
VFR INTO IMC

Why is it that VFR pilots – including 
experienced ones – continue to enter 

instrument meteorological conditions? 

Part Two
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No worries, mate – done it before
Human factors research indicates that if a VFR pilot has 
had a previous brush with IMC and lived to tell the tale, 
they’re more likely to feel confident about it happening 
again1 – perhaps even deliberately risking it to save time, 
finish the journey or meet clients’ expectations.

The pilots in two recent VFR into IMC accidents in 
New Zealand had both had an encounter with IMC 
not long before their fatal flights.

And, according to the magazine Vanity Fair2, the pilot 
who died with the American basketball star, Kobe Bryant, 
had earlier claimed to a fellow pilot that he sometimes 
deliberately climbed through overcast to get into clear 
air above. 

So what should have been a ‘last card’ emergency 
procedure had seemingly, for him, become a more 
regular manoeuvre. 

It’s spatial disorientation that kills
Since he kept doing it, it’s clear that on those 
occasions, the pilot, Ara Zobayan, didn’t suffer spatial 
disorientation. Perhaps he was only on the fringes of 
IMC and maintained a reference point.

“One of the key elements contributing to VFR pilots not 
appreciating the risk associated with inadvertent IMC,” 
says Massey Lynch – who trains VFR pilots to avoid 
IIMC – “is that they’re not aware of how significant the 
likelihood is of this form of incapacitation following the 
complete loss of visual reference.”

It’s spatial disorientation that kills. With a last reference 
point disappearing in the swirling white outside the 
aircraft, the lack of visual information can lead to 
powerful and disorienting sensory illusions, leading to a 
loss of control. One of the more common is a sense  
of ascending, when in fact, the aircraft is descending. 

This is what the American National Transportation 
Safety Board (NTSB) found had happened in Zobayan’s 
last flight3.

The investigators found that the pilot, climbing through 
cloud to get to clear air above, had almost made it when 
spatial disorientation is believed to have hit, convincing 
him he was continuing to ascend when in fact he’d begun 

1 Mark W. Wiggins, David R. Hunter, David O’Hare, Monica Martinussen. (2012). 
Characteristics of pilots who report deliberate versus inadvertent visual flight 
into Instrument Meteorological Conditions. Safety Science 50(1), 472–477.

2 “Kobe Bryant’s tragic flight” Vanity Fair, 25 January 2021.
3 NTSB Report AAR2101.

to descend. The white surrounding his Sikorsky S-76B 
would have been so thick he’d have lost all cues as to how 
close to terrain he was, or even which way was ‘up’.

Massey, who’s the operations manager for the  
Hamilton-based Westpac Air Ambulance, says it’s  
likely that the two New Zealand VFR pilots who died  
in IMC conditions, but who’d had a previous brush with 
them, are also likely not to have experienced full spatial 
disorientation in their earlier encounter. 

“A review of NTSB accident reports indicates there  
are varying degrees of spatial disorientation,” he says,  
“and VFR pilots who’ve never experienced it, or 
experienced its full effects, do not appreciate how 
severely incapacitating it can be.

“They likely don’t understand the physiological factors 
in loss of reference – the effects on the body and mind, 
and how quickly this can lead to a loss of control. 

“With this understanding, pilots are better able to 
assess the risk IIMC represents and put more effective 
mitigation and avoidance measures in place. 

“If possible, instrument training for VFR pilots should 
include exposure to spatial disorientation in a controlled 
situation. This will allow pilots to recognise it, and 
learn to manage the conflicting vestibular sensations, 
while maintaining a safe flight path by reference to 
instruments.” 

A lack of planning
CAA safety investigation reports indicate that one of the 
surest ways of a VFR pilot dying in an IIMC encounter is 
a lack of robust planning.

Time and again, the reports find the pilot concerned 
didn’t check the weather, gave it only a cursory check,  
or did check the weather and flew anyway.

One recent tragedy in New Zealand illustrates how 
casually even an experienced pilot can treat this 
essential part of flight planning.

A CAA safety investigation found the 2300-hour pilot 
couldn’t get into their destination aerodrome because 
of fog, couldn’t get into a nearby aerodrome for the 
same reason, so turned for home. Having turned on 
the GPS and autopilot, the aircraft flew into terrain 
after entering cloud only a few minutes from the pilot’s 
home aerodrome.

There was no evidence of the pilot checking predicted 
weather, nor undertaking a threat and error management 
process. 
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“Good weather conditions at his destination (home 
aerodrome), and familiarity with the route being flown, 
may have encouraged the pilot to continue his flight with 
a reliance on the aircraft’s sophisticated technology,” 
the report concludes.

“[But] this accident also serves as a timely reminder of 
the risks associated with reliance on technology for flight 
into deteriorating weather conditions.”

Weather ‘cues’
Getting MET information is only part of weather planning, 
according to the online aviation library, SKYbrary.

It urges pilots to consider alternative courses of action 
should the weather deteriorate, and to decide when those 
courses of action should be taken4.

“For example, what would be the minimum visibility or 
cloud base needed to continue on track? 

“Once airborne, these decisions are likely to be made under 
stress, so pilots must also be aware of their own abilities 
and limitations, which may well be more limiting than the 
local regulations may require or the law demand.” 

Massey Lynch says this ‘cue-based’ decision-making is 
key to pilots choosing life-saving options on days where 
the weather is marginal.

“They should be undertaking a formal threat and error 
management process vis-a-vis the conditions on the day. 

“For instance, is IIMC or loss of visual reference, a 
possibility in today’s conditions? If the answer is yes,  
then what mitigations are appropriate to put in place? 

4 SKYbrary – Inadvertent VFR Flight Into IMC.

‘What is my ‘area safe altitude’?, Is the freezing level  
a factor? Where is there better weather to divert to,  
to complete an instrument let-down to regain VMC?’ 

“Considering these options achieves two things. First, 
the pilot has a basic plan that can be executed in the 
unlikely event visual reference is lost, and hopefully they 
will commit to flight by reference to instruments before 
disorientation or an unusual attitude occurs.

“And second, having considered this option, and the 
associated risks, the pilot takes a more conservative 
decision-making approach, identifying alternative options 
to ensure loss of visual reference is avoided.”

SKYbrary says the first cue to deteriorating weather can 
often be “the need to gradually reduce cruising level to 
maintain VMC. This provides the first ‘cue’ alerting the 
pilot that a diversion is needed”.

But aviation accident investigations indicate that pilots 
frequently receive cues of deteriorating or hazardous 
weather conditions during the flight, yet continue. 

“This may be due to the fact that weather conditions 
generally deteriorate gradually from minimum VFR 
conditions to IMC,” says Alaska White, CAA Chief 
Advisor, Human Factors. “This makes it difficult for 
pilots to accurately discriminate when conditions become 
unsafe, and a decision to discontinue is needed.” 

That’s why CAA Aviation Safety Advisor – and former 
agricultural pilot – Mark Houston says the best time to 
make a decision to avoid IMC is on the ground, well before 
take-off – not as the weather deteriorates once in the air.

“Avoiding IMC,” says Mark, who’s had his own encounter 
with IIMC, “should be the start and finish of any decision 
about whether to fly.” 

 Cap Cloud, Christchurch, May 2021.
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But if you do get ensnared in IMC
For CAA Flight Examiner (helicopter) Andy McKay, the 
IIMC occurrence described at the beginning of “VFR 
into IMC – Part One”, (Vector Winter 2022) is a classic 
illustration of much pilot behaviour, and results from a lack 
of currency and a lack of threat and error management. 

“Training in handling startle and emergency situations 
is key,” he says.

“Pilots need to practise their response to any possible 
emergency situation, to the point where it’s ingrained 
in their brain. Then when they’re startled by suddenly 
finding themselves in IMC, they’ll immediately go to the 
procedure they recall so well – maybe only three or four 
steps – that they know will offer the best odds of getting 
them out of difficulty.

“If they get overwhelmed by the magnitude of the 
situation they’re suddenly in, pilots can do irrational 
things. But if they’ve practised what to do, so that it’s 
automatic, they have a fighting chance of getting out 
alive – unlike the pilot unskilled in handling startle, 
who’s going to make it up as they go along.”

Massey Lynch agrees with Andy that VFR pilots need to 
anticipate the possibility of loss of visual reference and 
create a plan of action should it happen.

“IIMC has also been fatal for a number of IFR-trained 
pilots. The common factor seems to be an event with 
a significant startle factor combined with the lack of 
any planning. This results in an attempt to transition 
to instruments too late, and after spatial disorientation 
starts to take effect.” 

Comments or queries? Email education@caa.govt.nz

MORE INFORMATION
PreFlight is a new way to get your weather and 
aeronautical information in one place.

Register at gopreflight.co.nz or go to  
about.metservice.com/preflight to learn more.

For your free updated New Zealand cloud types 
poster, go to aviation.govt.nz/education >  
order publications.

NEW ZEALAND CLOUD TYPES Situations

Cb Cumulonimbus

Ac Floccus
Altocumulus Floccus Northwest Arch

Ac Altocumulus

Ac Lenticularis 
Altocumulus Lenticularis

St Stratus Sc Stratocumulus

TCu Towering  
Cumulus

 

Middle-level wave cloud
This cloud forms most often when a layer of air is lifted over 
hills or mountains in stable conditions. Ac lentic can occur 
as separate lens-shaped clouds, or ‘stacked’, as in this photo 
taken at 25,000 ft looking south over Lake Wairarapa. Within 
the cloud, flying conditions are usually smooth; however, 
moderate or even severe turbulence can be encountered 
below the cloud. Moderate or severe icing may occur 
depending on the thickness and height of the cloud.

Weather fronts
  

Billowy middle-level cloud with tufts
This cloud looks like cotton wool in the sky. It is not a common 
cloud type.

Orographic middle and high cloud 
This cloud often forms east of New Zealand’s main mountain 
ranges as a result of an increasing northwest flow ahead of a 
frontal system. At first, single Ac lentics form, but as the front 
approaches, upper level moisture increases and an ‘arch cloud’ 
develops. This arch cloud usually displays a very sharp western 
edge. Flying conditions within the arch are usually smooth; 
however, conditions will be very turbulent below the cloud 
at low levels. Moderate or severe icing may be encountered 
within the arch depending on its thickness. When the 
atmosphere is most turbulent, the base of the middle cloud 
develops swirls resembling the cloud type ‘asperitas’.

Billowy middle-level cloud
A grey or whitish middle-level cloud which generally has some shading and 
texture. Turbulence in Ac is usually light, and icing is not normally a problem. 
Ac may signal the approach of a front.

Low-level layer cloud
Fairly uniform-looking grey low-level layer cloud. It forms 
when warm moist air moves over a cool surface or when rain 
from nimbostratus saturates the air below the main cloud 
base. Before fog dissipates completely, it often lifts to stratus. 
Common when fronts are passing by, and in coastal areas 
under the influence of ‘old’ anticyclones.

Rainy heaped cloud
Tall convective cloud, usually with an anvil-shaped 
top. In the New Zealand area, Cb tops reach to 
between about 20,000 ft and 35,000 ft. Cbs can 
occur individually, in organised groups or lines, or 
embedded in frontal layer cloud. Within Cbs, strong 
vertical motions, severe turbulence, severe icing, 
thunderstorms and hail are common.
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Flattened and heaped cloud
Grey or whitish layer cloud, often with a lumpy-looking base. 
Sc can be formed by low-level turbulence and also by cumulus 
spreading out when reaching a stable layer. Sc layers are usually 
only 1000 ft to 2000 ft thick. Light to moderate turbulence may 
be experienced below and in the cloud and, if the freezing level 
is low enough, occasional rime ice formation is possible. Sc is 
common in anticyclonic conditions, particularly over the sea.

Towering heaped cloud
This convective cloud usually has a sharp horizontal 
base and a cauliflower-shaped top. Within TCu, 
relatively strong vertical motions, light or moderate 
turbulence and moderate or severe icing are common. 
TCu indicates the presence of ‘thermals’, and may grow 
into Cb if conditions are right.
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International  
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Atmosphere

Vertical cross-section through idealised cold and warm fronts. 
Precipitation is shown by dashed lines. Actual fronts may vary 
considerably from these idealised views.

There are many different weather situations 
that can affect aviation safety. Sometimes the 
clouds themselves are the danger (for example, 
cumulonimbus). At other times the clouds 
simply indicate that a danger is present (for 
example, rotor clouds). When assessing the 
threat – or absence of threat – to aviation  
safety, each weather situation must be taken  
on its merits.

The weather situations below are three 
examples of the many in which there may  
be threats to aviation safety.

Strong northwest flow across most of New Zealand.
Lenticular clouds, northwest arch and rotors may be encountered  
in many areas east of the main mountain ranges.

Cold front to the east of New Zealand with a secondary trough 
across the North Island. 
Southerly flow over central parts of the country. TCu and Cb often 
occur in the cold air behind a significant cold front.

A low over the northeast Tasman Sea with an associated frontal 
system over northern New Zealand. 
This type of situation may bring Ns to areas near the front, lifting to 
As at some distance ahead of the front and to Cs even further away. 
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Go to gopreflight.co.nz to check all aeronautical and meteorological  
information before you fly.

aviation.govt.nz

Cc Cirrocumulus

Billowy hair-like high cloud
Whitish high cloud composed of small billow-like cloud 
elements. Some turbulence may be experienced when 
flying through Cc. This cloud type is not often observed.
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Rotor Cloud

Rotor cloud
A ragged-looking and very turbulent low-level cloud. In a 
sufficiently strong and stable air flow across a range of mountains 
or hills, a large eddy may form underneath the lee waves 
generated on the downstream side. Then, if enough moisture 
is present, a ‘rotor cloud’ may develop in the upper part of the 
eddy. Rotor clouds often occur in lines parallel to the mountain 
range. The lee waves above may be visible as lenticular cloud or a 
northwest arch.
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Ns Nimbostratus

Rainy layer cloud
Grey dark middle-level layer cloud usually associated with a frontal system. 
The cloud base can be hard to see because of continuously-falling rain or snow 
beneath it. The base may lower to near ground level as precipitation increases 
the low-level moisture. Turbulence within Ns is not usually a problem; however, 
moderate icing is always a possibility.
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Cs Cirrostratus

Veil-like high layer cloud
Whitish veil-like high cloud made of ice crystals. It is usually translucent and has a 
smooth appearance. The sun, when viewed through Cs, is often seen to be surrounded 
by a rainbow-like ring called a ‘solar halo’. This cloud often invades the sky well ahead 
of a frontal system and may ‘thicken’ to Altostratus as the front approaches.
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Ci Cirrus

Hair-like high cloud
White, fibrous-looking cloud made of ice crystals. This cloud 
is often the first sign of a front approaching. Cirrus streaks are 
sometimes known as ‘mares’ tails’.
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As Altostratus

Middle-level layer cloud
A greyish or blueish middle-level cloud sheet. It usually develops 
from gradually thickening cirrostratus, and it may lower and 
thicken into nimbostratus. Unlike cirrostratus, ‘solar halos’ are not 
observed with this cloud. Turbulence is usually negligible in thin 
As but may be moderate to severe when thick As is associated with 
fronts. Light or moderate icing commonly occurs in As; the chance 
of severe icing increases near active fronts. (The low cloud in this 
photo is Sc). 
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Abbreviations

Ci Cirrus
Cc Cirrocumulus
Cs Cirrostratus

Ac Altocumulus
As Altostratus
Ns Nimbostratus

Sc Stratocumulus
St Stratus
Cu Cumulus
TCu Towering Cumulus
Cb Cumulonimbus

LOW CLOUDS
Base usually below 6500 ft over New Zealand.

MIDDLE CLOUDS
Base usually between 6500 ft and 20,000 ft over New Zealand, although Ns may 
lower to near the Earth’s surface.

HIGH CLOUDS
Base usually above 20,000 ft over New Zealand.

May 2022

Northwest arch Rotor cloud Lenticularis

Cumulonimbus Towering cumulus Nimbostratus Altostratus Cirrostratus

Cu Humilis
Cumulus Humilis

Low heaped cloud
A convective cloud which is also called ‘fair weather 
cumulus’. It has little vertical development and each cell 
of Cu is usually short lived. Light or moderate turbulence 
may be experienced when flying through Cu humilis.
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    Watch the CASA video “178 seconds to live” 
on YouTube. 

The ‘golden hour’ is real. It may not be strictly an hour 
– it might be two hours or just 30 minutes – but it refers 
to the critical and limited time after an accident when 
treatment from paramedics and hospital clinicians has  
the greatest chance of saving your life.

So, if outdated contact details attached to your emergency 
locator transmitter delay help getting to you, you reduce 
your chances of survival.

UPDATE THOSE ELT DETAILS
A full half of ELT activations with the Rescue Coordination 
Centre are for aircraft with out-of-date contact details.

The RCCNZ says that when the ELT is unregistered, 
or registered to a previous owner, there can be a 
“considerable delay” in sending help.

So do yourself a possibly life-saving favour and  
update your details at beacons.org.nz. 
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