by the PNA to ensure the safety of 
air navigation at airports and airspace 
level under national jurisdiction and to 
administer air operations in accordance 
with national and international regu-
latory requirements. The PNA is also 

responsible for the planning and coordi-
nation of communications, navigation 
and surveillance/air traffic management 
(CNS/ATM) as recommended by the global 
ATM plan and the Aviation System Block 
Upgrades (ASBU) roadmap, strengthening 
cooperation with EUROCONTROL in the 
ATM domain (following an initial cooper-
ation agreement signed in 2008) and oper-
ational management and organisation of 
Moroccan airspace.

The PNA is employing state-of-the-art 
technologies and best practices by promot-
ing cooperation with EUROCONTROL and 
many other bodies in the sector, to consol-
idate air safety and improve performance 
to make ONDA a vehicle for the develop-
ment of the national economy while gain-
ing a reputation for excellence in the field 
of air navigation. ▪

From left: Frank Brenner, Director General 
of EUROCONTROL, Mr Zouhair Mohammed 
El Aoufir, Director General of ONDA
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“The PNA is employing state-of-the-art technologies 
and best practices by promoting cooperation with 
EUROCONTROL and many other bodies in the sector, 
to consolidate air safety and improve performance.”



Apply to become a student air traffic controller. 
Join our international team and receive high-quality training.
And did we mention the fact that we will pay for 
the entire training programme?

Find out more on atco.eurocontrol.int

EUROCONTROL

YOUR CAREER 
IS CLEARED 
FOR TAKE-OFF

HS24.indd   67 27/01/17   13:45



Date: 7-8-2016 12:02 PM

ALL CONTENT WITHIN THIS FILE IS FOR OUTPUT ONLY BY END PRINTER/VENDOR. CHANGES, SHARING AND/OR DISTRIBUTING CONTENT IN WHOLE OR IN PART ARE STRICTLY PROHIBITED. LICENSING RIGHTS AND APPROVALS MUST BE REQUESTED AND APPROVED TO/BY FCB CHICAGO.

Job Number: 10581968 Version: B Client/Brand: Boeing/BCA

Colors:  Cyan,  Magenta,  Yellow,  Black

Images:  10581968C01_R1_NightSky_Takeoffs.tif (277 ppi; CMYK), Boeing_white_50mm.eps

Fonts:  Helvetica Neue (95 Black, 55 Roman; Type 1)

PA:  Steve Hutchings
RET: Greg Olsen
AB:  Kathleen Candelaria
Vendor: None
Output%: None

File Name: 10581968vB_BCA_ATM_210x297.indd

APPROVALS

QC: Justin O’Brien

PR: Pat Owens 

PP: Kim Nosalik

TM: Deanna Loperena/Alyssa Gabriele

GCD: Eugene Varnado

AD: Sarah Frazer

CW: Chloe Lebamoff

AE: Megan O’Malley/Katie Bunimovich

Publications: Skyway Magazine
Notes: BILL TO: 10483763

Gutter: None
Folds: NoneNone
Media/Color Sp: PRINT/4 COLOR
Country: None
Language: English

Bleed: 216 mm x 303 mm 
Trim: 210 mm x 297 mm
Safety: 180 mm x 267 mm
Scale:  100% 
Actual Size:  210x297

IT’S TIME 
FOR A NEW 
APPROACH 
 TO ATM

With the ever-growing amount of traffic in the sky, air traffic management (ATM) is a critical priority that requires continuous 

progress. Working together with industry and government organizations, Boeing is committed to an ATM transformation 

that improves safety, efficiency and the environment for all. At the core of Boeing’s ATM solutions are secure network-centric 

operations that will incorporate the capabilities of modern airplanes, as well as ensure global interoperability and real-time 

access to critical information. The time is now, and Boeing is ready to help.

boeing.com/commercial

S:180 mm
S
:2

6
7
 m

m

T:210 mm
T
:2

9
7
 m

m

B:216 mm
B

:3
0
3
 m

m


