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Introduction
are usually all the more tragic because they are avoidable.

about one in ten VFR into IMC events result in a fatal outcome.
publication General Aviation Pilot Behaviours in the Face of Adverse Weather

weather-related general aviation accidents and incidents that show that weather
alone is never the only factor affecting pilot decisions that result in inadvertent IMC
encounters. It has been produced solely with the intention of encouraging all pilots,
to avoid unintentional operations in IMC.

Key messages
and making timely decisions to turn back or divert.
risk of severe spatial disorientation due to powerful and misleading orientation
sensations in the absence of visual cues. Disorientation can affect any pilot, no
VFR pilots are encouraged to use a ‘personal minimums’ checklist to help
marginal weather conditions.
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Flight planning requirements
intended operation, including the current weather forecasts. This is even a
Aeronautical Information Publication. Apart from the more straightforward and
planning should include anticipating the unusual, and preparing a course of
because it removes the unforseen element from situations that arise during the
under a situation of considerable stress and increases the likelihood of poor or
incorrect decision making.
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No way out
conditions at Mudgee Aerodrome to be suitable for departure, he chose not to

increasing cloud above and below the aircraft and the cloud base lowering.
With the intention of assessing the weather ahead, the pilot climbed the aircraft
to ‘on top’ of the cloud. He observed that the cloud ahead was increasing,
with a blanket of cloud below and building thunderstorms. The pilot decided
not to stay above the cloud, but rather than choosing to turn back or divert,
descended the aircraft visually through a hole in the cloud, while continuing on
toward the intended destination.
When the pilot levelled out, he realised he had descended into a closed valley
the valley for a short time, the pilot decided to turn back. During the turn-back
manoeuvre, the aircraft entered cloud, the pilot became disorientated and the
aircraft collided with terrain. The pilot and passenger were seriously injured in
the collision and shortly after, the passenger succumbed to his injuries.

Lessons learnt
One of the key risk controls to avoid becoming a VFR pilot entering IMC is appropriate
pre-flight preparation and planning. Pilots should always obtain up-to-date weather
information before and during flight. The more doubtful the weather, the more
information you will need to get and the more planning is required. Your passengers
trust you to make responsible decisions about whether it is safe to fly.
Even though you may have decided on a course of action, decision making is a dynamic
process, particularly when it comes to weather, and requires continuous assessment of
conditions en route. Make decisions early — when in doubt, turn about.
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Hazardous landing
broken1
However, the pilot’s assessment from the ground was that the cloud base was
concerned about adhering to an unwritten operator rule to maintain a minimum
height of 1,000 ft, continued to climb into IMC instead of remaining visual
below the cloud and lost all visual reference with the ground and horizon.

above the cloud. When this did not happen, he decided to turn the aircraft

inadvertently turned less than this and steered towards high ground in the

which he could neither turn around nor out-climb the terrain. The pilot elected
to conduct a forced landing into the tree tops, slowing the aircraft to land at the
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occupants were winched to safety by helicopter during the night after spending
several hours in the cold.

Lessons learnt
The result could easily have been a fatal accident. If you encounter deteriorating
weather, turn back or divert before you are caught in cloud. For a non-instrument rated
pilot, even with basic attitude instrument flying proficiency, maintaining control of an
aircraft in IMC by reference to the primary flight instruments alone entails a very high
workload that can result in narrowing of attention and loss of situational awareness
(‘staying ahead of the aircraft’). The fact that you are outside the visual flight rules
criteria may be a clue that you are losing or have lost situational awareness.
Pilots often choose to take off and assess the weather as they go. If you are confident
that you can depart in visual conditions and return safely should conditions deteriorate
ahead, then departing is a safe option. In the event that you are inadvertently caught
out by the weather, remember that the regulations regarding minimum heights to fly do
not apply if ‘through stress of weather or any unavoidable cause it is essential that a
lower height be maintained’.
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Spatial disorientation
In order to correctly sense the orientation of the body relative to its
environment, a pilot relies on a number of sensory systems in order to establish
the visual system
the vestibular system, which obtains its information from the balance
organs in the inner ear
the somatic sensory system which uses the nerves in the skin and
proprioceptive senses in our muscles and joints to sense gravity and other
pressures on the body.
The visual system is by far the most important of the three systems, providing
normal orientation information is missing. Humans are then forced to rely on
and the somatic system. Both of these senses are prone to powerful illusions
become overpowering.
Pilots can rapidly become spatially disoriented when they cannot see the
sensory systems, resulting in a state of confusion that can rapidly lead to
incorrect control inputs and resultant loss of aircraft control. Simulator
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Engulfed by cloud
helicopter landing and take-off point at around the time of the accident was

visual references outside the cockpit and became spatially disoriented, rapidly
leading to incorrect control inputs, loss of control and impact with the ground.
The passenger was fatally injured and the pilot was seriously injured.

better look at the weather and establish an appropriate departure direction. He
said that the weather looked better in the low hover than it did on the ground,
so he elected to climb to about 100 ft into a high hover.
The pilot reported that he looked inside the cockpit to survey his instruments
for a couple of seconds and, when he looked outside again, all visual reference
was lost. He recalled that cloud had blown in under the helicopter and that he
could not see anything outside the helicopter.

Lessons learnt
Relying on the option to immediately land a helicopter in open ground if visual reference
is lost is a strategy that does not take into account the in-general dynamic instability
of a hovering helicopter. Even momentary loss of outside visual reference can result in
spatial disorientation, incorrect control inputs, and loss of control.
Whenever the natural horizon is not clear enough to control the aircraft by visual
reference, such as often occurs in marginal VMC, all pilots, no matter what their flight
experience level, are potential victims of spatial disorientation. If in doubt, don’t fly.
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Into the void
tracking along the coast at low level. The forecast weather included isolated
showers or thunderstorms over the sea and coast, and low cloud over the sea/

of Venus Bay heard and then suddenly saw the aircraft emerge from fog at
seconds it turned right at a steep angle of bank while maintaining height and
headed out to sea before disappearing from sight into the fog. The witnesses
reported no apparent problem with the engines and the aircraft appeared to be
under control. About 2 seconds after the aircraft disappeared from view, they
heard a ‘bang’ and then silence.
Two days later, wreckage of the aircraft and three of the deceased occupants
were found washed up on the beach. The pilot was not found.
The investigation concluded that while manoeuvring over water at low
level in conditions of reduced visibility, the pilot probably became spatially
disorientated and inadvertently descended into the water.
By turning away from the land in the foggy conditions, the pilot would have
encountered a featureless, grey environment with no visible horizon, making it

Lessons learnt
It should be accepted that flying under the VFR will not always enable you to reach your
planned destination. Weather often does not act as the forecast predicts. You must
have alternatives available and you must be prepared to use them — even if it means
returning to your departure point.
In forecast marginal weather, careful pre-flight planning is essential and must include
a thorough analysis of the latest weather forecasts and consideration of your available
options. Those options should be evaluated while en route to ensure you have an
alternative course of action available which provides for a safe landing.
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Personal limitations

be. That minimum altitude may well be much more conservative than the legal
A ‘personal minimums’ checklist, included in the CASA publication ‘Flight
Planning - always thinking ahead’, will help you control and manage risk by
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Hostile enviroment

problems. However, the pilot indicated his intent to visit friends in Scone.
The aircraft landed at Scone Airport and was met by the friends of the pilot,
as ‘poor weather’. The aircraft was reported missing when it did not arrive at
its planned destination and the following day the wreckage of the aircraft was
east of Scone Airport. The pilot and his two passengers were fatally injured and
the aircraft was destroyed.

It was determined that both the forecast and actual weather conditions were
and high winds. The pilot most probably did not check the forecast weather
in the prevailing weather conditions.

Lessons learnt
Although the pilot would have been generally aware of the weather situation from
observations during the flight from Bankstown, and at Scone itself, without knowledge of
the forecast weather on the route selected it is unlikely that adequate consideration was
given to the risks inherent in continuing the flight.
Attempting continued VFR flight when the weather clearly does not support it
compromises the safety of yourself and your passengers. Running out of altitude and/or
visibility leaves you without alternatives.
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Calming influence
were the pilot and 10 passengers.
pilot elected to return to Broome. During the return, the aircraft entered an area
while manoeuvring the aircraft to regain VMC, the pilot became disoriented.
received by the crew of another aircraft who initially advised the pilot of the
Caravan to concentrate on maintaining the aircraft’s orientation using its
aircraft’s attitude with reference to its instruments, the assisting pilot advised
vertical speed indicator.
radio contact, ‘the pilot of the aircraft sounded less stressed and advised us
rated pilot to descend through cloud before becoming visual and landing.

Lessons learnt
The potentially severe consequences of this occurrence were probably avoided by the
pilot’s decision to seek assistance and the ability of the flight crew of the other aircraft
to provide appropriate input and guidance. If you find yourself in marginal weather and
becoming disoriented or lost, seek whatever help is available. Air Traffic Services may be
able to provide assistance, especially if you are in radar coverage.
When caught in deteriorating weather, many pilots will descend to remain in VMC. Apart
from the terrain hazards, descending may eliminate radar and communication contact.
In order to get the aircraft safely on the ground it is up to the pilot to keep the aircraft
under control. Being able to make a 180° turn, and if necessary climb to a safe altitude,
requires proficiency at basic flying manoeuvres on instruments. Those skills, learned
while training for the Private Pilot Licence, disappear if not regularly practised.
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Conclusion
It should be noted that pilot decision making, particularly weather-related decision
occurrences. However, there are a number of measures which can be used to
The ATSB Report Improving the odds: Trends in fatal and non-fatal accidents in
, found that problems with pilots’ assessing and planning
were contributing factors in about half of all fatal accidents in private operations.
The report encourages all pilots to consider the following strategies to ‘improve

evaluate the effectiveness of their plans
set personal minimums

planning.
Also, becoming familiar with the aircraft’s systems, controls and limitations may

regulations only removes these ‘safety buffers’.
The Civil Aviation Safety Authority has produced media discs to address weatherrelated decision making. Weatherwise is an interactive presentation to enhance
the ability of pilots to identify hazardous weather conditions. The Weather to Fly

obtain all the available weather information and update it regularly
make decisions early - when in doubt, turn about

above all, do not close the back or side door (i.e. always leave an ‘out’)

13

slow the aircraft down in precautionary mode to give more time and reduce
the radius of turn

learn from mistakes (our own and other’s).

Further reading and resources
The Civil Aviation Safety Authority (CASA) produces a wide range of safety

cloud, and how to avoid VFR into IMC.

minimums’ checklist.
Additionally, CASA has an ongoing Safety Seminar Program targeting pilots in
regional Australia and run in partnership with local aero clubs. VFR operations
into IMC, situational awareness and decision making are just some of the
safety issues covered.
Information on the Safety Seminar Program and for obtaining safety materials is
available on the CASA website www.casa.gov.au
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