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EVAIR FUNCTION MANAGER’S PERSPECTIVE

This is the fourteenth time that we are bringing to our readers

ATM safety is performing better, alternatively airlines may have been

ATM statistics, the outcome of the EVAIR data collection and

less inclined to report or there may be other reasons.

analysis. This EVAIR Safety Bulletin covers summer seasons 2010

Besides airlines’ ATM reports, EVAIR received from 6000 call sign

– 2014.

similarity/confusion reports from 15 ANSPs. In addition, from two
ANSPs we received more than 1400 TCAS RAs collected automatically
from Mode S radar stations.

As always, Safety Bulletins are based on the reports provided by
the airlines and ANSPs through their SMS. ATM reports provided
by the air operators relate to the European airspace and they are

Verification of EVAIR data with IATA STEADES

provided on a daily basis. ANSPs’ reports are the feedback on the

The good and important cooperation between EVAIR and IATA in

AOs’ reports but also ‘Call Sign Similarity’, ‘ACAS RAs’, ‘Laser’ and

the field of the ATM safety data collection and analysis have been

others. Some ANSPs provide all types of their reports monthly,

in place for more than 5 years. Besides the IATA contributions to

which helps us to identify more safety problems in the ATM field

the EVAIR Safety Bulletin, IATA works together with EUROCONTROL

and look for their solutions.

and specific ANSPs to identify safety concerns and implement

Number of reports per 10,000 flights

ATM regional safety improvements.

8
7

6,80

Feedback – Reporting motivator and support to quick
fixes

6,60

6

5,54

5

When EVAIR started its work one of the most important

5,27

4,67

4

requirements which came from the AOs was that EVAIR facilitates

3

the feedback process between ANSPs and AOs so that AOs get,

2

as soon as possible, a reply with the identification of causes and
the proposed and taken corrective actions on their reports. After

1
0

more than 8 years of the activity, the feedback process and the

2010

Figure 1:

2011

2012

2013

quick replies on the occurrence reports confirmed the importance

2014

of this activity. Indeed, it has been one of the major motivating

Incident data collection for

factors to report. We see more and more that now ANSPs and not

summer seasons 2010 - 2014

only AOs, as it was at the beginning, use EVAIR as the feedback
facilitator. This

is very encouraging and challenging for the

Data collection

EVAIR team. Figure 2 shows the constant increase in the level of

About 8000 pilots’ reports were provided to EVAIR for the summer

feedback provision for the last five years. The percentage would

seasons 2010 – 2014.

have been even higher if the requests for feedback had been

Summer 2014 recorded a slight increase of the number of reports

addressed directly to EVAIR for each occurrence. That said, a lot

per 10,000 flights although in absolute figures there were slightly

of occurrences are self-explanatory and neither airlines nor ANSPs

fewer reports than for Summer 2013. (Figure 1) The reason that

need the feedback. When it is exercised, the feedback process

the graph shows an increase is because the airlines who provide us

takes from a few days to a few months. Further shortening of the

with their ATM occurrence reports performed fewer operations in

time frame for the provision of feedback is one of the stakeholders’

Summer 2014 than in Summer 2013.

requirements. In this regard EVAIR plans together with our main
stakeholders to investigate the possibilities for further refinements
and improvements.

In 2014, 20% fewer airlines provided their ATM reports to EVAIR. We
are investigating the possible reasons behind in order to understand
the situation. It could be that the reduction in reporting means that

EUROCONTROL
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Percentage

25
21

22,64
In summer 2014 ACAS RAs recorded a 20% increase. According

20

to the reports provided by AOs there were on average from 2-3

16,2

ACAS RAs daily. ACAS RAs collected and analysed from 13 Mode S

15
10

radar stations operated by two ANSPs found that in summer 2014
there were 3-4 TCAS RAs daily.

9,2
9,4

Laser Interference

5
0

Laser interference reports for the summer seasons 2010 – 2014
account for 16% of the EVAIR data base. Summer 2014 recorded

2010

2011

2012

2013

2014

an increase of almost 37% and after summer 2012 this is the 2nd
consecutive year of increase. ‘Blue lasers’ attacks, which have the

Figure 2: Percentage of pilots’ reports covered by ANSP’s

potential to be much more dangerous than green lasers, have been

feedbacks 2010 - 2014

recorded in summer 2014 too. Some reports show that the attacks
were well prepared and supported with additional equipment since

Besides the feedback process and quick identification of safety

the aircraft was precisely targeted during the longer approach time.

concerns and in a lot of cases quick fix of problems, it is important

Outcomes of the discussions with our stakeholders showed the

to highlight that the trust between the main stakeholders, is also

need for more active involvement of the EC and EASA in order to

one of the important drivers for good reporting. EUROCONTROL

solve this problem on a European judicial and legal level.

and our main stakeholders are leading and organizing a lot of
Call Sign Confusion

actions in this regard. Just culture is one of the most important.

After two years of the reduction, ‘Call Sign Confusion’ reports

Main trends

provided by AOs, recorded an increase in summer 2014. The main
contributor to the ‘Call Sign Confusion’ was ‘Hear back omitted’.

Events

IATA STEADES data, however, recorded a decrease in summer

Out of five monitored events (‘Level Busts’, ‘Runway incursions’,

2014. One of the reasons for the higher figures in Europe could

‘Missed Approach/Go around’, ‘ACAS RAs’ and ‘Call Sign Confusion’)

be high awareness related to the ‘Call Sign Similarity’ project and

in the summer 2014 only one of them, ‘Missed Approach/Go

in that regard repeated requests for providing reports in order

around’, recorded a decrease compared to summer 2013, while all

make the Call Sign de-confliction. For the summer 2014 ANSPs

others recorded an increase. The situation within IATA STEADES is

provided to EVAIR about 3500 reports. Within these reports more

slightly different, besides ‘Missed Approach/Go around’; ‘Altitude

than 300 different airlines were identified with the similar call

deviation’ and ‘Call Sign Confusion’ recorded also a slight decrease

signs problems. In 2014 there were 35 AOs using the ‘Call Sign

compared to summer 2014.

Similarity De-confliction Tool’ (CSST). Interest in CSST continues
to increase and at the moment there are 43 CSST users. To use the

Contributors to incidents

CSST the AOs need to clearly identify the request for the access

During the summer 2014 out of seven monitored contributors

and submit it to the NMOC

common to the majority of the occurrences analysed by EVAIR,
there were only two contributors, ‘Air-Ground communication’

RPAS/’Drones’ – An Emerging Threat requiring solution

and ‘Mistakes’ which recorded an increase.

After raising the alarm of the RPAS safety issues in the EVAIR Safety
Bulletin No 13 we see that the problem continues. However it is

ACAS RA data collection

important to highlight that recently the European Commission (EC)

ACAS reports provided by AOs, recorded during the previous 5

together with EASA and all stakeholders, including manufacturers,

summer seasons periodical yearly fluctuation (increase/decrease).

are investing a lot of effort in developing RPAS/drones concept

EVAIR SAFETY BULLETIN N°14 - Summer seasons 2008-2013
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of operations as well a legal framework to integrate them in

The ‘Altitude Deviation’ report rate had the first decrease in

the existing European aviation system. Similar efforts are being

2014 compared to 2013 but the overall trend is uphill. In the

pursued in the US.

last year, ‘Runway Incursion’ and ‘TCAS’ saw a slight increase in
the rates, keeping the five year trend sloping down. ‘Go Around’,

GPS Outages – The first reports related to GPS jamming were

‘Call Sign Confusion’ and ‘Loss of Communications’ all decreased

submitted to EVAIR in November 2013. Recently in coordination

their rates. Finally ‘Wake Turbulence’ reports increased, setting

with IATA and EUROCONTROL navigational experts, we informed

the trend slightly upwards. The overall picture is positive: the

the wider airline community about the problem and asked

altitude deviations, which had the worst trend, slowed down in

for more reports. This is an ongoing activity and we take this

fact reversed the year to years variation while all other events

opportunity to repeat the request to our data providers to provide

maintain a downwards trend except wake turbulence, where no

us their GPS outages reports in order to be able to analyse them

improvements are evident.

and to propose mitigation and corrective measure.

Security and Confidentiality
Stakeholders’ Corner

In collecting and processing data, EVAIR follows strict security and
confidentiality arrangements. Safety data provided are properly

IATA

safeguarded and de-identified and the information is used only

The IATA analysis for EVAIR Safety Bulletin No 14 was conducted

for the promotion and enhancement of aviation safety.

on Air Safety Reports (ASRs) held in IATA’s Safety Trend, Analysis,
Evaluation and Data Exchange System (STEADES) database. The

EVAIR Suggestions/Improvements

STEADES database is comprised of de-identified safety incident

EVAIR is constantly looking at ways to improve its services and

reports from over 186 participating airlines throughout the world,

products. Suggestions and proposals are more than welcome.

with an annual reporting rate now exceeding 150,000 reports

Please forward any thoughts, ideas and comments to

per year. For the summer periods (April 1st to September 30th

Ms Dragica Stankovic EVAIR Function Manager:

inclusive) 2010 – 2014 a total of 379,354 reports were submitted

dragica.stankovic@eurocontrol.int

and collated into STEADES. The airlines participating and
submitting data to STEADES represent a total of 23,914,105 flights
during the summer periods of 2010 till 2014. The nature of data
collection within STEADES only allows for rates normalized by
sectors flown to be calculated by region of operator (not region of
event occurrence), as determined by the Air Operator Certificate
state of the airlines that submit data. The ASRs analysed for this
report were extracted from the STEADES database
The reader should also bear in mind that the data and rates
presented are based on events reported by flight and cabin crew
and therefore influenced by airline reporting cultures and not
covering only ATM field. The topics of ‘Altitude deviation reports’,
‘Go-around reports’, Aircraft / Traffic Collision Avoidance System
reports, ‘Call Sign Confusion’ reports, ‘Loss of communications’
reports and ‘Wake turbulence’ reports are categorized in the
STEADES database according to descriptors assigned at source by
the STEADES participating airlines.

EUROCONTROL
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ATM EVENTS AND SUPPORT TO EUROPEAN SAFETY ACTION PLANS

For more than 8 years, EVAIR has been monitoring selected

differentiate between event and cause thus avoiding potential

types of European ATM safety concerns. We do this because the

confusion. In this regard we plan to open the discussion to

concerns are relevant to various European safety action plans and

define more precisely events and causes. We hope that in this

EVAIR is interested to track their trends and better understand

discussion we will have good support from all our stakeholders,

their causes. Within the five types of the ATM safety concerns we

in the first place from airlines and their associations as well as

track, there have been events like ‘Runway incursion’ or ‘Level

from the Air Navigation Service Providers.

Bust’ but also causes such as ‘Call Sign Confusion’ as part of the
‘Spoken Communication’. We have been aware for a while that

The aim of the current and future improvement of our statistics

we are facing a problem of naming the safety concerns in terms

is to provide to operational ATM safety experts another

of events and causes and to make a clear distinction between

perspective and clearer picture of ATM safety as seen through

them. It is not an easy task since some of the events are at the

the data provided voluntarily by the airlines and ANSPs. As usual

same time a cause for another type of the event. E.g. we treat ‘Call

readers’ reactions and feedback are of a great importance to us.

Sign Confusion’ as an event, but at the same time it could be a

So far, views brought to EVAIR by our readers and data providers

cause for a ‘Level Bust’, a ‘Runway Incursion’ or a TCAS RAs. In the

say that EVAIR statistics give another view on the ATM safety

future we will try to improve our monitoring so that we better

situation within the European airspace.

Altitude Deviation
Reports

Level Bust

Runway
incursion

Runway Incursion
Reports

Missed approach/
Go-around

Go-around
Reports

0,99

3,63
3,90
3,59

1,62

STEADES

0.30
0.29
0.32
0.33
0.33

6,02

6,52
6,49
7,66

3.41
3.23
3.15
3.59
3.76

TCAS Reports

ACAS RAs
2014
2013
2012
2011
2010

Call sign
confusion
0

0,5

1,0

0

1,5

summer 2014
summer 2013
summer 2012
summer 2011
summer 2010

0.37
0.51
0.52
0.55
0.69

Call sign Confusion
Reports

1

2

3

4

8,52

5

6

7

8

9

Report per 10,000 flights

Figure 3:

European ATM Events

Figure 4:

ATM events summer seasons 2010 – 2014

summer seasons 2010 – 2014
© 2015 International Air Transport Association (IATA). All Rights Reserved. No part of
this graph may be reproduced, recast, reformatted or transmitted in any form by any
means, electronic or mechanical, including photocopying, recording or any information storage and retrieval system, without the prior written consent of IATA, Senior
Vice President, Safety, Operations & Infrastructure.
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CONTRIBUTORS TO ATM OCCURRENCES

So far, we have been looking at the five event types (Figure 3 & 4):
l Level Busts
l Runway incursions
l Missed Approach/Go around
l ACAS RAs
l Callsign confusion

The purpose of including this chapter in the EVAIR Safety Bulletins
is to try and draw the attention of our readers that there are
contributors which are common to a large number of different
event types. Focusing our efforts on mitigating or even eliminating

While in 2013 EVAIR data recorded a decrease in the number of

the impact of the contributors common to the number of different

each monitored event, in 2014 all event types, except ‘Missed

events could help to improve the safety in a more cost-efficient way.

approach/Go-around’ recorded an increase.

We hope that our findings will help in understanding this problem
and to prepare adequate strategy and plans to fight against the

Within IATA STEADES the situation is similar but not exactly

identified event causals. In our opinion training is one of the most

the same. Besides ‘Go-around’, both ‘Call Sign Confusion’ and

important tools to address the majority of the causals presented in

‘Level Altitude i.e. ‘Level Bust’ recorded a slight decrease. What is

the Figure 5, which presents the top seven high-level contributors

important to note is that grouping of the reports is very similar

common to the majority or almost all the different types of

within EVAIR and IATA STEADES. Namely, the highest number of

events presented in the EVAIR Safety Bulletins and especially

reports were recorded within ‘Go-around’ and ‘ACAS/TCAS’ while

to those presented in the Figure 3. The contributor ‘Air-Ground

the lowest number of reports were within ‘Runway Incursion’.

communication’ is examined further in the chapter Air-Ground
Communication on page 23.

More detailed statistical information for each of the five types
of events is presented later in this Bulletin. You can also find out

During the summer 2013 within the top seven contributors, only

more about each of the event types on SKYbrary

two of them recorded a decrease, ‘Mistakes’ and ‘Air-Ground

http://www.skybrary.aero/index.php/European_Action_Plan_

Communication’. However, during the summer 2014 there were

for_the_Prevention_of_Level_Bust

only two contributors which recorded an increase and they are

http://www.skybrar y.aero/index.php/European_Action_

‘Mistakes’ and ‘Air-Ground Communication’. Others recorded a

Plan_for_the_Prevention_of_Runway_Incursions;http://www.

decrease. Our experience says that looking at the grouping of the

skybrary.aero/index.php/European_Action_Plan_for_the_

reports and the five year trends is more important than looking at

Prevention_of_Runway_Excursions_(EAPPRE)

the yearly variations. A highly positive or negative yearly shift for us

To learn more about STEADES: www.iata.org/steades

is an indication to monitor the situation and if it continues to alarm.

Air-Ground Communication
Mistakes
Lapses
Traffic Information
coordination Issues
2014
2013
2012
2011
2010

ATC Clearance/Instructions
Traffic and Airspace problems
0

Figure 5:

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

Contributors to ATM incidents – all phases of flight summer seasons 2010 – 2014
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GO-AROUND
We have been repeating that the answer to the question, “why do

level. The aim of the monitoring, besides the identification of safety

we monitor Go-around”, is that although it is a normal phase of flight

concerns, is to support and provide assistance to different activities

it does not mean that there are no safety issues associated with it.

and stakeholders enabling them to mitigate and whenever possible

Our monitoring and high level statistics together with the provided

fix the problems that precipitate ‘Go-arounds’. ‘Go-around’ is closely

feedback either through safety or directly provided feedback by air

linked with flight efficiency, fuel saving and airspace capacity.

operators or ANSPs support this theory. Therefore, EVAIR and IATA

Mitigation or elimination of the main causes and broken barriers on

STEADES will continue to monitor ‘Go-around’ in order to identify

the safety side make a positive contribution to overall ATM system

safety issues and ‘broken’ or breached barriers associated with the

performance.

manoeuvre. This monitoring has been in place for a number of years:

ANSPs, together with the invited airlines, show that ‘Go-around’ is

EVAIR at the pan-European level and IATA STEADES at the global

not an isolated ‘local’ problem but has a pan-European dimension.

1,29

Number of reports per 10,000 flights

1,2

1,0
0,95

0,92

0,8

0,73

0,6

0,4
0,2

0

9
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5

2500

4
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1500
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1000
STEADES

1
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2012
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0

2014

Summer
2010

Summer
2011

Summer
2012

Summer
2013

Summer
2014

500
0

Go-around Reports
Go-around Rpts per 10,000 flights
Linear (Go-around Rpts per 10,000 flights)

Figure 6:

Missed approach-Go-around

Figure 7:

Go-around reports summer seasons 2010-2014

summer seasons 2010 - 2014
© 2015 International Air Transport Association (IATA). All Rights Reserved. No part of
this graph may be reproduced, recast, reformatted or transmitted in any form by any
means, electronic or mechanical, including photocopying, recording or any information storage and retrieval system, without the prior written consent of IATA, Senior
Vice President, Safety, Operations & Infrastructure.

EVAIR SAFETY BULLETIN N°14 - Summer seasons 2008-2013

9

EUROCONTROL

Number of Reports

1,25

Reports per 10,000 flights

1,4

Common EUROCONTROL-IATA visits to different

STEADES and recorded in respective data bases, ‘Go-Around’

De-identified ‘Go-around’ events recorded during the
summer 2014:

events is the ‘champion’ insofar as the total number of reports

1. May 2014 - During the approach, it was evident that the

has reduced and both repositories show a declining trend. Our

succeeding a/c didn’t have sufficient separation with a heavy

experience tell us that certain types of the event - in this case

proceeding aircraft. Pilot asked several times for the separation

‘Go-around’- can be influenced by the fall-out from

Within the five main events monitored by EVAIR and IATA

prominent

with the proceeding a/c but was ignored repeatedly by APP and

safety fora, workshops etc. As a reminder two years ago EU-

TWR controller. Radio frequency was very busy. ATC eventually

ROCONTROL together with Flight Safety foundation, ERAA and

confirmed that the proceeding a/c was 3 miles ahead. Pilot of

supported by IATA organized a very successful safety forum at-

the succeeding a/c elected to ‘Go-around’ due to insufficient

tended by a large number of AOs, ANSPs and other stakeholders.

separation.

We continue with the monitoring to check if the downward trend

ANSP feedback facilitated by EVAIR confirmed the pilot’s

will be maintained or to raise the alarm if it changes direction.

observations and classified the occurrence as a ‘Separation
minima infringement’ with a direct ATM contribution within
a heavy workload environment of the air traffic controller.

For the continuation of the improvement we invite our stakeholders to take into account (for their training regimes and corrective actions) the outcomes agreed at the 2013 Safety Forum

2. Jul 2014 - ATIS reported CAVOK. At MDA 500ft with current

and the different activities and studies developed by EUROCON-

climb gradient performances flight still was in IMC, no visual

TROL in coordination with our main stakeholders, air operators,

references with the ground and go around was initiated by

ANSPs professional associations etc.

pilot. Second approach with lower MDA of 300ft was successful.
According to pilot’s report, ATIS report was wrong.

http://www.skybrary.aero/index.php/Portal:Go-Around_Safety_

ANSP feedback facilitated by EVAIR confirmed the impact

Forum_Presentations

of the weather on the executed ‘Go-around’ but confirmed
that the MET forecast given 20 minutes before ‘Go-around’
was correct and in accordance with the ICAO requirement.
Although the MET situation was changing rapidly it still did
not necessitate a Special report.

Wake turbulence 1%
Weatehr: 18%
Separation minima infringement 20%
ATC clearance/instruction related item 1%
Cabin security 1%
RWY incursion 1%

Other parties 6%
Coordination issues 1%

Unstabilised approach 10%
Lack of landing clearance 2%
Other issues 1%
Emergency situation 1%
Birds 3%
Airborn equipment trchnical problems 1%
Debris of animals on the RWY 5%

Figure 8:

Traffic information 7%
Lapses 1%
Mistakes 16%
Air-Ground communiction 4%

Go-Around contributor summer seasons 2010 - 2014
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RUNWAY INCURSIONS

0,12

0,11
0,11

0,10
Number of reports per 10,000 flights

The EVAIR Summer seasons 2010 – 2014 trend line shows an
increasing trend (Figure 9). After having a small drop of the reports during the summer 2013, in the summer 2014 we again recorded an increase. ‘Runway incursions’ occurred on 53 different
locations within 21 different states and 36 different Air Operators
were involved. It is interesting to see that in 20% of ‘Runway incursion’ events, ‘Missed approach’ was associated as the last barrier helping to avoid the worst scenario.

0,08

0,08

0,06
0,06
0,04

0,05

0,02

IATA STEADES trend line shows a decreasing trend, although the
last three summer seasons within EVAIR and STEADES there were

0

similar trends. Summer seasons 2012 and 2014 were higher than

2010

2011

2012

2013

2014

summer 2013; however, in EVAIR summer 2014 reached the level
Figure 9: Runway Incursion summer seasons 2010 - 2014

of the summer 2013 as the highest so far, which is not the case
summer 2012 level.

0.34

In-depth analysis of the EVAIR runway incursion data (Figure 11)

0.33

200
180
160

presents eleven of the most often recorded contributors. Four of

0.32

140

Reports per 10,000 flights

them (‘Air-Ground Communication’, ‘Mistakes, ‘Traffic Information’

0.31

and ‘Lapses’ account for two thirds of the overall contributors.
It is interesting that all of them are related to the explanatory,

120
100

0.30

human or human-human part of the HEIDI taxonomy. As said

80

0.29

earlier for other type of events, we repeat here that training is a
key tool for the improvement. Using our findings and comparing

Number of Reports

with the summer 2014 within STEADES, which was below the

60

0.28

them with the local data bases would give a good indication

40

which kind of training would be needed to reduce and prevent

STEADES

0.27

Runway Incursion occurrences.

0.26

Summer
2010

Summer
2011

Runway Incursion Reports

Summer
2012

Summer
2013

Summer
2014

20
0

Runway Incursion Rpts per 10,000 flights
Linear (Runway Incursion Rpts per 10,000 flights)

Figure 10: Runway Incursion summer seasons 2010-2014
Meteorological conditions: 18%

Air ground communication: 3%

ATC clearance/instruction related item: 8%
AIS: 1%
Documentation and Procedures: 1%
Traffic and Airspace problems: 2%
Procedure design issues: 1%
Coordination issues: 1%

© 2015 International Air Transport Association (IATA).
All Rights Reserved. No part of this graph may be reproduced, recast, reformatted or transmitted in any form
by any means, electronic or mechanical, including
photocopying, recording or any information storage
and retrieval system, without the prior written consent
of IATA, Senior Vice President, Safety, Operations &
Infrastructure.

Figure 11: Runway Incursions in-depth

Traffic Information: 11%

analysis cumulated figures
Lapses: 9%

summer seasons 2010 – 2014

Mistakes: 15%
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We repeat our invitation to the EVAIR readers and ATM experts,

May 2014 - During back track, after landing, TWR cleared for Take

especially those from the airports’ runway safety teams, to make

Off another a/c which already lined up on the same runway. Crew

the best use of the European Action Plans for the prevention of

of the landing a/c called immediately TWR to inform that they

the Runway Incursions (and Excursions) in mitigating or solving

were still on the runway and to stop Take Off clearance of the

identified

lined up traffic.

problems.

http://www.skybrary.aero/bookshelf/

ANSP feedback facilitated by EVAIR confirmed the pilot’s

books/151.pdf

report and classified the occurrence as ‘Runway incursion’

De-identified ‘Runway incursion’ events recorded
during the summer 2014:

with the direct ATM contribution. Measures to prevent the
re-occurrence were taken.

July 2014 – A/C was on final approach having problems with
CM2 shoulders and not being in contact with ATC. Pilot forgot
to contact TWR on final and landed without clearance. Pilot

LEVEL BUST

contacted TWR only during rolling out phase on the ground.
He wrote in the report that the crew made the mistake due to
environmental destruction. Shoulder was not working and the

After a big growth (+113%) in the number of ‘Level Bust’ in

contact with ATS was not established.

summer 2012, the EVAIR data base recorded a big drop in

ANSP feedback facilitated by EVAIR confirmed the pilot’s

summer 2013 and then a 13% increase in the summer 2014.

report and classified the occurrence as pilot deviation from

Overall, the trend line shows a declining direction. Currently, it is

ATM regulation.

difficult to say if this is a consequence of good operational safety

of occurrence reporting and feedback provision were

2014 slightly fewer reports were recorded versus summer 2013.

demonstrated in the best possible way.

Monitoring goes on and we will see if the trend continues.
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line shows an upward trajectory although in the summer season

Number of Reports

performance or a decrease in reporting. The IATA STEADES trend
EVAIR remark - Safety and just culture principles in terms

500

Summer
2010

Summer
2011

Altitude Deviation Reports

Summer
2012

Summer
2013

Summer
2014

0

Altitude Deviation Rpts per 10,000 flights
Linear (Altitude Deviation Rpts per 10,000 flights)

Figure 12: Level Bust summer seasons 2010-2014
Figure 13: Altitude Deviation summer seasons 2010-2014
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For the summer seasons 2010 – 2014 ‘Level Bust’ occurrences

Within the EVAIR repository we identified about 40 different

account for 4.3% of the overall EVAIR reports. As usual, the largest

‘Level Bust’ contributors. Figure 14 shows the majority of those

number of ‘Level Bust’ events reported by the AOs, occurred

40 different contributors. Within the category ‘Others’ we put

within the en-route phase, i.e. 69%, which is higher than for

those contributors which had a low percentage. They are the

the summer 2013. TCAS, as the last airborne safety net acted in

following: ‘Aircraft deviation from the applicable ATM regula-

8,5% of the ‘Level Busts’, which is almost the same level as for the

tion’,’ Phraseology’, ‘Language/Accent’, ‘Failure to monitor’ and

previous period.

‘Coordination with the sector same unit’.

For the summer season 2010 – 2014, ‘Level Bust’ events occurred
at 53 different locations across Europe and 36 commercial AOs

Constantly ‘Air-Ground communication’ with the ‘Hear back

were involved in ‘Level Bust’ scenarios. In some areas it was a

omitted’, ‘Call Sign Confusion’, Misunderstanding/Interpretation’,

repeated problem.

cover one third of the overall reports. However, ‘Planning’ at 19%
is also consistently quite high through the whole monitored

For the recorded period, ATM had a direct contribution in 36% of

period. All of these areas, as already said for the previous analysis,

the events, which is 5% more than for the previous period. In 11%

are closely linked with the training and this would be our advice

of the reports ATM had indirect contribution while the remaining

where to look in order to quickly improve the situation.

53% have been assigned to the airborne element.

Poor/wrong/no procedures: 1%
Weather problems: 4%

ATC clearance/instruction related item: 4%
Other handling of radio communication: 3%
Failure/unusual situations: 1%

Figure 14:
Level Bust contributors

Pilot problems: 6%

Hearback ommited: 12%

Coordination: 1%
Work load: 1%

cumulative figures summer
seasons 2010 - 2014

Late traffic information: 4%
Call sign confusion: 5%

Incorrect traffic information: 1%
Receipt of information: 2%
Perception of information: 1%
Misunderstanding: 1%
Loss of Awareness: 1%
Identification of Information: 1%

High R/T workload: 3%

Detection: 3%
Misunderstanding/Interpretation: 13%

Planning: 19%
Judgement: 4%

Poor /No coordination: 1%
Situation not conveyed by pilots: 2%
Decision making: 1%
Information wrongly associated: 2%

De-identified ‘Level Bust’ event recorded during the
summer 2014:
June 2014 – Approach phase, busy ATC environment with

A/c descended to FL146, before returning back to FL150.

aircraft on heading to avoid CB. Previous sector kept flight high

Conflicting traffic was observed on TCAS at FL130.

in approach. Next sector initially cleared the a/c to descend to
FL150 and then to FL90. Approaching to FL160 with the high rate

ANSP feedback facilitated by EVAIR found that air traffic

of descent, ATC made a transmission to the descending flight but

controller had lapses and cleared the flight to FL90. Controller

this was blocked by another aircraft’s transmission. Pilot queried

immediately corrected the clearance but the transmission was

the instruction. Controller told to pilot to stop descent at FL150

blocked by another station. The occurrence was classified as

due to traffic below. At the moment of the repeated instruc-

a ‘Level Bust’ with direct ATM contribution and no separation

tion a/c was passing FL153. “PUSH TO LEVEL OFF” was used.

minima infringement.
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EVAIR SUPPORT TO CALL SIGN SIMILARITY
IMPLEMENTATION PROJECT
EVAIR continues to monitor the use and effectiveness of the

were found; these were notified to the relevant airlines to consider

EUROCONTROL Call Sign Similarity de-confliction Tool (CSST) and

making changes before the season started.

the associated CSS Service Level 1, namely, the detection and
de-confliction of similar call signs in a single Aircraft Operator’s

The ‘Sanity Check’ process is helping us understand some of the

schedule. Since the EVAIR monitoring results will be used among

challenges associated with Service Level 2 multi-AO operations;

other facts for the CSST safety assessment and as a decision

for instance, it is unlikely that the 20 CSS Rules used for detection

making element to go on with the Level 2, we provide more

and de-confliction in the current Tool for a single aircraft operator’s

details than for the other monitoring areas.

schedule will be feasible/practicable for simultaneous processing
of multiple AO flight schedules.

CSST Operations Update
Further refinements continue to be made to the Tool. In March

Considerations such as these will be examined in closer detail

this year as part of NM Release 19.0, a refinement to the rules

as part of the ongoing Service Level 2 Options and Feasibility

was added that detects whether the last two letters of a call sign

Study. The first iteration of this Study has already been distributed

co-inside with the last two letters of the ICAO destination code

to CSS UG members; a second version will be circulated in the

for a particular flight, e.g. ABC 12LL and EGLL. This is in line with

Summer and it is vital for the future of the Project that AOs let

IFATCA policy which seeks to prevent/reduce these call sign/code

us know their views during the consultation process.

similarities. Further changes in the pipeline include moving the
CSST from its separate url to the NM NOP Portal proper. This long

It is also pleasing to report that, through the CSST performance

anticipated development will hopefully come to fruition with the

monitoring regime – supported by EVAIR – we also continue to

NM 19.5 release this autumn and help ease access to the Tool as

contact many AOs who, whilst not actually using the Tool, are

well as improve its visible presence on the NOP.

willing to make ad hoc mid-seasonal changes to known (reported)
conflicts. This, alongside the increasing number of CSST users

The number of Aircraft Operators (AOs) who are using the CSST in

and expanding Sanity Check process is all good news. However,

some form or another continues to grow, see fig 15.

we cannot, and will not, rest on our laurels. There is still a large
number of AOs who we would like to see make the transition from

60

interest in the CSST to actually using it. Furthermore, there are

50
40

many more airlines that have not shown any interest in CSST and

30

it’s our job to reach out and encourage them to join us.

20
10

Globally there is a lot of interest in what we are doing and we

0
S12 start
SL1 ...

W12
Autodeconfliction

S13

W13

S14

W14

S15

continue to receive enquiries from the Middle and Far East as
well as North America and Africa. Indeed following briefings

Figure 15: Number of CSS participants

provided at the inaugural ICAO MID Call Sign Confusion Workshop
in February, it was decided that the region would largely adopt

For the Summer 2015 season, over 40 AOs, including a number of

the EUROCONTROL Call Sign Similarity ‘Rules’ as a basis for further

new ones, used the Tool to partially or fully de-conflict their flight

work and investigate if and how the use of alphanumeric call signs

schedules. Moreover, a number of non-Tool users also submitted

might be used in the ICAO MID region. Aircraft operators were

their de-conflicted flight schedule to the ‘Sanity Check’ process

also urged to adopt call sign similarity/confusion de-confliction

conducted by the CSMC. This process checks for conflicting

strategies, including the use of tools such as the CSST. One major

identical call sign suffixes and call signs with the same two last

MID region carrier has committed to test the CSST to see how

letters across all of the flight schedules submitted to CSMC. In all,

effective it might be given that the Tool is currently optimised for

just under 74,000 flights were checked and 230 identical call signs

European operations. Hopefully the results will be positive which

EUROCONTROL
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might encourage other airlines in the region to consider adopting

CSST Access and Additional Tokens

the Tool.

An NM Token is required to access CSST. The service can be
added to existing Token or an additional one can be purchased

In sum, if you’re reading this and you’re not sure if your airline is

for only €200. This is only a small price to pay in comparison with

using CSST then please go and ask; likewise, if you’re a controller

the time saved by using CSST; once added, CSST access will be

and not sure if your ANSP is sending call sign similarity/confusion

guaranteed for the remaining life of the Token. We hope that the

data to EVAIR then please ask the appropriate person. The data

fee will not discourage AOs from signing up to use the Tool – it’s

we receive helps us understand how effective the CSST is in

good value for money.

‘live’ ops and, as explained many times before, EVAIR (and the
CSMC) is happy to facilitate contact and feedback between AOs

To make things run more smoothly, AOs need to clearly identify

and between AOs and ANSPs to resolve call sign similarities/

the request for the access to the CSST. To that end, AOs who are

confusions.

applying for a new Token or asking to extend an existing one
must ensure that ‘CSST’ is put in the ‘Purpose of Request’ box. To
extend an existing Token it will also be necessary to insert user

CSS User Group

ID (CCID).

A CSS User Group meeting was held in EUROCONTROL HQ Brussels

The application form can be found at http://www.eurocontrol.int/

on 27 January 2015. The meeting was well attended with over 20

network-operations/access-service-request-form

AOs and 5 ANSPs in attendance. Topics discussed included:

Call Sign Management Cell (CSMC) Support

•

CSST Tool developments and usage.

•

ANSP ‘Local’ rules.

•

Use of alphanumeric call signs.

The CSMC (nm.csmc@eurocontrol.int) is also on hand to help the

•

Briefings from Emirates and Jet2.com.

AOs to pass through the application process. The CSMC prepares

•

Service Level 2 Options and Feasibility Study

the CSST for the forthcoming season and is available to discuss

(multi-AO operations).

AOs’ training requirements. Familiarization sessions can be
provided in Brussel. CSMC may also be able to visit AO’s premises

There was also the usual opportunity for AOs to gain some hands

subject to staff availability and payment of travel and subsistence

on time with the Tool, even if, due to popular demand, conditions

costs.

were a little cramped!

Learn More About Call Sign Similarity
New CSS co-Chair

If you are interested in learning more about the CSS Project

After just over a year in post, Mike Neilson, Jet2.com, has stepped

then please contact the CSS Project Manager and co-chair of

down from the position following an internal promotion. Mike

the CSS User Group, Mr Richard Lawrence, at: richard.lawrence@

provided renewed vigour and impetus to the CS Project during

eurocontrol.int or via callsign.similarity@eurocontrol.int

his time as co-Chair and we thank him for all his efforts. A ballot
was organised to elect a new external CSS UG co-Chair and

You can also contact the Call Sign Management Cell (CSMC) at

Ben Thorogood, EasyJet, emerged as the winner. Ben has been

nm.csmc@eurocontrol.int

involved in CSS/C reduction in EasyJet for many years and brings
with him a vast amount of knowledge that will be extremely

And find more information on the Call Sign Similarity Project

valuable as we consider how the Project evolves in the future. Ben

please at: http://www.eurocontrol.int/services/call-sign-similarity

takes over his responsibilities with immediate effect.
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The ‘Call Sign Confusion’ trend has a very interesting evolution.

CALL SIGN SIMILARITIES AND CONFUSIONS
SUMMER TRENDS 2010 – 2014

After two years of the reduction we saw a high increase in summer
2014. People familiar with the ongoing ‘Call Sign Similarity’ project
could say that this increase is in contradiction with the measures

EVAIR uses two tracks to monitor Call Sign Similarities and

taken by the project and in that regard increased use of the ‘Call

Confusions: One from the airlines and the other from ANSPs.

Sign Similarity De-confliction Tool’ by Air Operators. Currently 43

Reports coming from pilots are mainly related to the confusions,

Air Operators have been using the tool de-conflicting partially or

while those coming from ANSPs are similarities and confusions.

wholly their flight schedules.

Pilots’ reports – Call Sign Confusion
Summer seasons 2010 – 2014

We are permanently monitoring the situation and could say that
one of the reasons for the increased number of reports is better

0,16

reporting within this area due to permanent contacts with Air
Operators and requests for the reports in order to monitor the

Number of reports per 10,000 Operations

0,14

efficiency of the ‘Call Sign Similarity De-confliction Tool’ and
0,12

its logic for the de-confliction of the similar call signs. So far we
haven’t had any complaints from AOs about the effectiveness of

0,10

the tool.

0,08

For the same period IATA STEADES recorded a bit different results;

0,06

when EVAIR had decrease STEADES repository had increase and
0,04

vice versa. However, trend lines have a descending direction.

0,02
0

According to the EVAIR pilots’ reports and feedbacks received from
2010

2011

2012

2013

the ANSPs, direct ATM involvement to the ‘Call Sign Confusions’

2014

was in 39% of the reported occurrences, in 42% there was no ATM
Figure 16: Call Sign Confusion summer seasons 2010 - 2014

involvement and in 19% ATM was involved indirectly. Relations
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between the areas are very similar to the previous periods.
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Figure 18:
Call Sign ATM contributors summer seasons 2010 – 2014

Callsign Confusion Rpts per 10,000 flights
Linear (Callsign Confusion Rpts per 10,000 flights)
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During the summer seasons 2010 – 2014, ‘Call Sign Confusion’

80%. One of the reasons behind for so high increase is that the

as reported by pilots, occurred at about 50 different locations

number of ANSPs providing the data increased too. Identification

across Europe, which is a bit less than for the previous period.

of the AOs with the similar call signs gives the opportunity for

More than 30 different airlines participated in the occurrence. Very

either the ANSPs and/or CSMC to address these AOs and ask for

important is that for the observed period 73% of the confusions

a change of call signs identified as similar. So far there were no

occurred between the same company flights and the rest

problems in contacting AOs. We can say that AOs have been very

between the different companies. This is a bit higher than for the

cooperative in changing an affected call sign(s) even during the

previous period. We hope that the risk of the ‘Call Sign Confusions’

current scheduled season whenever it was possible.

will reduce with the increased use of the ‘Call Sign Similarity
De-confliction Tool’.

14,000
12,000
10,000
8,000
6,000
4,000
2,000
0,000

AIR NAVIGATION SERVICE PROVIDERS’ CALL
SIGN SIMILARITIES AND CONFUSIONS

CSS
CSC

11,65

3,61
1,07

0,19

0,59 0,07

2010

2011

1,31

0,60

0,05

2012

2013

0,49
2014

For this Safety Bulletin more than 6000 ‘Call Sign Similarity/
Figure 20: Call Sign Similarities/Confusions by ANSPs

Confusion’ (CSS/C) voluntary reports have been provided. 15

Summer seasons 2010 – 2014

ANSPs, three more than for the previous period, have been
providing the data. ANSPs providing the CSS/C reports for the
observed period provided Air Navigation Services to almost 15

Figure 20 shows the total number of the CSS and CSC reports

million flights. The majority of the ANSPs provide us their reports

irrespective of the use of the ‘Call Sign Similarity De-confliction

on a monthly basis but some of them do it daily. In this regard

Tool’ or not. The graph shows an increase in the number of CSS

EVAIR as well as CSMC are flexible, since we do our work on a daily

and decrease of CSC events in the summer 2014. Increase of

basis and in that regard we are able to support any way of doing

similarities and decrease of confusions could be in direct relation.

this job. Daily reporting has some benefits. Namely, it enables the

Namely, ANSPs’ identification of similarities helps in reducing

CSMC to make an earlier approach to AOs to request a change of

confusions, since in a number of cases the AOs changed their call

call sign(s) in response to reported CSS/C events.

signs, thus reducing the risk of having the confusion. The situation

Aos

been taken to de-conflict them and as a consequence less

301

confusion appears as precursor for the incident.
165
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is the following: more similarities identified, more actions have
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Figure 19: Number of AOs with the CSS/C as identified by
ANSP Summer seasons 2010 – 2014
If we compare the set of the data provided by the ANSPs and air
operators, we see that ANSPs data set is much bigger. This data set
gives a wider view on the ‘Call Sign Similarities’, which is important
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0,00000

for EVAIR as a monitoring body for the ‘Call Sign Similarity/
Confusion’ project, which monitors the efficiency of the CSS
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de-confliction algorithm and the tool itself. During summer 2014

Figure 21: Call Sign Similarities/Confusions – De-confliction

(figure 19), the number of AOs identified with the CSS/C increased

tool users and non-users Summer seasons 2010 - 2014
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Figure 21 compares the situation concerning CSS and CSC events

AIR-GROUND COMMUNICATION

between CSST users and non-users per 10, 000 flights. Data for
the summer 2014 shows an increase in both types of events
for tool users and non-users. Again, increased reporting may

Lapses: 6%

account for some of this growth. However, it is important to note

Traffic
information: 15%

that the trends for CSS/CSC events within the CSST users group is

Mistakes: 31%

much lower than for their non-CSST user counterparts. EVAIR will
continue to monitor the situation closely to see how these trends

Coordinations
Issues: 5%

develop in the future.

Traffic & Airspace
problems: 10%

De-identified ‘Call Sign Confusion’ report recorded
during the summer 2014:
Sep 2014 – En-route phase, pilot of YYY 97K took the instruction
given to the flight XXX 9EK.

ATC clearance/instructions
related item: 4%

Air Ground
comm: 29%

ANSP’s feedback facilitated by EVAIR found that pilot made
the mistake taking the instruction given to XXX 9EK. No

Figure 22: Contributors to ATM Incidents cumulative figures

separation minima infringement occurred.

summer seasons 2010 - 2014

‘Air–ground communication’ according to the EUROCONTROL
HEIDI taxonomy covers two main areas: ‘Spoken’ and ‘Operational’
communication (see definitions on the page 40).
‘Air-Ground communication’ as presented on the Figure 22, from
the beginning of EVAIR monitoring is one of the contributors with
the highest levels among the top seven contributors common to
all events monitored by EVAIR.
‘Air-ground communication’ contributes to the majority of the
events identified through the analysis of the pilots’ reports e.g.
Operational
Communication: 31%

to the ‘Runway Incursions’, ‘Level Busts’, ‘ACAS RAs’, ‘Call sign
Similarities/confusions’, ‘Go-around’ etc.
A drill down through the data base shows that within
‘Air-ground communication’, ‘Spoken’ communication during the

Spoken
Communication: 69%

summer 2010 - 2014 is a few percent higher (69%) than for the
previous period but since the start of the monitoring of these
areas ‘Spoken’ communication accounts for two-thirds of the
‘Air-Ground communication’ whilst ‘Operational’ communication
accounts for the rest (Figure 23).

Figure 23: Air-Ground communication cumulative figures
summer seasons 2010 - 2014
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Number of reports per 10,000 flights
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Noise
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Figure 24:

High R/T
Workload

Call sign
confusion

0

Figure 24 shows summer seasons’ overview of the ‘Spoken’ communication. Traditionally, the areas with the largest number of reports
were ‘Situation not conveyed by pilots’ and ‘Misunderstanding/Interpretation’. These two areas are very similar. The best message to pilots
and controllers for potential mitigation is that whenever there is any doubt to check the instruction and to ask for the clarification. The
old maxim, “when there is doubt, there is no doubt” should apply.

0,18
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2014

0,16
0,14
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0,10
0,08
0,06
0,04
0,02
0

Figure 25:

Handling of
Radio communication
failure/unusual
situations

Hearback
ommited

phraseology

R/T monitoring
sector

transfer of
communications

Operational communication
summer seasons 2010-2014

Within ‘Operational’ Communication (Figure 25) among the five different contributors ‘Hear back omitted’ and ‘Handling of radio
communication failure/unusual situations’, traditionally record more reports than the others. Handling of radio communication
encompass issues such as pilots forgetting to turn on the loudspeakers after taking off a headset; wrongly selected frequency; problems
to communicate with the ground ATC; blocked frequency by other aircraft; frequency range of the ground stations and lack of readability;
and use of the 2nd transmitter and forgetting to change it back to the working frequency. It is interesting that ‘Transfer of communication’
after a big fall in summer 2013 recorded its highest level so far in summer 2014.
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De-identified ‘Air-Ground Communication’ reports
recorded during the summer 2014:
June 2014 – En-route phase - Lateral position versus weather hazard

April 2014 - “All crew communications were in English up to the

necessitated climb to non-standard FL380 to avoid bad weather

point when during the departure procedure, the crew was sent on

for approximately 50nm. Approaching edge of the weather was

the other frequency. The ATC answered to the crew call in a local

identified visually and on a/c meteorological radar. At the same

language in a very arrogant tone that “we are all the same nation

time there was a severe interference from the local radio station

and since now we will speak in our language”. The following calls

impacting radio box 1. Numerous attempts to establish the radio

on that frequency were made in the local language with the

contact on the primary frequency and 121.5 (on box 2) resulted

national carrier, while with the foreign carriers the communication

with the re-establishment of the contact with the ATC unit. Other

was in English. As soon as the crew was transferred to the next

ATCs were having same problem. Loss of communication took for

sector they resumed English communications.”

approximately 5 minutes. Eventually communication established

ANSP feedback facilitated by EVAIR confirmed the report

with the neighbouring ATS on the Box 1. Descent to standard FL

and informed that gathered evidences were submitted to the

occurred before the FIR boundary. Squawk 7600 was set. There

Customer Helpdesk for further evaluation.

was no response from any ATC units on 121.5
ANSP feedback facilitated by EVAIR confirmed temporary loss

September 2014 - Misunderstanding of ATC instructions.

of communication and categorized the occurrence as major.

ATC said they cleared the flight in question from SALMA1 direct

Air traffic controller took all necessary actions when contact

to VOR-TOS2 but crew did not understand the instruction and

was lost. The non-standard FL was coordinated with the

continued from SALMA to VOR-QAT as instructed before. There

neighbouring sector.

was no correction of the read back from the ATC and the crew
complied with the earlier instruction.

May 2014 - ATC tried to establish radio communication with the

ANSP feedback facilitated by EVAIR confirmed pilot report

crew in order to check the Mach Number, however there was

and found that the pilot misunderstood the instruction but

no answer neither on the working frequency nor on 121,5. A

the controller didn’t correct the wrong read back. Air traffic

transmission from the company airline was made without success.

controller worked in high workload environment.

At certain moment the controller requested the crew via CPDLC
to make the contact with the ATC on the alternative frequency.
After the request sent via CPDLC the radio communication was
reassumed.
ANSP feedback facilitated by EVAIR found that there was no
ATM contribution to the occurrence and that there was no
impact on the safety. With the available information it was
not possible to conclude if on board radio equipment had
problems, however it was concluded that the crew was not
listening actively on the emergency frequency.

1
2

The name of the five letter name is not the real one.
Names of the VORs TOS and QAT are not the real ones
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LOSS OF COMMUNICATION
SUMMER 2010 - 2014
Part of the EVAIR work is to prepare customized analysis on the

0,16

request of our stakeholders or EUROCONTROL Agency projects.

0,14

Number of reports per 10,000 flights

0,14

Loss of communication analysis is one of those customized
analysis. For the summer season 2010 – 2014, EVAIR identified 119
losses of communication.
‘Loss of communication’ was recorded at 54 locations within 24
states, which is much more than in the previous period.
In the summer 2014 EVAIR recorded one ‘En-route’ ‘Loss of

0,12
0,10

0,11

0,10
0,08
0,06
0,05

0,05
0,04
0,02

Communication’ event which resulted in an actual military

0

interception. In a few cases military agencies intervened on
the emergency frequency by establishing contact with the

2010

2011

2012
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2014

Figure 26: Loss of communication
summer seasons 2010 - 2014

non-communicating aircraft and instructed the crews to change

Figure 26 shows the summer seasons trend from 2010 to 2014.
After a slight increase in summer 2013, EVAIR recorded a higher
increase during the summer 2014, while IATA STEADES had a
decrease. Data related to the ATM system contribution say that
ATM Direct involvement is 9%, Indirect 16% and in 75% there

1,2
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is no ATM involvement, which directs us to the airborne part
of the system. In response to this high increase, we suggest
that controllers and pilots pay particular attention to the main
contributors of ‘loss of communication’, which besides safety
problems could be followed by military interceptions, additionally

0

complicating the traffic situation.

Summer
2010

Summer
2011

Loss of Communications

We continue to monitor this type of event.
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Figure 27: Loss of communication
summer seasons 2010 - 2014

Approach: 20,6%

© 2015 International Air Transport Association (IATA). All Rights Reserved. No part
of this graph may be reproduced, recast, reformatted or transmitted in any form
by any means, electronic or mechanical, including photocopying, recording or any
information storage and retrieval system, without the prior written consent of IATA,
Senior Vice President, Safety, Operations & Infrastructure.

Taxiing: 4,9%
Take-off: 1,5%
Standing: 1%
En-Route: 71,6%

Figure 28: Loss of communication –
Phases of flight Summer seasons 2010 - 2014

EVAIR SAFETY BULLETIN N°14 - Summer seasons 2008-2013

21

EUROCONTROL

Number of Reports

Reports per 10,000 flights

to the correct frequency.

The largest number of ‘Loss of communication’ reports occurred
during the en-route phase; contributions came from both the
airborne and ATM side.

En-route clearance instruction3%
Approach clearance instruction 3%
Forgetting 3%
Situation not conveyed by pilots 1%

R/T interference 3%

Other pilot problems 14%

Handling of Radio
communication failure/
unusual situations 47%

Noise interference 1%
Misunderstanding/interpretation 3%
High R/T workload 3%
Call sign confusion 1%
Transfer of communications 9%
R/T monitoring sector 4%

Hearback ommited 6%

Figure 29: Loss of communication – Main causes Summer
seasons 2010-2014
For the summer seasons 2010 - 2014 we identified 14 different

During the summer seasons 2010 – 2014 ATM directly contributed

contributors to the ‘Loss of communication’ events. ‘Handling of

to the loss of communication with 9%, which is 6% more than for

radio communication failure/unusual situation’ is the contributor

the previous period. The most frequent ATM contributory factors

with the highest percentage 47%. Unusual situations which could

were: ‘Transfer of communication related to the ‘Hand over of the

include security threats are part of this contributor. Luckily we

traffic to the neighbouring sectors’; ‘Forgetting to instruct the

haven’t recorded this kind of problem. However, we did record

frequency change’; and ‘Hear back omitted’.

stuck microphones on the ground or in the air and wrongly
selected frequency in this category.

Figure 30 shows that in 75% of events there was no ATM
involvement. In these situations the contributions came from
the air. The most frequent pilots’ contributions are related to
the: ‘Wrong frequency selection’ and ‘Read-back’; ‘Forgetting to

Indirect 24%

switch on the microphone after using the head set’; check of the
‘Compulsory points’ where they have to change frequency etc.

Direct 21%

‘Loss of communication’ events could be associated with the other

No involvement
46%

types of ATM events. For the monitored period we recorded a few
‘Runway incursions’ and ‘Go-arounds’ associated with the ‘Loss of
communication’.

De-identified ‘Air-Ground Communication’
recorded during the summer 2014:

event

April 2014 - En-route phase – Pilot report says that the radio
Figure 30: Loss of Communication – ATM system

contact was established with the radar controller on the 1st

contribution Summer seasons 2010 - 2014

EUROCONTROL

sector. After having quiet frequency for some time, the crew saw
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SPECIFIC EVENTS
LASER THREATS ACROSS EUROPE

a military jet fighter next to them. According to the crew report
they didn’t get a frequency change instruction and didn’t hear
any call on emergency frequency although they were monitoring
emergency frequency all the time.

Laser interference’ reports for the summer seasons 2010 – 2014
account for 16% of the EVAIR data base. This is a few percent

ANSP feedback facilitated by EVAIR concluded that there

more than for the previous period. After a fall in the number

was loss of communication and that the event represented

of laser attacks recorded in 2012 which came after a big ‘Laser

deviation from ATM procedures with the severity C.

seminar’ organized by EUROCONTROL and participated by the

Loss of communication was on the working frequency

number of different stakeholders, we have recorded for the

including emergency frequency too. Duration of the loss of

second consecutive year an increase in the number of the laser

communication was more than 25 minutes with the loss of

interferences. Moreover, during the summer 2013 and 2014 we

radar contact from time to time. Controller of the 1st sector

recorded ‘Blue laser’ attacks which have the potential to be even

responsible for the flight tried several times to contact the

more dangerous than the ‘green laser’ interferences.

crew on the working and emergency frequency. According to

1,4

the pilot report, radio contact was re-established when pilots
realized that a military traffic was intercepting the flight.

1,2
Number of reports per 10,000 flights

The crew immediately contacted next sector (2nd). During
the incident the crew didn´t change transponder code thus
indicating communication failure. On the other hand, ATC on
the 1st sector didn’t detect that the crew didn’t read back the
instruction of the frequency change to the 2nd sector. 2nd
sector also didn’t detect that the flight in question didn’t reply
on the first contact and radar identification but confused it
with the other traffic. ATC discovered loss of communication
when the 2nd sector wanted to hand over the aircraft to the

1,15
1,11
1,04

1,0

0,8
0,76
0,6

0,59

0,4

0,2

neighboring FIR.
0

2010

2011

2012

2013

2014

Figure 31: Laser summer seasons 2010-2014

En-route: 5,6%
Landing: 0,9%
Take-off: 8,5%
Taxiing: 0,2%

Approach: 84,9%
Figure 32: Laser phase of flight summer seasons 2010-2014
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From the reports we see that pilots and controllers follow the

Our data providers can send reports to:

recommendations to report laser interferences immediately: pilots

Dragica.stankovic@eurocontrol.int

to air traffic controllers and controllers to the police. This is very
encouraging and we hope they will continue with the reporting

More information about lasers is available on SKYbrary

of these events. EVAIR on its side spreads out this information

(www.skybrary.aero).

across the aviation community repeating that without full

De-identified ‘Laser’ events recorded during the
summer 2014:

involvement of national and in the first place European judicial,
legal and aviation regulatory stakeholders we will not solve the
issue. Involvement of the European Commission (EC) and EASA
is of the utmost importance. The need for EU involvement has

June 2014 - During the approach phase the crew was warned by

been confirmed through the contacts with the air operators, Air

ATC that a previous aircraft had been exposed to a laser at about

Navigation Service Providers and especially national aviation

4 miles of the final. Being on the ILS, the crew could see the laser

authorities. It seems that national measures and regulations are

activity and considered to do a missed approach. However, due to

not enough to solve the problem since this is a European wide

near minimum fuel & thunder storm activity in the vicinity of the

problem. One of the issues with which aviation can’t cope is the

airport, the crew continued the approach. At 4.4 DME on the ILS, a

regulation of the market for this type of device.

laser beam flashed across the front of the cockpit and the co-pilot
felt a very brief exposure to his right eye

Figure 33 shows that in 2014 we had 57 different location and 37
different air carriers affected by laser attacks. At the same time,

Aug 2014 - Two laser attacks occurred during final approach. The

laser interferences occurred within 24 different states which

first occurred at a range of 8 miles (2500ft), the second at 3 miles

confirms that this is European wide problem.

(1000ft). Both attacks appeared to come from the coastline/hotel

Absolute figures

area to the right of the final approach, from separate locations. The
crew had discussed this eventuality in the landing brief. During

100
N° ofLocation
N° of affected airlines

90

the exposure to the laser the crew avoided looking directly at the
laser. Nevertheless, it was a significant distraction. All external
lights were switched off for about 30 seconds, which caused the

80

situation that controller lost the focus on the a/c. The landing was
uneventful. The attacks were reported to ATC.

70

Jul 2014 - Laser attack during departure. Aircraft was targeted

60

by a powerful green laser. Attack was from the coastal resort
on the left side of the aircraft. The attack lasted for about a minute,

50

with the laser accurately targeting the flight deck, illuminating
40

the metal frame around the Captain’s No 2 window. According
to the pilot report the laser must surely have been tripod

30

mounted since it followed the aircraft accurately at the laser
range. ATC was informed and said that the information would be

20

passed on to the Police.

10

0

2010

2011

2012
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Figure 33: Laser interferences No of locations and No
of affected carriers 2008-2013
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RPAS - REMOTELY PILOTED AIRCRAFT
SYSTEMS (DRONES)

After raising the alarm of the RPAS safety issues in previous Bulletin

One of the air operators provided to EVAIR a drone photo, which

now we can say that the problem continues and new RPAS events

was very similar to the one this air operator encountered.

that occurred within controlled airspace have been provided.

EVAIR continues with the monitoring of this problem and as
always we would welcome reports involving these devices.

It is important to highlight that there are number of ongoing
activities on the global and European level. E.g. recently ICAO
published ‘Manual on RPAS’ (Doc 10019) http://cfapp.icao.int/
tools/ikit/rpasikit/story.html; EC developed the ‘Roadmap for the
integration of civil RPAS into the European aviation system
www.ec.europa.eu/transport/modes/air/news/2015-03-06drones_en.htm;
EASA developed the ‘Concept of operations for drones’
http://w w w.easa.europa.eu/system/files/dfu/EASA%20
Concept%20of%20Operations%2012-03-2015.pdf;
EUROCONTROL is working on the ATM part of RPAS integration
across Europe;

Some number of regulators have developed

national regulation related to RPAS, etc.
However, lessons learned from the laser issues and continuous

De-identified ‘RPAS event recorded during the summer
2014:

increase of the number of laser reports say that some actions,
especially those related to the abuse of the RPAS, should be taken
as soon as possible to prevent escalation of the safety problems
within the controlled airspace. Namely, the number of laser reports

2014 Jul – During the departure phase the crew observed the

when the problem was identified was very low but then gradually

encounter which looked on the big bird but then it became

increased because of the lack of the timely and adequate national

clear that it was a Drone encounter. It was difficult to estimate

and especially pan-European measures, which we still miss. We

the distance but it was close and the crew kept the eye on the

believe that there are similarities between laser and RPAS related to

object without changing the flight trajectory.

the miss-use of the equipment. If adequate measures and actions
are not taken in a timely way to control the proliferation of these
devices, we might see an increase in the miss-use (inadvertent
or purposeful) of RPAS too and consequently an increase in the
number of RPAS related ATM safety reports.
All reports EVAIR received occurred within the controlled airspace.
In all of them there was no coordination between the RPAS user
and the local ATC. Moreover, it looked like the RPAS was used in a
similar way as laser. All occurrences occurred at low level altitudes
within the approach or departure phase.
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GPS OUTAGES

The first reports related to GPS issues were submitted to EVAIR

Occurrences with the ‘GPS outages’ occurred at 17 different

in Nov 2013. Pilots have given different names to the problem(s)

locations. At some of the locations there were only 1-2 reports

encountered e.g. ‘jamming’, ‘outages’, ‘failure’ etc. After internal

whereas at others there were more than 15 reports. Due to

debate and discussions with our stakeholders we agreed that the

confidentiality principles we are not able to disclose the names of

best term for the problem is ‘GPS outage’. In order to understand

locations. (Figure 34).

the problem better, EUROCONTROL experts dealing with the
navigation problems in coordination with IATA and EVAIR agreed

The most affected phase of flight was en-route with 90% of the

to inform the wider airline community and to ask them to provide

reports.

GPS 1;3;
12%

more reports if available. EVAIR has been marked as a focal point
for the data collection.
In total, so far EVAIR have received more than 40 ‘GPS outage’
reports for the period Nov 2013 – Mar 2015. For the mentioned
period, EVAIR had in total more than 5000 reports received from

GPS 1 and 2; 21;
88%

the AOs on all types of the ATM safety issues.
The EVAIR analyses in this case have been based on the narrative
part of the pilot’s reports, which have been provided to EVAIR
through the airlines’ Safety Management System (SMS).

Figure 35: Loss of Communication – ATM system

High level findings

contribution Summer seasons 2010 - 2014

For the ‘GPS outage’ issues, we haven’t received any feedback,

The reports were mainly focusing on the failure of the GPS system.

so far. However, we have been in contact with some of the air

The usual wording used for the description of the GPS system

operators experiencing this problem. The first steps taken by

failure was; GPS No1 failed; GPS No2 failed, GPS 1 and 2 failed,

these air operators were to warn their pilots of the potential

total loss, loss of GPS signal etc. Statistics show that in 88% of cases

problem when flying through the critical zones and to be ready to

both GPSs failed. The next element related to the GPS problems

use other navigational equipment.

was the duration of the loss of GPS. According to the provided
reports the duration varied from as little as 1 minute but a 90
minute outage was also recorded.
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ACAS REPORTING

MANUAL ACAS REPORTING

1,2

Number of reports per 10,000 flights

EVAIR continues monitoring of the operational, procedural and
technical elements of ACAS as part of the obligation taken over
after the successful implementation of the mandatory carriage
of ACAS II. The aim of the monitoring is the same as so far and it
is to support the continued safe and effective operation of ACAS
by identifying and measuring trends and issues associated with
Resolution Advisories (RAs).

1,06
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ACAS is the generic term for Airborne Collision Avoidance

0

Systems, of which TCAS II is the only implementation so far. ACAS

2010

2011
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Figure 36: Manually reported ACAS incidents

is intended to improve air safety by acting as a ‘last-resort’ method

Summer seasons 2010 – 2014

of preventing mid-air collisions or near collisions between aircraft.
Although ACAS II implementation was completed in 2005, ACAS
monitoring continues to improve safety by identifying technical

The ACAS RAs trend shows a slight increase in summer 2014. It

and procedural and operational deficiencies. In the coming years

is interesting to note that during the previous 5 summer seasons

the monitoring will also focus on TCAS II version 7.1 equipages

we recorded periodical yearly exchange between increase and

and performance which will be mandated in European Union

decrease, i.e. in one summer seasons there was a decrease and

airspace on all civil aircraft over 5700 kg MTOM or 19 passengers’

next season there was an increase in the number of TCAS RA

seats as of December 2015.

reports. The overall trend line, though, was downward.
2014
2013
2012
2011
2010

Take-off

ACAS data have been provided through two channels: automatic
via the Automated Safety Monitoring Tool (ASMT) developed by
EUROCONTROL, and manual coming from the airlines and Air

En-route

Navigation Service Providers (ANSPs) reporting.
We want to highlight that some number of ACAS/TCAS reports,

Approach

which haven’t been followed by the feedback information provided
by ANSPs rely on pilots’ and air traffic controllers’ perceptions
and memories of the events rather than measured or calculated
values. Significant number of ACAS RAs reports is supported by

0

ANSPs’ feedback based on the operational investigation which

0,1
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0,3

0,4
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0,7

0,8

Number of report per 10,000 flights

includes radar and voice records. Manually collected reports are

Figure 37: Manually reported ACAS incidents by phase

valuable but their content is different from the reports collected

of flights Summer seasons 2010 – 2014

automatically. We therefore ask readers to take care when
comparing manually and data captured automatically.

The increase in the total number of ACAS RAs during summer
2014 results in a general increase in the number of ACAS RAs
across all flight phases. Traditionally, the largest number of RAs
occurs within the ‘En-route’ phase. ‘Approach’ phase trend came
very close to the summer 2010 figure which recorded the highest
rate in the last five summer seasons. At the same time, the ‘Take
off’ phase recorded the highest increase versus previous summer
season so far.
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MANUAL ACAS REPORTING
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Figure 38: Manually reported ACAS occurrences per states,
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Figure 39: ACAS RA Classification

locations & carriers Summer seasons 2010 – 2014

Summer seasons 2010 - 2014

Figure 38 shows absolute figures of collected ACAS RAs versus

The picture of the ACAS RA classification for the summer 2014 is

‘Carriers’, ‘Sates’ and ‘Locations’. It is interesting to note that the

very interesting. Using relative figures, for the first time in the last

number of locations where ACAS RAs occurred reduced by more

five years ‘Useful’ RAs and ‘Nuisance’ RAs came as close to each

than 50%. We could say that this is a very positive result. However,

other as they have never been before. Further work should show

if we see that the total number of the ACAS RAs increased during

why ‘Useful’ RAs reduced so much and approached the levels

the summer of 2014, it says that during summer 2014 there were

recorded for ‘Nuisance’ RAs.

twice as many reports within locations where ACAS RAs occurred
than during the previous period. The same could be applied to the

We believe that this not because pilots express less confidence

number of states and carriers.

in the ACAS RAs, but because ‘Nuisance’ RAs increased versus last
summer season and this will be the focus of monitoring of the

ICAO ADREP definitions of types of RAs are shown below.
l

ACAS RAs classification.

Useful RA - The ACAS II system generated an advisory in
accordance with its technical specifications in a situation
where there was or would have been a risk of collision
between the aircraft.

l

Unnecessary (Nuisance) RA - The ACAS II system generated
an advisory in accordance with its technical specification in a
situation where there was not, or would have not been, a risk
of collision between the aircraft.

l

Unclassifiable RA - The ACAS II system generated an advisory
that cannot be classified because of insufficient data.
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28

EVAIR SAFETY BULLETIN N°14 - Summer seasons 2008-2013

ACAS RA INSTRUCTIONS SUMMER 2010 - 2014

Reduce/Adjust RA

Monitor vertical
speed RA

Maintain vertical
speed RA

Increase RA

Descend RA

2014
2013
2012
2011
2010

Crossing RA

Climb RA

Figure 40:
ACAS RA Instructions
Summer seasons 2010-2014
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The area with the largest ACAS RA reports is ‘Reduce/Adjust RA’,

ANSP feedback facilitated by EVAIR - Conflicting traffic was in

which with the new TCAS 7.1 version changes into ‘Level off –

sight of the a/c No 1 all the time. Investigation revealed some

Level off’. We see a decrease in this type of ACAS RA instruction in

latent conditions beyond the ‘Human error’.

2013. The areas of ACAS RA instructions with a slight increase of
reports are ‘Monitor and Maintain vertical speed RA’. We will see if,

Latent conditions are related to the: acceptance of the FPLs

after December 2015 when TCAS 7.1 version will be mandatory,

with the direct routing within the night and weekend period

the situation will improve further.

when traffic loading is low and sectors are adapted to this
traffic configuration; Event occurred at the early morning in a

De-identified ACAS event recorded during the summer
seasons 2014

moment of ending direct routing flight planning and with the
already high traffic load and sector configuration not adapted
properly; Letter of Agreement (LoA) with the neighboring FIR

May 2014 – En-route phase - The a/c No 1 was asked to descend

didn’t specify the requested FLs for the traffic with the specific

to FL370 from FL400. A/c No 2 was at 3 o’clock at FL 380. Under

destination and close to the boundary, which made controller

radar control a/c No 1, left FL400. While descending at 1000’/min

to initiate urgent descent.

to FL370, a/c No 1 had a TCAS TA “TRAFFIC TRAFFIC”. While looking
out for the conflicting traffic the crew had a TCAS RA”CLIMB”. TCAS

Event has been classified as a Separation Minima Infringement

RA carried out and climbed to FL 400. ATC was informed and

with direct ATM contribution. Corrective measures were taken;

controller acknowledged his mistake and transferred the a/c to

lesson learned disseminated across controller community and

the next controller.

centers taking part in the occurrence.
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TCAS RAS COLLECTED AUTOMATICALLY FROM MODE S RADARS
The Automated Safety Monitoring Tool (ASMT) is being used to record and analyse a set of TCAS RAs downlinked by a number of Mode
S radars in Europe. The set of statistics presented in this document has been assembled from data collected during 2010-2014 Summer
seasons (i.e. from 1st of April to 30th of September of each of these years).

Definitions

RA event

A sequence of RAs (i.e. the initial RA and secondary RAs if any) received from an aircraft

Initial RA

First RA of an RA event

Secondary RA

All other RA of an RA event (i.e. RA received after the initial RA)

Reversal RA

A secondary resolution advisory that reverses the sense of the initial RA (e.g. a Climb RA after a preliminary Descend RA)

Strengthening RA

A secondary resolution advisory that increases the intensity of the preceding RA, e.g. a Climb or
Descend RA after a preliminary “Level-off, Level-off” (LOLO) or “Adjust Vertical Speed, Adjust” (AVSA) RA,
or an Increase Climb or Descent RA after a preliminary Climb or Descend RA

Weakening RA

A secondary resolution advisory that requests pilots to level-off after the initial Climb or Descend RA
once the risk of collision is resolved with the objective to limit the deviation caused by TCAS to ATC
clearances

Intruder

A transponder-equipped aircraft within the surveillance range of TCAS for which TCAS has an established track (as defined within ICAO Annex 10). In the context of EVAIR, we only consider intruders
against which RAs are triggered

1,000ft level-off
encounter

Either an aircraft in vertical evolution levelling-off 1,000ft apart from a level aircraft or two aircraft in
opposite vertical evolution both levelling-off 1,000ft apart from each other

Availability of data
Before 2009, EVAIR automatic monitoring analysis relied on Mode S radar data received from one radar (in busy airspace). In 2009, Mode
S radar data from nine additional radars were used for a total of 10 radars. Then in 2010, two more radars were added and in 2011 data
from another one became available. EVAIR Programme now monitors RA downlink data from thirteen radars supplied by two
ANSPs.
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Number of RA events recorded
The following table provides an average of daily and monthly rates for RA event occurrences in each radar coverage region for each
Summer seasons since 2010.

Year

Daily RA event rate
(average)

Monthly RA event rate
(average)

2010

2-3

~ 70

2011

2-3

~ 80

12 radars from two ANSPs

2012

3-4

~110

13 radars from two ANSPs

2013

3-4

~120

13 radars from two ANSPs

2014

3-4

~120

13 radars from two ANSPs

Table 1:

Radar coverage
10 radars from two ANSPs

Averages of RA events recorded (2010-2014 Summer seasons)

The figures presented in Table show an increase in the number of RA events recorded by EVAIR Programme due to, partly an increase in
radar coverage and traffic since 2010, and also possibly to the improved quality of RA-downlink messages (e.g. less empty RA-downlink
messages). Indeed, the detection and correction of RA downlink anomalies handled by the EUROCONTROL Mode S monitoring team
might have contributed to this improvement.
Since the absolute number of RA events has increased since 2010 and since several days of data were unavailable over the 2014 summer
season, only percentages will be provided throughout the document to present an indication of TCAS performance.
On average, around three to four RA events have been recorded per day during 2014 Summer season in the region covered by
the thirteen radars available to EVAIR Programme (comparable to 2012 and 2013 Summer seasons). Concerning these RA events,
80% were recorded on-board civil aircraft (including about 10% on-board civil helicopters) and 20% on-board military aircraft. For the RA
events recorded on-board civil aircraft, only about 5% of them were triggered against military intruders. Therefore, the overall statistics
provided in this document predominantly reflect RA events in civil operations but these numbers should be kept in mind especially
when analysing statistics on secondary RAs.
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RA events by flight level bands and type of intruder
equipage
The following figure provides the number of RA events recorded
by flight bands for 2014 Summer seasons with a split between
the cases where the intruder is Mode C (e.g. VFR or military
traffic); Mode S (TCAS II equipped without any triggered RAs to
a large extent but also Mode S transponder equipped without
TCAS); or TCAS II equipped with a triggered RA.
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Figure 40: RA events by flight level bands and type of
intruder equipage (2014 Summer season)
At low levels, the majority of RAs are triggered against Mode C
intruders, whereas at higher levels (i.e. above FL100), most RAs
are triggered against Mode S intruders (i.e. TCAS II equipped or
not, and with or without RAs triggered on-board the intruder).
Indeed, above FL100, most aircraft operate IFR. Those who
are subject to ACAS mandate are equipped with a Mode S
transponder. For the other IFR aircraft, even if the European
Commission Implementing Regulation number 1207/2011 only
requires Mode S Elementary Surveillance for 2017, most of them
are already compliant with it (and so these aircraft are already
equipped with Mode S transponders).
In a large majority of events, only one aircraft out of the two
receives an RA, even though both are TCAS II equipped. Indeed,
TCAS II does not always symmetrically generate RAs (e.g. in
1,000ft level-off encounters).
The majority of RAs below 3,000ft are triggered against VFR
traffic whereas above FL100 RAs are mostly triggered against
IFR traffic (e.g. Mode S and TCAS II equipped).
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Type of RAs
In December 2011, the European Commission published Implementing Rule 1332/2011 mandating the carriage of TCAS II
version 7.1 within European Union airspace from 1st December
2015 by all aircraft currently equipped with version 7.0 and from
March 2012 by all new aircraft3. One of the reasons for developing version 7.1 were cases found in recorded and reported
events in which pilots unintentionally responded in the opposite direction to “Adjust Vertical Speed, Adjust” (AVSA) RAs (i.e.
the vertical rate was increased instead of reduced). To prevent
incorrect pilot responses, AVSA RAs have been replaced by a
new “Level Off, Level Off” (LOLO) RA. Currently, and until 1st
December 2015, both versions of TCAS II (i.e. v7.0 and v7.1)
are in operation in European airspace.4
The following table provides the type of all RAs recorded in 20102014 Summer seasons.
Year

AVSA or
LOLO

Monitor VS

CL or DES

Maintain VS

Increase CL
or DES

Reverse CL
or DES

Crossing CL
or DES

2010

39%

23%

32%

2%

1%

1%

2%

2011

39%

17%

40%

1%

1%

0%

2%

2012

43%

21%

32%

1%

1%

0%

2%

2013

43%

25%

24%

3%

2%

1%

2%

2014

46%

28%

19%

2%

2%

1%

2%

Table 2:

Type of RAs (2010-2014 Summer seasons)
Crossing CL/DES
2%

The results show that the types of RAs recorded in 2014 Summer
season is in line with the ones from 2010 to 2013 Summer seasons.

Maintain VS
2%

CL/DES
19%

The following sub-sections separate the results by Initial versus
Secondary RAs.

AVSA or LOLO
44%

Type of Initial RAs
The following figure provides the type of Initial RAs recorded in
2014 Summer season.
In 2014 Summer season, almost 80% of recorded RAs did not

Monitor VS
33%

require a deviation from ATC clearance (i.e. AVSA for version 7.0,
LOLO for version 7.1 and, Monitor and Maintain Vertical Speed

Figure 42: Type of Initial RAs (2014 Summer season)

RAs). Typically, in these cases, RAs have been compatible with
ATC clearances and aircraft operations.
3
4

Above 5,700 kg maximum take-off mass or a maximum passenger seating capacity of more than 19
EU 1332/2011 does not apply to State aircraft. Those can be equipped with TCAS I, TCAS II version 6.04a, 7.0 or 7.1, unless they operate in German airspace where
ACAS II (i.e. TCAS II version 7.0 or 7.1 is required).
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Ownship vertical rate at the time of Initial RA

Only 2% of the initial RAs required to cross the altitude of the
aircraft triggering the RA (i.e. Crossing Climb/Descend or Crossing
maintain vertical speed RAs).

The following table provides information concerning the vertical
rate of ownship at the time of the triggering of the initial RA (for

Type of Secondary RAs

2010-2014 Summer seasons).

The following figure provides the type of Secondary RAs recorded
in the 2014 Summer season. For information, less than 20% of

Vertical rates are split into three categories: “High” vertical rates

RA events include secondary RAs.

(i.e. above 1,500 fpm), “Normal” vertical rates (i.e. below 1,500
fpm) and “Level”.

Secondary RAs may be split into two different categories:
l

Weakening RAs (i.e. AVSA for version 7.0 and LOLO for version
7.1), requesting pilot to level-off after the initial Climb or
Descend RA once the risk of collision is resolved with the
objective to limit the deviation caused by TCAS to ATC
clearances,

l

Strengthening RAs (e.g. Climb or Descend RA after an initial

Year

High

Normal

Level

2010

27%

62%

11%

2011

26%

59%

15%

2012

25%

56%

19%

2013

35%

53%

12%

2014

32%

59%

9%

AVSA or LOLO, or an Increase Climb (resp. Descent) RA after
Table 3:

an initial Climb (resp. Descent) RA) requesting to increase the

l

Ownship vertical rate at the time of the initial RA
(2010-2014 Summer seasons)

vertical rate requested by the initial RA, and
Reversal RAs (e.g. Climb RA after a Descend RA or vice versa)

Ownship vertical rate at the time of AVSA or LOLO RA

requesting to manoeuvre in the opposite direction to the

The figure below provides information concerning the vertical

initial RA.

rate of ownship at the time of the triggering of the initial AVSA
(for version 7.0) or LOLO (for version 7.1) RA in 2014 Summer

Increase CL/DES
9%

season.

Reverse CL/DES
6%

Normal
35%

Maintain VS
2%

High
65%

CL/DES
18%

AVSA or LOLO
65%

Figure 43: Type of Secondary RAs (2014 Summer season)

Figure 44: Ownship vertical rate at the time of Initial AVSA or
LOLO RA (2014 Summer season)

In EVAIR recorded data from 2014 Summer season, 65% of

About 65% of 2014 Summer season recorded AVSA and LOLO

secondary RAs were weakening RAs. There were no secondary

RAs were triggered on-board aircraft with vertical rates above

crossing RAs in this data set. Reverse and Increase RAs mainly

1,500 fpm. AVSA and LOLO RAs are the great majority of RAs

concerned military aircraft that did not follow their initial RA.

triggered during 1,000ft level-off encounters.
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A majority of these RAs are perceived as operationally

The first sub-section provides information concerning pilot

undesired by air traffic controllers and flight crews and could

response to initial RAs as opposed to the second sub-section

be avoided by complying with the following ICAO Annex 6

which focuses on secondary RAs. Indeed, since secondary RAs are

recommendation being in force since 2008:

very rare and stressful for pilots (except for weakening RAs) it is
preferable to separate the two sets of statistics for comprehension

“Recommendation.— Unless otherwise specified in an air traffic

purposes.

control instruction, to avoid unnecessary airborne collision avoidance

Pilot response to Initial RAs

system (ACAS II) resolution advisories in aircraft at or approaching
adjacent altitudes or flight levels, operators should specify procedures
by which an aeroplane climbing or descending to an assigned

The safety benefits provided by TCAS II highly depend

altitude or flight level, especially with an autopilot engaged, may

on pilots’ responses to RAs. The following table and figure

do so at a rate less than 8 m/sec or 1 500 ft/min (depending on the

provide information concerning pilots’ responses to initial RAs

instrumentation available) throughout the last 300 m (1 000 ft) of

on respectively 2010-2014 Summer seasons and 2014 Summer

climb or descent to the assigned level when the pilot is made aware of

season only.

another aircraft at or approaching an adjacent altitude or flight level.”
Year

Followed

Excessive

Below
required

Opposite

2010

73%

8%

12%

7%

2011

76%

8%

10%

7%

autopilot setting when approaching the selected altitude because

2012

77%

5%

11%

7%

an erroneous action may lead to an altitude bust while there is

2013

72%

7%

15%

6%

another aircraft at or approaching an adjacent altitude.

2014

75%

5%

12%

8%

However, this recommendation is not always applied. Indeed, it can
only be applied when the pilot is made aware of another aircraft
at or approaching an adjacent altitude or flight level. Furthermore,
some pilots have reported not being comfortable in modifying

5

Pilot response to RAs
Table 4:

Pilot response to Initial RAs
(2010-2014 Summer seasons)

For the purpose of the study, pilot responses to RAs have been
split into different categories:
l

“Followed”: The pilot responded to the RA as intended by

Opposite
8%

TCAS II,
l

“Excessive”: The pilot responded to the RA but by unnecessarily

Below required
rate 12%

exceeding the vertical rate requested by TCAS II,
l

Excessive
5%

“Below required”: The pilot either correctly responded to

Followed
75%

the RA but too slowly or failed to achieve the vertical rate
requested by TCAS II,
l

“Opposite”: The pilot went in the opposite direction requested
by TCAS II.
Figure 53: Pilot response to Initial RAs
(2014 Summer Season)

5

EUROCAE ED-224 document provides guidance to design, install and test Flight Guidance System coupling to TCAS for an automatic vertical speed reduction near
altitude target when aware of nearby traffic at or approaching an adjacent altitude or flight level. Such a function can enable to safely remove more than 90% of
the RAs in 1,000ft level-off encounters. It is implemented on some Airbus aircraft.
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The results obtained on 2014 Summer season are in line with

The results obtained on 2014 Summer season show an

the ones from 2010 to 2013 Summer seasons with about 75% of

improvement in pilots’ responses to secondary RAs since 2010.

the pilots achieving the requested vertical rate, 5% exceeding

However, compliance with secondary RAs is still not as good as for

it, 12% either achieving it but too slowly or failing to achieve it

initial RAs even though these figures should be mitigated as part

and 8% reacting in the opposite direction. For information,

of these secondary RAs concern military aircraft.

most of the incidents involving opposite reactions concerned
military aircraft.6

These figures should serve to emphasize the need for pilots to be
trained to follow the full sequence of RAs that they receive. The
implementation of the EUROCAE ED-224 function coupling Flight

Pilot response to Secondary RAs

Guidance System to TCAS for Automatic guidance (Autopilot)
upon RAs is expected to contribute to improve the compliance
with secondary RAs.

The following table and figure provide information on pilots’
responses to secondary RAs for respectively 2010-2014 Summer
seasons and for 2014 Summer season only.

Example of “TCAS saves the day”
Year

Followed

Excessive

Below
required

Opposite

2010

27%

10%

25%

38%

and a Mode C VFR traffic, the former flying level at FL65 and the

2011

31%

7%

37%

25%

latter at FL64 on a collision course with a predicted minimum

2012

33%

8%

36%

23%

distance of 0.1NM horizontally at closest point of approach.

2013

48%

8%

31%

13%

2014

64%

3%

15%

18%

The following figure provides an example of an actual RA event as
recorded in EVAIR database. It involves a TCAS II equipped aircraft

Neither of the pilots initiated a horizontal manoeuvre and the
VFR traffic remained level at FL65. When the aircraft were 2.5NM
head-on, the TCAS equipped aircraft received a Climb RA to which
the crew responded timely and the aircraft passed 700 feet apart

Table 5:

Pilot response to Secondary RAs

at the Closest Point of Approach. The evasive manoeuvre that

(2010-2014 Summer seasons)

prevented a potential collision was the response to the TCAS RA:
the vertical miss distance at closest point of approach increased to

Opposite
18%

Excessive
3%

700ft (instead of 100ft initially). Illustrations of the horizontal and
vertical profiles of the RA event are given on respectively the left
and right sides of the following figure.

Below required
rate 15%

This example shows the safety benefits provided by TCAS II
thanks to an adequate pilot response to the RA.

Followed
64%

Figure 46: Pilot response to Secondary RAs
(2014 Summer season)

6

EUROCAE ED-224 document provides guidance to design, install and test Flight Guidance System coupling to TCAS for Automatic guidance (Autopilot) and/or
display cues to support pilot guidance (Flight Director) upon RAs. Such a function enables an automatic and accurate response to the RA, in particular preventing
any opposite responses to the RAs. It is implemented on some Airbus aircraft.
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It is reminded that for maximum safety benefits from TCAS II,
pilots must follow all RAs promptly and accurately in accordance with ICAO PANS-OPS Doc 8168:

In the event of an RA, pilots shall:
1) respond immediately by following the RA as indicated, unless doing so would jeopardize the safety of the aeroplane;
Note 1. - Stall warning, wind shear, and ground proximity warning system alerts have precedence over ACAS.
Note 2. - Visually acquired traffic may not be the same traffic causing an RA. Visual perception of an encounter may be
			 misleading, particularly at night.
2) follow the RA even if there is a conflict between the RA and an air traffic control (ATC) instruction to manoeuvre;
3) not manoeuvre in the opposite sense to an RA;
Note.

- In the case of an ACAS-ACAS coordinated encounter, the RAs complement each other in order to reduce the

			 potential for collision. Manoeuvres, or lack of manoeuvres, that result in vertical rates opposite to the sense of an
			 RA could result in a collision with the intruder aircraft.
[…]
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ANNEX 1 – EUROPEAN ACTION PLANS

The European action plan for the prevention of Runway
Incurions (EAPRI)

European action plan for Air-Ground communications
safety

The numbers of runway incursion reports are rising. Accidents
continue to take place on runways. Findings from those inci-

The Air-Ground Communication (AGC) Safety Improvement Initia-

dent and accident reports have been used to determine the new

tive was launched by the EUROCONTROL Safety Team in 2004, and

recommendations contained in the updated European Action

is addressing communications issues identified in the Runway

Plan for the Prevention of Runway Incursions.

Incursion and Level Bust Safety Improvement Initiatives as well as

The increasing availability of runway incursion incident reports is a

other issues of the concern such as call sign confusion, undetected

positive indication of the commitment of organisations and oper-

simultaneous transmissions, radio interference, use of standard

ational staff to prevent runway incursions and runway accidents

phraseology, and prolonged loss of communication. Communica-

by learning from the past accidents and incidents and sharing this

tion between air traffic controllers and pilots remains a vital part

information across Europe.

of air traffic control operations, and communication problems can
result in hazardous situations. A first step towards reducing the

The new recommendations contained in the Action Plan are

incidence of communication problems is to understand why and

the result of the combined and sustained efforts of organisations

how they happen. The Action Plan is available on the ALLCLEAR

representing all areas of aerodrome operations.

Communication Toolkit

The organisations that contributed to this action plan are totally

http://skybrary.aero/index.php/Solutions:ALLCLEAR

committed to enhancing the safety of runway operations by
advocating the implementation of the recommendations that
it contains. These organisations include, but are not limited to,

The European action plan for the prevention of
Level Bust

Aerodrome Operators, Air Navigation Service Providers, Aircraft
Operators, and Regulators.
http://www.eurocontrol.int/documents/
european-action-plan-prevention-runway-incursions

Reducing Level Busts is one of EUROCONTROL’s highest priorities.
EUROCONTROL began raising awareness of the Level Bust issue in

Call Sign Similarity (CSS)

2001, organised series of workshops, and established a Level Bust
Task Force to define the recommendations and to formulate an
action plan to reduce Level Busts.

The European Action Plan for Air Ground Communication Safety
(conceived inter alia by EUROCONTROL, aircraft operators (AOs)

The Level Bust action plan is the product of work carried out by

and the Flight Safety Foundation) identified call sign similarity

EUROCONTROL’s cross-industry Level Bust Task Force, which was

(CSS) as a significant contributor to air-ground communication

set up in 2003. The Task Force reviewed the evidence available,

issues. Analysis of ATC reported events shows that 5% involve

identified the principal causal factors, and listened to the Air Navi-

incidences where CSS is involved. Some aircraft operators are

gation Service Providers and aircraft operators with experience in

trying to find solutions; the only known ANSP actively operating a

reducing Level Busts.

service to de-conflict call signs is France’s DSNA.

The Action Plan contains recommendations for Air Traffic Manage-

Research and CBA studies show that the most cost efficient way

ment, Air Traffic Controllers, and Aircraft Operators. It designed to

of providing a long-lasting, Europe-wide solution is to create a

reduce the frequency of Level Busts and reduce the risks associ-

central management service to de-conflict ATC call signs. This

ated with Level Busts. Implementation of the Action Plan will be

strategy provides economies of scale and rapid pay back of

monitored by the Task Force monitoring group reporting to the

investment (3 years). More importantly, it is calculated that it will

EUROCONTROL Safety Improvement Sub Group (SISG).

eliminate over 80% of the CSS incidences and thus improve safety.

http://www.eurocontrol.int/safety/public/standard_page/Level_

http://www.eurocontrol.int/safety/public/standard_page/

bust.html

Callsign_Similarity_project.html
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ANNEX 2 – DEFINITIONS
Following definitions are extracted from the HEIDI and/or HERA

Decision-Making (HERA): cover incorrect, late or absence of

Taxonomies.

decision.

HEIDI

Failure to Monitor (HERA): failure to monitor people, information

(Harmonisation of European Incident Definitions Initiative for ATM)

or automation.

intends to finalise a harmonised set of definitions (taxonomy) for
ATM related occurrences.

Judgement (HERA): mainly associated to separation

HERA

Lapses (HEIDI): psychological issues encompassing: Reception

(Human Error in European Air Traffic Management) develops

of information, Identification of information, Perception of

a detailed methodology for analysing human errors in ATM,

information, Detection, Misunderstanding, Monitoring, Timing,

including all error forms and their causal, contributory and

Distraction, Forgetting and Loss of awareness.

compounding factors.
Level Bust (HEIDI): Any unauthorised vertical deviation of
more than 300 feet from an ATC flight clearance Departing

More information can be found at:
HEIDI:

from a previously maintained FL, overshooting, undershooting,

http://www.eurocontrol.int/src/public/standard_page/

levelling-off at a different level than cleared level.

esarr2_heidi.html
HERA:

Mental/Emotional/Personality issues (HERA): include the

http://www.eurocontrol.int/humanfactors/public/site_

following items

preferences/display_library_list_public.html#5
•

Mental capacity: loss of picture or Safety Awareness

•

Confidence in self, in others, in information, in equipment,

DEFINITIONS

in automation
•

Complacency

ATC clearance/instruction (HEIDI): Related to incorrect or wrong

•

Motivation/Morale

aircraft action. Authorisation for an aircraft to proceed under

•

Attitudes to others

conditions specified by an air traffic control unit and deviations

•

Personality traits: aggressive, assertive, under-confident,
risk taking

from the clearance which cause runway incursions, taxiway
incursions, apron incursions, Level Bust, unauthorised penetration

•

Emotional status: stressed, post incident

of airspace etc.

•

Miss-stored or insufficient learned information

•

Planning: insufficient, incorrect or failed

•

Recall of information: ailed, inaccurate, rare information,

Coordination (HEIDI): internal coordination encompassing

past information

coordination with sectors within the same unit, and sectors within
•

the ATC suite; external coordination, civil/civil and civil/military;

Violations: routine, exceptional

and special coordination, covering expedite clearance, prior
Mistakes (HEIDI): psychological

permission required, revision and other special coordination.

issues

encompassing:

Information wrongly associated, Workload issues, Information
Contributory factors (HEIDI): A part of the chain of events or

not detected, Failure to monitor, Recall of information,

combination of events which has played a role in the occurrence

Misunderstanding

(either by easing its emergence or by aggravating the consequences

Judgement, Planning, Decision making, Assumptions and

thereof) but for which it cannot be determined whether its non

Mindset.

or

insufficiently

learned

information,

existence would have changed the course of events.
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Operational communication (HEIDI): Air-Ground, Ground-

Traffic & Airspace problems (HEIDI): there are four set of causal

Ground and Use of equipment verification testing. Air-Ground

factors under this element

communication encompasses hear back omitted, pilots’ read back,

•

Traffic load & complexity, encompassing excessive and

standard phraseology, message construction, R/T monitoring

fluctuating load, unexpected traffic demand, complex

including

mix of traffic, unusual situations (emergency, high risk,

sector

frequency

monitoring

and

emergency

frequency monitoring, handling of radio communication failure,

other), Abnormal time pressure, under load and call signs

unlawful radio communications transmission. Ground-Ground

confusion.

communication refers to the standard phraseology, speech

•

Airspace problems composed of flights in non

techniques, message construction, standard use of equipment

controlled and controlled air space, Airspace design

like, radio frequency, telephones, intercoms etc.

characteristics(complexity, changes, other) and temporary
sector activities(military, parachuting, volcanic activity,

RA geometry between two Aircraft (ASMT)
Crossing
Limit

training)
•

Crossing
Limit

Weather problems such as poor or unpredictable(snow,
slush, ice, fog, law cloud, thunderstorm, wind shear)

Crossing

Chasing
Limit

Obtuse

Head-On
Limit

Acute

Chasing

•

Pilot problems concerning language, culture and
experience aspects

Head-On

Traffic Information (HEIDI): essential and local traffic information
Chasing
Limit

Obtuse

Acute
Crossing

Crossing
Limit

Head-On
Limit

provided by an air traffic controller to the pilot. Essential
information is related to the provision of traffic information
containing:

Crossing
Limit

a) direction of flight of aircraft concerned;
Runway Incursion (ICAO): Any occurrence at an aerodrome
involving the incorrect presence of an aircraft, vehicle or person

b) type and wake turbulence category (if relevant) of aircraft

on the protected area of a surface designated for the landing and

concerned;

take-off of aircraft.
c) cruising level of aircraft concerned; and
Spoken communication (HEIDI): human/human communication
encompassing air-ground and ground-ground communications

d) estimated time over the reporting point nearest to where the

but also call sign confusion, noise interference and other

level will be crossed; or

spoken information provided in plain language. Air-ground
communication refers to language/accent, situation not conveyed

e) relative bearing of the aircraft concerned in terms of the

by pilots, pilot’s breach of radio telephony (R/T), workload,

12-hour clock as well as distance from the conflicting traffic; or

misunderstanding/misinterpretation, and other pilot problems.
Ground-ground communication refers to misunderstanding/

f ) actual or estimated position of the aircraft concerned.

misinterpretation, poor/no coordination.
Taxiway Incursion (HEIDI): Any occurrence unauthorized

Workload issues (HERA): concern both minimal and excessive

presence on a taxiway of an aircraft, vehicle, person or object that

workload

creates a collision hazard or results in a potential loss of separation
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ANNEX 3 ACRONYMS
Note: For detailed description of TCAS RAs please refer to
TCAS MOPS (EUROCAE ED-143 / RTCA DO-185B)

Airborne Collision Avoidance System

LAN

Local Area Network

ANSP

Air Navigation Services Provider

MASPS7

Minimum Aviation System Performance

AO

Aircraft Operator

ACAS

AP/FD TCAS

Specification

Automatic guidance (Autopilot - AP) and/or

MDA

display cues to support pilot guidance (Flight

MOPS

Minimum Operational Performance Standards

Director - FD) upon Resolution Advisories –

Mode C

Altitude Reporting Mode of Secondary Radar

Minimum Descent Altitude
8

(ICAO)

defined within ED-224 MASPS
ASMT

ATM Safety Monitoring Tool

Monitor VS

ASR

Air Safety Report

OPS

Operations

ATC

Air Traffic Control

PAN-OPS

Procedures for Air Navigation - Operations

ATIS

Automatic Terminal Information Service

RA

Resolution Advisory

ATM/CNS

Air Traffic Management/Communication,

RF

Radio Frequency

Navigation, Surveillance

RTCA

A United States volunteer organization that

“Monitor Vertical Speed” RA

CAVOK

Clouds and Visibility OK

generates minimum performance standards for

CSC

Call Sign Confusion

CNS/ATM systems and equipment, including

CSS

Call Sign Similarity

MOPS for TCAS

CSST

Call Sign Similarity Tool

SARPS

Standard And Recommended Practices

ECAC

European Civil Aviation Conference

RPAS

Remotely Piloted Airborne Systems

ELFAA

European Low Fare Airlines Association

SISG

Safety Improvement Sub-Group

ERAA

European Regional Airlines Association

STEADES

Safety Trend Evaluation and Data Exchange

EUROCAE

European Organisation for Civil Aviation

EVAIR

System

Equipment, a non-profit organisation dedicated

TCAS

Traffic Collision Avoidance System

to aviation standardisation including MOPS

TA

Traffic Advisory

for TCAS

TCAP

“TCAS Alert Prevention”. Altitude capture laws to

EUROCONTROL Voluntary ATM Incidents

prevent RAs during level-off encounters –

Reporting

defined within ED-224 MASPS

FL

Flight Level

VFR

Visual Flight Rules

GSIC

Global Safety Information Centre

WT

Wake Turbulence

HEIDI

Harmonisation of European Incident Definitions
Initiative for ATM

HERA

Human Error in European Air Traffic Management

IACA

International Association of Charter Airlines

IATA

International Air Transport Association

ICAO

International Civil Aviation Organization

IFR

Instrument Flight Rules

7

MASPS are focused on systems (which can be implemented by different equipment) while

8

MOPS are focused on the equipment themselves
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