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An old dog can learn new tricks—leveraging a growth
mindset in aviation
by David Donaldson, Great Lakes Gliding Club
Back in 2016 I had the great pleasure of interviewing Chris Hadfield for a two-part article in Free Flight
(2016/2 & 2016/3). Among the lessons that came out of that experience, for me, was the need to revisit and
relearn my lessons. Oddly enough, an important function of our brains is to forget. You may often find that
when you debrief a student after a flight or read an accident report, there are irrelevant details that cloud the
issue, preventing the relevant data from coming forward. Forgetting allows us to let go of information that is
irrelevant, wrong, or no longer useful, making way for corrections and the very important relevant information.
This very important function does have a down side, when we forget those important and relevant details. So
how does our brain choose which items to keep and which to discard? There are two main criteria: relevance
and frequency. Let’s take a look at them separately.
Relevance. Picture yourself taking a formal training course to learn some new software. The instructor is
passionate about the software and obviously knows their stuff; however, they like to show you all manner of
neat features that you will not use. One’s natural reaction is to disengage from the training, and, in effect,
forget the non-relevant items.
A training program that I deliver is a five-day intensive preparation for a technical exam and the material is a
cure for insomnia. My secret weapon to retain engagement in the class, and enable learning, is a simple phrase:
“for the exam”. As learners we continuously and unconsciously ask ourselves, “Is this relevant to me?” If I, as
an instructor, want any chance for my lessons to be accepted and digested, I need to ensure that those lessons
are relevant to the student, not the instructor.
In the scenario of an intro/guest flight we want to show students all the details, all the instruments, how the
controls work, and how to execute a coordinated turn. These are all important and relevant details to the pilot,
but not to the Sunday afternoon bucket-list passenger who wants to see the fall colours from 2 000 feet (ft) and
take pictures. A simple question before you start, “What do you want?” will quickly let you know the type and
extent of the briefing required.
Frequency. The concept of recency is now being applied in the world of aviation safety. In the glider world, we
have, for many years, advocated spring checks. The benefits are to bring those lessons of how to fly back onto
the top of one’s mind. Over the winter break, as we do not practise those skills, our brain naturally culls: “Not
using those skills? I will allow them to drop to a lower level or even forget them.” One of the bear traps of
spring checks is that it is our cognitive function that degrades, not our physical skills. Basically, we hop back
into the cockpit after our long winter’s nap, operate the controls, execute smooth, coordinated turns, and land
safely. We are good to go.
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Meanwhile, it is the cognitive skills, perception, and decision making that are the skills that truly degrade. An
effective spring refresher should include not only the physical (“Can you operate the controls?”) but the mental
as well (“How are you going to deal with this situation?”). A study in 2010, titled Enhancing Aeronautical
Decision Making through Case-Based Reflection, illustrated how we can better teach decision making by
reflecting on case studies.
In effect, this is what we are doing when we share our stories over a drink after a good day of flying. Who
knew hangar flying served such a great benefit? In the context of spring checks, a discussion of various
scenarios prior to getting into the cockpit will do a world of good to help you safely transition back into the air.
Many clubs have instituted a mandatory spring safety briefing—not a flight check, an on-the-ground
discussion. At Great Lakes Gliding, we host ours in late March, before the flying season starts, to help folks
get their heads back in the game, and yes, it is mandatory.
While that is well and good for the student, after all, as the saying goes, you cannot teach an old dog new
tricks. Recent advances in the study of neuroscience are changing our understanding of brain plasticity. We
used to think that as adults, our brains were fixed and could not change or grow new pathways, and in effect,
could not learn. We now know this is not the case.
Carol Dweck, in her seminal book, Mindset, describes two basic mindsets: fixed and growth. A fixed mindset
is one that relies on talent and opportunity. In simple terms, a fixed mindset says, “I cannot play basketball.” A
growth mindset says, “I cannot play basketball, yet.” A growth mindset is one that is open to, well, growth—
one that accepts that it does not have all the answers and that there is always lots to learn.
The good news is that mindset is a choice. The fixed mindset can be used as an excuse (“Oh, I can’t do that, I
don’t have the talent.”) whereas a growth mindset recognizes that talent makes a particular task or activity
easier for some, but pretty much anyone can get there with enough training and practice. This concept was
popularized in Malcolm Gladwell’s book Outliers, in which he proposes that there is a formula to success. The
outliers, the Michael Jordans, the Bill Gates’, the Yo-Yo Mas are not a result of talent, but a combination of
passion, opportunity, and practice. Yes, practice. In Gladwell’s assessment he puts out the number of 10 000
hours (hr) of practice (a depressing thought for a sub-1 000-hr pilot), but there is lots of practice we do outside
of actual flight time, thankfully.
At a Transport Canada safety seminar the crowd was asked to raise a hand if they were a student pilot. Dean
raised his hand. How many hours? 4 000 was the answer. Dean, a commercial pilot and Level 1 glider
instructor, identified himself as a lifelong student—a perfect example of the growth mindset. While he did
acknowledge that he knew a lot and has great skills, he sought continued learning. That continued learning
does not have to be in the form of the next rating. Flying and soaring, to a greater extent, is a continuous
journey of learning and discovery. We need to look at this world through a lens of humility and wonder:
humility to accept that new data and wonder to spark our curiosity to seek it.
So what about the classic 200-hr pilot? In the world of power flying, this is a statistical danger zone. The pilot
has earned their licence, has some experience, and starts to think they know it all. This is called the DunningKruger effect, a cognitive bias where people overestimate their own abilities based on a limited understanding.
In a study of drivers, 88% of U.S. drivers and 77% of Swedish drivers rated themselves as safer than the
average driver. Hmm...
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I think it is safe to say we have all fallen victim to this bias; I remember a young Air Cadet who received his
licence on his 17th birthday. I realize just how little I knew all those years ago. This is where humility comes in.
In my Interview with Jan Juurlink (Free Flight 2016/1), a retired military fighter pilot and Canadian National
Soaring Record holder, he rated each one of his landings. “I never gave myself a 10. Lots of 9s, some 5s.” All I
ever saw was 10s, and now I realize that it was Jan’s humility to accept that he was not perfect that was key.
I saw a high-time, experienced pilot take off in an SZD-55 one day. The wing dropped, and he put in full
aileron to pick it up. After he had landed I asked him about this. He swore up and down that he had used
rudder and not aileron and lamented that this was just a reality of this airplane. It took a little convincing, but
he reluctantly accepted my observation. I watched his next takeoff, and this time, when the wing dropped, he
kicked rudder and levelled the wings much faster. He had forgotten the lesson; our conversation brought it
back to the surface, but it was not until he had had the humility to accept his error that he was able to correct
his actions.
We all make mistakes. Having the humility to accept that, to recognize that we can and should still learn and
grow, is something I aspire to and, well, these are the pilots I enjoy flying with. Fly safe. 
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Ultralight flying safety begins with you
by Chris Horsten, Director, Canadian Light Sport Aircraft Association and member of the General Aviation
Safety Campaign (GASC) Ultralight Working Group
The GASC is a collaborative effort
between general aviation (GA)
associations, communities, and Transport
Canada with the goal of improving
safety in GA through promotion and
education. The Ultralight Working
Group, one of the campaign’s working
groups, made up of ultralight pilots, is
looking at ways to enhance and promote
a safety culture within the community.
This article is the first of a series that this
group will develop to encourage
and improve safety in ultralight aviation,
but it can also be useful to the whole GA
community.—Ed.
It’s been an unfortunate year for GA
safety in Canada. This year, search and
rescue performed more major GA
SkyReach BushCat
searches than in previous years, and there
were numerous incidents and accidents within the ultralight community involving injury, fatalities, and
damaged aircraft. From an ultralight perspective, it’s hard to point the finger at any one cause because we just
don’t have enough data to corroborate
any single issue. But what I think we
can all agree on is that there is room for
improvement.
There are two categories of ultralight in
Canada. The first is called a basic
ultralight aircraft (BULA) defined as an
aircraft weighing up to 1 200 pounds
(lbs), with a stall speed of 45 miles per
hour (mph) or less. It can have one or
two seats, though it has no passenger
carrying privileges. The second seat is
meant for training or for sharing with
another pilot who understands the risks
of ultralight flying. Basic ultralight
Aerolite 103
aircraft designs are not regulated and
have no requirement to maintain any standard of airworthiness. The Aerolite 103 photo is an example of what
many people associate with a BULA, although many conventional-looking planes can also fit into this class.
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The second category is called an advanced
ultralight aircraft (AULA) (see SkyReach
BushCat photo). A typical 2-seat AULA
has a maximum gross weight of 1 232 lbs
(560 kg) (770 lbs or 350 kg for a single
seat), a maximum stalling speed of 45
mph in the landing configuration, and a
minimum useful load calculated as ½ the
horsepower plus 350 lbs (or 175 lbs for
single seat). An AULA does have
passenger carrying privileges provided the
pilot is adequately trained and holds a
passenger carrying endorsement, or
possesses a Recreational Pilot Permit or
higher license. An AULA can be either
factory-built or owner-built. An AULA
requires a statement of conformity from
the manufacturer to attest that the design
conforms to the Canadian standard for
AULAs (TP 10141).

Aerolite 103 on floats

Advancements in designs, materials, and electronics have resulted in some extremely sophisticated aircraft in
both categories, but particularly on the AULA end of the spectrum. In many cases, these aircraft are rivaling
the capabilities and performance of many GA aircraft. Examples include carbon fibre structures, turbocharged
engines, sophisticated avionics and autopilots, and more. AULA owners are required to maintain their aircraft
according to the manufacturer’s specification. Those who don’t are required to revert to BULA rules (no
passenger carrying). No matter which type of ultralight you fly, these advancements mean that we have a great
responsibility in regard to training, maintenance, and currency.
What has not changed are the pilot training requirements and the regulations surrounding both categories. As
such, it is incumbent on the pilot to know his or her limits, and to seek out instruction on type before
attempting to fly either BULA or AULA. Most ultralight aircraft accidents are attributed to loss of control, but
we know that aircraft don’t suddenly become uncontrollable. The responsibility rests with the pilot to be
adequately trained and current and have the necessary resources to maintain his or her aircraft in a safe and
responsible manner. Even though a pilot who holds a Private Pilot Licence or higher is legally allowed to fly
an ultralight without any additional training, it does not mean that he or she has the necessary proficiency to
safely fly an ultralight. Transition training is highly encouraged and recommended and could save your life.
Aviation safety begins and ends with us, the flying community. Taking shortcuts, neglecting maintenance, and
not keeping up a level of personal competence will undoubtedly produce catastrophic results. Let’s all do our
part to practise good habits and help others do likewise.
There are many resources available:
Transport Canada
COPA (Canadian Owners and Pilots Association)
UPAC (Ultralight Aircraft Association of Canada) RAA (Recreational Aircraft Association of Canada)
CLSAA (Canadian Light Sport Aircraft Association)
EAA (Experimental Aircraft Association–Canadian Council) 
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The presence of satellites in general aviation
by Elena Psyllou, Ph. D, Imperial College London and Co-Lead, Single-Pilot Resource Management
and Emerging Technologies Working Group

What are these satellites?
Global Navigation Satellite System (GNSS) refers to a constellation of satellites providing signals from space
that transmit positioning and timing data to GNSS receivers. The receivers then use this data to determine
location. Examples of GNSSs include the USA’s NAVSTAR Global Positioning System (GPS), Europe’s
Galileo, and Russia’s GLONASS.
The performance of GNSS is assessed based on accuracy, integrity, continuity, and availability. This
performance can be improved by regional satellite-based augmentation systems1. The U.S. Federal Aviation
Administration (FAA) has developed the Wide Area Augmentation System (WAAS) to provide GPS
corrections and a certified level of integrity to the aviation industry. The corrections are also available free of
charge to civilian users in North America.

Figure 1. Signals from satellites
1 European Global Navigation Satellite Systems Agency, “What is SBAS?"
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The performance of GNSS is assessed based on accuracy, integrity,
continuity and availability.
A GNSS receiver calculates its distance from each satellite whose signal it receives (Figure 1), and from these
determines its own position in three dimensions, i.e. latitude, longitude, and altitude. Hence, reliable
measurements are attributed not only to the GNSS but to the receiver as well.

Technical incapacity
GNSSs have shown exceptional reliability; however, they are still susceptible to technical failure. A recent
example is Galileo’s week-long outage in July 2019 with users unable to rely on the system for positioning,
navigation, or timing during this period. Because a receiver can rely on more than one GNSS, users of Galileoenabled devices may not have noticed that anything was amiss. However, the location accuracy might have
been degraded and the receivers might have become more vulnerable to interference. Even though the receiver
produced measurements during the outage period, the measurements were not really error-free. Another
technical failure occurred in 20162 in which the GPS broadcast the wrong time for several hours after an old
satellite had been taken out of service, causing problems for cellular networks and digital broadcasters.
Briefly, the key concerns regarding the technical performance of the GNSSs are the following:

2



Availability of satellites: The receiver needs to be able to see several satellites to provide
a fix. The number of satellites depends on the accuracy and integrity required for the
operation. Typically, a minimum of four satellites need to be available.



Geometry: In addition to being visible, the angular separation of the satellite may be
small at certain times giving rise to poor accuracy.



Terrain shielding: Satellites might be invisible to the receiver at low level, in regions of
high ground, or obstacles resulting in the loss of signal or inaccuracies.



Multi-path reflections: The signal may bounce off hills or structures before arriving at the
receiver, producing errors in the aircraft position.



Interference and jamming: The signal received from the satellite is vulnerable to
interference coming from a variety of sources, including radio emissions in nearby bands,
intentional or unintentional jamming, and naturally occurring space weather, e.g. solar
storms.



External factors: The owner of the GNSS, e.g. the U.S. Department of Defense for the
GPS, might make changes in the system or even switch off the system, resulting in errors.
For example, satellites might be moved in order to improve the coverage over a certain
area, reducing availability over others.

Aircraft Owners and Pilots Association, “GPS, ADS-B may be out in Southeast during interference tests”
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Did you know that satellites can be invisible to the receiver,
causing errors?
How are satellites used in general aviation (GA)?
Identify the aircraft position
In GA, GNSS systems are primarily used to identify the aircraft position, i.e. the receiver’s position, for
navigation, but they can also be used to share the aircraft position with other users, including traffic and air
traffic services.
Under VFR, the pilot monitors the flight path by referring to the latitude, longitude, and altitude estimated by
the receiver. Examples of such technologies are (Figure 2):




Fit-in receivers, which can integrate both navigation and communication systems and present
the information on a screen (G1000, GTNTM 650)
External portable receivers that can either plug in (e.g. Bad Elf) or connect wirelessly to a
computer on-board
Built-in receiver of a tablet or mobile phone

Figure 2. Application of GNSS to a glass cockpit, tablet, or mobile phone and external portable receiver

The external portable receivers have the advantage of being mountable anywhere in the cockpit as long as the
receiver can see satellites, i.e. an unobstructed view of the antenna, and the pilot can read the receiver’s screen.
Taking as an example the Bad Elf Bluetooth GPS Receiver, the antenna is located underneath the logo and the
device achieves best reception when facing towards the sky with an unobstructed view. Hence, the receiver has
to be mounted on its back with its face skyward and perpendicular to the ground in order to better see satellites.
Nonetheless, it should be placed in such a location where its screen can still be read from the pilot’s seat.
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If the receiver needs to have a clear view of the satellites,
where should it be mounted?
Similarly, the tablet also has the flexibility of being mountable to the
preference of the pilot and might be put unconsciously on the lap similar
to the paper charts on the kneeboard (Figure 3). In this case, the
reliability of the tablet’s GNSS receiver can be reduced as the signal
travelling from the receiver to the satellites can be obstructed from the
aircraft skeleton. This limitation can be overcome by connecting the
tablet to an external receiver that is mounted in a place that improves its
performance.
Exchange position information
GA pilots can also share the aircraft position with other users, including
aircraft and air traffic services. Under IFR in controlled airspace, the
position measurements are shared with air traffic services. Automatic
dependent surveillance–broadcast (ADS-B) is also based on the traffictraffic and traffic-air traffic services exchange of information.
Figure 3. Tablet placed on lap
Traffic-detection technologies
Assuming a wide use of satellite-based navigation, technologies can
enable aircraft to both see and be seen using methods other than visual detection. ADS-B is an example of such
technologies. While based on a radar rather than satellites, the benefits of using a technology that detects traffic
are evident in gliding. FLARM3 is a traffic detection and collision avoidance system that is primarily used by
gliders. FLARM enables pilots to detect gliders in the area using the radar signals transmitted from their
aircraft. A metal or carbon fibre aircraft will shield the signal. A prerequisite is that the aircraft also carries this
system.

Human factors
As seen, the GNSS receivers estimate the position of the aircraft, and these measurements are not error-free. It
is up to the user, i.e. the GA pilot, to ensure that the receiver sees the minimum number of satellites
unobstructed and that no outage has been reported. In cases of reduced performance of the receiver, the GA
pilot still needs to find his/her way to the destination using other navigation means, e.g. visually identify
landmarks. Nevertheless, a GNSS only estimates the position that is either presented to the pilot in longitude,
latitude, or altitude, or input into another software that visually presents the aircraft position on a moving map,
e.g. ForeFlight. While all these technologies seem to do all the work for you, the GA pilot, there are six things
that they can’t help you with:
1.
2.
3.
4.
5.
6.

Selecting waypoints for you
Getting your gaze off its screen
Adjusting the aircraft heading for you
Telling you where the traffic is
Suggesting a route for the weather
Telling you when you are tired 

3 "What is FLARM?"
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IFR phraseology guide
by NAV CANADA
In collaboration with its aviation partners,
NAV CANADA has released three aviation phraseology
guides: the VFR Phraseology Guide in 2015, the
Ground Traffic Phraseology Guide in 2018, and the
IFR Phraseology Guide in 2019.
The VFR Phraseology Guide is a comprehensive and
easy-to-use reference guide offering examples of best
practices for pilot-controller communications and
recommended phraseology to enhance pilot safety.
The Ground Traffic Phraseology Guide targets airport
operators and maintenance engineers and provides
guidance primarily for vehicle traffic operating on
aerodromes.
The IFR Phraseology Guide concentrates on
communications involving IFR flight and is intended for
flight schools and airline operators to provide greater
insight and understanding of the communications
provided by air traffic control. It also provides best
practices and relevant examples.
The guides are available in both official languages on
the NAV CANADA website and can be accessed here.
The purpose of these documents is to provide a training tool to flight schools, airport operators, and aviation
stakeholders to enhance communications and improve aviation safety. They are the product of a collaborative
initiative between NAV CANADA and its aviation partners, including Transport Canada, airlines, flying clubs,
airport authorities, and other aviation-related organizations, and are the result of extensive input from
NAV CANADA Air Traffic Controllers and Flight Service Specialists.
Over the years, miscommunication has been recognized as a cause or contributing factor in operating
irregularities and continues to be a challenge. It is our goal to provide a robust communication environment for
everyone, and hopefully, these phraseology guides will assist in making aviation in Canada safer. 
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AIP Canada (ICAO) and TC AIM
by NAV CANADA
In Canada, pre-flight and in-flight information necessary
for the safe and efficient movement of aircraft in Canadian
airspace can be found in the AIP Canada (ICAO).
Conversely, educational reference material that may be
useful to pilots is normally published in the Transport
Canada Aeronautical Information Manual (TC AIM).
International Civil Aviation Organization (ICAO)
Annex 15 identifies that AIPs are intended primarily to
satisfy requirements for the exchange of aeronautical
information of a lasting character essential to air
navigation.
AIP Canada (ICAO) is published and disseminated by
NAV CANADA and constitutes the basic source for
Canadian aeronautical information. AIP Canada (ICAO)
consists of:







Part 1—General (GEN)
Part 2—Enroute (ENR)
Part 3—Aerodromes (AD)
Part 4—AIP Canada (ICAO)
Supplements
Part 5—Aeronautical Information Circulars (AIC)
NOTAM

Each of these parts of AIP Canada (ICAO) contains information relevant to aircraft operation in Canadian
airspace. For example, AICs offer the chance to learn about new or changing system elements ahead of time,
whereas AIP Supplements contain things like graphics that wouldn’t fit into a traditional NOTAM, or perhaps
details for long-term temporary items such as construction cranes.
Small countries that only have a few airports can publish all their necessary aeronautical information in an
integrated AIP. In Canada, an integrated AIP could be somewhat cumbersome to use airborne, so the
following extracts from AIP Canada (ICAO) are published separately:






Canada Flight Supplement (CFS)
Canada Water Aerodrome Supplement (CWAS)
Canada Air Pilot (CAP)
Enroute Low Altitude (LO) Charts
Enroute High Altitude (HI) Charts
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Terminal Area Charts (TAC)
VFR Navigation Charts (VNC)
VFR Terminal Area Charts (VTA)
ICAO Type A Aerodrome Obstacle Charts
Designated Airspace Handbook (DAH)

These documents and charts form an integral part of
AIP Canada (ICAO). As the use of electronic flight
bags/portable electronic devices increases in Canada, it is
expected that elements from these extracts will be able to
be combined into a more integrated AIP. In the meantime,
just because these documents are published, that doesn’t
mean the GEN, ENR, and AD sections of AIP Canada
(ICAO) (along with AIP supplements, AICs, and
NOTAMs) aren’t just as necessary. Pilots are reminded of
the importance of referring to all parts of AIP Canada
(ICAO) to obtain pre-flight and in-flight information
necessary for the safe and efficient movement of aircraft in
Canadian airspace.
AIPs are designed to be concise, so many countries publish
additional educational material containing details about the
air navigation system and Canada is no different. The
Transport Canada Aeronautical Information Manual (TC
AIM) provides educational reference material which may
be useful for aircraft operation in Canadian airspace. The
TC AIM complements the aeronautical information found
in AIP Canada (ICAO), offering expanded explanations of
how pilots may use particular elements of the Air
Navigation System. Pilots are reminded that the TC AIM is not an operational or a regulatory document. The
TC AIM only offers reference material, supplementing the rules of the air and procedures for aircraft
operation in Canadian airspace found in AIP Canada (ICAO) and the Canadian Aviation Regulations (CARs).
AIP Canada (ICAO) can be found on NAV CANADA’s website.
The TC AIM can be found on Transport Canada’s website. 
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Recently released TSB reports
The following summaries are extracted from final reports issued by the Transportation Safety Board
of Canada (TSB). They have been de-identified. Unless otherwise specified, all photos and illustrations were
provided by the TSB. For the benefit of our readers, all the occurrence titles are hyperlinked to the full report
on the TSB Web site. —Ed.

TSB Final Report A18P0090—Visual flight rules flight into deteriorating
weather and collision with terrain
History of the flight
At 08:49 on 28 June 2018, the privately registered Cessna 182P departed on a visual flight rules (VFR) flight
plan from Calgary/Springbank Airport (CYBW), Alta. with 1 pilot and 1 passenger on board for a flight to
Nanaimo Airport (CYCD), B.C.
When the aircraft was northeast of Kelowna Airport (CYLW), B.C., the pilot requested flight following from air
traffic control (ATC)1. Radar and flight following services were terminated once the aircraft was outside of
radar range, approximately 26 nautical miles (NM) northeast of Hope, B.C.
The aircraft flew southwest above British Columbia Highway 5 until it was 5 NM north of the Coquihalla
Summit Recreation Area. The aircraft reversed course for a short period of time before turning again to resume
the original direction of travel above the highway. The aircraft's altitude varied between 300 and 500 feet (ft)
above ground level (AGL) during this time, and its speed was below the normal cruising speed.
The last reliable global positioning system (GPS) position, at 11:33, placed the aircraft in a climb at 4 700 ft
above sea level (ASL) (740 ft AGL) on a heading of 285° true. The aircraft flew northwest, away from the
highway, and collided with a granite mountain slope (Figure 1).
The Joint Rescue Coordination Centre in Victoria, B.C. received an emergency locator transmitter signal from
the aircraft and initiated a search at approximately 11:45. The initial search area was approximately 55 NM;
however, low clouds and rain in the area hampered the search effort.
At approximately 13:30 on 29 June 2018, the crash site was found 19 NM northeast of Hope, near Zupjok Peak.
Both of the aircraft's occupants had been fatally injured. The aircraft had been destroyed by ground impact and
a subsequent fire.

“Traffic (or workload) permitting, ATC will provide IFR [instrument flight rules] and CVFR [controlled visual flight rules] flights with information on observed radar
targets whenever the traffic is likely to be of concern to the pilot, unless the pilot states that the information is not wanted.”
1
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Figure 1. Depiction of the aircraft's flight path, based on GPS data
(Source: Google Earth, with TSB annotations)

Meteorological information
The pilot obtained a weather briefing for the intended route via telephone from the Edmonton Flight
Information Centre (FIC) at 05:48 and again at 08:18 before filing the VFR flight plan. The briefing provided
the following information for the intended route:







local ceilings at 1 500 ft AGL
cloud bases at 8 000 ft with tops at 20 000 ft AGL (between Calgary and Hope)
isolated towering cumulus cloud
visibility: 6 statute miles (SM)
scattered showers
ceilings at 6 000 to 7 000 ft AGL, with increasing cloud west of Hope

While in flight, the pilot made radio contact twice with a commercially operated helicopter travelling a similar
route near Rogers Pass, B.C. Weather observations were exchanged between the pilots. The helicopter was
travelling a few minutes (min) ahead of the occurrence aircraft and at a lower altitude.
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Figure 2. Northeast view taken at CYHE on a clear day (Source: NAV CANADA)

NAV CANADA operates automated weather cameras and an Automated Weather Observing System (AWOS)
at Hope Airport (CYHE), B.C. Figure 2 and Figure 3 show views from the northeast taken by the NAV
CANADA cameras on a clear day and on the day of the occurrence.
The AWOS information from CYHE for 11:19, approximately 16 min before the occurrence, indicated the
following:
 temperature: 13 °C
 dew point: 11 °C
 scattered cloud at 1 700 ft, broken cloud at 4 500 ft, overcast at 5 000 ft AGL
 visibility: 9 SM in light rain
 wind: 7 knots (kt) variable from 210° to 330° true (T)
 barometric pressure: 30.04 inHg
Intermittent rain and low ceilings were reported in the Coquihalla Summit Recreation Area around the time of
the occurrence. More specifically, thick cloud had accumulated along the mountains and against the slopes,
obscuring the mountain tops.
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Figure 3. Northeast view taken at CYHE at 11:30 on the day of the occurrence (Source: NAV CANADA)

Aircraft
The occurrence aircraft was certified, equipped, and maintained in accordance with existing regulations and
approved procedures. It had no known deficiencies and was being operated within its weight and balance and
centre of gravity limits.

Pilot and passenger
Records indicate that the pilot was certified and qualified for the flight in accordance with existing regulations.

Impact and wreckage information
Examination of the wreckage did not reveal any pre-existing mechanical conditions that could have contributed
to the crash. All on-board flight instruments were destroyed. A portable GPS unit was found at the wreckage
site and sent to the TSB Engineering Laboratory in Ottawa, Ont. for data retrieval. The GPS provided a flight
track for the occurrence flight.
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The aircraft struck Zupjok Peak, which is approximately 6 000 ft ASL, on the northeast-facing slope at an
elevation of 5 800 ft. The aircraft then slid down the granite rock and came to rest at an elevation of 5 200 ft
(Figure 4), where it was consumed by fire.

Figure 4. Accident site

Visual flight rules flight over mountainous terrain in deteriorating weather conditions
The hazards associated with continuing VFR flight into instrument meteorological conditions are well
documented. According to data collected by the TSB between 2000 and 2014, accidents involving flights that
depart under visual meteorological conditions and continue to a point where pilots lose visual reference with the
ground have a high fatality rate. Over the 15-year period, these types of accidents resulted in 74 fatalities.
In addition, factors such as flight experience, instrument training, and aircraft equipment must be considered
during pre-flight planning to mitigate against in-flight hazards, such as encountering deteriorating weather
conditions, particularly in mountainous terrain. Furthermore, lapses in critical piloting skills, such as decision
making, maintaining situation awareness, and interpreting changing weather conditions, may exacerbate the
challenge of flying in such conditions, increasing the likelihood of controlled flight into terrain (CFIT).
The Flight Safety Foundation defines CFIT as “when an airworthy aircraft under the control of the flight crew is
flown unintentionally into terrain, obstacles, or water, usually with no prior awareness by the crew.”
This type of accident often occurs in low visibility, at night, or in poor weather. These conditions reduce the
pilot's awareness of the surrounding area and make it difficult to visually determine the aircraft's proximity to
terrain. The risk of accident is even greater for aircraft that fly in mountainous terrain.
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Safety message
Flying in deteriorating weather conditions is challenging; the associated risks need to be managed properly
before and during flight, especially when flying over mountainous terrain.

TSB final report A18O0150—Mid-air collision
History of the flight
At 09:44 on 04 November 2018, a Piper PA-42 Cheyenne III aircraft departed Ottawa/Carp Airport (CYRP),
Ont. with the pilot and 1 passenger on board. The purpose of the flight was to verify the aircraft pressurization
system. Because the aircraft would be flying at an altitude above 18 000 feet (ft) above sea level (ASL), an
instrument flight rules (IFR) flight plan was required and had been filed.
Once the pressurization verifications were complete, the pilot cancelled the IFR flight plan for the return flight
once below 18 000 feet ASL, flying instead under visual flight rules (VFR).

Figure 1. Flight paths of the Piper PA-42 and the Cessna C150G. The left-wing outboard
section of C150G was found 635 feet southwest of the main wreckage site.
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While the Piper was returning to the airport, a Cessna 150G aircraft was conducting circuits at CYRP under
VFR. Only the pilot was on board. At 10:10, the Piper was on approach to the airport from the north. It had
flown over Runway 10/28 at circuit altitude to join the circuit at the midpoint of the downwind leg for Runway
28, when the 2 aircraft collided at approximately 1 400 feet ASL, about 1.3 nautical miles (NM) south of the
airport (Figure 1). The pilot of the Piper did not see the Cessna while crossing over the airport.
A section of the Cessna's left wing was severed as a result of the impact, and the aircraft entered a steep dive
with no possibility of recovery. The aircraft was destroyed by impact forces and a post-impact fire. The pilot
received fatal injuries.
The Piper sustained substantial damage from the collision; however, control of the aircraft was maintained. The
pilot diverted to the Ottawa/Macdonald-Cartier International Airport (CYOW), Ont. and landed without
incident. Neither the pilot nor the passenger was injured.

Pilot information
Records indicate that the pilot of the Piper was certified and qualified for the flight in accordance with existing
regulations. He had both single- and multi-engine ratings, as well as a valid Group 1 instrument rating and a
Class 1 instructor rating.
Records indicate that the pilot of the Cessna was certified and qualified for the flight in accordance with
existing regulations. He held a single-engine–land rating as well as a night and VFR over-the-top rating.

Figure 2. The Cessna's in-flight damage
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Collision and wreckage information
A review of the radar data indicates that the collision occurred at approximately 1 400 ft ASL, as the Piper was
initiating a left turn to join the midpoint of the downwind leg of the circuit. Details of the Piper's flight path
were recorded by NAV CANADA's secondary surveillance radar (SSR) 1 system, but the data did not include
any information pertaining to the Cessna. However, there were poor 2 primary surveillance radar (PSR)3 returns
available that depicted an aircraft near the crosswind leg just prior to the collision. A comparison of the
aircraft's converging path and speed with the Piper's track confirmed that these were most likely the Cessna's
PSR returns; however, it was not possible to determine the Cessna's entire track.

Figure 3. Standard left-hand circuit pattern at an uncontrolled aerodrome Radio communications
1

“Secondary surveillance radar (SSR) determines aircraft range by measuring the interval between transmitting an interrogation to and receiving a reply from an
airborne transponder.”

2

“Poor PSR targets are reported by the radar with less than a threshold number of replies (low Track Quality).”

3

“Primary surveillance radar (PSR) computes target positions by determining the range and azimuth of transmitted and reflected radio frequency energy. It is a passive
surveillance system and therefore does not rely on information transmitted from the aircraft.”
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The investigation determined that, as the 2 aircraft collided, the Cessna's left wing struck the Piper's extended
right main-wheel assembly at a point 5.75 ft from the Cessna's outer left-wing rib. The impact damage to the
leading edge of the wing indicates that it struck the outboard face of the Piper's wheel assembly, nearly
perpendicular with the Piper's longitudinal axis.
The damage sustained by the wing structure caused the failure and subsequent separation of the outer section of
the wing and aileron (Figure 2). The aircraft became uncontrollable and rapidly entered a steep dive, striking the
ground in a near-vertical attitude. The aircraft was destroyed by the impact forces and post-impact fire. The
Piper sustained damage to the right main landing gear, right-side aft and lower fuselage, rudder, and left-side
flap. Although the damage was substantial, none of it critically affected the aircraft's primary flight controls.

Airport information
CYRP is an uncontrolled airport located 1.2 NM south of the village of Carp. CYRP has 1 paved runway
(Runway 10/28) and 1 gravel runway (Runway 04/22). At the time of the occurrence, Runway 28 was in use,
with a standard left-hand circuit pattern (Figure 3). The circuit altitude for Runway 28 is 1 400 ft ASL. The
airport lies within an aerodrome traffic frequency (ATF) area with a radius of 5 NM that is centred on the
airport and extends vertically up to and including 1 800 ft ASL

Radio communications
The Transport Canada Aeronautical Information Manual (TC AIM) provides the communication procedures for
VFR aircraft at uncontrolled aerodromes with an ATF or a mandatory frequency (MF) area. The TC AIM states,
in part, that VFR pilots should maintain a listening watch and be aware of local flying. They should also state
their intentions before entering the manoeuvring area, during departure or arrival, and while completing
continuous circuits. Although strongly encouraged by TC and considered good airmanship, communication on
an ATF is not mandatory by regulation while operating under VFR.
CYRP's ATF frequency is a privately operated UNICOM and is not recorded. In this occurrence, the pilot of the
Piper had broadcasted his intentions on the ATF frequency on at least 3 occasions: while entering the ATF area
(5 NM), while overflying the village of Carp, and before joining the midpoint of the downwind leg of the
Runway 28 circuit. During this sequence, no radio transmissions from the Cessna were heard by the pilot of the
Piper or other pilots in the area at the time.
The Cessna was equipped with a navigation/communication (NAV/COM) very high frequency (VHF)
transmitter/receiver, which was examined at the TSB Engineering Laboratory in Ottawa. The extent of heatrelated damage sustained by the unit prevented any conclusion to be made regarding its settings or serviceability.
There was no indication of any malfunction with the Piper's VHF transmitter/receiver.

The see-and-avoid principle
The see-and-avoid principle has been examined in a number of other TSB investigation reports. It is the basic
method of collision avoidance for VFR flights that is based on active scanning and the ability to detect
conflicting aircraft and take appropriate measures to avoid them. An advisory circular published by the U.S.
Federal Aviation Administration states, “Pilots should remain constantly alert to all traffic movement within
their field of vision, as well as periodically scanning the entire visual field outside of their aircraft to ensure
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detection of conflicting traffic.” The most effective method of identifying potential conflicting traffic is to
quickly scan small segments of the visual field (approximately 10° to 15° wide) to detect movement.
Obstructions such as door frames and window posts can obscure the pilot's view. This requires pilots to move
their head and look around the obstruction. The large engine nacelles of the twin-engine Piper PA-42 aircraft
cover a considerable area on both sides of the aircraft, and may create obstructions.
Wing configuration and the altitude of each aircraft in relation to the other may have created a challenge for the
pilots to detect potential threats. The Cessna is a high-wing aircraft and was at a slightly lower altitude than the
Piper, which is a low-wing aircraft. These wing configurations would have created an obstruction for both pilots
and made direct visual detection of the other aircraft difficult. The collision occurred in clear conditions and
good visibility. The weather at the time was not considered a factor in the accident.

Airborne collision avoidance systems
Many of the commonly available integrated avionics equipment (all-in-one global positioning system
[GPS]/NAV/COM) can be configured with traffic advisory system (TAS), traffic information system (TIS), or
traffic alert and collision avoidance system (TCAS) capability, which provide cues of nearby traffic and
collision alerts to pilots. However, several of these systems depend on receiving nearby transponder information
to detect the traffic; therefore, it is important for pilots to turn their transponder on when flying.
Furthermore, Mode C transponders provide air traffic controllers with aircraft position and altitude information.
Having this information available allows air traffic controllers to provide pilots who are leaving their airspace
and entering adjacent uncontrolled airspace with information about the traffic to be expected or the position of
an aircraft in the circuit. TC published a reminder for pilots to “turn it on for safety,” recommending that pilots
always use the transponder to enhance detectability. Altitude-reporting transponders are required in order to
activate the traffic alert and collision avoidance functions of a TCAS-equipped aircraft.
The Cessna was equipped with a Mode C transponder, but no SSR return was observed during the occurrence
flight. A review of the aircraft technical documents indicates that an encoding and altitude correlation check had
been completed successfully on the transponder approximately 1 month before the occurrence. The transponder
was examined at the TSB Engineering Laboratory in Ottawa but the extent of heat-related damage sustained
prevented any conclusion from being made regarding its settings or serviceability. The investigation could not
determine if the Cessna's lack of transponder signal was due to a malfunctioning unit or if it had not been turned
on for the occurrence flight.
The Piper avionics equipment was capable of displaying traffic advisory (TIS-A) information to the pilot. TISA data is provided by ground-based radars through the Mode S transponder data link; however, this service is
not currently available in Canada. Therefore, the Piper's instrumentation would not have been able to display the
presence of the Cessna, whether or not its Mode C transponder had been emitting a signal.

Safety messages
The 2 aircraft in this occurrence were operating under VFR in uncontrolled airspace. Neither pilot saw the other
aircraft in time to avoid a mid-air collision, partly owing to the inherent limitations of the see-and-avoid
principle. Relying solely on visual detection increases the risk of collision while in uncontrolled airspace. Pilots
are strongly encouraged to broadcast their intentions while in an ATF area in accordance with TC's VFR
communications procedures, even though they are not mandatory.
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A number of viable and economical airborne collision avoidance systems exist, some of which are specifically
designed for general aviation. These technologies offer the potential to significantly reduce the risk of mid-air
collisions.
Transponders can also provide an additional layer of defence by allowing other aircraft that are equipped with
airborne collision avoidance systems to detect conflicting traffic. It is important for pilots to turn their
transponder on when flying.

TSB final report A19C0016—Controlled flight into terrain
History of the flight
At 13:15 on 04 March 2019, the 208B Caravan aircraft departed Winnipeg/St. Andrews Airport (CYAV),
Man. for a visual flight rules (VFR) flight to Little Grand Rapids Airport (CZGR), Man. with 1 pilot and
6 passengers on board.
Throughout the 133 nautical mile (NM) flight, the aircraft encountered a number of snow squalls, which
reduced the flight visibility to approximately 3 NM. The pilot elected to continue the flight through these areas
of snow squalls. In the areas not affected by snow squalls, the weather was reported to be good visibility and
clear skies.
As the aircraft approached CZGR from the south, the pilot had the airport environment in sight and
manoeuvred the aircraft to join a 3 NM final approach and descent for Runway 36. When the aircraft was
approximately 1.75 NM from the threshold of Runway 36, it encountered another snow squall, which reduced
the flight visibility to less than 1 NM. The aircraft continued the descent in reduced visibility over the snowcovered frozen surface of Family Lake.
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Figure 1. Estimated flight track of the occurrence aircraft

At approximately 14:14, the pilot made the decision to initiate a go-around; however, as power was being
applied, the aircraft collided with the frozen surface of Family Lake, 0.75 NM from the threshold of
Runway 36 (Figure 1). The aircraft remained upright and slid to a stop on the snow. The pilot and 6 passengers
received minor injuries and were able to egress from the aircraft. They were rescued by passersby on the
nearby ice road. The aircraft was substantially damaged.
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Weather information
According to the graphical area forecast (GFA) chart issued at 11:31 on 04 March 2019 and valid at the time of
the occurrence, the weather in the area surrounding CZGR was forecast to be broken layers of clouds between 6
000 and 16 000 feet (ft) above sea level (ASL) and visibility greater than 6 statute miles (SM). The forecast also
called for patchy areas of visibility between 4 SM and greater than 6 SM in light snow with ceilings at 1 500 ft
above ground level (AGL) and localized areas with visibility of 2 SM in light snow.
CZGR does not have a surface weather reporting station. The nearest station is Berens River Airport (CYBV),
Man. located 62 NM west-northwest of CZGR. At 14:00, the reported weather at CYBV was:





wind 330° true at 13 knots (kt), gusting to 22 kt
visibility 1 SM in light snow and blowing snow
ceilings of broken clouds at 500 ft AGL and 1 500 ft AGL
temperature of −12 °C, dew point of −16 °C

Following the accident, the TSB requested that Environment and Climate Change Canada complete a
meteorological assessment. The assessment's concluding remarks indicated the following:
Surface observations from around the region show that visibilities were reduced briefly to 1 to 2 SM in heavier
bands of snow. It is possible the aircraft encountered these heavier bands of snow during its descent. There was
no turbulence or icing forecast over the area of concern.

Pilot information
Records indicate that the pilot was certified and qualified for the VFR flight in accordance with existing
regulations. He held an airline transport pilot licence and a valid Category 1 medical certificate. The pilot had
accumulated over 12 000 hours (hr) total flying time, with 1 100 hr on the aircraft type. He held an instrument
rating and had accumulated approximately 4 000 hr of instrument flight. However, the validity of his instrument
proficiency check had expired on 01 September 2017; therefore, he did not meet the recency requirements to
exercise the privileges of the instrument rating.

Aircraft information
The Cessna 208B is a high-wing, fixed-gear aircraft equipped with a Pratt & Whitney Canada PT6A-114A
turboprop engine. The aircraft type is equipped for day VFR operations, but can also be equipped for night and
instrument flight rules (IFR) operations, and flights into known icing conditions.
The occurrence aircraft, manufactured in 1996, was equipped for night and IFR operations. It was also equipped
with a cargo pod, and had been modified to increase the maximum allowable takeoff weight to 9 062 pounds
(lbs). The company maintained the aircraft for day VFR operations only. The investigation determined that the
aircraft's gross weight was approximately 8 310 lbs on departure and that the centre of gravity was within the
allowable limits.
The aircraft was not equipped with a flight data recorder or a cockpit voice recorder, nor was it required to be
by regulation. The aircraft was carrying a portable global positioning system (GPS) tracking device that
uploaded position data at 5-minute intervals via satellite to an internet-based utility. This enabled the operator to
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monitor the aircraft's location. However, because of the sample rate of the device, it was not possible to
reconstruct a flight profile for the investigation.
Records indicate that the aircraft was certified, equipped, and maintained in accordance with existing
regulations and approved procedures.

Figure 2. Aircraft wreckage

The aircraft sustained damage to the fuselage, landing gear, propeller, and engine (Figure 2). Damage to the
propeller indicates that the engine was producing substantial power when the aircraft struck the snow-covered
frozen surface of the lake. The floor at the front of the cabin had buckled due to forces transmitted from the
nose landing gear drag brace. The engine mounts were slightly deformed.
Each seat was equipped with a lap belt and a single-strap shoulder harness. All of the seats remained attached to
the cabin floor.
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VFR flight into instrument meteorological conditions
The hazards associated with continuing a VFR flight into instrument meteorological conditions are well
documented. According to data collected by the TSB between 2000 and 2014, accidents involving flights that
depart under visual meteorological conditions and continue to a point where pilots lose visual reference with the
ground have a high fatality rate. Over the 15-year period, these types of accidents resulted in 74 fatalities.
In addition, factors such as flight experience, instrument training, and aircraft equipment must be considered
during pre-flight planning to mitigate in-flight hazards, such as encountering deteriorating weather conditions.
Furthermore, lapses in decision making, maintaining situational awareness, and interpreting changing weather
conditions may compromise the safety of a flight in challenging conditions and increase the likelihood of
controlled flight into terrain (CFIT).
CFIT often occurs in low visibility, at night, or in poor weather. These conditions reduce the pilot's awareness
of the surrounding area and make it difficult to visually determine the aircraft's proximity to terrain.

Winter weather and whiteout conditions
The accident occurred on a frozen lake that was completely covered in snow. There were few trees or other
features to provide visual references. The terrain, coupled with the reported weather conditions, was conducive
to whiteout. The Transport Canada Aeronautical Information Manual (TC AIM) provides information about
whiteout in the AIR—AIRMANSHIP chapter.
Flying in whiteout conditions may result in a poorly defined visual horizon that will affect the pilot's ability to
judge and stabilize the aircraft's attitude, or reduce the pilot's ability to detect changes in altitude, airspeed, and
position. In conditions where visual cues are sufficiently degraded, control of the aircraft or situational
awareness may be lost, which could lead to a CFIT.

Safety message
Continued flight in deteriorating weather conditions, such as whiteout, can lead to disorientation and CFIT. All
pilots—no matter how experienced they are—must be vigilant when encountering deteriorating weather
conditions and be prepared to take the appropriate mitigating actions.
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MAKE YOUR
WEATHER
DECISION
WHILE YOU
STILL HAVE
A CHOICE.

BE A WISE PILOT.

BEFORE TAKEOFF

It’s better to arrive a little late in
this world, than early in the next!

•
•
•
•

Get all available weather information.
Prepare for the worst and plan alternatives.
File a flight plan or flight itinerary.
Leave a margin for error or the unexpected—take
ample fuel reserves.

WHILE AIRBORNE
•
•
•
•

TP 3795E

Keep an eye on the weather.
Monitor broadcasts and ask for updates.
Don’t push your limits.
Make your diversion or land decision early.
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