Flying Training Manual

CASR Part 61 - Licence Structure
Licence Types
Since 1 September 2014, CASR Part 61 has prescribed the requirements and standards for the issue of flight crew licences, ratings and other authorisations, including those
issued to pilots and flight engineers.
Part 61 licences have no expiry date, are recognised internationally and comply with
International Civil Aviation Organization (ICAO) Annex 1 requirements. They also
adopt the ICAO's aircraft type and class ratings system, simplifying the aircraft endorsement system for pilots. Training for a Part 61 licence must be conducted by a Part 141
or Part 142 flight training organisation.
Student Pilot Licence
There is no student pilot licence (SPL) in Part 61. The minimum age to fly solo is 15.
Recreational Pilot Licence
A recreational pilot licence (RPL) is available to pilots not wanting to obtain a private
pilot licence (PPL) wanting to transfer from the recreational aviation sector to fly registered aircraft.
To obtain an RPL, you must be 16 year old and have:
• a current medical certificate—this may be either Class 1 or 2, or a recreational
aviation medical practitioner’s certificate (RAMPC) (note that there are conditions on the number of passengers you can carry if you hold a RAMPC)
• 25 hours flight time comprising 20 hours dual and five hours solo
• passed an aeronautical exam for the associated category rating
• passed a flight test.
RPL holders are limited to:
• flying no more than 25nm from the aerodrome where the flight began, the designated training area, or a direct route between the two
• day VFR private operations in a single engine aircraft with a maximum take-off
weight (MTOW) of 1500kg.
If an individual already holds a pilot certificate issued by a recreational aviation administration organisation, they will be able to exercise the privileges of the RPL after they
have conducted a flight review.
The following endorsements can be added to an RPL:
• Controlled aerodrome endorsement (RPCT)
• Controlled airspace endorsement (RPCA)
• Flight radio endorsement (RPFR) - requires an aviation English language proficiency assessment
• Recreational navigation endorsement (RPNA) - requires minimum flight time of
five hours solo cross-country and a minimum of two hours dual instrument time,
of which at least one hour is flight instrument time.
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Private Pilot Licence
For a private pilot licence (PPL) you must be at least 17 years old and successfully
complete an integrated or non-integrated course of training.
'Integrated' means an intensive course of training:
• designed to ensure that a course participant receives ground theory training is
integrated with practical flight training;
• for which the ground theory training and practical flight training are conducted
by the same operator;
• conducted according to a syllabus that satisfies the knowledge and flight standards specified in the Part 61 Manual of Standards for a private or commercial pilot licence; and
• designed to be completed within a condensed period of time.
Integrated courses require (amongst other things) 35 hours of flight time, including
10 hours solo, five hours solo cross country and two hours instrument time.
Non-integrated courses require an additional five hours flight time (40 hours in total).
Commercial pilot licence (CPL)
To obtain a commercial pilot licence (CPL) you must be at least 18 years old and successfully complete an integrated or non-integrated course of training.
Integrated courses require (amongst other things) 150 hours of flight time for the aeroplane category rating and 100 hours for the helicopter category rating.
Non-integrated courses require 200 hours for the aeroplane category rating and 150
for the helicopter category rating.
A CPL holder cannot be pilot-in-command of:
• an aircraft engaged in a multi-crew operation;
• an aircraft certified for a single pilot with a MTOW of more than 5700kg in an
air transport operation; and
• a turbojet aircraft with MTOW greater than 3500kg in air transport operation.
The theory exams must be completed within a two-year period to remain valid.
Basic instrument flight training is optional for the pilot completing a non-integrated
training course.
After 1 September 2018, an applicant can qualify for the CPL(H) by completing a
105-hour non-integrated course of training.
Multi-Crew Pilot Licence
To obtain a multi-crew pilot licence (MPL) you must be at least 18 years old and successfully complete an MPL-integrated course of training of at least 240 hours of
aeronautical experience.
An MPL holder is authorised to be the co-pilot of an aircraft they have a type rating
for in an IFR operation. However, the pilot must be working for an operator that is
approved as a training and checking organisation.
Airport transport pilot licence.
Air Transport Pilot Licence
For an air transport pilot licence (ATPL) you must be at least 21 years old.
The ATPL with the aeroplane category rating [ATPL(A)] includes the privileges of
the Part 61 instrument rating.
You are also required to:
• hold a CPL or MPL with the same category rating;
• have at least 1500 hours experience for the aeroplane category rating, or 1000
hours for the helicopter category rating; and
• have completed an approved course of training in multi-crew cooperation (MCC).
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The theory exams must be completed within a two-year period to remain valid.
You must complete an ATPL flight test. The flight test will be conducted in a multiengine, turbine aircraft or an approved flight simulator.
While the flight test for the ATPL(A) must be conducted as an IFR multi-crew operation with a co-pilot, the test for the ATP(H) must be done in a helicopter that is
certificated at least for Night VFR operations with a co-pilot, or an approved flight simulator. The helicopter test can be done as an IFR or VFR operation.
An ATPL holder is only authorised to fly IFR as a single-pilot operation if they have
previously completed a flight test or instrument proficiency check as a single-pilot operation. They must also have flown under IFR in a single-pilot aircraft within the previous
six months. This requirement is the same for other licence holders.
Overseas Licence
For an overseas licence holder to obtain a flight crew licence with an aircraft category
rating, CASA must be satisfied that the overseas licence is at least equivalent. In addition,
you must be able to demonstrate aviation English language proficiency and hold an
authorisation to operate a radio.
If you are converting your overseas licence to an Australian CPL, multi-crew pilot
licence (MPL) or ATPL, you must pass the flight test and theory exams specified in the
Part 61 MOS.
Australian Defence Force
If you are an Australian Defence Force member and want a flight crew licence, rating
or endorsement, you must satisfy CASA that you hold a qualification at least equivalent
to the one being applied for. In addition, you may need to pass an aviation English language proficiency assessment and pass the aeronautical exams required. You are required
to pass a flight test to be granted an ATPL. These conversion requirements do not
include the issue of examiner or instructor ratings

Pilots Licences, Knowledge & Training
Introduction
As of 01SEP2014 the regulations regarding Flight Crew Licensing in Australia were
changed. The new regulations are contained in CASR Part 61, extracts of which are
contained herein. Please visit the CASA website for more comprehensive information.
https://www.casa.gov.au/search-centre/rules/part-61-casr-flight-crew-licensing
In addition to the PART 61 regulation there is Manual of Standards (MOS) which is
available from the CASA website. I would urge all student pilots and instructors to
become familiar with the sections relevant to their training and studies.
Regulations relating to the conduct of flight training for these licences, ratings and
endorsements, is contained in CASR Part 141 - which came into effect on the same date.
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Summary of Changes
The new legislation introduced a new licence - the Recreational Pilots Licence (RPL) in
addition to the PPL, CPL and ATPL.
Each licence then relates to an aircraft category (e.g. aeroplane or helicopter). Within
these primary categories, the licence reflects the pilot’s competencies by the addition of
an aircraft class rating or type rating (e.g. single-engine, piston or a specified aircraft type).
Then there are operational ratings such as IR, PIFR and flight instructor.(The previous
Command Instrument rating becomes simply an Instrument Rating, (IR).
Each operational rating is then ‘endorsed’, e.g. IR for a single-engine aeroplane (SEA)
or Low Level rating (LL) for a helicopter (H).
Additionally, there are design feature endorsements for items such as a retractable undercarriage or tailwheel and flight activity endorsements for operations such as glider towing,
aerobatics or formation flying.
The aircraft class or type rating, operational ratings and endorsements are all displayed
on the new licence rather than in the Pilots Log Book. Existing records will be transferred from the log book to the new licence when renewed.

Logbook & Flying Training Records
Reference: CASR PART 61.345 - and PART 141 for the flying school
Prior to commencing your flying training, you should purchase a logbook. It is a
requirement that you log all your flights, including the flight details, the aircraft and the
crew details specified in the Part 61 regulations.
You should also take pride in it, as you will enjoy looking back on it in years to come.
For those of you who are contemplating a career as a pilot, your logbook will form part
of your résumé for future interviews.
The Manual of Standards (MOS) outlines the sequences you must undertake to qualify for each licence. They also specify the competency standards which you must attain
- so that both you and the instructor are clear on what must be achieved. They also outline both the flying sequences and aeronautical knowledge training requirements.
It is a requirement that the school keeps flying training records on your progress in
accordance with CASR Part 141. These records must include:
• each training flight, indicating the aircraft type and registration used, the instructor, the training sequence covered and the duration of the flight;
• a progressive total of your aeronautical experience;
• a summary of your progress after each flight; and
• a record of your examination results.
A record of achievement should be kept with your files. This is the responsibility of
the flying school. Both you and your instructor, should sign the record of achievement
to verify that you have completed each sequence to a satisfactory standard. The record
will then be sent to the Civil Aviation Safety Authority with your test form after the
completion of a flight test.
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(6) In this regulation:
current: a recreational aviation medical practitioner’s certificate for a student pilot is
current for the shortest of the following periods:
(a) the period beginning on the day the certificate is signed by the medical
practitioner and ending 24 months after that day;
(b) if, when the student pilot conducts a solo flight the student pilot is at least
65 - the period beginning on the day the certificate is signed by the medical
practitioner and ending 12 months after that day;
(c) if the certificate states the period for which it applies - the period beginning
on the day the certificate is signed by the medical practitioner and ending
at the end of the stated period.
61.115 Solo flights - recent experience requirements for student pilots

(1) A student pilot is authorised to conduct a solo flight in an aircraft only if:
(a) the student pilot has, within the previous 14 days and in the same type of
aircraft, successfully completed a dual flight check; and
(b) as a result of the flight, his or her solo flight time since he or she last successfully completed a dual flight check would not exceed 3 hours.
(2) However, paragraph (1)(b) does not apply to the student pilot if the student pilot
is enrolled in an integrated training course.
61.116 Student pilots authorised to taxi aircraft

A student pilot is authorised to taxi an aircraft if the student pilot is approved to taxi
the aircraft by a flight instructor.
Note: See regulation 91.415 for an offence relating to taxiing aircraft without being authorised to do so.

61.117 Identity checks - student pilots

(1) CASA may, by written notice given to a student pilot, require the student pilot
to provide evidence of his or her identity in accordance with paragraph 6.57(1)(a) of the Aviation Transport Security Regulations 2005.
(2) The student pilot commits an offence if:
(a) CASA has not told the student pilot, in writing, that he or she has complied
with the requirement; and
(b) the student pilots an aircraft.
61.118 Production of medical certificates etc. and identification - student pilots

(1) CASA may direct a student pilot to produce any or all of the following documents for inspection by CASA:
(a) unless the student pilot holds a medical exemption to conduct a solo flight
- the student pilot’s medical certificate or recreational aviation medical practitioner’s certificate;
(b) a document that includes a photograph of the student pilot showing the student’s full face and his or her head and shoulders:
(i) that was issued within the previous 10 years by the government, or a government authority, of:
(A) the Commonwealth or a State or Territory; or
(B) a foreign country, or a state or province (however described) of a foreign
country; and
(ii) that has not expired or been cancelled.
(2) The student pilot commits an offence if:
(a) CASA directs the student pilot to produce a document under subregulation (1);
and
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To achieve this then, pilot must have the necessary qualities of skills, knowledge and personal qualities. To be motivated the pilot must care – about his or her reputation, standards,
profession, aircraft, engines, passengers, employer, employees, colleagues and environment.
Airmanship is Caremanship
What is Good Airmanship?
There is also no such thing as average airmanship. It too, is an encompassing term.
However, we can measure performance indicators such as:
• awareness of changing wind;
• lookout for other aircraft;
• knowledge of aircraft limitations;
• consideration for new passengers;
• thoroughness of pre-flight briefing and checks;
• accuracy of flight planning and notification;
• anticipation of weather and last light;
• tie-down and security of aircraft; and
• completeness of operational documents.
How does this apply?
If we can define airmanship, we need three further elements:
• how to implement airmanship;
• how to assess or evaluate airmanship; and
• how to teach airmanship
How do you implement Good Airmanship?
Like all other facets of our existence, our behaviour is dictated by a combination of regulation and motivation. First we must begin with education then offer reward for
compliance and retribution for non-compliance. Airmanship is no different. Much is
being done to improve education. Regulations are in place and professional recognition
goes some way as a positive incentive for good performance. Within organisations there
should be greater recognition and reward for good airmanship. Even so, there is considerable personal satisfaction in being good at one’s profession or pastime – and good
airmanship is appreciated by our peers.
How do you assess or evaluate Airmanship?
Many have tried to measure airmanship; few have been able to. However, there have
been recent advances whereby the symptoms and elements of good and bad airmanship
could be identified and taught. Australia’s Civil Aviation Safety Authority (CASA) has
been innovative. As long as 20 years ago they were highlighting these aspects of piloting
and airmanship. A special human factors edition of the Aviation Safety Digest was distributed free to all pilots. The CASA includes limited airmanship factors in the Manual
of Standards. It is a very limited approach but recognises the cognitive basis of airmanship and how to handle issued via threat and error management. However, the
definitions are vague.
How do you teach Airmanship?
There is a common belief that airmanship cannot be taught and is acquired through
infusion from older pilots or through personal experiences – learning the hard way.
However, CASA has initiated formal requirements for the teaching and assessing of airmanship as an integral part of flying training.
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Stakeholders: Any person involved with, or affected by the flying operations to be
performed.
Standard Operating Procedure: Any procedure included in the operations manual
of an AOC or OC holder.
Stress (ors): A disturbing physiological or psychological influences on human performance that may impact adversely on the safe conduct of a flight or situation.
Threats: Events or hazards whose occurrence is outside the control of the pilot(s) and
which may threaten the safety of the flight.
Undesired aircraft state: Flight crew induced aircraft position or speed deviations,
mis-application of flight controls, or incorrect systems configuration, associated with a
reduction in margins of safety.
Violations: Intentional deviations from rules or standards.
Introduction
Human factors is a core training standard during flight training. Published standards
contain information on the flight standards for single pilot operations and threat and
error management. Consequently, flight instructors will be required to teach HF and
TEM skills, and ATOs will need to assess the standards on licence and rating flight tests.
This CAAP is issued because there is little guidance material available that addresses
the subject of teaching and assessing a practical level of human factors and threat and
error management. Not only is this CAAP written to provide this guidance, but it will
also ensure consistency and standardisation during assessment of these skills.
The intent of this CAAP is to provide guidance to pilots about teaching a realistic
level of single pilot human factors and threat and error management. Although these
two subjects have a theoretical knowledge component, this document will concentrate
on the application of these skills during each flight a pilot undertakes.
Worldwide statistics indicate that about 75% of aircraft accidents are caused by human
factors deficiencies. The application of threat and error management practices requires
the competent use of human factors skills. This CAAP is comprised of two major sections which are:
• single pilot human factors; and
• threat and error management.
Each section will provide guidance on teaching and assessing those items.
Single-Pilot Human Factors
The definition used in the previous Day VFR Syllabus (predecessor to the Manual of
Standards) for human factors is’ Optimising the relationship within systems between people,
activities and equipment'. This is a generic definition that applies to many occupations.
However, to contextualise human factors for the aviation environment, a clearer explanation is ’Optimising safe flight operations by enhancing the relationships between people,
activities and equipment'. To achieve the safest flight operations it proposes the most effective use of people, examines what people do when operating in the aviation
environment and evaluates the equipment they use.
Human factors are often perceived as 'psychobabble' and the realm of psychologists
– rather than being simply an extension of old-fashioned good airmanship and the
rightful tenet of flight operations. Also, human factors have been associated more with
multi-crew and airline operations, rather than general aviation, single-pilot activities.
This is because of the greater complexities of the environment and the greater consequences of an air transport aircraft accident.
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The flight standard numbered NTS1 in the Manual of Standards, described as, 'the
knowledge and skills required to manage a safe flight' is comprised of five elements
which are:
• maintain effective lookout;
• maintain situation awareness;
• assess situations and make decisions;
• set priorities and manage tasks; and
• maintain effective communications and interpersonal relationships.
Traditionally these items have been associated with airmanship or just plain common
sense; and knowledge was gained through experience and a process of osmosis. In a competency based training (CBT) system a person must be assessed by weighing evidence of
an individual's competence against published standards. The evidence must be valid,
authentic, sufficient and current (and measurable – Ed).
However, before a person can be assessed, they must be trained. This training should
be properly structured and designed to meet completion standards. Therefore, it is
essential that flight training organisations develop techniques of teaching human factors
and that persons who conduct flight tests have methods and tools to assess competency.
Examination of the elements of the Manage Flight standard will show that the standard
only deals with a fraction of the content of the aeronautical knowledge syllabus for
human performance and limitations (human factors) in Section 3 of the Day VFR Syllabus. However, when applying these elements, a pilot would be expected to
demonstrate knowledge of the physiological, psychological and ergonomic aspects contained therein. For example fatigue, illusion, drug and alcohol management, general
health and knowledge of the functions of the eyes and ears are just some areas that would
be incorporated into the application of human factors practices.
Conclusion
This CAAP has tackled a difficult problem with finesse. It has found that airmanship
means many things to many people but that the human factors components are common
and can be assessed. Thus airmanship is also assessed.
Previous issues of the Day VFR Syllabus (Aeroplanes) had a section called 'Elements
of Airmanship'. Airmanship is not well defined and means different things to different
people. Experience has shown that airmanship was difficult to measure accurately
because an identifiable performance criterion was not available. By linking airmanship
to the five elements of the 'Manage Flight' human factors standards it is possible to more
accurately determine the competency of a person in this field. For example, it is deemed
'good airmanship' for a pilot on a navigation exercise to continually identify potential
forced landing areas along the route. However, as a measure of airmanship, if the pilot
is maintaining an adequate lookout, he or she will see potential forced landing areas,
maintain situation awareness and aid the decision making process if an engine failure
occurs. These three aspects of the competency would be observable and assessable.
The purpose of linking human factors and airmanship is not to diminish the importance of airmanship, but to make the measurement of it valid and reliable.
Later in the CAAP considerable attention will be paid to how the elements of human
factors and TEM should be assessed to ensure reliable and consistent results.
So that’s the gist of the draft CAAP. Let’s consider the practicality of implementing it.
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Why not evaluate this flight in the context of threats, errors, undesired aircraft states
and outcomes – as explained under the concept of threat and error management (TEM)
in the next chapter?
If we can define the elements of airmanship, could we not teach, assess and exercise
airmanship during the course of training – to the extent that it is given the same importance as the mechanical skills of flying the aircraft? Yes, we can - and we must.

Threat & Error Management
Threat & Error Management (TEM) is a holistic safety concept which specifically addresses
potential weaknesses in human performance in the aviation environment – when threatened by external influences. It is primarily the result of observations from airline
operations and is now being considered for smaller commercial and private operations
– and single pilot operations.
TEM evolved from a Line Oriented Safety Audit (LOSA). This was a program to
observe flight operations by volunteer airlines to identify and categorise threats to safety,
errors performed by the crew, resulting in undesired aircraft states and possible accident
outcomes. The program was most effective in identifying links in the chain of events
that could lead to an accident. There is a great deal of information available but it is
well summarised herein:
• The Civil Aviation Safety Authority Human Factors resource centre
https://www.casa.gov.au/operations-safety-and-travel/safety-advice/human-factors , and;
• ICAO Safety https://www.icao.int/safety/OPS/OPS-Section/Pages/HP.aspx .
ICAO has now adopted the system and it will be introduced world-wide. The Guild
of Air Pilots and Navigators (GAPAN), has conducted pilot seminars around Australia
to introduce the scheme.
It will not only apply to airlines but all facets of aviation, including GA – and the pilot
training syllabus, was amended to include TEM training. Further the Manual of Standards, (MOS) relaesed as part of the new CASR Part 61 legislation, includes TEM in
addition to BAK - as part of the knowledge base for the Recreational Pilot Licence.

Background
Previous research of human performance in aviation had overlooked the most important factor, i.e. the interaction between people and their operational environment (the organization,
the regulations and the environmental factors within which flight crew worked).
What is Threat & Error Management?
In considering the environment in which aircrews worked, the researchers identified
factors that threatened the safe conduct of the flight.
They next classified inappropriate crew actions (errors) which were a result of, or
independent of, the threat situation but which could lead to the aircraft being placed in
a less than desirable situation. These undesired aircraft states could lead to an accident or
incident outcome. Thus the TEM model was developed – which sorts the complex factors in the aviation world into these categories and also examines the links between
them and how the chain of events could be interrupted.
© AVIATION THEORY CENTRE
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There are basically three categories of individual and team countermeasures:
• planning countermeasures: essential for managing anticipated and unexpected threats;
• execution countermeasures: essential for error detection and error response; and
• review countermeasures: essential for managing the changing conditions of a flight.
Enhanced TEM is the product of the combined use of systemic-based and individual
and team countermeasures.

The Role of the Pilot in TEM
Pilot Intervention
As mentioned in the Introduction to this book, the pilot is not the weakest link in the
chain of events that may lead to an accident. On the contrary, the sharp pilot is usually
the strong link that prevents the succession of events.
Remember:
threat (uncountered or unavoided) and/or error (undetected or uncorrected) and/or undesired aircraft
state (unrecovered) = outcome (accident or incident)
If the pilot intervenes at any stage and takes appropriate action, the outcome is a nonevent – a safe, routine and more likely enjoyable flight.
The pilot does not weaken the chain – he or she breaks the chain. The pilot breaks
the chain not because of weakness but because the accident chain is destructive.
The pilot offers countermeasures to break the sequence
of events leading to an accident.
•
•
•
•
•
•

The pilot’s countermeasures include:
anticipating threats and consequences;
weighing options to reduce, counter or avoid threats;
making safe decisions;
detecting, reporting and correcting errors;
intervening or recovering from undesired aircraft states; and
practising recovery techniques for UAS.

How can TEM make GA single-pilot operations Safer?
In many ways, an air transport flight is much easier than a GA non-scheduled flight. The
crew is very current and rested, the aircraft is known, its maintenance is carefully monitored, ATS is fully available, fuelling is separately supervised and checked, loading and
passenger care is delegated and data is gathered for the crew.
The GA pilot-in-command is a one-person band.
Let’s go through a flight from go to whoa, and describe what most pilots probably do
informally but may not strictly or consciously follow. If we make a check-list we can
see where there are potential threats to safety and how best to counter them.
A flight is scheduled.............
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Do not accept responsibility for the aeroplane if it has any defects or deficiencies that
may make it even marginally unacceptable for flight. If in any doubt, discuss the matter
with your flying instructor or with a licensed aircraft maintenance engineer (LAME).
Flight Authorisation Sheet

Each flight must be authorised by your flying training organisation and will be recorded
on a Flight Authorisation Sheet with appropriate details. There may also be a book of
SOPs (standard operating procedures), containing local rules and regulations appropriate
to your flying training, which you should check prior to each flight.
Flight Notification

It is not a requirement to complete a flight plan or to register formal flight notification
to Air Traffic Services prior to a local training flight, but it is a consideration during
more advanced training when cross-country flights will be undertaken.
Weather and NOTAMs

Weather is a consideration for every flight. Read through the appropriate weather forecasts – graphical and terminal area forecasts (GAFs and TAFs). – and discuss the weather with
your flying instructor. Particularly ask how he or she uses the weather forecast and local
knowledge to make decisions regarding the scheduled flight and what indications would
cause a delay to or cancellation of the flight. The instructor will also check the NOTAMs
(notices to airmen), which advise airspace restrictions, navigation aid serviceability,
obstructions and temporary changes to procedures or operational requirements.
Weight and Balance

It is essential to the safety of every flight that no weight limit is exceeded and that the
load is arranged to keep the centre of gravity within approved limits. The ability of the
aeroplane to fly and be controllable depends on this. Most training aeroplanes, however,
will be satisfactorily loaded with one or two persons on board and so there may be no
need to actually compile a load sheet or check the weight and balance prior to every
training flight. All the same, you should develop the habit of considering weight and
balance before each and every flight.
Preparing the Aeroplane for Flight
The pilot’s operating handbook for your aeroplane will contain a list of items needed to
be included during the following checks:
• the external inspection (preflight or daily inspection);
• the internal inspection;
• the prestart, starting and after-starting checks;
• the run-up check; and
• the pre-take-off vital actions.
At first, these checks may seem long and complicated but, as you repeat them thoroughly prior to each flight, a pattern will soon form. It is vital that these checks are
carried out thoroughly, strictly in accordance with your pilot’s operating handbook.
The comments that follow are only general comments that will apply to most aeroplanes; they may or may not apply to yours, however.
External Inspection

The external inspection can commence as you walk to the aeroplane, and should include:
• the position of the aeroplane being suitable for start-up and taxi (also, note the wind
direction and the likely path to the take-off point); and
• removal of tie-downs, control locks and covers.
40
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Loss of Radio Contact
In the event of a total loss of radio contact, there is a standard system of light signals used
for communications to and from the aerodrome central tower.
Light Signals to Aircraft
Light Signal

Meaning in Flight

Meaning on Aerodrome

Steady green

Authorised to land
if pilot satisfied
no collision risk exists.

Authorised to take-off
if pilot satisfied
no collision risk exists.

Steady red

Give way to other aircraft and
continue circling.

Stop.

Green flashes

Return for landing.

Authorised to taxi
if pilot satisfied that
no collision risk exists.

Red flashes

Aerodrome unsafe –
do not land.

Taxi clear of landing area in use.

White flashes

No significance.

Return to starting point
on aerodrome.

Emergency Locator Transmitter (ELT)
If you have never seen an emergency locator transmitter (ELT) before, we recommend that
you ask your flying instructor if you could have a look at one and if possible have your
instructor go through the procedures for its activation. This will certainly make this section a little more meaningful to you.
The emergency locator transmitter is also known by other names:
• VHF survival beacon (VSB); and
• emergency locator beacon (ELB).
We will refer to the beacon as the emergency locator transmitter or ELT.
The ELT is a VHF radio transmitter capable of sending a signal simultaneously on the
international distress frequencies: 121.5 and 406 MHz. Each unit has its own power
source (battery). So before setting out on a flight where the carriage of an ELT is
required, check that the battery recharge date (stamped on the ELT) has not expired.
When activated, emergency locator transmitters transmit on the international standard emergency frequencies of 121.5 MHz and 406 MHz. Since 121.5 MHz lies within
the frequency band receivable by VHF COM radios, it is recommended that pilots listen
to this frequency once or twice on each long flight and report any signals heard. This
will ensure that an early report of an ELT activation is received by a rescue coordination
centre, and therefore the earlier detection of a possible emergency situation.
ELTs can easily be activated unintentionally, possibly causing unnecessary rescue action
to be commenced and putting other people at risk. For this reason, you should ensure that
your ELT is not inadvertently activated. As a check, it is a good idea to monitor the VHF
COM radio briefly on 121.5 MHz prior to leaving the taxiing area at the commencement
of a flight and also when taxiing back to the parking area at the completion of the flight.
If an ELT signal is detected, check the status of your own ELT and, if the signal is from
another ELT, report reception of the signal to the nearest air traffic services unit.
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But relative to the ground, the aircraft is changing from an into-wind path (no drift,
groundspeed least) to across the wind (maximum drift, groundspeed equalling airspeed)
to a downwind path (no drift, groundspeed maximum) to another cross-path with drift
now in the opposite direction.

Wind
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Figure 18-9 Aircraft path relative to the ground

It can be a trap if the pilot tries to compensate for the apparent drift or speed by making
control adjustments. The most dangerous is when going from the downwind path to a
crosswind path and trying to stay within a feature on the ground. Display pilots know this
situation well. There is a great danger of an accelerated stall. There is a further danger if
on the downwind segment, the pilot feels too fast (which observation will indicate) and
reduces power and speed when turning across the wind. This will further risk a stall. The
pilot must cross-refer to airspeed and be sensitive to any excessive back pressure that may
be wrongly applied. If in doubt, or uncomfortable, level the wings and climb.
Windshear
The wind usually moves in layers over smooth ground (laminar flow) and increases in
strength as you move further away from the ground. An added complication is a change
in direction of each layer. The changes in velocity are the result of the friction forces
between the ground and the lower layers causing the wind to slow down near the surface. Any change in wind speed or direction with change in height is referred to as
windshear. Since when flying near the ground, the aircraft’s flightpath is paramount, then
windshear is significant.
There are two concerns:
• immediate but transitory effects on airspeed and stability; and
• changes to flightpath.
The greatest transitory effect is on aircraft with large momentum (greater mass and
velocity: momentum = mass x velocity, where velocity is relative to the ground). This
is because it takes the larger aircraft a finite time to accelerate or decelerate and to
respond to airspeed fluctuations. It is a less serious problem in light aeroplanes although
the turbulence and vertical gusts can more severely effect control and performance.
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18: Flying at Low Level

Take-Off & Climb

Taking-off into a headwind would normally mean that you would climb into an increasing headwind, which tends to increase your airspeed and increase the climb gradient
(steepness). An increasing headwind leads to increased performance.
Taking-off downwind or in calm conditions in a windshear situation, risks climbing
into an increasing tailwind.
Reduced
climb gradient
due to
increasing tailwind

Wind

Increased
climb gradient
due to
increasing headwind

Wind
Windshear

Calm

BAK-1104.EPS

Calm

Figure 18-10 Effect of windshear in the climb.

The increased groundspeed causes the climb gradient to be degraded. Also, if you are
climbing with full power set and at VX, there is only a small margin above the stall speed.
You cannot raise the nose to clear obstacles. Another situation to avoid is turning downwind soon after take-off. If there is a significant crosswind and you turn away from the
wind, you risk a momentary loss of airspeed, an increasing groundspeed and a reduced
climb gradient. It is better to turn into/towards a crosswind after take-off, if you can.
Taking-off in calm condition but with an increasing headwind is favourable for the
same reasons.
When experiencing windshear, you can only leave full power set and adjust the attitude
to restore the desired airspeed and flightpath - and gently turn away from rising terrain.
Cruise

Windshear in the cruise is not significant as you will be cruising within one layer of air.
However, it can be a problem near hills – especially on the downwind (leeward) side.

 
 
Downdrafts


Figure 18-11 Be careful of rising ground, lowering cloud and downdraughts

Approach & Landing

On an approach to land, small but virtually continuous changes of power and attitude will
be required to maintain the desired flightpath. You will need to be ready to correct any
tendency to go above or below the flightpath. In near-calm conditions the aircraft will stabilise at a constant airspeed and attitude which together, will produce a stable groundspeed
and rate of descent and consequently, a stable approach path to the aim point on the runway. However, the wind is rarely calm, particularly above ground level.
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Consider an aeroplane on approach to land descending from an overlying tailwind into a
calm wind. It is within a parcel of air that is moving over the earth at a certain speed. The
aircraft has a constant airspeed but its groundspeed is the sum of the airspeend plus the tailwind component. As it passes into the lower parcel of calm air, the aircraft will want to
temporarily maintain its original groundspeed due to its momentum but its airspeed will
decay - at the original rate-of-descent and power setting. As it stabilises, the new descent
path will be steeper (no more ‘push’ from the tailwind) and will now be on a path to a
point short of the original aim point. The rate-of-descent must be reduced by increasing
power.

Wind

Wind
Windshear

Calm

BAK-1105.EPS

Calm

Undershoot
caused by
a decreasing
tailwind

Overshoot
caused by
a decreasing
headwind

Figure 18-12 Effect of windshear in the descent.

This phenomenon is known as the ‘undershoot effect.’ An undershoot effect due to windshear
will occur when an aeroplane flies into the following conditions:
• a decreasing tailwind; or
• an increasing headwind (for instance, flying near the ground under a thundercloud);
or
• in a downdraught (for instance, just under the base of a mature thunderstorm).

Figure 18-13 Severe downdraughts beneath
cumulonimbus (Cb) storm cloud.

If the converse is true and the aircraft is descending from an overlying headwind
(groundspeed is less than airspeed), into a parcel of calm air, then the flightpath tends to
flatten - due to increasing groundspeed as it enters the calm layer. The pilot changes attitude to maintain the path but must reduce the power to increase the rate-of-descent.
Since the effect of the windshear, in this case, is to cause a shallower approach path
beyond the aim point, it is referred to as an ‘overshoot effect’. An overshoot effect due to
windshear, will occur when an aeroplane flies into the following conditions:
• a decreasing headwind; or
• an increasing tailwind; or
• an updraught (e.g. a thermal).
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20: Pilot Navigation

Distance to Go Markers

To assist you in flight, each leg can be subdivided with small marks placed at intervals
on the track lines drawn on the map. A very useful method is to provide ‘distance to go’
markers each 10 nautical miles back from the next turning point or destination. In flight,
you will have to make some rough estimates but these track markers will at least provide
an accurate distance to the next point.
Track Guidelines

To help estimate any deviation from the desired track, it is useful to draw 10° guidelines
either side of track emanating from each turning point.
10¡ track guides

10¡
10¡

30

Destination

ack
Desired tr
20

Departure

10¡
10¡
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Figure 20-2 Track guidelines and
distance
to go markers
334A.EPS

Flight Planning
If you have pre-planned on the day of the flight, flight planning becomes fairly easy and
straight-forward. It does take some time to build confidence – the first few are very
demanding. About two hours before your planned departure time you should check the
current NOTAMs and obtain current weather forecasts. Check that your planned levels
are satisfactory against the cloud base and enter the planning true airspeed (TAS) on the
flight plan form.
Groundspeeds and Time Intervals

From the Grid Point Wind and Temperature (GPWT), extract winds for each leg, convert
them to degrees magnetic, then enter them into the flight plan form. Remember that,
for a given indicated airspeed, the true airspeed will be greater at higher altitudes and
temperatures because of the decreased air density. Converting IAS to TAS is easily done
on the calculator side of the computer (TAS is greater).
2. Read
TAS against IAS

1. Set temperature against
pressure altitude

Figure 20-3 If necessary
convert IAS to TAS (using
pressure altitude and
temperature)
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