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In this issue of FOCUS, we delve into the
“Dare to Care” culture that has been instilled
into our airmen by our Air Engineering &
Logistics Organisation. In essence, the “Dare
to Care” culture encourages our airmen to
proactively pre-empt, intervene and correct
any unsafe habits or at-risk behaviours
before an actual mishap happens. These
interventions and positive reinforcements
in turn help cultivate safe work habits and
improve overall safety at the workplace.
801 SQN starts off by explaining the “Dare
to Care” culture and some of the BehaviourBased Safety initiatives and approaches that
801 SQN has undertaken to enhance the
overall safety culture in the SQN.
In the second and third articles, two of our
servicemen from 113 SQN and 127 SQN each
recount their real-life experiences when they
were placed face-to-face with adversity in

their line of work, and how they managed to
overcome these emergencies safely.
Lastly, 200 SQN shares with us the
importance of staying focused and how our
controllers are able to maintain high situation
awareness in a dynamic and congested
airspace.
The “Dare to Care” culture does not
necessarily need to be isolated solely within
the Air Engineering & Logistics Organisation.
It can be adapted and applied to each and
every aspect of our work, and can also be
practised in our daily lives at home as well.
As we approach the end of the work year, let
us continue to be vigilant and “Dare to Care”
to make the RSAF a safe workplace!

COL Philip Chionh
Head Air Force Inspectorate
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Introduction

DARE TO CARE

The RSAF places heavy emphasis on
cultivating a strong safety culture within
the organisation to prevent mishaps,
and promotes an open reporting system
where safety lessons are shared across
the various units to curb repeated
occurrences. This effort is geared toward
achieving the goal of zero accidents. The
RSAF is one step closer toward achieving
that goal through the application of
Behavioural-Based Safety (BBS).

ANOTHER STEP TOWARD
THE ZERO ACCIDENTS GOAL
Aviation safety has made tremendous
improvements throughout the 20th
century. Per million departures, aviation
related accidents have reduced by over
80% since the 1960s despite the steadily
increasing number of flights per year.
Within the last 20 years alone, the global
annual traffic has more than doubled.
These improvements may be attributed
to three paradigm shifts with regard

ME6 Pang Yeow Wei
Commanding Officer
801 SQN

ME4 Darren Goh
OIC Integrated Maintenance Flight
801 SQN

ME4 Gerald Mak
OIC Integrated Maintenance Flight
801 SQN

Aviation safety has made
tremendous improvements
throughout the 20th century.
Per million departures, aviation
related accidents have reduced
by over 80% since the 1960s
despite the steadily increasing
number of flights per year.
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Number of accidents

to aviation safety, namely: (1) Technological
Improvements, (2) Institution of Safety
Systems and (3) Establishment of Safety
Culture. Each step and its corresponding effect
on the number of accidents are illustrated in
the Hudson Safety Development Line shown in
Figure 1.

Technology

Systems
Culture
Behavior

Time
Figure 1: The Hudson Safety Development Line

Although aviation accidents are at an all-time
low, we have yet to consistently meet the goal
of zero accidents. Sadly, each breakthrough
in safety, which led to an initial rapid decline
of aviation accidents, has ended in a plateau
in the years that follow. This is a result of
habituation. Coupled with the declining
accident rate, habituation provides a false
sense of security which skews people to believe
that there is a low probability of mishap, and
hence partake in unnecessary risks. Over time,
the habit of risk-taking dulls out any sense of
danger in an individual, causing unconscious
at-risk behaviours which inadvertently lead
to accidents, and thus the eventual stagnant
accident rate.
As such, a new strategy was adopted by
the RSAF in order to move one step closer
toward the goal of zero accidents, one which
examines the underlying motivations of atrisk behaviours and pre-emptively arrests risk
taking.

BEHAVIOURAL-BASED SAFETY
BBS was formally incorporated into the
Air Force Logistics Orders in 2015. BBS
harnesses behavioural psychology to prevent
accident through positive reinforcement of

safe behaviours, and correction of at-risk
behaviours. Notably, it promotes a peoplefocused approach instead of process-focused.
These observations focus on what people do,
why they do it, and finally apply interventions
to improve their safety behaviours.
Through BBS, Air Engineering Logistics
Organisation (AELO) aims to cultivate a “Dare to
Care” culture at work, where every serviceman
proactively intervenes to pre-empt at-risk
behaviours from escalating into an incident/
accident. The goal is for individuals and their
work groups to always consider the potential
for mishap, as well as to constantly assess
their own safe/at-risk behaviours. In addition,
BBS enables us to identify and incorporate
new safe work procedures into existing risk
management tools in order to enhance the
safety structure of the work centres. As part of
the goal to cultivate a “Dare to Care” culture,
we have rolled out two initiatives to promote
BBS in our squadron.

REINFORCING SAFE WORK
BEHAVIOURS
To inculcate the “Dare to Care” culture, 801
SQN has initiated safety inject exercises to
promote the practice of proactive intervention
of at-risk scenarios, not just in the actions of
others, but also in the working environment.
To hone the safety instincts and behaviours
of our Air Force Engineers (AFE), 801 SQN in
Apr 2017 developed and introduced simulated
unsafe scenarios in a controlled environment
to our AFEs. These come in the form of
exercise injects which are planted around the
801 SQN work centres. For example, an Ear
Defender, which was simulated as a loose
article, was left “carelessly” under the fuselage
of a UAV undergoing servicing in the flightline. The inject was deemed as successfully
closed after an AFE spotted the at-risk
scenario, removed the Ear Defender from the
flight-line, and informed the “culprit” of his/
her mistake. Later, the inject was debriefed as
an example to highlight the hazards of Foreign
Object and Debris, and the need to prevent
such loose articles in the flight-line and aircraft

manoeuvring areas.
Upon closure of the injects, all the simulated
at-risk scenarios are debriefed during the Start
of Day Brief (SODB), and further discussed in
the monthly RSAF Safety Day program. The
debriefs focus on the potential causes and
effects of the scenario played, and provide
a channel for our AFEs to be made aware of
such hazards and desired follow-on actions.
These injects helps enhance the robustness
of our uncertainty training, reinforcing into
our AFEs’ minds to be more conscious of
their tasks and surroundings. This will also
help to arrest any unsafe actions caused by
unconscious at-risk behaviours.
The hallmark of a successful outcome of the
safety injects however, is not when the at-risk
scenarios are discovered, but when an AFE
brings the discrepancy to the attention of his/
her peers. Here, the “Dare to Care” attitude
is exemplified as the AFE proactively seeks
to prevent future at-risk behaviours which
would lead to the recurrence of the hazard.

801 SQN rewards the AFEs for such actions,
thus encouraging safe work behaviours and
further promoting the “Dare to Care” culture
through positive reinforcement.
From these exercises, we hope to (1) instil a
stronger safety culture within the squadron,
(2) reduce poor safety behaviours through
positive reinforcement of good ones, and (3)
achieve a higher state of safety awareness in
our AFEs.

ENHANCING BBS REPORTING
In addition to the safety inject exercises,
AELO practices regular BBS observations for
our AFEs performing day-to-day maintenance
activities. This allows for identification of
safety-critical behaviours, and intervention
and feedback of at-risk behaviours. These also
focus on “Open-Reporting” of the observed
personnel’s actions, where servicemen are
encouraged to report both safe and at-risk
actions for the purpose of accident prevention.
Conventionally,

BBS

observations

are

Brainstorming

Executing/Gathering
of Data

Disseminating 1

Generating scenarios
(USO/DY USO/CO)

Planting approved
scenarios
(USO/DY USO)

Sharing of result &
lesson learnt during
flight briefing
(USO/DY USO)

Cross-flight sharing/
discussion & reward
presentation
(All AFEs)

Generating and
Implementing
corrective actions
(All Safety Members)

In-depth discussion
on the results during
safety meeting
(USO/DY USO)

Disseminating 2

Improving/Control

Presenting/Analysing
the Data

Figure 2: 801 SQN Safety Inject Programme
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recorded on a hard copy checklist before being
sent to the squadron’s BBS IC for consolidation.
Although this provides a record of all safe and atrisk actions for analysis, it is tedious and requires
prior planning for an observation to be carried out.
As such, 801 SQN has endeavoured to facilitate
the “Dare to Care” culture within the squadron
by making BBS reporting easier, and in doing so
encourage more frequent ad-hoc reporting. In
Jun 2017, we embarked on the development of a
BBS mobile web application (APP), which accords
users convenient access to BBS observation report
submissions as well as information dissemination.

ad-hoc participation rate, which will in turn help
identify a greater number of safe and at-risk
behaviours. In theory, the tighter reinforcement
loop being applied on a larger volume of observed
work tasks would drive positive behavioural
changes on the ground.
In essence, the BBS APP hosts a dynamic online
checklist that facilitates the submission of BBS
observations. The APP intelligently displays only
the checklist selections required based on the
information provided by the user. This allows
for quick submissions of ad-hoc BBS reports.
Submissions can be completed in less than 10
clicks, and will immediately be sent to an online
administrator for compilation. The APP’s simplicity
allows for it to be used with minimal training.
In addition to the ease of use, the APP reduces
the data administrator’s data-mining efforts by
processing and presenting the data automatically.
The reports generated will be able to display safe
and at-risk distributions, as well as highlight safety
critical behaviours. The APP even allows the
administrator to contact the users should he/she
require further clarifications and follow-up.

Figure 3: 801 SQN BBS Mobile Web
Application Interface

When completed, the APP will be made available
to all members of 801 SQN, and the cross operating
software compatibility will make it readily
accessible on their mobile phones. Every AFE will
have easy access to an avenue for BBS reporting
readily available. This encourages a much higher

With the enlarged BBS database obtainable
via the BBS APP, 801 SQN will be able to better
understand the causes of incidents and near
misses, and correct them through the behaviour of
our AFEs. It will also allow for more open feedback
from the ground to enable us to determine the
optimal conduct of work processes, and ultimately
promote safe behaviours among our AFEs. The
lessons drawn from the feedback and observations
can then be used to enhance the safety structure
of the squadron. Once successfully implemented,
the APP could subsequently be adapted for use
RSAF wide.
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About The AuthorS
CONCLUSION
Through the safety inject exercises
and BBS APP, 801 SQN aims to
promote a safe workplace which
has zero tolerance to at-risk
behaviours. With the initiatives in
place, we will be able to enhance
the safety instinct of our AFEs,
and at the same time provide easy
and accessible avenues for safety
concerns to be addressed. These
small steps will help bring us closer
toward inculcating the “Dare to
Care” culture in our people, and
steer us toward achieving the goal
of zero accidents.

References
Airbus (2017) A Statistical Analysis of
Commercial Aviation Accidents 19582016, Ref X00D17008863, Issue 1, June
2017.
Hudson. P. (2007) Implementing a safety
culture in a major multi-national, Safety
Science, 45(6):697-722.

ARTICLE

The Great
Escape
ME1 Ng Seng Wee
Assistant Engineer
113 SQN

ME6 Pang Yeow Wei (centre in picture),
Commanding Officer of 801 SQN, had
previously served as Head Aerodynamics
Branch in the Air Engineering and
Logistics Department (AELD), and
Senior Maintenance Officer in the Peace
Carvin 5 Detachment. He holds a Master
of Science in Defence Technology and
Systems from National University of
Singapore and a Master of Science in
Thermal Power from Cranfield University.

Daalmans. J. (2015) Future Safety
Profession, Brain Based Safety.
UK Health & Safety Authority (2013)
Behaviour Based Safety Guide, ISBN No.
978-1-84496-175-7.
AFLO 006.06.005 (2017) Behaviour
Based Safety, AL29, Issue 3, dated 4
May 2017.
Focus Magazine (2015) Behaviour-Based
Safety (BBS), Issue 85.

ME4 Darren Goh (left in picture), is an
OIC in 801 SQN. He will be taking over
the appointment as System Manager for
the Heron 1 UAV in UAV Centre, AELD. He
graduated from the National University of
Singapore with a Bachelor of Engineering
(Honours) in Mechanical Engineering.

ME4 Gerald Mak (right in picture), is an
OIC in 801 SQN. He was previously a
system Manager for the Heron 1 UAV in
UAV Centre, AELD. He graduated from
Imperial College London with a Masters of
Engineering in Aeronautical Engineering.
Thick smoke emanating from the bush fire near the Ranger Control Post
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Like many SAF servicemen, I look forward
to participating in overseas exercises,
where we are able to hone our skills in
large-scale and realistic conditions. Many
a time, we have to adapt quickly to the
changing situation and think on our feet,
so as to achieve mission success safely.
I had the privilege of being chosen as a
member of the communications team
for Exercise Wallaby 2017. Having read
up and learnt from the seniors about the
operating environment and climate Down
Under, I was still appalled by the dry and
unforgiving desert sun which hit me on
the very first day. The undulating driving
terrain also became a daily obstacle that
my teammates and I had to overcome.
However, the real eye-opener was the
escape from a catastrophe, in which my
teammates and I had to race against time
to evacuate from the raging bush fires.

The Incident
On a night like any other, I was manning
the comms site, also known as Skillet, at

Shoalwater Bay Training Area along with
two other teammates. Bush fires were not
uncommon during that season, and all
of our minds were already tuned to the
vigilant mode and heightened awareness
posture. As I was keeping watch, I
detected smoke permeating into Skillet
and instinctively, I went to survey the
surrounding area. As I came to a vantage
point of the hill, it took me by surprise
to find a fiery scene of ghastly orange
flames engulfing the verdant woodland
at approximately two kilometres away
from my position. With the wind direction
towards us, my immediate instinct told
me that evacuation was necessary to keep
the team and equipment safe. Without
hesitation, I contacted my immediate
superior to seek permission to cease
operations and evacuate the site. At the
same time, the three of us went around
the site to switch off all electrical supply
to the comms equipment and took with
us a radio set to stay contactable with the
command post.

The Evacuation
With the evacuation approval granted
by my superior, the three of us started
our drive out of Skillet. The route out
of Skillet was a challenging one – not
only was the terrain difficult, the poor
visual cues due to the thick smoke and
night conditions made it even tougher.
I recalled that we kept reminding one
another to lookout for our surroundings
as we navigated out of Skillet. Being the
vehicle commander, I noticed that the
transport operator was not confident
as his visual cues were affected by the
smoke and fire all around. The vehicle
had also stalled a few times due to
difficulties in controlling the vehicle
on the steep and undulating terrain. I
initiated several pauses along the way,
so that the transport operator could
regain his composure and carry on with
the drive. Halfway through the drive,
a wild wallaby appeared in our path
and the transport operator reactively
steered the vehicle to the left to avoid a

collision. Seeing the impending danger
when the vehicle started to swerve to
the side, I grabbed onto the steering
wheel to straighten the vehicle. We were
ever thankful for surviving the ordeal
of having to escape the close shaves
without any further complications.

The Lessons Learnt
In all parts of our life, we are challenged
by adversities and obstacles. Each of us
have a different level of risk appetite,
and this subjects us to a set of actions
or inactions, of which the outcome we
would have to be liable for. As I look
back on this experience, I count myself
fortunate to have escaped from the bush
fire and vehicle accident, which could
have very easily turned out otherwise. I
am also thankful to be given the chance
to share these personal lessons that I
took away from this experience.
Be Prepared for the Unexpected. This
incident reinforced my understanding
that we should never take our risk

http://www.scienceimage.csiro.au/image/1327
Photo credit: Malcolm Paterson, CSIRO
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assessment lightly. The mindset “this will never
happen to me,” is a contagious mindset that
could discourage one from preparing for the most
unexpected situations. It is essential that we go
through the rigour of thorough planning and always
be mentally prepared. My Unit Safety Officer often
emphasises that complacency is insidious and it
is most likely to catch us off-guard when we least
expect it. I gained a better understanding of the
meaning behind what he said after going through
this harrowing experience. Cognitively, it is human
tendency that we drift away from our guarded
posture and are less aware of our surroundings when
things are running smoothly and according to plan.
From this experience, it dawned upon me that a key
ingredient to a good team is active Crew Resource
Management (CRM). Being able to actively CRM
one another during the evacuation had helped us
kept our guard up and at-risk situations at bay.

Always be
Prepared!
3SG Arvind Ravindran
Air Crew Specialist
127 SQN

Care Enough to Act. It resonates with me that
the simplest way of practising safety is being
caring enough to act in all circumstances. This
unprecedented experience was a test of my
courage and belief that every individual has a
role to play in safety. “Staying vigilant” will always
remain as a phrase, unless it entails a set of actions
that exemplifies its meaning. From this experience,
it reinforced my understanding that the “Dare
to Care” attitude we learnt in Behavioural-Based
Safety is essentially an intentional habit that helps
keep the team safe under difficult situations.

Introduction

Conclusion
All in all, I have learned the importance of Safety
being an existential part of our core value. We have
to keep in mind that safety is always a forefront
consideration in every step we take, so as to achieve
mission success safely.

About The
Author
ME1 Ng Seng Wee is
an Assistant Engineer
in 113 SQN. He holds a
Diploma in Engineering
(Electronics, Computer &
Communications) from
Nanyang Polytechnic.

https://commons.wikimedia.org/wiki/File:Gambian_bushfire.jpg
Photo credit: Ikiwaner

People often emphasise the importance of remaining
calm and composed in all situations. As easy as it
sounds, it is only when one is actually faced with
unexpected challenges that they realise the difficulty
in doing so. In such a situation, our body reacts
with a “fight or flight” response where we rely on
our instincts. The stress and challenges will limit
our ability to make clear decisions. 4 Aug 2017 was
the day when I realised how remaining composed
and working together as a team by carrying out
our individual roles at the right time can make the
difference between life and death.

The incident
It was a hot Friday afternoon when the crew for my
flight gathered at the hangar prior to our running
change. The crew involved myself and another Air

The aftermath of the fire from the CH-47’s combining transmission area
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Crew Specialist (ACS), the aircraft captain, his co-pilot,
and two Flight Engineers (FE). After taking over the
CH-47 aircraft, we proceeded to the training area for
underslung operations. The sortie profile began with
the pick-up of a 10,000lbs training load. I was assigned
to perform look out duties for the forward right side of
the cabin while a FE was looking out on the left. The
remaining ACS and FE were stationed at the centre
cargo hook to manage the load for the profile to be
conducted.
The sortie had thus far been as routine as any underslung
training flight, but little did I know what was about to
happen.
While the aircraft was stabilised with the load in a 40ft
hover above ground, the pilot called that the ‘ROTOR
BRAKE ON’ caution light had illuminated. This meant that
the rotor brake had been engaged while the helicopter
rotors were still in motion. Almost simultaneously,
the FE who was stationed at the centre cargo hook
area smelt and observed smoke from the combining
transmission area and immediately announced it to
the rest of the crew. On hearing all this, I turned to
look at the aft of the cabin. To my horror, I saw white
smoke billowing from the combining transmission area,
located towards the rear of the cabin. It was at that
instant that my mind was flooded with a myriad of
questions. What if the rotor brakes were fully engaged,
would the blades come to a stop? Is the engine going
to catch fire? Can the aircraft still stay airborne? Am I
going to make it home tonight?
The co-pilot who was on controls immediately initiated a
descent, and placed the load on the ground. Thereafter,
the FE released the load while the pilot continued to
descend, positioned the aircraft clear of the load and
landed. The aircraft captain concurrently declared a
MAYDAY call to Sembawang Tower for smoke in the
cabin.
The moment the aircraft touched down, the pilots
began their emergency shutdown and commanded
all crew to egress from the aircraft. On hearing this, I
fell back to my training and lowered the forward right
cabin door for the emergency egress. As I exited the
aircraft, I was shocked to see flames emanating from the
combining transmission area. I immediately signalled to
my FE that the aircraft was on fire. The pilots and crew

continued with their emergency actions and all crew
expeditiously egressed from the burning helicopter.
Shortly after, fire trucks could be seen heading towards
us and they put out the fire soon after. My crew and I
were then evacuated to 1 Medical Squadron for medical
evaluation.
The whole ordeal, which lasted no longer than three
minutes, had been the longest three minutes of my life.

Working together as a team
In a multi-crew environment, teamwork is essential.
Thus it is important that we train to work together and
be able to carry out our individual roles. This will allow
for a successful and safe outcome in an emergency.
The Captain’s main consideration was the safety of his
crew and then the safety the aircraft. He knew there
were no prescribed emergency actions for a ‘ROTOR
BRAKE ON’ caution and thus focused on putting the
aircraft down safely to ensure safe evacuation of all his
crew. “Thank goodness everyone is safe”, he said with
a sigh of relief, as we gathered at the rendezvous point
immediately after the egress.
The flying pilot’s consideration was to ensure that
the load was put safely on the ground and released
(the load was attached through slings to the aircraft’s
centre cargo hook) before landing the aircraft. He also
had to ensure we were clear of the load before landing
the aircraft.
As for the cabin crew, we focused on directing the
aircraft so as to place the load on the ground. We then
focused on releasing the load safely and expeditiously,
while continuing with our lookout duties to provide
the pilots with a clear area to land the aircraft. We also
continued to keep the pilots informed of any further
developments we observed in the cabin.

Reflections
My key takeaway from this incident was the importance
of remaining calm in all situations. Although my initial
response was of pure shock, I was able to quickly
regain my composure. This was largely attributed to
the tough training I received, which prepared me to
handle such situations. Given my position in the cabin,
I was able to advise my pilots of the clear area to the
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clear area ahead of the aircraft reduced
their workload by providing them a
clear option for landing the aircraft. The
simple, yet vital action, of informing the
fire on the aircraft to the crew allowed
the pilots to update Air Traffic Control
of the extent of the emergency while
escalating the sense of urgency for the
crew to egress from the aircraft. Any
delay in a call or action by any crew
could have resulted in a worse situation
that may have resulted in the burning
of the synchronising shaft and a more
catastrophic situation.

The 127 SQN Flight Crew that used closely coordinated CRM to prevent the fire on the aircraft from
escalating to a more catastrophic situation.

right of the aircraft which was suitable
for the landing. Being calm had given
me spare capacity to assess the cause
of the smoke, where I saw the fire and
informed my crew accordingly. The same
situation could have developed during a
troop lift sortie with more lives on board.
I learnt the importance of not being
overwhelmed by the situation but falling
back on my fundamentals and instincts
that have been honed through my daily
training to ensure that the right actions
are executed for a safe outcome.
Secondly, I now know first-hand the
importance of knowing my Emergency
Drills, not letting my guard down at any
point during a flight and running through
my mind what I would do under various
scenarios. During every Start of Day
Brief (SODB) in squadron, the aircrew
role play different scenarios and various
emergencies that we may encounter
during flight, as well as the steps and
considerations to manage them safely. I

had always engaged in these discussions,
but with the thinking at the back of my
mind that it would never happen to me.
I also assumed that the aircraft would
encounter emergencies that were in
the checklist but failed to imagine that
an extraordinary situation, such as this
one would develop. It dawned on me
after the incident the importance of
the emergency discussions at SODB,
which are meant to develop aircrew’s
thinking on how to react during an actual
emergency, in addition to knowing what
are the actions required in the checklist.
My third takeaway is understanding the
importance and significance of effective
Crew Resource Management (CRM).
If not for the timely calling out of the
smoke by my fellow FE, the outcome of a
delayed response or a late call could have
been disastrous. This timely relaying of
information led to the prompt decision
made by the pilots to initiate a descent.
The quick call by me to the pilots for the

Lastly, I am extremely thankful that
we were at the air base where fire
and medical services were well within
reach. Importantly, I am thankful that
the services responded at lightning
speed, thereby arresting the fire early
and preventing catastrophic damage.
Most importantly, I am thankful for

being part of a highly professional and
competent team in 127 SQN whose
professionalism by the entire crew
allowed me to go home safely that day.

Conclusion
Emergency practices are thrown at us
during training for extremely important
reasons. A late or wrong response
could cost us our lives. NEVER take
these drills lightly and be prepared
for the worst during any phase of
flight. Should you ever be put in a
dire situation, these fundamentals and
instincts will drive one’s actions that
could make the difference between
life and death. If we are trained well,
we will be more than ready to handle
any emergencies, regardless if they are
ones that we have not been trained for,
even at the least expected time.

About The
Author
3SG Arvind Ravindran
is an Air Crew Specialist
(ACS) in 127 SQN. He
joined the squadron as
an NSF in Nov 2016 and
is in charge of Statistics
for the ACS section in 127
SQN.

20 FOCUS - ISSUE 94

JAN 2018 21

ARTICLE

ARTICLE

Staying Focused:
Maintaining High Situation
Awareness
– A Controller’s
Perspective

Introduction

MAJ Lee Howe Chao
Air Defence Controller
200 SQN

CPT Delia Toh
Air Defence Controller
200 SQN

Just as it is unsafe for a pilot to fly
without awareness of his surroundings,
the lack of situation awareness by a
controller could potentially put aircraft
and pilots’ lives at risk. Controllers play
an important role to ensure that pilots
carry out their training and operations
safely and successfully. Given the
complex and dynamic nature of flying
operations, risks are inherent in our line

of duty. The innate challenge of ensuring
safety lies in being focused on our task,
yet maintaining situation awareness in
rapidly changing situations.

What is Situation
Awareness?
Mica R. Endsley defined Situation
Awareness (SA) as the “perception
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Graphic recreation of the collision between the Cessna 172 (left) and Sabreliner (right).
Photo Credit: News Direct

of the elements in the environment
within a volume of time and space, the
comprehension of their meaning, and the
projection of their status in the near future.”
In our context, this refers to being able to
spot rapidly deteriorating situations, such
as emergencies and weather, and access
how these affects the overall mission.
Reflecting on the past, present and future
involves being aware of the implications of
these situations.
SA can be classified into 5 aspects, namely,
Geographical SA, Spatial SA, Environmental
SA, System SA and Tactical SA.
“Geographical SA” refers to the awareness
of features of the airspace, position of
aircraft, and special interest items such as
nearby airways.
“Spatial SA” refers to the knowledge of the
aircraft’s speed, altitude, heading and flight
path. These are parameters that would
affect the de-confliction plan with other
aircraft.
“System SA” refers to the awareness of the
serviceability of equipment such as radios,
sensors, and control consoles. These are

items that affect how a controller “sees” or
“hears” his aircraft. In addition to knowledge
of the unserviceability of equipment,
controllers would need to prepare and
cater for contingencies.
“Environmental SA” involves the knowledge
of weather conditions in the airspace, Visual
Flight Rules and Instrumental Flight Rules.
(i.e. factors that will affect the aircraft’s
ability to operate in its allocated airspace).
Finally, “Tactical SA” refers to a controller’s
awareness of the formation’s tactics during
a fight. While this type of SA is crucial in
defeating the adversary, it is also crucial in
ensuring the safety of the formations since
there is a high risk of breaching the safe
separation.

Why SA is important to a
Controller?
The nature of our job is challenging. RSAF
training aircraft are sequenced and height
stacked for concurrent transits. In addition,
our airspace is surrounded by busy airways
with both civilian and RSAF aircraft, which
further elevates the risk of conflicting
sequencing and height blocks.

The daily job of a controller is dynamic and
controllers can find themselves subjected
to external factors such as weather,
aircraft emergencies, deviations or even
temporary system degradation. While some
of these factors are often beyond human
control, controllers have to actively gather
and accurately interpret all the relevant
information of the operating environment,
reassess the data and adjust the actions to
the changing situation. This is about having
high SA, which allows controllers to plan
ahead and devise a plan that will ensure
the safety of our aircraft while executing
the mission. Controllers are also trained to
gather SA through multiple sources such
as radio monitoring or regular scanning of
the surrounding airspace to keep ourselves
updated on the significant developments
that would potentially affect the mission.
Loss
of
SA
can
have
disastrous
consequences. In Aug 2015, a fatal accident
between a twin-engine Sabreliner and
a single-engine Cessna 172 occurred in
San Diego’s Brown Field. The pilot of a
small Cessna was practising touch-and-go
landings while the Sabreliner was cleared
to land at the airport. At that time, the
incident controller had just taken over
communications from a trainee due to the
high workload and did not have complete
situation awareness. Although the controller
was aware of the Sabreliner approaching
the airport and two Cessnas in its vicinity,
he did not have an accurate mental picture
of what was actually happening and had
mixed up the two Cessnas. The controller,
thinking he was instructing the incident
Cessna flying closest to the airport to make
a right 360-degree, mistakenly radioed the
other Cessna, which was further away. This
resulted in a mid-air collision, where the
Sabreliner’s right wing hit the left side of
the Cessna’s engine that claimed the lives
of five on board.
Some common factors that could degrade
a controller’s SA include 1) system design

The aftermath of the aircraft accident in San Diego’s Brown field
Photo Credit: The San Diego Union Tribune

limitations, 2) fixation, 3) high workload /
stress, and 4) miscommunication.

Common Factors Affecting
SA
System Design Limitation
Systems can improve or reduce a controller’s
SA, and hence, the ergonomics of a system
are important to ensure that information
is presented in a user-friendly manner to
controllers. In the two-dimensional control
systems that controllers operate on, aircraft
are displayed in the form of a symbol or
track as shown below. Crucial information
such as the aircraft callsign, height and
speed are displayed on the track label.

SQ127
R 250 250
250 HDG
Information displayed to the controller from a
single aircraft

However, in a congested airspace, controllers
could be distracted by the overlapping of
multiple tracks and labels, which clutter the
display as illustrated below. The cluttered
picture affects the spatial SA of controllers
to discern the height of the various aircraft
in a fast changing environment, much less
notice if any of the aircraft are effecting
an action that would contravene safe
separation.
SQ131
R 256 EFL
140 HDG
SQ131
R 256 EFL
140 HDG
1445

360
SQ161
R 200 SFE
230 HDG
SQ142
R 050 120
230 HDG

Information displayed to the controller from
multiple aircraft flying at the same time
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resources would be required to sense make
and re-orientate to what should actually be
communicated.

Overcoming the Loss of SA
The loss of SA is a real and potential threat
to the safe conduct of our operations.
System design limitations, Fixation and
High Workload / Stress are just some
of the factors that affect SA given the
changes to environment and complexities
of our mission. There is no single solution
to the causes for loss of SA and our control
squadron has adopted a holistic approach
to mitigate these risk factors for our daily
operations.
Mission Preparation
Fixation
“Fixation” is an aviation term used to
describe the channelised attention on
a goal or an object, while ignoring the
other important aspects. “Fixation” can
happen during aircraft transits and mission
execution. During transits, controllers could
be overly eager to proceed with the mission
proper that they overlook the inherent
risks in a congested airspace. Likewise for
the tactical fight, controllers become too
focused on accomplishing the mission that
they lose SA on the parameters of their
mission and adhering to training rules.
“Fixation” can cause the controller to be
momentarily unaware of the aircraft’s flight
parameters while trying to accomplish the
mission.
High Workload / Stress
High workload induces stress that affects
controllers’ ability to process information,
which in turn could significantly affect a
controller’s SA. The need to constantly
assess the changing situation such
as emergencies and weather, aircraft
operational parameters, managing mission
requirements,
and
monitor
transits

contribute to the stressful situation of
maintaining a safe control of the flight.
During the critical phase of a mission,
aircraft transits and emergency situations
which require the controller’s attention
could distract him and lead to a loss of SA.
Miscommunication
As we operate within a tight airspace, it is
of paramount importance for controllers to
coordinate for aircraft transits or operations
to ensure that all the controllers have full
SA of the activities in their respective
areas. Control operations are dynamic
and complex and multiple coordination
or re-coordination is required due to realtime changes. Failure to communicate
fully and effectively can occur when the
message is not transmitted clearly or if
critical information is missing from the
message, either due to poor phrasing of
the Radio Telephony (R/T) or equipment
issues. This would result in the issuing of a
wrong instruction or inaction by controllers,
which could potentially lead to a loss of
spatial SA and safety separation between
aircraft. Miscommunication can also be
disorienting and additional attention and

Staying focused and having a high SA at
all times requires being caught off guard
or being unprepared. It involves making
effort to stay ahead of a situation and
therefore preparation is vital. Controllers
must be on station prior to aircraft takeoff to allow adequate time for gathering
of information and forward-planning. A
detailed pre-mission brief is also mandatory
for controllers prior to being on position;
a controller needs to acquire all relevant
information from the formation pilots,
formulate transition plans in and out of the
airspace, and brief this information to the
Fighter Coordinator. This is followed by the
control console setup to the optimal settings
for each mission. It consists of adjusting map
settings and selection of relevant overlays
for the mission. These actions will prevent
the controller from being overwhelmed or
distracted with gathering of information
during the execution of mission.
Scan Pattern
Controllers are trained to constantly scan
the scope for possible developments in
their vicinity through a structured scan
pattern to prevent channelised attention,

especially during the tactical phase. The
control console scope setting would
allow the controller to zoom in to allow
focus on the tactical fight and de-clutter
the control display to avoid distractions,
and zoom out to provide the controller
with the developments of the operating
environment.
Standard Radiotelephony (R/T) and
Enforcing Read-back
The squadron places heavy emphasis on
use of standard R/T and ensuring the readback of instructions. Such measures seek to
reduce the risk of miscommunication which
are enforced by the control team. Start and
end of day briefs also serves as a channel to
discuss these in length to create awareness
and remind controllers to guard against
the possibility of miscommunication. In
addition, the squadron works closely with
the pilots to arrest and highlight any R/T
non-conformance occurrences to cultivate
a culture of adherence to standard R/T.

Manage near
real-time
Team
Effort
developments

Control
Executive

Manage
real-time
developments

Ensure safety
of aircraft
under their
control

Coordinator

Controllers

Controllers

Controllers

The structure of a typical Control Team

Operating in a tight and congested airspace
requires team effort beyond just relying on
individual competencies. The control team
helps to ensure the safety of all aircraft
under its watch through multiple levels.
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• The Control Executive manages near real-time
developments by liaising with other agencies for
issues such as addition of aircraft, and making
executive decisions with regards to safety of
aircraft.

Safety Activities

About The
AuthorS

CAF Quarterly Safety
Forum

• The
Coordinator
manages
the
real-time
developments such as handing and taking over of
aircraft, and handling of contingencies.
• Individual controllers ensure the safety of aircraft
under their control through adherence to contracts
and safe de-confliction from other aircraft in the
area.
In addition to the structure of the control team,
practices such as appropriate level of supervision and
Crew Resource Management (CRM) ensure added
layers of safety nets. The team looks out for each
other and helps prevent any member from being a
victim to distraction, fixation, and miscommunication.

Conclusion
The loss of SA in a complex and dynamic environment
can have serious implications on the safety of
aircraft under the controller’s charge. Therefore,
our squadron is committed to the safe conduct of
every RSAF mission by implementing and upholding
a robust safety management plan. Safety has been
instilled into each and every controller as part of our
training with the focus to improve the controller’s
preparation for a mission, adopt a structured scan
pattern, and also drill in the usage of standard R/T
enforcement of read-back. Constant emphasis on
safety and the enforcement of standards by the team
and individual will also serve to prevent any future
incidents, arising from the loss of SA, to even happen.
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14th safety exchange with TNI AU
24-26 Oct 2017
The 14th Safety Exchange Visit (SEV) between the RSAF and TNI AU was successfully conducted
in Halim air base, Jakarta, Indonesia. HAFI led a 4-men RSAF delegation for the exchange. The
SEV allowed the RSAF and TNI forge stronger safety links with each other. AFM Chairil Anwar,
KADISLAMBANGJAAU (Head of TNI AU Work and Flight Safety Services) hosted the RSAF team for
the SEV. The key topics covered during the meeting included an overview of both RSAF and TNI AU’s
safety management systems, and the sharing of signification aviation safety incidents.
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2/17 RSOC
Air Force Training Command
7-22 NOV 2017
AFI conducted the 2/17 RSAF Safety Officers Course from 7 to 22 Nov 2017 as part of RSAF’s ongoing
effort to build a strong safety culture. 39 officers, including officers from TNI AU, RMAF and PLAAF
successfully completed the course. The course aims to equip all personnel with the knowledge and
tools to contribute towards safety at the workplace.

C3 Group Annual
Safety Workshop
PLAB Officers Mess
24 NOV 2017

Human Factors Awareness Program
Air Force Training Command
16 Nov 2017

Human Factors
Management
Workshop
Air Force Training Command
23 Nov 2017
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team...
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