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Abstract: A missed approach (otherwise known as a go-around) is a part of an instrument approach procedure. It is a maneuver
conducted by crew when an instrument approach procedure cannot be completed to a landing.
Main objectives of the study:
·
To measure the performance of flight crew performing unexpected go-arounds and the number of errors made. (In a
simulated environment)
Sub-objectives of the study:
·
To determine whether a co-relation exists between the occurrence of error and the number of missed approaches carried
out.
·
To evaluate the severity of the errors.
A standardized grading system was used to measure the errors observed, the grading system was adapted from the grading system
adopted by the airline industry currently. Constraints were imposed on the crew (weather) to observe the effects of external stress
factors on crew performance. 15 sets of crew were tested from Feb 14 to July14 on 3 types of aircraft, B-777, B-787 and A-320 (full
flight six axis simulators).
Keywords: go-arounds, mis-managed go-arounds, undesired aircraft state during a missed approach, performance errors.

1. Introduction
A missed approach (otherwise known as a go-around) is a part of an instrument approach procedure, it is a manoeuvre
conducted by a pilot, when an instrument approach cannot be completed to a landing. This could be due to a variety of
reasons, but the most likely reasons for a missed approach are, ATC (Air Traffic Control) or the meteorological
conditions existing at the time of the approach. Flight crew errors are considered to be the primary factor in seventy
percent of approach and landing incidents/ accidents. Studies have shown that the errors tend to be of a cognitive
nature, among others they tend to be errors of judgment and errors caused due to a loss of situational awareness.
Due to the fact that go-arounds are an uncommon manoeuvre for most pilots, the hypothesis was that errors would
increase with every missed approach or go-around that is carried out. A study was conducted to observe the
performance of flight crew performing unexpected go-arounds, and determine whether a correlation exists between the
occurrence of errors, and the number of missed approaches the crew carried out.
2. Study
A Scenario in a simulated environment was created to allow the pilots to fly from point A to point B.
The fuel provided to the crew was sufficient to carry out a maximum of four approaches.
15 sets of crew (a total of 30 pilots) were used in the study; their age group ranged from 24 years to 60 years and their
flying experience ranged from 700 hours to 18,000 hours. All the participants were male and type-rated and current on
the aircraft they were being observed on.
All 15 sets of crew attempted two approaches and two go-arounds or missed approaches. 7 sets of crew attempted a
third approach and a go-around before a diversion was considered.
2.1. Grading and evaluation of the crew’s performance
The sessions were observed and graded according to a set of performance indicators and competencies. A competency
is commonly defined as a combination of the knowledge, skills and attitude needed to perform a task according to a
prescribed standard. A three-point scale (1= poor performance, 2=acceptable performance, 3=ideal performance) was
used for the study.
The data collected was classified according to the following performance markers:
1 (Technical) Automation
2 Procedures
3 Knowledge
4 Communication
5 Decision-making
6 Situation awareness
7 Workload management (Non-technical).
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While the evaluation of the Technical markers (Automation, Procedures and Knowledge) is relatively straightforward,
the non-technical markers present more of a challenge. In order to remove any bias and subjectivity on the part of the
observer, the grading criteria is based on the NOTECHS system created by the European Air and Space Agency
(EASA, formerly known as JAA), and further explained by Flin 2003, pp. 95 – 117):
“Five operational principles were established to ensure that each crewmember receives as fair and as objective an
assessment as possible with the NOTECHS system.
1. Only observable behaviour is to be assessed - The evaluation must exclude reference to a crewmember’s personality
or emotional attitude and should be based only on observable behaviour. Behavioural markers were designed to
support an objective judgement.
2. Need for technical consequence - For a pilot’s non-technical skills to be rated as unacceptable, flight safety must be
actually (or potentially) compromised. This requires a related objective technical consequence.”
2.2. Analysis of simulator observations
The observations can be looked at in two ways, the occurrence of errors per crew, and the number of actual errors.
Occurrence of errors: while some crew made a few errors on the 1 st attempt - 3 out of 15 made errors (20%) the other
12 were error free, the errors increased as the crew undertook more approaches. The errors increased to 8 sets of crew
out of 15 on the 2nd approach (53%), and on the 3rd attempt every single set of crew that attempted an approach made an
error 7 sets of crew out of 7 (100%). It is important to note here that two crews who were totally error-free did not
attempt the third approach.
Number of errors: for the number of errors the author looked at the data set as a whole to gauge the total number of
errors possible. Given that there were 15 sets of crew and they were graded according to 7 markers, this allowed for a
possibility of a total 105 errors. On the 1st attempt by all the crew a total of 4 errors were observed out of a total of 105
possible errors (3.8%), on the 2nd attempt a total of 16 errors were observed out of a total of 105 possible errors
(15.23%). On the 3rd attempt however only 7 sets of crew attempted approaches and subsequent missed approaches so
the maximum amounts of possible errors were 49, out of which a total of 15 errors were observed (30.6%)
Occurrence of error rating 1 (most severe error)
The author then looked at where errors occurred. It was found that which each approach as the stress of making a
landing increased, the crew was committing more errors, with the majority being in decision making and situation
awareness. For example, attempting to accomplish a landing with the tailwind component greater than 15kts, or actually
going below the decision height and making a landing. On the first approach no errors on decision-making were
observed.
The following charts were created from the data collected.

Fig. 1.
Occurrence of rating 1 (poorest rating) by type of error marker
This can be seen more clearly when we look at the charts for Rating 1 (Fig. 2) and Rating 3 (Fig. 3) separately:
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Fig. 2.
Percentage of occurrence of error rating 1 (poorest) across all attempts

Fig. 3.
Percentage of occurrence of error rating 3 (best) across all attempts
3. Implications of mismanaged go-arounds in the aviation industry
This incident above shows the threat that mismanaged go-arounds can pose to flight safety. A degradation of situational
awareness on the part of the crew almost led to an undesired aircraft state. As the research conducted demonstrates the
errors increased with each subsequent go-around. As noted in the result section not only did the incident of errors
increase on each subsequent go-arounds but the number of errors also showed a steep increase. Given the published
statistic (Weigmann and Shappell 2003) that 70 to 80% of all aviation accidents are caused by human error it is
therefore of vital importance to identify where these errors occur and take steps to reduce the possibility of their
occurrence.
The hypothesis of this study was that human errors would increase with every missed approach or go-around that is
carried out. This study clearly shows that mismanaged go-arounds are a potential source of error.
Objective
To measure the performance of flight crew
performing unexpected go-arounds and the
number of errors made

Outcome
It was noted that errors did occur when flight
crews had to perform a go around. These
increased with each subsequent attempt.
On the first attempt 20% of the flight crews made
errors in at least one performance marker. This
increased to 53% on the second attempt and 100%
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To determine whether a correlation exists
between the occurrence of errors and the number
of missed approaches the crew carries out

(in at least one performance marker) on the third
attempt.
There was a noted degradation in performance
with each unexpected go-around. In addition to
the occurrence of errors increasing, the number of
these errors also increased. On the 1st attempt by
all the crew a total of 4 errors were observed out
of a total of 105 possible errors(3.8%), on the 2nd
attempt a total of 16 errors were observed out of a
total of 105 possible errors (15.23%). On the 3 rd
attempt however only 7 sets of crew attempted
approaches and subsequent missed approaches so
the maximum amounts of possible errors were 49,
out of which a total of 15 errors were observed
(30.6%).

4. Conclusion
Failing to abandon a risky approach when necessary can be disastrous, but several times in recent years go-arounds,
formerly considered a simple maneuver, have themselves ended in disaster. Go-arounds occur between one and three
times every 1000 flights (Flight International 29 th July 2014). This gives rise to a very interesting question: is it safer to
continue and land off an unstabilized approach or carry out a go-around? According to the Flight Safety Foundation
3.5-4% of all approaches are deemed to be unstable 2.
The results show strong and unambiguous support for the hypothesis, allowing the author to conclude that even though
the research was single blinded if a more elaborate double-blinded process could be undertaken, the results would be
similar. The results clearly show that a deficiency lies in the cognitive element of human information processing and
not with knowledge, procedures or any of the technical elements. Sadly the current training and recurrent training
programme’s in force at a majority of airlines worldwide do not give the airlines the flexibility to prioritize issues that
arise from time to time. Dated regulatory requirements sadly dictate current training programme. Endorsement training
and recurrent training syllabi concentrate on missed approaches with an engine failure but do not practice or
recommend the practice of full power two engine missed approaches, which is where the mis-management arises. In
fact the pilots surveyed during the BEA study felt they were more than adequately trained for single engine missed
approaches but not for those when all engines are operating. To quote flight international “ Go-arounds are frequently
infrequent and although they are an unexceptional procedure, that does not mean for pilots they are an everyday
occurrence”
Until such time as EBT or another alternate form of training allows airlines the flexibility to adjust their training
syllabus, it is the strong recommendation of the author that airline seriously consider a limit on the amount of missed
approaches that a flight crew can accomplish and only attempt a 2 nd or 3rd approach if the weather improves
substantially.
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