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High level analysis: Summary

Event Backgrounds Event Effects
72 The majority of altitude deviations 72 Majority of altitude deviation
occurred during the descent (41%) events were successfully
and approach (19%) phases managed and did not have further
7 The top three contributing factors effect on the flight
for all altitude deviation events 72 13% of reports coded with
were identified as immediate effects, of these:
2 Flight Management 2 68% Flight Path Deviation —
2 Air Traffic Management and Lateral
2 Weather 2 7% Avoidance Maneuver
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In-depth Analysis: Overview

Data set:

72 Random data sample
comprising 369 ASRs

2 Q12013 to Q4 2013 incl.

The random data sample was built on
the assumption that throughout all
operators reporting to STEADES an
“altitude deviation” is understood as
the same type of event

Objective:

72 Analyze ASRs from STEADES
database for Altitude Deviation
related items in the predefined
areas:

2 Context

2 Contributing Factors

72 Recognition and Response
72 Outcome
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In-depth analysis: Limitations

Methodology:

7 In-depth analysis includes
reading and categorizing each
ASR

7 Quality, content and information
of ASRs vary depending on
information submitted by the
flight crew

7 Information typically included in
ASRs

2 Altitude, pilot duties,
outcome

Managing Limitations:

7 Due to the limitations some
sections of the analysis are based
on relatively small proportions of
ASRs

72 Type of normalization of the
random data sample limits
regional analysis
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Context: Flight Length

Flight Length

Not assigned
4%

Long haul
(over 4 hours
flight time)
28%

Short haul

(less than 4

hours flight
time)
68%

96% (356 rpts)

of overall dataset
contained information
about flight duration

68% Short haul
28% Long haul
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Context: Occurrence Phase

@ 120

80

100% (369 rpts)

of overall dataset
contained information

Occurrence Phase
about occurrence phase

51% during STAR

15% during SID

SID Climb Cruise Descent GOA STAR
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Context: Occurrence Altitude

Altitude Deviations - Occurrence Altitude
(323 ASRs)

20,001ft— 30,0001t

10,000 - 20,0001t

Below 10,000t

88% (323 rpts)

of overall dataset
contained information
about occurrence altitude
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Context: Pilot Duties

Pilot Flying Duties
(191 ASRs)

Co-pilot
transitioned to
PF to recover

0%

Co-pilot was
PF throughout
48%

Captain was
PF throughout
50%

Captain
transitioned to
PF to recover

2%

52% (191 rpts)

of overall dataset
contained information
about pilot duties

50% Captain
50% Co-pilot
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Context: Automation

Automatic or Manual Control
(171 ASRs)

Manual flight
11%

Autopilot
engaged
89%

46% (171 rpts)

of overall dataset
contained information
about automation

89% Autopilot
11% Manual
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Context: ATC Aspects

72 A vast majority of STEADES ASRs are reported by the
flight crew. Therefore, the narratives offer only flight crew
perspective on altitude deviations regarding the context.
Further information of ATC related aspects will be
covered under the Contributing Factors and Recognition
and Recovery parts of the analysis.
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Altitude Deviation

CONTRIBUTING FACTORS

STEADES Analysis | EUROCONTROL 13 10 June 2014



Contributing Factors:

Altitude Deviation Contributing Factors

(346 ASRs)

94% (376 rpts)

of overall dataset
contained information
about contributing factors

300

250

200

150

Number of ASRs

100

50

Flight crew ATC Weather Aircraft Flight crew Documentation TCAS RA

actions airworthiness

fatigue
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Contributing Factors: Flight Crew Actions

Number of ASRs

= 50 100 150 200
§ Distractions/lack of monitoring
§ Misinterpreted information/documentation
Poor autohandling
% Initiated action too late/early
g FMS input error
g Mis-selection
<
Incorrect altimeter setting
IS Poor manual handling 72 0/0 (266 rptS)
% Misinterpreted ATC instructions Of overaII dataset
£ Cellsign contusion contained information
) about flight crew actions
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Contributing Factors: aTc | 317 (115 rpts)

of overall dataset
contained information
60 about ATC factors

(&)
o

n
o

Number of ASRs
w
(&)

20
10
0
Tough-to-meet Frequency Controller error Language ATC frequency Non-standard
clearance change / issues / congestion phraseology
handover confusing
clearance
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14% (51 rpts)

of overall dataset
contained information
about weather

Turbulence  Thunderstorms Tailwind Lack of visual
reference
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Contributing Factors: Airworthiness

Flight controls

Autothrottle ~ malfunction
anomaly 3%
7%

FMC
anomaly
27%
Autopilot
anomaly
63%

8% (30 rpts)

of overall dataset
contained information
about technical issues
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Altitude Deviation

RECOGNITION AND RESPONSE
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Recognition and Response: Recognition

EICAS altitude
alert
1 0{0

Recognized by
flight crew
(Not clear if PF

Recognized by
ATC

29% or PM)
33%
Recognized Recognized
by PF
o by PM
19%

70% Flight Crew
29% ATC

95% (351 rpts)

of overall dataset
contained information
about recognition
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Recognition and Response: Response

Number of ASRs
0 20 40 60 80 100 120 140

Manual altitude recovery
Disengaged autopilot
Informed ATC

Adjusted vertical speed
Deployed speed brake

FMC/MCP altitude change

Altitude hold mode
69% (256 rpts)
of overall dataset

No response - intentional avoidance contained information
manouvre about response

No response required - ATC cleared to
continue

No response - autopilot recovered

STEADES Analysis | EUROCONTROL 21 10 June 2014



N,

Aand

=¥

IATA

Altitude Deviation

OUTCOMES

STEADES Analysis | EUROCONTROL 22 10 June 2014



N,

Aand

=¥

IATA

Outcomes: 69% (253 rpts)

of overall dataset

Altitude Deviation Outcome . . .
contained information

250 about outcome
200
n
&
2 150
©
o}
o
67% No Impact
5 o No Impac
50
0
No impact on flight Information notin Aircraft Reduced
narrative performance limit separation
exceedance
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Conclusion: Context

2 Majority (89%) with autopilot engaged
2 Majority during standard departures or arrivals
2 Majority above FL100

2 Equally split between captain and first officer
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Conclusion: Contributing Factors

Prime Contributing Factors:

2 Flight crew distractions

2 Deficiencies in automation management
2 Unclear instructions from ATC

2 Turbulence
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Conclusion: Recognition and Response

2 Flight crews recognized most altitude deviations
2 Crews corrected promptly and correctly in most cases

2 ATC was able to issue a new clearance in many
cases
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Conclusion: Outcomes

2 Most reported no impact on the flight

2 0.5% of reports indicated reduced separation as a
result of the altitude deviation
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For information on this or any other
STEADES analysis products,
please e-mail us at:

STEADES@iata.org




