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ABOUT THE UAV ACADEMY 
The UAV Academy LTD is a UK based provider of training and assessments for pilots and organisations 
wishing to operate UAVs (drones) with a maximum take off mass of up to 20kg. The UAV Academy has been 
appointed as a National Qualified Entity in the UK to provide training and undertake assessments so as to 
make recommendations to the UK CAA for the issue of a Permission for Commercial Operations in UK 
airspace. 

Important Note: The training and assessments provided by our Accredited Training School, Scottcopters 
Limited on our behalf in Hong Kong and elsewhere is to UK CAA standards but does not qualify pilots for UK 
commercial operations or provide the basis for the issue of a UK Permission for Commercial Operations.  

RECORD OF AMENDMENTS 

Copyright note:  

This Handbook is the Copyright of The UAV Academy LTD and Scottcopters Limited. The modifications for use in Hong 

Kong have been made by Scottcopters™ and are believed to be correct at the time of going to press. Scottcopters 

Limited is a UAV Academy Accredited Flight School located in Hong Kong.

Amendment no. Effective Date Date Inserted Inserted by: (signature)

1.0 January 30th 2016 Jan 30th 2016 AB

1.1 February 1st 2016 Feb 1st 2016 MH

1.2 March 1st 2016 March 1st 2016 AB

1.3 11 May 2016 11 May 2016 AB

1.4 8 July 2016 8 July 2016 AB

1.5 17 October 2016 17 October 2016 AB

1.6 1 February 2016 31 Jan 2016 AB

1.7 1 May 2017 1 May 2017 AB
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PREFACE  
To legally fly a small (<20kg) UAV commercially in Hong Kong the Operator is legally required to hold a Permission 

for Commercial Operations (PfCO) from the HK Civil Aviation Department (CAD). Before a PfCO is issued the 

Operator must write, and have approved, an Operations Manual.  

The UAV Academy CDP-C™ Course has been designed to develop the pilot’s knowledge of the regulations which 

apply to commercial Visual Line of Sight flights with a UAV with a maximum take off mass (MTOM) of up to 20kg. On 

successful completion of the CDP-C™ Course the pilot will receive a certificate which provides evidence of their 

knowledge and their competence to fly safely. 

The CDP-C™ Course is in two parts; the first part is theory and the second is a practical skills assessment. 

Ground School	 	  
This is a two day classroom based course which gives the pilot all knowledge and information they need to be able to 

fly safe and legal UAV operations. The course finishes with an exam which provides objective evidence of the pilot’s 

knowledge and understanding of the subjects covered during the Ground School. On passing the examination the 

pilot is issued with a CDP-C™ (Theory) Certificate. 

Flight Operations Assessment 	  
Before the Flight Operations Assessment (FOA) can take place the pilot must have written an Operations Manual. 

This must have been reviewed and approved by Scottcopters Ltd.  

The FOA takes the form of a mock commercial assignment. Prior to the date of the FOA the pilot is given the location 

and nature of the assignment. The FOA includes the following elements: pre-site visit survey, operation planning, on 

site risk assessment, briefing of crew, completion of the mission flying task and then a mission debrief. An 

assessment will also be made of the pilot’s aircraft handling skills proficiency. The FOA normally requires two flights, 

however if flight endurance is less than 15 minutes a third flight may be required. 
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Please Note: This document is not subject to regular revision. For this reason it must not be relied upon by the 

Pilot-in-Charge of a UAV who has a clear responsibility to ensure that they are operating in accordance with the rules 

and regulations in force at the time of any flight operation. 

ABBREVIATIONS 

AAL  Above Aerodrome Level 

AIS  Aeronautical Information Service 

ANO   Air Navigation Order 2016 

ATZ  Aerodrome Traffic Zone 

BVLOS Beyond Visual Line of Sight 

CAA  UK Civil Aviation Authority 

CAD  Civil Aviation Department 

CofG  Centre of Gravity 

CDP-C™ Certified Drone Pilot - Commercial 

CPL  Commercial Pilots License 

CSC  Combined Stick Commands 

CSM  Course Study Manual 

EASA  European Aviation Safety Agency 

EVLOS Extended Visual Line of Sight 

FIR  Flight Information Region 

FRC  Flight Reference Card 

HAM  Amateur Radio Operator 

HKIA  Hong Kong international Airport 

IATA  International Air Transport Association 

ICAO  International Civil Aviation Organisation 

JARUS Joint Authorities on Rule making on Unmanned Aircraft 

LFA  Low Flying Area 

LiPo  Lithium Polymer 

MATZ  Military Aerodrome Traffic Zone 

METAR Meteorological Report Actual 

MOR  Mandatory Occurrence Reporting 
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MSD  Minimum Safety Distance 

MTOM  Maximum Takeoff Mass 

OSC  Operating Safety Case 

NAA  National Aviation Authority 

NATS  National Air Traffic Service 

NOTAM Notice to Airmen 

NQE  National Qualified Entity 

PfCO  Permission for Commercial Operations 

PIC  Pilot-in-Charge 

PPL  Private Pilots Licence 

RFI  Radio Frequency Interference 

RPAS  Remotely Piloted Aircraft System 

SAS  Scottcopters Limited Aerial Solutions  

SKARA Shek Kong Airport reporting Area 

SUAS  Small Unmanned Aircraft Systems 

SUSA  Small Unmanned Surveillance Aircraft 

TAF  Terminal Area Forecast 

TTA  Tactical Training Area 

UAS  Unmanned Aircraft System 

UAV  Unmanned Aerial Vehicle 

UAVA  UAV Academy Limited 

VLOS  Visual Line of Sight  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AVIATION TERMS, DEFINITIONS & UNIT CONVERSIONS 

Nautical Mile - NM or nml The Nautical Mile is a unit of linear measurement, set by international 
agreement as being exactly 1,852 meters (about 6,076 feet or 1.15 
statute miles.

Knot - Kt or Kn A Knot is a unit of speed equal to one nautical mile per hour

Statute Mile - ml or SM A Statute Mile is a unit of linear measure equal to 1,760 yards 
(approximately 1.609 kilometres)

Millibar - mb or mbar A unit of atmospheric pressure equal to one thousandth of a bar. 
Standard atmospheric pressure at sea level is 1013.25 millibars

Hectopascal - hPa A Hectopascal is exactly equivalent to the millibar and has become the 
standard unit used in aviation in the UK and Europe to refer to pressure 
settings. 1 hPa = 1mb

Maximum Take Off Mass - MTOM is the maximum weight at which the pilot is allowed to attempt to take 
off, due to structural or other limits.

Torque is a measure of how much a force acting on an object causes that object 
to rotate about an axis, fulcrum or pivot point.

Thrust is a reaction force. When a system expels or accelerates a mass in one 
direction, the accelerated mass will cause a force of equal magnitude 
but opposite direction on that system.

Drag refers to forces acting opposite to the relative motion of any object 
moving with respect to a surrounding air.

Lift is the force perpendicular to the oncoming flow direction. Lift is a result 
of pressure differences and depends on angle of attack, airfoil shape, air 
density, and airspeed

Gravity is a natural phenomenon by which all things with energy are brought 
towards (or 'gravitate' towards) one another. 

Centre of Gravity is the unique point where the weighted relative position of the 
distributed mass sums to zero or the point where if a force is applied 
causes it to move in direction of force without rotation.

Commercial Operations means any purpose (other than public transport) for which an aircraft is 
flown if valuable consideration is given or promised in respect of the 
purpose of the flight

Congested Area Is defined, in relation to a city, town or settlement, as any area which is 
substantially used for residential, commercial, industrial or recreational 
purposes.

Controlled Airspace is airspace of defined dimensions within which ATC services are 
provided.

Air Traffic Control is a service provided by ground-based controllers who direct aircraft on 
the ground and through controlled airspace, and can provide advisory 
services to aircraft in non-controlled airspace.
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1. AIR LAW 

1.1 National and International Aviation Regulatory Organisations 

1.1.1	 The International Civil Aviation Organisation


The International Civil Aviation Organisation is a specialised agency responsible for 

codifying the principles and techniques of international air navigation and fostering 

the planning and development of international air transport to ensure safe and 

orderly growth. The ICAO headquarters are in Montreal, Canada. 

The ICAO Council adopts standards and recommended practices concerning air 

navigation, its infrastructure, flight inspection, prevention of unlawful interference, 

and facilitation of border-crossing procedures for international civil aviation. ICAO 

also defines the protocols for air accident investigation. 

ICAO was ‘born’ in Chicago in 1944 when 52 countries signed the Convention on International Civil Aviation, also 

known as the Chicago Convention. Since then ICAO has become a specialised agency of the United Nations and as of 

April 2017, there are 191 ICAO members. 

ICAO is also a Standards Organisation responsible for establishing various standards in aviation. These vary from 

standards for aviation information (Aeronautical Information Publication) through to standards for machine readable 

passports. 

ICAO published an Unmanned Aircraft Systems (UAS) Circular 328 in 2011. In 2015 they published a document 

entitled “Manual on Remotely Piloted Aircraft Systems” Doc 10019 in which they state: 

“The goal of ICAO in addressing RPAS is to provide an international regulatory framework through Standards and 

Recommended Practices (SARPs), with supporting Procedures for Air Navigation Services (PANS) and guidance 

material, to underpin routine operation of RPAS throughout the world in a safe, harmonised and seamless manner 

comparable to that of manned operations. Most importantly, introduction of remotely piloted aircraft into non-

segregated airspace and at aerodromes should in no way increase safety risks to manned aircraft.” 

1.1.2	 JARUS


Joint Authorities on Rule making on Unmanned Systems, or more easily said, JARUS is a group of 

experts from the National Aviation Authorities (NAAs) and regional aviation safety organisations. 

Its purpose is to recommend a single set of technical, safety and operational requirements for the 

certification and safe integration of Unmanned Aircraft Systems (UAS) into airspace and at 

aerodromes. 

The objective of JARUS is to provide guidance material to help each aviation authority to write their own 

requirements so as to avoid duplication of effort. 

The work which JARUS is doing and the publication of recommendations is becoming increasingly important in 

shaping the regulatory future for UAV operations.  
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1.1.3	 The Hong Kong Civil Aviation Department 


Each ICAO member country has its own regulations which govern the use of its own airspace. The bodies empowered 

to create aviation regulations in each sovereign state are referred to as National Aviation Authorities (NAA).  

Hong Kong’s NAA is called the Civil Aviation Department. The Department is headed by the Director-General of Civil 

Aviation (DGCA). The Deputy Director-General of Civil Aviation (1) supports DGCA in overseeing the operation of the 

following Divisions:  

• Flight Standards and Airworthiness Division headed by the Assistant Director-General (Flight Standards);  

• Air Traffic Management Division headed by the Assistant Director-General (Air Traffic Management);  

• Air Traffic Engineering Services Division headed by the Assistant Director-General (Air Traffic Engineering  
Services); and  

• Airport Standards Division headed by the Assistant Director-General (Airport Standards).  
The Deputy Director-General of Civil Aviation (2) supports DGCA in overseeing the operation of the following 
three Divisions and the administrative management of various key projects of Civil Aviation Department:  

• Air Services and Safety Management Division headed by the Assistant Director-General (Air Services and 
Safety Management);  

• Administration Division headed by the Departmental Secretary; and  

• Finance Division headed by the Chief Treasury Accountant. 

The CAD is the only organisation able to issue a Permission for Commercial Operations (PfCo) using a 

UAV in Hong Kong airspace.  

1.2 Hong Kong Regulations for SUAS Operations 
It is a pilot’s responsibility to ensure that he/she understands current regulations and to operate in compliance with 

those regulations. These regulations evolve all the time, so you must take the time to ensure that you are up-to-date 

and compliant. The CAD and EASA update the CAD website at www.cad.gov.hk/english, and we recommend that you 

regularly check back for any updates to aviation laws, guidelines and procedures:  

1.2.1	 Fundamental Principles in Regulations


• UAVs are AIRCRAFT, not models, toys etc. 

• UAVs are piloted, albeit remotely 

• UAVs must operate within existing legislation/regulations 

• They have no automatic rights to airspace or special privileges 

• It is an Air Operator who undertakes any commercial flight, including UAVs 

• Equivalence - To manned aviation, not identical but with equivalent capability 

• Transparency - To ATS providers and other air users 

• Proportionate and Appropriate Regulations should be applied to UAV operations 
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1.2.2	 Requirements for issue of PfCO


The CAD have set out the requirements which must be met before they will issue a Permission for Commercial 

Operations (PfCO) for a Small Unmanned Aircraft (SUA). These requirements are: 

(1) For aircraft with a MTOM of over 20 kilos there must be an Airworthiness Certificate or aircraft with a MTOM 

of over 20 kilos there must be a Design & Construction Certificate 

(2) Pilot Qualification (theoretical knowledge and practical competency)* must be demonstrated. The Hong 

Kong CAD at present does not recognise any Qualified Entity so may invite you for a short flight test even 

though you have secured your CDP-C™ certification. Your Operations Manual should cover all issues 

contained in the CAD template guidelines.  

(3) Appropriate third party insurance cover 

(4) Organisational Approval 

* The CAD does not yet approve any company to be regarded as a Qualified Entitity (QEs) such as Scottcopters™ or 

The UAV Academy to conduct assessments of operators and to make recommendations to them (CAD) based on 

these assessments. Once a Board of UAV panel members and CAD officials have finalised their deliberations as to 

what changes are to be mandated in Hong Kong, it is anticipated that Hong Kong may follow European and the 

Japanese model and such QEs will become functional here in Hong Kong.  

1.2.3	 CAP 448C Air Navigation (Hong Kong) Order 1995 


There are two simple Articles in the ANO 1995 which underpin aviation safety and which apply to any aircraft 

operator (including models). These are: 

Article 47  
“A person must not recklessly or negligently act in a manner likely to endanger an aircraft, or any person in an 

aircraft” 

Article 48  
“A person must not recklessly or negligently cause or permit an aircraft to endanger any person or property” 

ANO 1995, should be read and studied by all UAV pilots who intend to fly in Hong Kong commercially. It is 

anticipated that CAP 448C will be amended, changed or radically updated in the near future by the CAD and after 

legislative council approval, to incorporate the necessary changes due to the recent proliferation of UAVs in the 

HKSAR.  

1.2.4	 Air Navigation (Hong Kong) Order 1995 Article 40: Items of interest 


(1) A person must not cause or permit any article or animal (whether or not attached to a parachute) to be 

dropped from a small unmanned aircraft so as to endanger persons or property. 

(2) The person in charge of a small unmanned aircraft may only fly the aircraft if reasonably satisfied that the 

flight can safely be made. 

(3) The person in charge of a small unmanned aircraft must maintain direct, unaided visual contact with the 

aircraft sufficient to monitor its flight path in relation to other aircraft, persons, vehicles, vessels and 

structures for the purpose of avoiding collisions. 
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(4) The person in charge of a small unmanned aircraft which has a mass of more than 7kg excluding its fuel but 

including any articles or equipment installed in or attached to the aircraft at the commencement of its flight, 

must not fly the aircraft: 

(a) in Class A, C, D or E airspace unless the permission of the appropriate air traffic control unit has been 

obtained; 

(b) within an aerodrome traffic zone during the notified hours of watch of the air traffic control unit (if 

any) at that aerodrome unless the permission of any such air traffic control unit has been obtained; or 

(c) at a height of more than 300 feet above the surface unless it is flying in airspace described in sub-

paragraph (a) or (b) and in accordance with the requirements for that airspace. 

(5) The person in charge of a small unmanned aircraft must not fly the aircraft for the purposes of Commercial 

Operations except in accordance with a permission granted by the Hong Kong CAD.

1.2.5 	 Flying Model Aircraft 


S.48 What should be noted when flying model aircraft?  

Operators of radio-controlled model aircraft should appreciate that the limited airspace over Hong Kong is shared 

by all aircraft. Helicopters, for operational reasons, may fly close to the tops of hills and mountains, at low level 

and at high speed. It is difficult for a pilot to see and identify a model aircraft until he is at close quarters, when it 

may be too late for evasive action. The result of a collision can be disastrous. It is therefore imperative that 

model aircraft operators fly their models at a height not exceeding 300 feet above ground level, keep a watch for 

any aircraft flying in the vicinity and ensure that they land their models immediately when they see one 

approaching.  

It is your responsibility to avoid collision. A pilot of a helicopter or light aircraft may not see a small model in time 

to avoid it.  

It is also of paramount importance that model aircraft operator keep a safe distance between his model and 

people and property on ground as the model may cause serious injuries or even fatalities and serious damage on 

impact. 

Recklessly or negligently causing or permitting a model aircraft to endanger any person or property is liable to 

prosecution.  

S.49 What are the areas forbidden to fly model aircraft? 

a) Model aircraft shall not be flown over populated and congested areas.  

b) Model aircraft shall not be flown over, or close to, any object or installation that would present a risk to 

safety in the event of damage due to any impact by the model aircraft.  

Model aircraft should not be flown in the vicinity of an airport and main aircraft approach and take-off 

paths. These areas include:  
 i. Hong Kong International Airport;  
 ii. North Lantau coastal area;  
 iii. coastal areas from Tai Lam Chung to Tsuen Wan and Tsing Yi Island;  
 iv. Victoria Harbour and its coastal areas; and 
 iv. Shek Kong area.  
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S.50. Where are the popular model aircraft flying areas?  

  (6)   The following places are frequently visited by the public for model aircraft flying:  

  (7)  i.    Tai Tong in Yuen Long;  
   ii.   Nam Sang Wai in Yuen Long; 
   iii.  Tate’s Cairn in Sha Tin;  
   iv.  Tseung Kwan O in Sai Kung; and;  
   v.   Clear Water Bay Peninsula area in Sai Kung. *  

 (8) * The hilltops at Clear Water Bay Peninsula are within the passages of air traffic used by light  
aircraft and helicopters. Operators of model aircraft should therefore ensure the safe passage of such air 

traffic, especially in poor weather conditions when pilots are forced to fly much lower than usual.  

   (9) Caution: Safety measures must always be observed even when flying model aircraft in these hot-spots.  

S51. What should be considered when choosing a site to fly model aircraft?  

(10) A good choice of flying site not only minimises the possibility of an accident but also enhances the  
pleasure of the flying experience. Here are some tips to help you choose a good site. A good site  
should be:  

(11) i. clear of persons, vessels, vehicles or structures;  
ii. away from helicopter landing pads;  
iii. clear of any power sources such as power lines, transformer stations, pylons, and transmitter 

towers, etc which might cause radio interference;  
iv. flat enough to enable safe take-off and landing; and  
v. free from visual obstruction, so that the operator can see the model aircraft in flight at all times. 

S52. Can I fly heavy model aircraft?  

(12) Except with Civil Aviation Department's endorsement or as a member or temporary member of Hong 

Kong Model Engineering Club (up to 20 Kgs), heavy model aircraft weighing more than 7kg (without 

its fuel) are not allowed to fly in Hong Kong.  

1.2.6	 Commercial Operations in Hong Kong 


General operational parameters for safe operations of non-recreational UAS in Hong Kong:  

Flying Unmanned Aircraft Systems (UAS) weighing not more than 7 kg (without its fuel) for recreational purpose can 

be classified as model aircraft flying, and no application to CAD is required. For details, please refer to CAD's leaflet 

concerning safety tips for operating UAS for recreational purpose and the webpage on "Flying Model Aircraft". Except 

with CAD's endorsement, heavy UAS weighing more than 7 kg (without its fuel) are not allowed to fly in Hong Kong 

for recreational purpose.  

The following are the general operational parameters for safe operations of non-recreational UAS: 

1. Area of operations 

a) UAS shall normally not be flown within the Aerodrome Traffic Zone (ATZ) or within 5 km of any 

aerodrome.  
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b) UAS shall not be flown over or within 50m of any person, vessel, vehicle or structure not under the 

control of the UAS operator; except that during take-off and landing, the UAS must not be flown over 

or within 30m of any person other than the person in charge of the UAS or a person necessarily 

present in connection with the operation of the UAS. Further conditions on flight safety clearance may 

be imposed on the operation of the UAS as necessary.  

c) The UAS operation site (including emergency operation zone and any safety zone for the operation of 

the UAS) shall be under the operator's full control.  

d) The take-off and landing area should be properly segregated from public access.  

2. Control of UAS  

The UAS operator shall be on site and keep the UAS within Visual Line of Sight (VLOS) during the period of 

the flight. Operating within VLOS means that the UAS operator is able to maintain direct, unaided (other 

than corrective lenses) visual contact with the UAS, and is able to monitor the UAS flight path in relation 

to other aircraft, persons, vessels, vehicle and structures for the purpose of avoiding collisions.  

3. Other related issues  

a) The UAS operator is responsible for ensuring that no person and property would be endangered by the 

UAS, and shall not fly the UAS unless he has reasonably satisfied himself that the flight can be safely 

made.  

b) No hazardous material may be carried nor objects be dropped from the UAS in order to avoid 

endangering persons or property on the ground.  

c) The person in charge of the UAS shall not fly the UAS unless before the flight he has satisfied himself 

that the mechanism that causes the UAS to home and land in the event of a failure of or disruption on 

any control systems, including the radio link, is in working order.  

d) The UAS operator shall maintain records of each flight made pursuant to the permission and makes 

such records available to CAD on request.  

e) A site safety assessment has been completed by the UAS operator, and can be made available to CAD 

on request.  

f) Permission of the land/property owner on whose land/property the UAS is intended to operate has 

been obtained.  

g) The operation is carried out in accordance with the operations manual submitted to CAD.  

4. Altitude of Operations  

The altitude of UAS shall not exceed 300 feet above ground level.  

5. Altitude keeping performance capability  

The UAS operator shall describe the means of altitude keeping to ensure that the actual altitude flown is 

accurate.  

6. Time of Operations  

a) UAS operations shall be conducted during daylight hours only.  
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b) No more than one UAS will normally be permitted at any one time within the same block of designated 

airspace.  

7. Weather Criteria  

a) ground visibility of not less than 5 km - visibility of more than 5 km may be required depending on the 

nature and area of operations;  

b) cloud base not lower than the approved altitude of operations;  

c) surface wind of no more than 20 knots, unless otherwise specified by the manufacturer (the surface 

wind speed limit may be reduced if the controllability of the UAS is in doubt);  

d) the UAS operator shall have a hand-held anemometer to monitor surface wind speed on site; and  

e) the UAS operator must not launch the UAS when any Rainstorm Warning, Tropical Cyclone Warning or 

Strong Monsoon Signal is in force. Flights may be conducted at the pilot’s discretion during 

thunderstorm warnings. 

8. Pilot Qualification  

Evidence of pilot competency is required by the Hong Kong CAD when making an application for 

permission to operate UAS. (Note that CDP-C™ may or may not be recognised and a further flight 

examination may be conducted by CAD staff)  

9. Operations Manual  

a) The UAS operator is required to submit an operations manual covering the procedures to be followed 

for all envisaged operations of the UAS. This document is a key requirement to enable CAD to 

accurately assess the application and the safety case before deciding whether to grant a permission.  

b) Guidance for the compilation of the UAS operations manual can be provided by Scottcopters™ on 

request. 

10. Communication with ATC  

a) The UAS operator shall inform the CAD/Aerodrome Supervisor before launching and on completion of 

the UAS operation. This is normally done by telephone.  

b) The UAS operator shall provide his/her contact phone number to the CAD/Aerodrome Supervisor, who 

may instruct to stop the operation when necessary.  

11. Frequency spectrum and Radio Frequency Interference (RFI)  

The UAS operator is required to seek approval from the Office of the Communications Authority on the use 

of radio frequencies and to ensure that no RFI is caused to air traffic operations and air navigation 

equipment.  

12. Application  

a) An application for operating UAS shall be submitted to the CAD well before the intended date of 

operation. 28 days minimum should be considered as a timeframe for early applications. The electronic 

form is accessible through the CAD website.  
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b) In accordance with the Air Transport (Licensing of Air Services) Regulations (Chapter 448A of the Laws 

of Hong Kong) Regulation 22, the applicant is also required to submit an Application for Permit for use 

of aircraft for the provision of air service - Unmanned Aircraft Systems (UAS).  

c) The operator is required to assess the risks involved and to provide a copy of an insurance policy that 

appropriately insures the operator in respect of third party risks which may be incurred. Scottcopters 

Limited has details of aviation insurers who can provide coverage for commercial UAS operations and 

which includes both third party liability and airframe and accessories insurance. (Note: Scottcopters 

Limited neither has any financial arrangement with any insurance company nor takes any commission 

from such recommendations or applications.) 

The application form(s) and all relevant information, including Operations Manual and Land/Property 

Owner Permission, must reach CAD at least 28 working days prior to the date of the proposed flight. 

Depending on the complexity of the proposed operation, extra time may be required for processing the 

application.  

The application form(s) and supporting documents shall be submitted to [uas@cad.gov.hk] or by fax to 

2877 8542. If by email, these documents shall be either in PDF or MS Word format for text files, and PDF 

or JPEG format for photo files. Incomplete or insufficient information may delay the application process.  

13. Other Relevant Legislations  

The UAS operator may need to comply with other legislations in Hong Kong such as provisions contained 

in the Personal Data (Privacy) Ordinance, CAP 486, Laws of Hong Kong. Information on personal data 

privacy associated with UAS is available at the following websites:  

• Homepage of Office of the Privacy Commissioner for Personal Data (PCPD)  

• PCPD's media statement on 31 March 2015  

The operator is responsible for obtaining all the necessary permissions from other relevant authorities and 

complying with conditions required by them before the operation.  

14. Enquiries  

For further enquiries, please contact the Air Services and Safety Management Division of CAD at 2910 

6611 or [uas@cad.gov.hk]. 
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1.3  CAD Permission for Commercial Operations 
• An Operations Manual, reviewed and satisfaction of a competency to fly.  

• Under 7 kg ... 150m separation from Congested Area does not apply - so 50m rule applies  

• 30m separation on take-off and landing also applies to vehicles, vessels and structures  

• Explicitly states 300’ is ‘above ground level’  

• Requirement for failsafe – causing aircraft to land in the event of a control link failure. Pilot must be 

satisfied that the failsafe is working  

• Payload must be secure  

• Maintaining logs and records  

• Landowner for the take-off and landing area must grant permission prior to flight  

1.3.1	 Log Books


It is a legal requirement for you to maintain both pilot and aircraft log books recording information for all flights, 

whether commercial (i.e. fee paying or for hire or reward of any kind) or not.  These logs may be used as evidence in 

the event of an accident. The pilot log book also provides evidence of a pilot’s currency, in other words whether they 

have flown recently with that or a similar type of aircraft. 

It is common practice to combine pilot and aircraft logs into a single system. This only works well if the system is 

electronic, such as a spreadsheet or a log book application. This is because you will need to be able to independently 

total flight time and number of flights by pilot and aircraft.  

1.3.2 	 UAS Operating Safety Case (UAS OSC)


The UAS Operating Safety Case (UAS OSC) has been devised using the Concept of Operations (ConOps) 

methodology to give a flexible method by which Operators can provide the Hong Kong CAD with a safety argument 

for intended operations. This is important as much of Hong Kong comprises congested areas. ConOps is a system 

used in the UK and the Hong Kong CAD has not yet developed its’ own ConOps framework and UAS OSC/CAOSC 

regulations. It is widely hoped that these will be considered by the CAD’s UAV Board discussions and bear fruit in due 

course.  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1.4 Rules of the Air 
The rules related to collision avoidance, often referred to as ‘Rules of the Air’ are the same for UAS as for manned 

aircraft.  

The primary operational factor which should result in effective collision avoidance is that commercial UAS pilots must 

fly their aircraft in Visual Line of Sight (VLOS).  

The absolute limits of VLOS operations, without special Permissions, is 500m laterally and 300’ vertically.  

However, these absolute limits do not override the requirement for you to “maintain visual line of sight for the 

purposes of avoiding collisions”. This means that you have to take into account the size and visual contrast of your 

aircraft, the weather conditions and of course how good your distance vision is. So, if you are flying a small white 

multi-rotor UAV your legal VLOS distances (both lateral and vertical) will be lower than a pilot flying a large fixed 

wing survey aircraft with high contrast markings or bright strobe lights. 

1.4.1	 Collision Avoidance


It is your responsibility as Pilot-in-Charge (PIC) to avoid collisions. You should not fly your aircraft at a distance 

where, should another aircraft fly into the area in which you are operating, you cannot make an assessment of the 

relative track and height of each aircraft and take whatever avoiding action is necessary. 

One of the rules of the air is that when a pilot realises that they aircraft they are 

flying is on a converging flight path with another aircraft they should turn to the right 

for avoidance. This Rule of the Air, whilst technically applies to the flight of a UAV, is 

not a workable option for UAV pilots. It is very difficult to make a judgment about 

relative height if one of the pilots is flying externally. Also, the relative speed of each 

aircraft will be very different. Whilst an incoming manned aircraft might be flying at 

120kts most UAS are capable of only 25kts to 50kts, so with the amount of time 

available to respond to a potential collision with a manned aircraft, turning your UAV 

right (you have to work out first what that means) and flying your UAV out of the 

way is not an option. Best practice is to reduce the height of your UAV as quickly as 

possible and if possible move, at the same time as you descend, towards any cover 

offered by high trees, buildings or any other structures. 
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1.5 Incident and Accident Reporting 

1.5.1	 What constitutes an accident or serious incident?


It is a legal requirement for flying accidents and serious incidents to be reported. An Accident is defined as: ‘An 

occurrence associated with the operation of an aircraft which, in the case of a manned aircraft, takes place between 

the time any person boards the aircraft with the intention of flight until such time as all such persons have 

disembarked or, in the case of an unmanned aircraft, takes place between the time the aircraft is ready to move with 

the purpose of flight until such time it comes to rest at the end of the flight and the primary propulsion system is 

shut down  

A serious accident is one where: 

• A person is fatally or seriously injured 

• The aircraft sustains damage or structural failure which adversely affects the structural strength, performance 

or flight characteristics of the aircraft  

A Serious Incident is defined as: 'An incident involving circumstances indicating that there was a high probability of 

an accident and associated with the operation of an aircraft which, in the case of a manned aircraft, takes place 

between the time any person boards the aircraft with the intention of flight until such time as all such persons have 

disembarked or, in the case of an unmanned aircraft, takes place between the time the aircraft is ready to move with 

the purpose of flight until such time it comes to rest at the end of the flight and the primary propulsion system is 

shut down.' 

NOTE: The difference between an accident and a serious incident lies only in the result. 

A Reportable Occurrence is defined as: 'Any incident which endangers or which, if not corrected, would endanger 

an aircraft, its occupants or any other person.'  

1.5.2	 Reporting


Any person involved who has knowledge of the occurrence of an accident or serious incident in UK airspace must 

report it by completing form DCA 233 and submitting it to the Hong Kong CAD Air Accident Investigation Division 

using the online form at:  

http://www.cad.gov.hk/application/DCA%20233.pdf 

The following information should be inserted not the form where applicable: 

Aircraft Accident / Incident Reporting Form (ACCID / INCID) - DCA233 (11/2015) 

• Personal particulars of reporter: 

• Your name 

• Today’s date 

• Contact Address 

• Role of reporter in relation to the aircraft: 

• Pilot in command Operator Pilot flying Air Traffic Controller Owner Rescue/fire service 

• Aerodrome operator Other (please specify): 

• Telephone 

• Facsimile 

• Email 

• Crew / operator / passenger particulars: 
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• Name and qualification of pilot in command 

• Name of pilot flying at the time of occurrence 

• Name of additional crew (if applicable) 

• Nationality of crew and passengers (if available) 

• Telephone 

• Aircraft nationality and registration 

• Name of aircraft owner 

• Flight number 

• Aircraft manufacturer and model 

• Aircraft serial no. 

• Name of aircraft operator and hirer (if any) 

• Operator’s telephone 

• Accident/Incident details: 

• Operator’s facsimile 

• Operator’s email 

• Date of occurrence *(Local # /UTC) 

• Time of occurrence *( Local # /UTC) 

• Position of the aircraft with reference to some easily defined geographical point and latitude and longitude 

• Local time of the place of occurrence 

• Last departure point 

• Departure time 

• Next point of intended landing 

• Actual point of landing (if different) 

• Total crew 

• No. with no injuries 

• No. with minor injuries 

• No. with serious injuries 

• No. of fatalities 

• Extent of damage to the aircraft: Please describe the damage: 

• Destroyed 

• Substantial 

• Minor 

• None 

• Please describe the accident or incident: 

• Please enclose additional sheets as necessary 

Please describe the physical characteristics of the accident or incident area (including an indication of access 
difficulties or special requirements to reach the site (if applicable)): 

Any dangerous goods on board the aircraft: Yes Please provide details of the dangerous goods on board (if yes) 

When completed, send the report to the AID by at least one of the following means 

Tel: Fax: Email: AFTN: Post: 

(852) 2910 6821 (24 hours) 

(852) 2910 1178 (24 hours) aid@cad.gov.hk VHHHYLYX Accident Investigation Division, Civil Aviation Department, 1 
Tung Fai Road, Hong Kong International Airport, Lantau, Hong Kong 

Pilots should note that any accident involving fatality, serious injury or significant damage to third party 

property should also be reported to the appropriate emergency services. 
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1.6 Airprox Reporting 
An ‘Airprox’ is an situation where, in the opinion or pilot or air traffic service personnel, the distance between aircraft 

as well as their relative positions and speed have been such that the safety of the aircraft involved may have been 

compromised. 

It is the responsibility of the PIC to report any Airport incidents to the CAD. The Airprox reporting form DCA 232 may 

be downloaded from the CAD web site at: 

http://www.cad.gov.hk/application/DCA%20232.pdf  

Airprox incidents are investigated by the CAD.  

1.7 Data Protection and Privacy 
It is your responsibility as an Operator and as a PIC to comply with the regulations relating to data protection and 

privacy. Capturing of images of identifiable individuals, even inadvertently, may be subject to the Personal Data 

Privacy Ordinance.  

In general terms, if you capture images of people where the detail is sufficient to be able to identify them, you must 

ensure that you use caution in their further use. 

It is your responsibility to ensure that you are familiar with Personal Data Protection and Privacy legislation and that 

your operation complies. Information can be found on the Privacy Commissioner’s web site: 

www.pcpd.org.hk 
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2. NAVIGATION & CHARTS 

2.1 Navigational Limits for UAVs under 20kg MTOM 
UAVs with a Maximum Takeoff Mass of up to 20kg are limited to Visual Line of Sight (VLOS) navigation. The limits for 

VLOS flights are: 

• Distance: 500m radius from the PIC 

• Height: 300ft from the ground 

• Visibility: Sufficient for the flight operation and to maintain VLOS for the purposes of avoiding collisions 

2.2 Why do you need to use maps and charts? 
The primary reason for a UAV pilot to be able to use and understand maps and charts is so that they are able to 

make judgements and take decisions which result in any UAV flight operations they undertake complying fully with 

Articles 47 and 48 of the ANO 1995 and any specific limitations and conditions set out in the Air Operator’s 

Permission for Commercial Operations. 

As part of planning each flight operation (site survey) you will need to use maps and charts to check the following: 

• Terrain, lay of the land. The elevation (height above sea level) of your proposed operating site 

• Identify nearby buildings, highways and other man made structures 

• Identify potential public access points such as roads, footpaths, national trails etc. 

• Identify whether the site is in or close to any controlled or restricted airspace 

• Identify nearby airfields and other sites where aviation activities are likely 

• Check whether the operating site is in or near to a military Airport Reporting Area (SKARA)  

This is an important part of your risk assessment process. You may also need to use maps and charts as part of your 

responsibility to gain permission from the landowner of the area you intend to use for take off and landing. 

The most important maps are the HK Lands Department map and Aeronautical Charts. They both are available in 

different scales. The Lands Department Map is useful for identifying features on the ground and the topography of 

the area. Aeronautical charts give information about flying activities and restrictions in and around your planned area 

of operation. For UAS use in Hong Kong, the 1:500,000 Helicopter Operations Chart is most useful and can be bought 

through Lands Department outlets.  

2.3 Grid References 

2.3.2 	 Aeronautical Charts


Aeronautical charts use the nautical system of latitude 
and longitude to create a grid allowing reference to the 
location of any point on the earth’s surface. 
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Latitude 
Lines of latitude measure north-south position between the poles. The equator is defined 

as 0 degrees, the North Pole is 90 degrees north, and the South Pole is 90 degrees 

south. Lines of latitude are all parallel to each other, thus they are often referred to as 

parallels. One degree of latitude is 60 nautical miles, 69 statute miles or 111 km. These 

lines are subdivided into 60 minutes and these minutes are further divided into 60 

seconds. One minute of latitude is 1 nautical mile, 1.15 statute miles, or 1.85 km. 

Longitude 
Lines of longitude, or meridians, run between the North and South Poles. They measure 

east-west position. The prime meridian is assigned the value of 0 degrees, and runs 

through Greenwich, England. Meridians to the west of the prime meridian are measured 

in degrees west and likewise those to the east of the prime meridian are measured to by 

their number of degrees east. 

Coordinates 
Coordinates using this system are expressed in Degrees/Minutes/Seconds with the latitude 

first and longitude second. So a typical coordinate would be expressed as  

51°40’05”N 002°03’25’W 

Be aware that these coordinates are sometime expressed in decimal form. This is the case when you use Google 

Maps to identify locations. The same coordinate would be expressed as: 

51.669754, -2.057485  

2.3.2 	 HK Lands Department Maps


Grid references are used to identify a specific 

location on a map. The Ordnance Survey (OS) 

developed a means of describing any location in 

Hong Kong, by using a code of letters and numbers 

called a Grid Reference. Such a system works by 

dividing up Hong Kong into squares forming a grid.  

These charts are divided into single kilometre 

squares. This is shown on the diagram on the rights 

below in a small scale Helicopter Operations 

Aviation chart. The Kilometre squares may further 

be divided to allow the level of precision required. 

Thus grid references are commonly expressed 

using 4 digit or 6 digit references. A 6-figure reference is accurate to a tolerance of 100 metres. On larger scale 

maps references of up to 10 figures can be accurate to 1 metre. A typical 6 digit OS map grid reference would be 

ST961967.  
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2.4	 Specialist Charts


There are many specialist maps and charts available. There are two charts which are particularly important for 

planning UAV operations. 

Hong Kong Local Flying Chart - this shows high pints of land and also masts and permanent structures which manned 

aircraft must avoid. It also shown the TMA/ATZ and control areas in Hong Kong airspace. 

Also a route chart showing where helicopters fly. They also employ holding pattern areas near the HKIA and tend to 

follow ridge lines and passes in between peaks. UAV pilot should be aware of these. Details of specific areas will be 

covered during the theory course. 
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2.4.2	 Macau Helicopter Routes


If you are planning an operation within Victoria Harbour or to the west of Victoria Harbour, one of the considerations 

is the location of defined helicopter routes. CAD are unlikely to permit commercial UAV operations near the Shun Tak 

heliport or in Restricted airspace. The Macau/Hong Kong helicopter route is one of the busiest in Asia. 
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2.5 Global Navigation Satellite System 

2.5.1	 Principles of GNSS


GNSS (Global Navigation Satellite System) is a satellite 

system that is used to pinpoint the geographic location 

of a user's receiver anywhere in the world. Currently 

only the United States NAVSTAR Global Positioning 

System (GPS) and the Russian GLONASS are global 

operational GNSSs. In the future the Chinese BeiDou 

and the European Galileo GNSS systems may become 

fully operational.  

Each satellite broadcasts a signal that contains orbital 

data (from which the position of the satellite can be 

calculated) and the precise time the signal was 

transmitted. The orbital data is transmitted in a data 

message that is superimposed on a code that serves as a timing reference. The satellite uses an atomic clock to 

maintain synchronisation of all the satellites in the constellation. The receiver compares the time of broadcast 

encoded in the transmission of three (at sea level) or four different satellites, thereby measuring the time-of-flight to 

each satellite. Several such measurements can be made at the same time to different satellites, allowing a continual 

fix to be generated in real time. 

2.5.2	 Limitations of GNSS


The incorporation of GNSS satellite receivers in modern UAV systems has massively increased the utility and ease of 

use of these aircraft, allowing position hold, accurate positioning information and advanced flight modes such as  

failsafe return to land, course lock and waypoint flying. While the advantages are clear it is very important to be 

aware of the limitations of the GNSS system and of the GNSS receivers carried by UAVs. 

• Very weak signal 

• Signal is easily disrupted, by objects, thick clouds etc. 

• Slow acquisition / lock can be experienced 

• Signal can easily be jammed 

• Cheap devices (truck drivers) 

• Military exercises quite often involve widespread 

intermittent jamming or degrading of GNSS  

• Signals can be distorted 

• Deliberately, either maliciously or as a result of military 

activity 

• By the ionosphere 

• By terrain or structures (multi-path distortion) 

• Solar Activity 

• Look out for a high Kp Index – anything above 4 might cause a problem with GOPS accuracy and reliability 
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2.5.3	 What happens when GNSS is compromised?


If you are flying your UAV using GPS position hold mode and the system on your aircraft recognises that it no longer 

has a useable GNSS signal it most likely will automatically change the flight mode of the UAV to stabilised mode, 

which is often referred to as ATTI mode. In this mode your aircraft will no longer hold position and will drift with the 

wind. If you do not recognise that this has happened you may end up with the aircraft drifting away from you to a 

distance where it is difficult to see for the purposes of aircraft orientation and recovery to land. It is critically 

important therefore that the PIC and other crew monitor telemetry and an LED status signals prior to take off and 

then continuously during flight. It is also important for the PIC to have the flying skills necessary to recover the 

aircraft when it is flying in ATTI mode. 

It is also possible that your GNSS signal is compromised or degraded in some way (e.g. multi path distortion) but 

your system does not recognise this, so does not switch flight modes to protect the aircraft. In this situation you may 

notice a change in the way that your UAV responds to your control input. It might wander when it should be holding 

position. In particular you may see a divergent circling flight behaviour, sometimes referred to as a toilet bowl, where 

the UAV tries ever harder to hold position, but is in fact flying wider and faster circles. If you see this sort of 

behaviour you should immediately switch into the ATTI flight mode to take the GNSS system ‘out of the loop’ and 

then recover the aircraft to a safe landing. 
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3. UAS AIRSPACE OPERATING PRINCIPLES 

3.1 Flight Information Region (FIR) 
In aviation, a flight information region (FIR) is a specified 

region of airspace. Every portion of the atmosphere belongs to 

a specific FIR. Smaller countries' airspace is encompassed by a 

single FIR; larger countries' airspace is usually subdivided into 

a number of regional FIRs. Some FIRs encompass the 

territorial airspace of several countries. There is no standard 

size for FIRs – it is a matter for administrative convenience of 

the country concerned. The division among authorities is done 

by international agreement through the International Civil 

Aviation Organisation (ICAO). 

Hong Airspace occupies a huge area, including upper airspace 

over Macau as indicated in the chart on the right. UK Airspace 

on the other hand comprises two FIRs, London and Scottish. 

Scottish includes airspace over Northern Ireland.  

Each FIR has a unique four letter code which is known as the ICAO Designator. For example the Hong Kong FIR is 

VHHK. 

3.2 Airspace Classification 

3.2.1	 Controlled Airspace


Controlled airspace is airspace of defined dimensions within which ATC services are provided. The level of control 

varies with different classes of airspace. Controlled airspace usually imposes higher weather minimums than are 

applicable in uncontrolled airspace. 

3.2.2 	 Uncontrolled Airspace


Uncontrolled airspace is airspace where an Air Traffic Control (ATC) service is not deemed necessary or cannot be 

provided for practical reasons. According to the airspace classes set by ICAO both class F and class G airspace are 

uncontrolled. It is the opposite of controlled airspace. 

3.2.3	 Airspace Classes


On March 12, 1990, ICAO adopted the current airspace classification scheme. The classes are fundamentally defined 

in terms of flight rules and interactions between aircraft and Air Traffic Control (ATC). Generally speaking, the ICAO 

airspaces allocate the responsibility for avoiding other aircraft, namely either to ATC (if separation is provided) or to 

the aircraft commander (if not). 

Some key concepts are: 

• Separation: Maintaining a specific minimum distance between an aircraft and another aircraft or terrain to 

avoid collisions, normally by requiring aircraft to fly at set levels or level bands, on set routes or in certain 

directions, or by controlling an aircraft's speed 
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• Clearance: Permission given by ATC for an aircraft to proceed under certain conditions contained within the 

clearance 

• Traffic Information: Information given by ATC on the position and, if known, intentions of other aircraft likely 

to pose a hazard to flight 

• Flight Rules: Aircraft can operate under Visual flight rules (VFR) or Instrument Flight Rules (IFR). There is also 

an intermediate form, Special visual flight rules (SVFR) 

 

In HK all airspace is classified as follows: 

Class A: Includes most airways and the Terminal 

Control Areas (TMAs) around HKIA above either 8,000 

or 9,000 feet. 

Class B: Not currently used in HK. 

Class C: TMA and ATZ affected airspace. 

Class D: Not currently used in HK. 

Class E: Not currently used in HK. 

Class F: Not currently used in HK.  

Class G: All remaining airspace - uncontrolled. 

3.2.4 	 UAV Flights in Controlled Airspace


It is entirely legal to fly within controlled airspace 

provided you have obtained any clearance required. 

The provisions of the CAD guidelines are that only 

aircraft over 7kg are required to obtain permission to 

fly within controlled airspace. If your aircraft’s MTOM 

is 7kg or less you do not technically need permission 

to fly in controlled airspace. However, you should 

consider (Risk Assess) whether you should contact 

Air Traffic Control (ATC) in advance to inform them 

that you will be operating. If you do decide to 

contact ATC the details you should give them should include: 

• Where - Ideally the bearing and distance from a landmark or an airfield. Alternatively a grid reference position 

can be given 

• When - your expected time for operations. You should let them know the start and end time expressed in Zulu 

or GMT 

• Extent, both lateral and height 

• Contact details - in case they need to contact you 

If your aircraft is over 7kg you must have permission from the CAD for the airspace in which you want to fly. HKMEC 

located in Tai Tong near Yuen Long has a general permission to fly model aircraft up to 20 Kgs for both members and 

temporary paid up members.  
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If you are granted permission you must comply with any instructions (including limitations) given by ATC when they 

gave clearance and any further instructions given by them during your operation. 

3.3  Other Airspace 

3.3.1	 Aerodrome Traffic Zones


Aerodrome Traffic Zones (ATZ) are circular zones around an airport with a radius of 2 nm or 

2.5 nm depending on runway length The ATZ extends from the surface to 2,000 ft (600 m) 

AAL (above aerodrome level). Aircraft operating within an ATZ during their published hours of 

service must obey the instructions of the tower controller (if present). 

It is highly recommended that UAV Operators should make contact with ATC or the Tower of 

any airfield if they wish to operate within five miles any airfield. They must contact the airfield for any operations 

within the ATZ. 

3.3.2	 Military Aerodrome Traffic Zones


Military Aerodrome Traffic Zones (MATZ) such as Shek Kong 

Military Airport in Shek Kong above, (SKARA), are zones around 

military air bases in class G airspace. Military aircraft treat these 

as if they are controlled airspace; civilian traffic are advised but 

not obliged to do the same (although they must respect the ATZ 

contained within the MATZ). A MATZ usually consists of a 

circular zone with a radius of 5 nm, extending from the surface 

to 3,000 ft (900 m) AAL (above aerodrome level). Stubs 4 nm 

wide and 5 nm in length, orientated with the aerodrome's main 

runway, extend on opposite sides of the central circle, extending 

from 1,000 ft (300 m) to 3,000 ft (900 m) AAL.  

It is strongly advised that you should inform the controlling ATC 

unit of any planned UAV operation within or close to a MATZ. 

You must contact the airfield for any operations within the ATZ 

contained within the MATZ. 

3.3.3	 Reserved Airspace


There are a number of areas in HK where flight of aircraft is prohibited or restricted in some way below a defined 

height. There are also areas where, for a variety of reasons, flight is deemed to be dangerous, usually because of 

some activity taking place on the ground. This areas are clearly marked on aviation charts. There are three types of 

reserved airspace: 

• Prohibited Area- no flying of any sort in this airspace 

• Restricted Area - there are some restrictions over flying in this airspace, for 

example there are restricted areas around many prisons where helicopter 

flights are not allowed  

• Danger Area - Not all of these are permanently active. Local ATC units would be able to advise on whether a 

Danger Area is active or not 
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The area will have an identifier such as R121/2.2. This indicates Restricted area 121 with vertical extent to 2,200 

feet. 

3.3.4	 Temporary Airspace Reservations


From time to time it is necessary to establish temporary restricted airspace. This is often to give protection to air 

traffic flying outside controlled airspace, such as flights containing Internationally Protected Persons (IPP). 

Occasionally, whole areas may be designated as no fly zones. This is usually to give additional protection to VIP’s 

arriving or departing by air. These reservations are notified by Notice to Airman (NOTAM). 

3.4 Obtaining Information 

3.4.1	 Aeronautical Information Service


One of the least known and most vital roles in support of international civil aviation is filled by the Aeronautical 

Information Service (AIS). The objective of the Aeronautical Information Service is to ensure the flow of information 

necessary for the safety, regularity and efficiency of international air navigation. 

The manner in which aeronautical information is gathered and managed is determined by ICAO. The goal is to satisfy 

the need for uniformity and consistency in the provision of aeronautical information/data that is required for 

operational use by international civil aviation. 

ICAO Annex 15 specifies that aeronautical information should be published as an integrated aeronautical information 

package (IAIP), composed of the following elements: 

• The Aeronautical Information Publication (AIP), including amendment services 

• AIP supplements 

• Aeronautical Information Circulars 

• NOTAM (Notice to Airmen)—alerts aircraft pilots of any hazards en route or at a specific location 

• Checklists and lists of valid NOTAM 

• Pre-flight Information Bulletins 

 
The AIP for the Hong Kong FIR is managed by CAD and is available at http://www.cad.gov.hk/english/aip.html  

3.4.2	 NOTAMs


A Notice to Airmen (NOTAM or NoTAM) is a notice filed with an aviation authority to alert aircraft pilots to potential 

hazards along a flight route or at a location that could affect the safety of the flight. NOTAMs are unclassified notices 

or advisories distributed by means of telecommunication that contain information concerning the establishment, 

conditions or change in any aeronautical facility, service, procedure or hazard, the timely knowledge of which is 

essential to personnel and systems concerned with flight operations. 

It is a pilot’s legal responsibility to check for any NOTAMs which might effect a planned flight before that flight is 

made. This responsibility applies fully to commercial UAV pilots. 

A NOTAM is filed with an aviation authority to alert aircraft pilots of any hazards en route or at a specific location. 

The authority in turn provides a means of disseminating relevant NOTAMs to pilots. NOTAMs are issued (and 

reported) for a number of reasons, such as: 
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• hazards such as air shows, parachute jumps, kite flying, lasers, rocket launches, etc. 

• flights by important people such as heads of state (sometimes referred to as temporary flight restrictions, 

TFRs) 

• closed runways 

• inoperable radio navigational aids 

• military exercises with resulting airspace restrictions 

• inoperable lights on tall obstructions 

• temporary erection of obstacles near airfields (e.g., cranes) 

• passage of flocks of birds through airspace (a NOTAM in this category is known as a BIRDTAM) 

NOTAMs are transmitted in coded form. It is not difficult to decode a NOTAM, however there are plenty of web sites 

which provide decoded NOTAM information. 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4. AIRCRAFT KNOWLEDGE 

4.1 Principles of Flight 
UAVs are currently either rotary or fixed wing. Rotary UAVs may be either single rotor or multi rotor. The principles of 
flight apply no matter what the type of aircraft, but we will look later on in this module at how these aircraft are 
controlled the air. 

4.1.1	 Lift


Lift is the name given to the force which is required to overcome the force of gravity. Gravity is of course the force 

which acts downwards on the UAS a (measured as weight) and lift is the force which is required to overcome the 

gravitational force so as to achieve flight. 

Whether your UAV is fixed wing or rotary, the lift it 

needs to fly is generated by an airfoil shaped flying 

surface moving through the air. For a fixed wing 

aircraft this is the wing and on a rotary craft the 

blades of the rotor (or propellers) are airfoils which 

generate lift. Lift is generated by an airfoil as a 

result of the differing speeds over the surface of 

the airfoil on the top and the bottom. The shape of the airfoil means that the air has to travel further across the top, 

so it has to accelerate. This difference in air speed creates a reduction in the air pressure on the top of the airfoil and 

this difference in pressure between the top and bottom surface is what creates lift. 

In a fixed wing aircraft the movement of the airfoil (i.e. wing) 

through the air is as a result of the forward motion of the aircraft. In 

a rotary aircraft the movement is as a result of the rotors (wings) 

being rotated under power.  

The amount of lift generated by any given airfoil is effected by a 

number of factors, between which there is a relationship which can 

be mathematically defined as an equation. That equation is outside 

the scope of this syllabus, but it is important to understand these 

variables. They are: 

• The efficiency of the airfoil which is a function itself of the shape of the airfoil the angle at which it is moving 

through the air (known as the Angle of Attack) 

• The density of the air through which the airfoil is moving 

• The speed at which the airfoil is moving through the air 

• The actual surface of the airfoil 

If any of these parameters alters, so will the lift generated by your aircraft. Realistically you as a pilot are not able to 

change either the efficiency or the surface area of the airfoil itself; but the speed of the airfoil through the air may be 

altered by you by increasing throttle to speed up the propeller generating forward thrust in a fixed wing or to 

increase the speed of the propellers lifting a rotary aircraft. 
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The one factor which might change and which is not under your 

control is air density. The density of the air reduces with increases 

in height and/or temperature. Air density also decreases a little as 

humidity increases. So, if you need to fly your aircraft in a high 

altitude location, particularly one which is hot, you will find that the 

amount of payload which can be lifted and the flight endurance will 

reduce. If you go high enough the aircraft may not even be able to 

leave the ground. The risk here, especially with a multirotor, is that 

the lift generated may be reduced to the point where the aircraft 

might be capable of lifting off the ground, but as soon as you start any manoeuvre there is not enough lift acting 

vertically to sustain flight. 

4.2 Command and Control 

4.2.1	 Fixed Wing


In a conventional fixed wing aircraft the 

attitude of the aircraft in each of the 

three axis, pitch, roll and yaw, is 

controlled by the pilot using a stick (or 

yoke) and rudder controls which move 

control surfaces to alter the airflow to 

create the required movement. The 

diagram on the right shows these 

control surfaces.  

The ailerons move the aircraft in the roll 

axis, the elevator moves it in pitch 

(nose up or down) and the rudder 

moves the aircraft in yaw. Most aircraft 

are designed to be aerodynamically 

stable, so that small displacements on any axis are automatically corrected without pilot input. In some aircraft the 

wings incorporate flaps on the training edge. These alter the shape of the wing allowing it to generate more lift at 

lower speeds. They also create extra drag which helps to slow the aircraft down. Flaps are used by the pilot on take 

off an landing. On take off the flaps are retracted once airborne and at a safe flying speed. 

4.2.2	 Single Rotor


Single rotor aircraft are most commonly referred to as helicopters; although some helicopters are in fact multirotors, 

perhaps the best know of these being the Chinook tandem rotor military transport helicopter. 

Helicopters are controlled by the pilot using very much the same stick (called a cyclic in a helicopter) and rudder 

controls as in a fixed wing aircraft, but the way that their control inputs are translated into movement in each of the 

axis is very different.  
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The rotor head incorporates a plate 

which allows the pilot’s movement of 

the cyclic control to alter the angle of 

attack of the rotor blades as they spin 

around. So, if the pilot wants to start 

moving forward he pushes the cyclic 

forward which results in the angle of 

attack of the rotor blades to increase as 

they pass the back of the disk. This 

increase in angle of attack results in an 

increase in lift at the back of the rotor 

disk which pitches the rotor disk forward 

and the helicopter, being suspended 

from the disk follows the disk and the 

whole aircraft starts moving forward.  

The pilot controls yaw on the helicopter with rudder pedal (usually referred to as anti-torque pedals). However, 

rather than moving a rudder control surface yaw is controlled by altering the pitch of the tail rotor to create more or 

less lift to rotate the helicopter in the yaw axis. The tail rotor on the helicopter is needed as well to counter the 

torque effect of the large blades rotating.  

4.2.3	 Multi Rotor


Multirotor aircraft do not have any moving control surfaces. The only moving parts are the motors which spin fixed 

pitch propellers. Control is achieved by varying the speed of each rotor to alter the amount of lift it generates. The 

changes in speed of each motor have to be made incredibly fast and this is achieved by using a flight controller 

which incorporates a powerful computer.  

The flight controller takes information from gyro and accelerometer sensors, an electronic compass and a sensate air 

pressure sensor to understand whether the multirotor is moving in any of the axis and what its position is relative 

the the ground and its height with reference to its take off point. The flight controller processes this information 

continuously and very rapidly to work out what changes it needs to make to the rotation speed of each motor in 

order to achieve stable flight.  

The pilot of a multirotor UAV asks for 

movement in one or more axis using his 

radio control transmitter in very much 

the same way as a pilot sitting in a 

plane or helicopter. The pilots inputs on 

the transmitter are passed as signals to 

the flight controller on board the 

multirotor and it works out what 

changes it has to make to the speed of each motor in order for the aircraft to respond as it should to the pilot’s 

inputs.  
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So, to move the quadcopter forward the pilot moves the right stick forward on his transmitter. That results in the 

flight controller slightly increasing the rpm of the rear motors and reducing the rpm of the front motor. The resultant 

thrust imbalance results in the quad pitching forward and and this change in the angle of thrust starts moving the 

quad forwards. Most flight controllers will also be increasing the overall thrust generated so as to maintain height.  

Multirotors are affected by the torque effect of the motors in the same way as helicopters. Multirotors have matching 

pairs of clockwise and anticlockwise rotating propellers which means that in a stable state the torque effect is 

neutral. Yaw is controlled by increasing the speed of the motors turning in the opposite direction to the desired yaw 

direction and at the same time decreasing the speed of the motors turning in the opposite direction. This creates a 

torque imbalance which results in the aircraft yawing in the desired direction. 

4.2.4	 Radio Control


A UAV pilot is, by definition, located outside the aircraft and their control of 

that aircraft is achieved via a radio link between a hand held transmitter and 

a receiver carried on the UAV. The radio signal is digital and the transmitter 

and receiver are ‘bound’ to each so that the transmitter’s broadcasted signal 

includes a unique code which the receiver recognises.  

There are two radio frequency bands in common use for the control of UAVs. 

These are 2.4Ghz and 5.8Ghz. The 2.4Ghz frequency is by far the most 

commonly used for control of the aircraft. This frequency is used more and 

more for video transmission as well as aircraft control. The 5.8Ghz frequency 

is used almost exclusively for the transmission of video. Both of these 

frequencies are shared with WiFi and other applications, so the bands are often very busy, especially in built up 

areas. However, instead of transmitting on one channel at a time, both the transmitter and receiver are constantly 

hopping from channel to channel - at over 1000 times a second! When you initially 'pair' your transmitter to your 

receiver, they initiate the synchronised sequence of channel hopping. 

With 2.4GHz effectively 40 channels are available and the sets automatically set themselves to an unused frequency 

when switched on. Operation is constantly self monitored and the set will move to an unused frequency if any 

interference is detected.  

There are legal limits to the output power of the transmitters. For 2.4Ghz the maximum output power is 100mw and 

for 5.8Ghz the limit is 25mw. Both frequencies provide good range, even with just 25mw output a 5.8Ghz transmitter 

should easily give 500m range for a video feed. However, both the frequencies are strictly line of sight. Neither are 

tolerant of anything in between the transmitter and receiver, so the signal may be interrupted by buildings, trees or 

even people standing in front of you. 

4.2.4	 Radio Frequency Interference


Although the radio control system has some clever technology to deal with radio noise and maintain the integrity of 

the connection between your transmitter and the aircraft, there are still situations when radio frequency interference 

(RFI) could cause problems. 

The primary cause of RFI is in fact your own aircraft. For example, if you have a slightly loose connection or your 

control signal wires run close to, or parallel to power cables, you may well find that your aircraft’s control system is 

compromised. The most common symptoms for this are small twitches or glitches of your UAV. If you start seeing 

this sort of behaviour you should land immediately and investigate. 
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External sources of powerful radio transmissions are capable of ‘swamping’ the signal between your transmitter and 

the UAV. Even if the source of transmissions should be broadcasting on a different frequency, there is always a level 

of ‘dirty’ transmission on all frequencies if you are close to (i.e. within about 150m) of the source of transmission. 

You should therefore try to avoid operating nearby any obvious source of strong radio signals. These might include: 

• Mobile telephone masts 

• Amateur Radio Operators (HAM Operators) 

• Outside broadcast vehicles 

4.2.5	 Flight Modes


The current generation of commercially available UAVs offer a number of flight modes to help the pilot. In all of these 

modes height is normally maintained automatically with the datum being the take off point. 

GPS assisted position hold with stabilisation 
The most commonly used mode is GPS assisted position hold with stabilisation. This mode is now referred to as  
P-GPS on DJI UAVs, previously as GLS-ATTI. In this mode the aircraft is stabilised, so as the ‘cyclic’ control stick is 

centred the aircraft will return to level flight. It also will, as soon as the stick is centred, hold lateral position using 

the GPS positioning information. This mode requires at least 6 satellites to be acquired.  

Stabilisation only 
This mode provides stabilisation but the lateral position hold is deactivated. The mode is often referred to as ATTI 

(short for attitude). This means that the aircraft will be carried with the wind and if already moving will carry on 

moving when the stick is centred. This mode is especially useful for capturing video as it provides for the smoothest 

flight possible. It does however require more flying skills as the pilot has to compensate for the effect of any wind. 

You will be required to demonstrate a good level of aircraft control in ATTI mode when you undertake your Flight 

Operations Assessment. 

Special Modes 
Depending upon the manufacturer of your UAV there are likely to be a number of additional special function modes. 

These can be extremely useful to the pilot. In particular they may help the pilot achieve results with video on a 

single operator aircraft (i.e. no camera operator) which would be very difficult otherwise. These modes might 

include: 

 

• Return to Land 

• Home Lock 

• Course Lock 

• Zip Wire 

• Point of Interest 

• Waypoints 

• Follow Me 
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4.3 Operational Envelope 
Every aircraft has limitations. In manned aviation for example there is a maximum airspeed (Vne) which can has 

been demonstrated during the test phase of the aircrafts development and certification. Flying that aircraft over Vne 

runs the risk of structural failure and this is of course not a great idea.  

Your UAV is no different. It has its own capabilities and these have their 

limits too. As a UAV pilot you should be aware of the limitations of your 

own aircraft. Your aircraft limitations also have to be documented in your 

Operations Manual when you add an aircraft to it. The limitations should 

include: 

• Maximum Take Off Mass (MTOM) 

• Maximum Altitude at MTOM 

• Centre of Gravity tolerance 

• Maximum and minimum operating temperature 

• Maximum wind speed and gust component 

• Precipitation (most UAV’s cannot be flown in the rain) 

4.4 Vortex Ring 
The vortex ring state, also known as settling with power, is a dangerous condition that may arise in helicopter flight, 

when a vortex ring system engulfs the rotor causing severe loss of lift. 

In forward flight, there is no upward flow of air in the hub area. As forward airspeed decreases and vertical descent 

rates increase, an up-flow begins because there are no airfoil surfaces in the mast and blade grip area. As volume of 

up-flow increases, the induced flow (air 

pulled or "induced" down through the rotor 

system) of the inner blade sections is 

overcome and the blades begin to stall 

near the hub. As the inner blade sections 

stall, a second set of vortices, similar to 

the rotor tip vortices, form in the centre of 

the rotor system. The inner set of vortices 

decreases the amount of lift being 

produced and causes an increase in the sink rate. In an accelerated condition, the inner and outer vortices begin to 

feed each other to the point where any increase in rotor blade pitch angle increases the interaction between the 

vortices and increases the rate of descent. In this state, the helicopter is operating in its own downwash, descending 

through descending air. The failure of a helicopter pilot to recognise and react to the condition can lead to high 

descent rates and impact with terrain. 

UAVs are subject to Vortex Ring and the pilot must look out for the signs which are generally a rocking of the aircraft 

when it is in a descent. It is good practice when descending to maintain lateral movement, but this should not be in 

the same direction as the wind. If the aircraft shows signs of entering Vortex ring the pilot should move the cyclic 

stick on the transmitter (right stick) forwards and once the aircraft has some lateral speed increase the power to 

regain height. 
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4.5 Payload 
The PIC is responsible for ensuring that any payload carried by the UAV is 

securely attached to the aircraft and that the weight of the payload does not 

result in the aircraft exceeding the MTOM declared in the Operations Manual 

and/or in the manufacturer’s aircraft specifications.  The PIC should also 

ensure that the Centre or Gravity is still within limits, both laterally and 

vertically, after the payload has been attached. 

4.6 Aircraft Related Emergencies 
There are a number of emergency situations which can arise from a aircraft system malfunction in the air. These 

include: 

• Fly-away 

• Control link failure 

• Loss of power 

• Aircraft fire 

• Ground station failure 

 
Procedures for dealing with these emergencies are set out in the Operations Manual. A fly-away emergency could  

potentially represent a serious risk to other aircraft. There are procedures which, if followed, will reduce the risk of a 

fly-away. These are: 

• Calibrate Magnetometer (compass) 

• Make sure home point has been set correctly 

• Learn how to fly your aircraft in ATTI mode 

  
In the event that you have a flyaway situation you should do the following: 

• Attempt to regain control - switch to ATTI mode 

• Press the failsafe button 

• Use Combined Stick Commands (CSC) to try to stop the motors 

• Make note of aircraft track, height, speed and estimated endurance 

• Contact local ATC immediately and pass this information to them 

4.7 Maintenance & Repairs 
As PIC you are responsible for ensuring that your aircraft is airworthy before every flight. You are able to fulfil this 

responsibility by ensuring that your aircraft is properly maintained and by checking the aircraft before each and 

every flight.  

Maintenance may either be routine, based on flying or elapsed time, or ad-hoc repairs if your aircraft is damaged or 

any component develops a fault or simply wears out. Maintenance regimes will be impacted by the conditions in 

which the aircraft is operated. Hostile environments particularly sandy or damp conditions are likely to result in 

shorter service times between maintenance. 
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Any maintenance or repairs, and this includes software or firmware updates, should be recorded in both the aircraft 

log (in summary) and a maintenance log (in detail). If any critical component is altered, repaired or replaced the 

aircraft should be subject to a full test flight, which should also be recorded. 

4.8.1	 Aircraft Safe to be Flown


As PIC you have to make the decision whether or not the aircraft is safe to be flown. This is often referred to as a 

GO/NO-GO decision. If you have any doubts about the airworthiness or readiness for flight of your aircraft you 

should not take off.  

An important part of the process leading to you taking your GO/NO-GO decision is your pre-flight check list or Flight 

Reference Card (FRC). By following a well thought through and comprehensive list of checks you very significantly 

reduce the risk of an aircraft malfunction in flight. These checks should include (but are not limited to): 

• Compass calibrated? 

• Props – run finger along edge for chips or cracks 

• Is everything secure? 

• Any sign of damage – was the last flight incident free? 

• Battery, fully charged (enough for mission and conditions)? 

• Telemetry working? 

• LED’s working and confirming status? 

• Good GPS fix? 

• Correct flight mode selected? 

4.9 Battery Management 

4.9.1 Construction


The picture below shows the construction of a LiPo battery. So called ‘smart batteries’ are constructed in the same 

way, but they are encased in a plastic shell, have different connectors and often incorporate circuitry to manage the 

charging process and to store information about the pack. 
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4.9.2	 LiPo Specifications


The specifications of LiPo batteries can be confusing. The important information to know is as follows: 

• Capacity, e.g. 3300mAh 

• Number of battery cells e.g. 4s at nominal 3.7v 

• Parallel or Serial (usually serial now) 

• Max Discharge rate in C 

• Max Charge rate in C 

So a pack might be described on the packaging as:  

5,000mAh, 6s 25C discharge and 5C charge rate 

This means that: 

• The pack is able to store 5 amp hours (5000mAh) of energy 

• it is made up of 6 cells, each with a nominal voltage of 3.7v. Voltage per cell fully charged is just over 4.2v, so 

this pack fully charged would be 25.2v 

• The pack is capable of discharging at 25C, which means that it can deliver current at 25 x the amp capacity of 

the pack which means that it should be able to deliver a continuous 125 amps (25c x 5 amp hours). At this 

discharge rate the pack would be very quickly discharged (about 3 minutes). High performance packs often 

also state a maximum ‘Burst’ discharge rate which means the level of current it is able to deliver in short 

busts 

• The pack can be charged at a maximum of 5C which means that the maximum rate it can be safely be 

charged at is 25 amps (5c x 5 amp hours) 

4.9.3	 Risks


Lithium Polymer (LiPo) batteries store large amounts of energy and have a chemistry which can be volatile and as 

such represent a significant fire hazard. They should be handled with care and manufacturers instructions followed, 

especially in respect or their published limitations for current load and charge rates. 

LiPo batteries may ignite if mistreated, incorrectly charged or if 

they have some sort of internal fault. When they do ignite the 

resulting chemical fire is intense and it is virtually impossible to 

extinguish.  

For this reason, battery packs should be subject to a rigorous 

management system and all due care should be taken to 

minimise the inherent risks of operating an aircraft powered by 

this energy source. 

!  

© The UAV Academy LTD Page !  of !43 79



!  
!

4.9.3	 Charging


It is very much recommended the you charge LiPo batteries in a safe environment. 

That means that you should charge them well away from any combustible materials 

and preferably that packs on charge are contained in a sealed fireproof LiPo bag. Most 

important of all though is to remember this rule: 

NEVER CHARGE YOUR BATTERIES UNATTENDED 

Other important considerations and best practices related to charging LiPo batteries are; 

• Don’t charge when hot, or even warm 

• Do not charge too fast, 1C is safest and kinder to the packs but you should never exceed the rate (C-rate) 

stated on battery pack 

• Check for heat and/or swelling whilst charging 

• Have a fire extinguisher nearby 

• Parallel charging is OK, but all the packs should be of the same specification 

• Ensure cells are equalised - most chargers will do this automatically  

4.9.4	 In Use


You should ensure the following: 

• Take precautions not to short the pack 

• Monitor the battery telemetry information carefully in flight 

• Never discharge lower than 20% capacity 

• Log flight times and start/end voltage/% 

• Be alert for bad cells 

• Always check for physical damage or puffing 

4.9.5	 Storage


LiPo battery packs may be stored for many months without significant degrading of performance provided the 

following guidance is followed. 

• Use a ‘Safe Bag’ or a fire proof receptacle for storage 

• DO NOT store fully charged for more than a couple of days - 

optimum charge is between 50% and 60% or 3.85v 

• Store in a cool location 

• DJI smart packs can self discharge after a specified number of 

days. This is done using the Go App. 
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4.9.6 	 Disposal


LiPo batteries have a limited life. Well looked after they should give between 200 and 300 cycles. If you abuse them 

by over discharging, routinely charging at high C rates or storing fully charged you will be lucky to see over 100 

cycles. 

The signs of a battery coming to the end of its useful life are; 

• Bad cell(s) - one or more cells discharges faster than the others or 

the voltage lags behind when charging 

• Long charging times (i.e. charger cannot balance cells) 

• Internal Resistances increase significantly or individual cells are out of 

line  

• When your flight times are noticeably shorter with the pack 

• When you notice any physical damage or the pack becomes puffed 

and swollen 

Disposal is straightforward. Do not just drop them into the dustbin. You should submerge them in a bucket of salty 

water for at least 24 hours. This allows the pack to completely discharge so that it has is no residual energy. You 

should then take the pack to your local recycling centre where they will be disposed of with the minimum 

environmental impact. 

4.9.7	 Air Travel with LiPo Batteries


There have unfortunately been plenty of incidents where LiPo batteries have caused fires on board aircraft. As a 

result of this IATA have published guidance for passengers wishing to travel with LiPo batteries. However, individual 

airlines are at liberty to set their own rules and some have chosen to place stricter limits on the carrying of LiPo 

packs than the IATA guidelines. So you should always check with your airline before travelling to be sure that you are 

able to comply with their rules. 

The IATA guideline are as follows: 

• Below 100Wh there are no quantity restrictions  

• Between 100Wh and 160Wh - limited to two battery packs total per 

passenger 

• Above 160Wh you are not permitted to carry the packs as carry-on – has 

to be cargo and classified as Dangerous Goods 

• Terminals must be protected from short circuit 

• The Watt-hour of a battery is determined by its nominal voltage and 

maximum capacity   

• Therefore, a 4S 4500mAh battery would be: 4 x 3.7 x 4.5 = 66.6 Wh 

(Number of cells x 3.7 x Amp-hours) 
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5. HUMAN FACTORS 

5.1 Introduction 
As aircraft and their underlying technology have become increasingly sophisticated and as manufacturing processes 

and materials have improved, their reliability has improved to the point where failure and ensuing accidents or 

incidents due to a failure of the aircraft itself has become very rare. That reduction in failure rate has resulted in a 

situation where the majority of aviation accidents and incidents can be attributed, at least in part, to what is referred 

to as Human Factors.  

The fact is that humans are fallible in all sorts of ways. People make mistakes, they forget things, they take bad 

decisions and they are easily affected by environmental factors. Human Factors is a huge subject, but fundamentally 

it is about understanding when and how the human factor can increase risk and what can be done to mitigate these 

risks. Much of this is actually about people understanding their own limitations and fallibility and then taking these 

into account in the way that they operate. Human Factors is something which is taught now at all levels, not just to 

pilots. It is recognised that everyone involved in an aviation operation, from the pilot to the baggage handler 

represents a human factor risk and that increasing awareness, knowledge and understanding of Human Factors is 

the best way of reducing this risk. 

5.2 Fitness to Operate 
It is essential that the pilot and all crew are fit enough to be able to operate safely and effectively. There are many 

factors, besides illness, which might affect individual crew members. The PIC, as well as being responsible for 

assessing his/her own fitness to operate, has a responsibility for taking all reasonable steps to ensure that any other 

crew are fit enough to support the operation. There is an acronym of “I’M SAFE” which can be helpful here: 

I       =     Illness 
M     =     Medication 
S       =     Stress 
A       =     Alcohol 
F       =     Fatigue 
E       =    Eating 

 
The questions for the PIC to ask before operating are therefore: 

Am I or any of my crew? 

• Ill or having any symptoms? 

• On OTC or prescription medication? 

• Having problems dealing with pressure or stress from home or work? 

• Within 24 hours of drinking alcohol? 

• Fatigued or physically exhausted? 

• Not adequately nourished?  
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5.3 Fatigue 
Performance and situational awareness of you and your crew will 

deteriorate as you become tired. A typical commercial UAV assignment is 

very hard work. Often the days are very long, involving early starts, long 

distance travel and when you arrive there will be lots of pressure to 

perform and often plenty of things which will create stress.  

There are a few simple things which you can do to minimise fatigue and 

thereby improving the overall safety of your operation. These are: 

• Consider travelling to the operation location the night before so that everyone starts the day fresh 

• Have short breaks as often as possible 

• Make sure everyone has water and that they understand that they should drink lots of it 

• Sensible use of caffeine  

5.4 Stress 
If you are stressed you will not be able to operate as safely. Stress can result from problems at home, financial 

issues and there are lots of other causes. However, the number one stress inducer for a commercial UAV pilot is your 

client. They will often have no idea what is involved in flying a UAV or what 

can safely be achieved. They also rarely have no comprehension of the time 

it takes to do things properly and safely. They will occasionally ask you to do 

things which are either not possible at all or represent an unacceptable level 

of risk. 

There are things which you can do to manage this aspect of your operation. 

The most important of these is to manage your client’s expectation as early 

as possible and to work hard at agreeing exactly what you will be doing 

ahead of the day of operation.  

There are plenty of other things which can contribute to stress levels. Technology comes a good second. Your aircraft 

and any other equipment can fail at any time. Of course good maintenance procedures will reduce this risk, but you 

can never eliminate it altogether. By far the best way of reducing the stress that this can create is to operate with 

spare rig and preferably have a back up option for any critical component such as your flight controller. 

5.5 Workload 
Even though your flights are generally short, the workload involved in flying a UAV is very high indeed. High 

workload can and does create a safety hazard as you and your crew reach overload and are much more likely to miss 

something important or make a mistake. 

There is really not very much you can do to reduce workload during a UAV operation. You can and should 

continuously be looking for easier, safer and more efficient ways of working and improvements you can make to your 

equipment may help too, but the most important thing here is that you are aware of everyone’s workload and how 

they are dealing with it.  
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5.6 Working Alone 
It is of course possible for you to work alone, and there are no rules or regulations which prevent this. However, the 

CAD believe that this is a really bad idea. The reasons behind this thinking are simple. 

Operators working alone have to be able to deal with 

• Safe operation of the aircraft and its payload 

• Look out for air or ground incursions 

• Customer interference 

• Public interference 

• Emergencies 

• Record keeping 

You cannot possibly keep a proper lookout, fly your aircraft and deal with the unexpected by yourself, so are you 

really safe? Either work with your own observer or use a properly briefed client. 

5.7 Crew Resource Management 
As PIC you are responsible for managing the human resources supporting your flight operation, whether they are 

involved in the flight itself or providing support on the ground. 

Management of these resources starts when you are planning the operation. You are responsible for ensuring that 

the team you have is big enough and has the mix of skills to be able to operate safely and effectively given the 

nature of the planned operation. So for example, operating in a relatively isolated location you may be able to work 

perfectly safely and effectively with just you as PIC and an Observer. However, if your operation is to take place in a 

location with easy public access you will need to have enough crew to be able to control access to your operating 

area, as well as keeping a good look out. 

Misunderstandings, stemming from bad or even no communication are often the 

cause of accidents and incidents. It is critical that every member of the crew fully 

understands the operating plan, what is going on at any point in time and knows 

what they should be doing. The best way of achieving this is by conducting a crew 

briefing before operations start. Your briefing should be comprehensive but concise. 

You may choose, if you are operating with a big crew, to have a separate briefings for 

crew members with differing responsibilities. 

During an operational day as PIC you should be monitoring your own and your crew’s 

individual workloads. If anyone’s workload is too high they are much more likely to make mistakes or miss 

something important. In this situation you must change something in the way that you are operating to bring 

workloads back to levels which your crew can handle.  

At the end of each operation you should hold a debrief with your crew. You should encourage individuals to speak 

freely about the operation, what went well, what perhaps did not go so well. You should be prepared, indeed 

encourage discussion about improvements which can be made in procedures, skill or any other aspect for the next 

operation. It is very important that everyone, especially the pilot is comfortable to be open and honest with their 

input to the debrief.  
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5.8	 Weather


Unlike most manned aviation pilots you and your crew will be exposed to whatever the weather is on your day of 

operation. Extremes of heat or cold are exhausting and most of all they are distracting. Wind, particularly constant 

wind, is disturbing to some people and again can cause distraction.  

In reality, other than precipitation, weather is much more likely to have a detrimental effect on you and your crew 

than it is to effect the performance of your aircraft.  

As PIC you have a responsibility to ensure that the performance of you and your crew is not compromised because of 

weather conditions. Make sure that everyone is properly dressed for the conditions and, whatever the weather, but 

particularly in the heat, make sure that they have plenty of water to drink. If possible find somewhere for sheltering 

from the weather occasionally during the day. 

5.9 Physiological Factors 
We, as humans, can be very easily fooled or distracted. Our brains are very good at filling in gaps in the information 

our sensory system is giving it, but sometimes that can result in us missing something important or misinterpreting 

what we think we are seeing. Once again, understanding our own limitations allows us to be better prepared and 

able to deal intelligently with what we are sensing. 

5.9.1 Blind Spot


For the most part, the human eye gives the brain an accurate picture of what's going on in the world. There are 

limitations. Each human eye has a blind spot, and the brain sometimes has to fill in what is there by looking at the 

surrounding area. 

Light enters the eye by passing through the pupil. It hits the retina at the back of the eye. The retina is covered with 

light-sensing proteins. They relay what they sense to the optic nerve which carries the information back into the 

brain. The problem is, the optic nerve ends in the field of the retina itself. This is a little like having to plug the power 

cable for a TV directly into the screen. It creates a dark spot. Most of the time, the other eye will see what's 

happening in its partner's blind, but if the blind spots overlap while looking at a certain object, or if the person is only 

looking through one eye, the brain just fills in the spot looking at the surrounding picture. 

Given that we all have this blind spot, rather than relying on the brain to fill in the missing information, it is good 

practice when flying the aircraft or looking out as observer to move your head around to scan the sky.  

5.9.2 Situational Awareness


Situational Awareness is the ability to identify, process, and comprehend the 

critical elements of information about what is happening to the team with 

regards to the mission. More simply, it's knowing what is going on around 

you. 

When we lose Situational Awareness we increase the potential for human 

error mishaps. It is important that you as PIC recognise the signs of 

decreased Situation Awareness in yourself or any member of your crew. 

Loss of Situational Awareness usually occurs over a period of time and will 

leave a trail of clues.  
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Be alert for the following clues that will warn of lost or diminished Situational Awareness: 

• Confusion or gut feeling 

• No one watching or looking for hazards 

• Use of improper procedures 

• Departure from standard procedures 

• Failure to meet planned targets 

• Unresolved discrepancies 

• Ambiguity 

• Fixation or preoccupation 

 
Situational awareness is dynamic, hard to maintain, and easy to lose. Knowing what is going on all the time is very 

difficult for any one person, especially during complex high stress operations. Therefore it is important that we know 

what behaviour is effective in keeping us situationally aware. The following actions can help a team retain or regain 

situational awareness. 

• Be alert for deviations from standard procedures 

• Watch for changes in the performance of crew members 

• Be proactive, provide information in advance 

• Identify problems in a timely manner 

• Show you are aware of what’s going on around you 

• Communicate effectively 

• Keep abreast of the mission status 

• Continually assess and reassess the situation 

• Ensure that all expectations are shared for complete awareness by the whole crew 
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6. METEOROLOGY 

6.1 The Importance of Good Weather Information 
Weather can be a critical element for any aviation related activity. In manned aviation, ‘getting the weather wrong’ 

has cost many pilots (and passengers) their lives. For the professional UAV pilot the weather is very unlikely to have 

the potential to be life threatening, but most UAVs are not safe to fly in precipitation or very strong winds. Plenty of 

UAVs have been lost in strong winds and in bad visibility, so ‘getting the weather wrong’ might still spoil your day. 

At a practical level, being able to correctly forecast the weather will lead to much less stress, wasted time and 

happier clients. Driving a long way to meet with a client who is expecting you to do a job and then not being able to 

fly, often waiting hours for the weather to improve, is not good at any level. For this reason alone it is very important 

that a UAV pilot has a basic understanding of the weather and a good appreciation of where to go to obtain the best 

weather forecasts.  

But there is more, if you have a good understanding of the weather you should be able to judge for yourself if and 

when that mist is going to clear (or arrive), what clothing you may need to take to keep you and your crew 

comfortable, what the filming conditions are going to be like. Will the visibility be Gin Clear of horribly hazy. All of 

these things can make a huge difference to your happiness, your client’s satisfaction with your product and the 

effectiveness of your crew. 

Finally, it is a legal requirement for you as PIC to obtain all necessary weather information in order to plan and 

conduct a safe flight. 

6.2 Weather Forecasts 
The great news is that it is very easy to access a massive amount of information about the weather. Forecasts, local 

and national, are broadcast on virtually every television and radio channel. There are a huge number of weather 

forecast web sites and mobile device applications, many of which offer weather information of particular value to 

people participating in specific activities, and one of the activities very well served is flying. We are even beginning to 

see weather sites providing information specifically for UAV pilots. 

6.2.1	 Sources of Weather information


• Television and Radio 

•   Shipping forecasts, local and national weather forecast 

• HKIA 

• Terminal Area Forecast (TAF) and,  
Met Actual Report (METAR) 

• internet and mobile apps 

• HK Observatory APP  

• HOVER APP  

• www.uavforecast.com 
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6.2 Atmospheric Pressure 
Atmospheric pressure, sometimes also called barometric pressure, is the pressure exerted by the weight of air in the 

atmosphere. On average, a column of air one square centimetre in cross-section, measured from sea level to the top 

of the atmosphere, has a mass of about 1.03 kg. 

6.2.1	 Atmospheric Pressure Units


Atmospheric pressure is most commonly referred to using units or either millibars (mb or mbar) or hectopascal 

(hPa).  These units are interchangeable with 1 millibar = 1 hectopascal.  

6.2.2	 Standard Atmosphere


There is an agreed standard for the global average atmospheric pressure at a set temperature of 15ºC. This is 

1013.25 hPa or 1013mb. This provides a base reference in much the same way that Mean Sea Level provides a base 

reference for measuring altitude using the level of the sea which of course, just like atmospheric pressure, is 

changing continuously from place to place and over time. 

6.2.3	 Height and Temperature


Atmospheric Pressure reduces as you go higher in the 

atmosphere by about 1hPa for each 30 feet. Effectively 

the height (and therefore the weight) of the column of 

atmosphere above you reduces as you ascend. This 

relationship is used in manned aircraft, big and small, to 

provide and instrument (altimeter) which shows how 

high the aircraft is flying. Your UAV probably also uses 

this relationship because the flight controller often 

incorporates an electronic barometric pressure sensor. 

The information passed to the flight controller is used to 

tell you how high your UAV is flying relative to the take off position. 

When air is warmed, it expands and becomes less dense. As the air 

becomes less dense, its air pressure decreases. This occurs because 

molecules in warm air have greater kinetic energy (energy of motion) 

than in cold air. As the molecules move faster they spread out. As the 

molecules move farther apart the volume of the air increases and its 

density decreases. When air is cooled, its molecules move closer 

together. The air contracts and becomes denser. As air becomes denser, 

it contains more mass per unit area and exerts greater pressure. 

Therefore, cooler, denser parcels of air have a higher air pressure than warmer, less dense parcels of air. As air 

warms it becomes relatively less dense than the cooler surrounding air and rises as a result. 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6.3 Synoptic Charts, Cyclones and Anticyclones 
On a weather chart, also known as a synoptic chart, 

lines joining places with equal sea-level pressures are 

called isobars. Charts showing isobars are useful 

because they identify features such as anticyclones 

(areas of high pressure) and depressions (areas of low 

pressure). 

Areas of high and low pressure are caused by 

ascending and descending air. As air warms, it ascends 

leading to low pressure at the surface. As air cools, it 

descends leading to high pressure at the surface.  

In general, low pressure leads to unsettled weather 

conditions and high pressure leads to settled weather 

conditions. 

In an anticyclone (high pressure) the winds tend to be light and blow in a clockwise direction (in the northern 

hemisphere). Also the air is descending, which reduces the formation of cloud and leads to light winds and settled 

weather conditions. 

In a depression (low pressure), air is rising and blows in an anticlockwise direction around the low (in the northern 

hemisphere). As it rises and cools, water vapour condenses to form clouds and perhaps precipitation. This is why the 

weather in a depression is often unsettled - there are usually frontal systems associated with depressions. 

6.4 Wind 
Wind is the movement of air across the Earth’s surface and is produced 

by differences in air pressure between one place and another.  

Wind direction is expressed in terms of the direction from which it 

originates. The wind strength is expressed in a variety of units of 

speed, so mph, kph, metres per second, kph are all commonly used. 

However, in aviation wind is normally expressed in knots. Direction and 

strength combined give wind velocity. This is usually written in the 

format 090/17 which is wind is from the east at 17 knots. 

Wind strength is generally higher the bigger the difference between atmospheric pressure over a given distance. This 

is referred to as the pressure gradient. On a synoptic chart the closer the isobars are packed the stronger the wind is 

going to be. 

The wind forecast may include information about changes of wind direction (veering or backing) and wind gust 

speed. If the wind changes in an clockwise direction it is said to be veering and in an anticlockwise direction it is 

called backing.  

Wind gusts are short term increases in wind strength. Gust speeds are important to know because they will give you 

a good idea of how much the wind is going to buffet your aircraft around. High gust speeds indicate unstable air and 

you might find accurate and smooth flying difficult or impossible if there are strong wind gusts. 
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At low levels wind may be disrupted either by something physical or by local 

heating or abrupt changes in wind direction and strength. These all cause for 

the wind to not flow in a uniform direction, level and strength. This results in 

turbulence which affects all aircraft. Generally, the smaller the aircraft the 

more its flight is likely to be disturbed by turbulence.  There are three factors 

which might make the wind turbulent. These are: 

• Mechanical - Caused by air moving over irregularly shaped surfaces, 

such as buildings or hills  

• Thermal - Generated as air at the surface is heated to a higher 

temperature than the surrounding air and then ascends as ‘thermals’ 

• Shear - Caused by air moving in different directions at different levels 

Wind also usually increases with height. This has caught many UAV pilots out. The wind on the ground may feel 

within your aircrafts operational limits (especially if you are shielded by buildings or trees), but as the aircraft climbs 

the wind may increase to the point that it is not able to hold position, even less return to land. 

6.4 Clouds 

6.4.1	 What are clouds and how do they form?


Clouds are made of tiny drops of water or ice crystals that settle on dust particles in the atmosphere. The droplets 

are so small - a diameter of about a hundredth of a millimetre - that each cubic metre of air will contain 100 million 

droplets. 

Clouds will either be composed of ice or water droplets depending on the height of the cloud and the temperature of 

the atmosphere. Because the droplets are so small, they can remain in liquid form in temperatures as low as -30 °C. 

Extremely high clouds at temperatures below -30 °C are composed of ice crystals. 

Clouds form when the air is saturated and cannot hold any more water vapour, this can happen in two ways: 

• The amount of water in the air has increased - for example through evaporation - to the point that the 

air cannot hold any more water 

• The air is cooled to its dew point - the point where condensation occurs - and the air is unable to hold any 

more water 

The warmer the air is, the more water vapour it can hold. Clouds are usually produced through condensation - as the 

air rises, it will cool and reducing the temperature of the air decreases its ability to hold water vapour so that 

condensation occurs. The height at which dew point is reached and clouds form is called the condensation level. 

There are five factors which can lead to air rising and cooling and clouds forming. 

i. Surface heating - This happens when the ground is heated by the sun which heats the air in contact with 

it causing it to rise. The rising columns are often called thermals. Surface heating tends to produce 

cumulus clouds 

ii. Topography - the shape and features of the area - can cause clouds to be formed. When air is forced to 

rise over a barrier of mountains or hills it cools as it rises. Layered clouds are often produced this way 

iii. Frontal - Clouds are formed when a mass of warm air rises up over a mass of cold, dense air over large 

areas along fronts. A 'front' is the boundary between warm, moist air and cooler, drier air 
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iv. Convergence - Streams of air flowing from different directions are forced to rise where they flow 

together, or converge. This can cause cumulus cloud and showery conditions 

v. Turbulence - A sudden change in wind speed with height creating turbulence in the air 

6.5.1	 Cloud Classifications


Clouds are classified by type (how they appear) and their level in the atmosphere. 

Cloud Types 

Cirrus : fibrous or hair-like 

Cumulus : a heap or pile 

Stratus : a horizontal sheet or layer 

Nimbus : rain-bearing 

6.5.2	 Cumulonimbus


Cumulonimbus (Cb) clouds are the clouds which bring us thunder and lightening. They are often immense, extending 

up high into the atmosphere reaching height of 60 thousand feet and more. Within these clouds there are very  

powerful up and down drafts as the air is drawn in from the surrounding area and then circulates within the cloud 

itself. As this air rises water droplets are formed and some of these grow large enough to form rain. The rain 

sometimes does not reach the ground but is sucked back up into the cloud and taken even higher, gathering more 

water on the way and, if it gets high enough, freezing to form hailstones.  

The friction caused by adjacent up and down currents often electromagnetic energy which builds up to the point 

where it discharges to the ground as lightning. These discharges cause electrical interference which might affect 

radio equipment, including your UAV control system. 
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The energy in a Cb, is such that they have destroyed many aircraft. Aircraft of any size give them a wide berth and 

so should you. If you are flying a UAV with Cb activity nearby you run several risks: 

• Sudden and strong wind gusts or wind shear may cause your aircraft to crash 

• Heavy rain might soak you and your aircraft and its 

electronics 

• Your UAV may be caught in an up-current of air so strong 

that you are unable to bring it down. It will be sucked up 

into the Cb and the chances are that this will be the last 

time you see it 

• Electrical interference caused by discharges from the Cb 

could disrupt the control link and onboard navigation and 

stabilisation system 

The possible or likely presence of Cb clouds are usually accurately forecast. They are often widely dispersed, so it is 

entirely possible that you will be able to fly all day without any getting close enough to you to create a risk. However, 

when they are forecast you should be on high alert and be prepared to abort a flight, land your aircraft and take 

cover from the rain which will inevitably accompany a Cb. 

Cb clouds , if not embedded in low level stratus cloud, are quite easy to recognise and often will have an anvil like 

shape. Be alert for sudden changes in the wind direction and strength as this is often a sign of a nearby Cb as it 

sucks air in to feed itself. 

We strongly recommend that you do not fly if there is a Cb within 5 miles 

6.6 Weather Fronts 
A front is simply the boundary between two air masses. It can be thought of as the front line in a battle where the 

warm air represents one side and its 'enemy', the cold air, the other side. 

Across a front there can be large variations in temperature, as warm air comes into contact with cooler air. The 

difference in temperature can indicate the 'strength' of a front, e.g. if very cold air comes into contact with warm 

tropical air the front can be 'strong' or 'intense'. If, however, there is little difference in temperature between the two 

air masses the front may be 'weak'. 

Most of the frontal systems that affect the UK are formed out over the Atlantic Ocean and move in a west to east 

direction. Synoptic charts show forecast pressure and weather fronts. Three of the most common weather fronts 

displayed on these maps are: 

Cold fronts 

A cold front is symbolised on a weather map as a line with triangles. The triangles 

can be thought of as icicles. Cold fronts are often coloured blue. 

The presence of a cold front means that cold air is advancing and pushing 

underneath warmer air. This is because the cold air is 'heavier', or more dense, than the warm air. Cold air is thus 

replacing warm air at the surface. The tips of the 'icicles' indicate the direction of movement of the cold air. 
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Warm fronts 

A warm front is symbolised on a weather map as a line with semicircles. The 

semicircles can be thought of as half suns. Warm fronts are often coloured red. 

The presence of a warm front means that warm air is advancing and rising up over 

cold air. This is because warm air is 'lighter' or less dense, than cold air. Warm air is replacing cooler air at the 

surface. The edges of the 'suns' indicate the direction of movement of the warm air. 

Occluded fronts 

An occluded front is symbolised on a weather map as a line with both semicircles 

and triangles. They are often coloured purple. 

These are slightly more complex than cold or warm fronts. The word 'occluded' 

means 'hidden' and an occlusion occurs when the cold front 'catches up' with the warm front. The warm air is then 

lifted up from the surface, and therefore 'hidden'. An occlusion can be thought of as having the characteristics of 

both warm and cold fronts. 

The forecast transit of any sort of front over the area where you are planning a UAV operation means that it is highly 

likely that there will be a change in the weather, and this change is usually for the worse, even if only temporarily. 

Lowering cloud accompanied by rain often marks the transit of both warm and cold fronts. 

6.7 Visibility 
Visibility is a very important factor in your ability as a UAV pilot to operate safely and effectively. You need to have 

visibility good enough to be able to maintain VLOS. This means not just being able to see your own aircraft, but you 

must be able to see any other aircraft well enough, and early enough to be able to assess relative height and flight 

paths so as to be able to judge whether you need to take avoiding action. 

The most common cause of bad visibility is mist and fog. Both of these are caused by water vapour in the air forming 

droplets as the temperature drops. In fact, they are both just very low level clouds. The temperature at which mist  

forms is called the Dew Point. The dew point can be measured and it is included in some weather reports and 

forecasts.  

If the actual temperature of the air is above the dew point there should be no mist or fog. When the air temperature 

is at or below the dew point, if there is moisture in the air, particularly is there is little or no wind then there will 

almost certainly be mist or fog. This information is very valuable as it helps you to make a judgement about visibility.  

• if it is misty in the morning but the two values are close, then visibility should improve 

• In the late afternoon and evening, if the two values are close you can expect mist or fog to form 

The difference between mist and fog? 

If visibility drops below 1 kilometre then it is classed as fog; otherwise it is mist. 

6.8 Aviation Weather Reports and Forecasts 
Pilots of manned aircraft, travelling from airport to airport, are interested in the weather at the departure airport, the 

weather en-route (at various levels), and the weather at the destination airport. They need to know both the 

weather as it is now and the forecast for a period which includes their planned time of arrival. This information is 

available in encoded format which has been designed for easy and quick transmission. The actual weather report is 

called a METAR (Meteorological Actual Report) and the forecast is called a TAF (Terminal Area Forecast). 
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Most reasonable sized airports provide actual weather as METARs and the larger ones also generate TAFs. All active 

military airfields publish both. These reports are available in their raw, encoded format and it is certainly useful to a 

UAV pilot to be able to decode these. However, there are now plenty of web sites which access current weather data 

and display the TAFs and METARs in easily understood language; allmetsat.com is one such web site. 

An example of both a weather report and forecast for Hong Kong International Airport is: 

METAR: VHHH 161000Z 08006KT 9999 FEW030 SCT045 28/19 Q1007 NOSIG 

TAF: VHHH 160500Z 1606/1712 04005KT 9999 FEW012 SCT030 TX27/1607Z TX29/1706Z TN24/1622Z TEMPO 
1703/1709 30010KT 

Decoded this means: 

Actual weather (METAR) 

Hong Kong International Airport: 16th of the month (today) at 10.00 Zulu (GMT) wind is from 080 degrees at 6 
knots, visibility is >10 kilometres. Few clouds at 3000’ and scattered clouds at 4500’. Temperature is 28 degrees 
and dew point is 19 degrees. Atmospheric pressure is 1007 millibars and there is no significant weather. 

Forecast 

Hong Kong International Airport: Forecast issued 16th of the month at 05.00 Zulu (GMT) for the period from 16th 
of the month at 06.00 Zulu to 17th of the month at 12.00 Zulu. Wind 040 degrees 5 knots with greater that 10k 
visibility. Few clouds at 1200’ and scattered clouds at 3000’. Temporarily from 03.00 Zulu until 17.00 Zulu on the 
17th the wind will be 300 degrees at 10 knots. 
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7. AIRMANSHIP AND AVIATION SAFETY 

7.1 Airmanship 
Airmanship, or rather Good Airmanship, is something which is talked about and referred to a great deal in aviation, 

but the factual meaning is not easy to ‘pin down’. Different people describe it in different ways, but in general anyone 

who has been in and around aviation for a while is able to recognise good airmanship when they see it.  

Here are two definitions which illustrate the differences in how people describe Good Airmanship. 

“A personal state that enables air crews to exercise sound judgment, display uncompromising flight discipline and 

demonstrate skilful control of an aircraft and a situation. It is maintained by continuous self-improvement and a 

desire to perform optimally at all times.”  Ebbage and Spenser - Airmanship Training For Modern Aircrew, 2013 

“Know your airplane; know what's going on around you; fly the airplane; always leave yourself an out.”  
Unknown flight instructor 

Apart from a pilot’s personal aptitude and capability, there are many factors which can impact Good Airmanship both 

positively and negatively. The diagram below illustrates some of the key factors which impact Good Airmanship and 

represents the results of a survey of people involved in the aviation industry to determine which factors were 

perceived as being the most important. This survey was undertaken in 2007 by the UK ASTRAEA programme. 

This study reached the following conclusions: 

• Aircrew gain good airmanship through a process of training 

• The environment of the aircrew is an important factor 

• Good Airmanship is a product of education, training and learning ability 

• Good airmanship becomes more difficult the greater the aircraft complexity and performance 

!  

© The UAV Academy LTD Page !  of !59 79



!  
!

It is crew training which is perceived as being the most important factor by a considerable margin. Perhaps this is 

not so surprising, because without good training how can a pilot and their crew possibly operate a complex aircraft 

and its systems consistently safely and effectively? 

This is perhaps a question which you as a new Commercial UAV pilot should be asking yourself. Many UAV pilots 

operating with a PfCO have received no flight training whatsoever. Is this a good idea? How does this fit in with the 

aviation industry’s concept of training as something which should underpin Good Airmanship?  

Another commonly used approach to describing what makes for Good Airmanship is to use the analogy of building 

blocks. The graphic below illustrates this idea well. Notice that Situational Awareness (which we talked about in 

section 5.9) is a key part of Good Airmanship, alongside knowledge and judgement. 

Good Airmanship ultimately takes time and experience to develop. As a commercial UAV pilot, you will not be gaining  

real experience until you start actually flying commercially. Once your initial training to gain the CDP-C™ 

Qualification is complete, the real proof of Good Airmanship will only come through you demonstrating safe flight 

operations over an extended period of time. 

7.2 Aviation Safety 
Aviation is a relatively new industry. The first flights took place in the 

early 20th Century, so aviation has developed at an incredible rate to 

the point where, after just over one hundred years from those first 

tentative flights, millions of people are routinely flying great 

distances in safety and comfort. 

For almost the entire history of aviation it has been a fundamental 

principle that aviation should learn from its accidents and incidents to 

continuously improve safety. What is meant by safety, and what are 

the basic steps and procedures needed to improve safety? 
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When people talk about safety, what they really mean is that people should not be hurt or killed. It does not matter 

where these people are, on the ground or in the air, you as a pilot have a legal responsibility to plan and execute 

your flight in a way than minimises the risk of anyone being hurt.  

We will explore the whole operation planning process in the next chapter, but for the purposes of exploring the 

fundamentals of improving safety when operating a UAV we have to focus on collision avoidance. A collision, in all 

forms of aviation, is the most likely way in which someone will be hurt. There are a few basic things which a UAV 

pilot should always do to minimise this risk: 

• VLOS - fly close enough to yourself that at ALL times you can see where your aircraft is relative to other 

aircraft and people,  vehicles, vessels and structures on the ground so that you are able to avoid collisions 

• Observers - use responsible and properly briefed people to look out of approaching people and aircraft. As 

PIC your focus should be on your aircraft, you cannot be safely looking around 360 degrees to check that 

everything is clear, so always fly with at least one observer 

• Airspace - before you start any flight operation you must find out what other aviation is likely to be taking 

place in the area in which you are operating 

• Plan - The old adage, fail to plan and you plan to fail, could have been written with aviation in mind. You 

simply cannot do too much planning. The better prepared you are, providing you have the judgement to go 

with it, the safer your flight operations will be 

• Improve- learn from every operation. What went well, what did not go so well? If there was an incident or 

accident, what can you do differently, in either the planning or execution, to eliminate the risk of a recurrence  

7.2.1	 VLOS and Perceptual Judgement


The concept of flying within visual line of sight, for the purposes of avoiding collisions, is dependent upon and limited 

by our ability as humans, and individuals, to interpret what we see and make judgements about size, distance, 

movement and speed. 

Size - So how do we judge size and why is it important? We use our judgement of size indirectly to judge how close 

one object is to another and also distance and speed. The fact is, that the only way we can judge size is by using 

relative size and our past experience.  

Distance - This is often referred to as Depth Perception. Certainly our judgement of how close our UAV is to objects 

in the same line of sight is not very good. It is difficult too to estimate how far away the UAV is, simply by looking at 

it. Our depth perception becomes unreliable very quickly. Many accidents with UAVs have occurred when the pilot 

simply flew into an object which they thought was still some distance away from the UAV. Our eyes are close 

together, so our stereoscopic vision does not work well any further away than about 8 metres. We rely solely on 

relative size of the objects, and that is simply not good enough to be safe. 

Movement - We are actually quite good at seeing something move and working out its path, both laterally and 

vertically. The fact that we can catch a fast moving ball proves this point. The problem is however often more 

complicated than this because we may have to extrapolate that movement into the outcome given the position of 

two distant objects, e.g. your UAV and an incoming low level helicopter. Because we are so bad at judging distance 

our brain cannot reliably extrapolate movement to determine whether the objects are on a converging path. 
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Speed - We calculate the speed of a moving object by unconsciously comparing the rate at which it moves through 

our field of sight by its length. This is why it often small objects seem to be moving incredibly fast whilst big 

lumbering objects appear to be moving slowly. A large aircraft such as an Airbus A380, looks as though it is hardly 

moving fast enough to keep flying when it is taking off and landing, whereas a toy multirotor whizzing around seems 

to be scarily fast. 

All of these factors should make you realise that maintaining VLOS for the purposes of avoiding collisions is actually 

quite a tall order. We strongly advise you to be conservative about how far you take your aircraft away from you or 

how high you climb it. A small multirotor like the Phantom is not easy to see given its small size and that it is white. 

So, keep it close enough that you have a really good idea of where it is RELATIVE to other things.  

Position yourself so that you have the best possible view of your aircraft and its position relative to other objects, 

particularly if you have to fly close, for example of you are doing inspection work. This often involves moving to the 

side rather than simply flying away from yourself towards the object. If you have a side on or oblique view you will 

be much less likely to hit the object you are filming! 

7.2.2	 Go/No-Go Decisions


The ANO 2016, Article 94, paragraph 2 states  

“The person in charge of a small unmanned aircraft may only fly the  
aircraft if reasonably satisfied that the flight can safely be made.”  

Everything you do, your planning, following procedures which include lots of checking of the aircraft and its systems, 

your evaluation of the site and conditions on the day of operations, are to support your decision as to whether to fly 

or not to fly. The decision, and the responsibility, is yours as the PIC. If things go wrong, especially if someone is 

hurt, you may be held to account for the decision you took on that day, at that time.  

Some questions to ask, the answers to which which may have affect your decision are: 

• Is the aircraft airworthy? 

• Crew briefed, fit and capable of mission? 

• Risks have been assessed as being at an acceptable level? 

• Airspace is safe and you have competent observer? 

• Separation from people not under your control is OK? 

7.2.3	 Cumulative Act Effect


The Cumulative Act Effect, which is often referred to as the Swiss Cheese model, is really an analogy which 

demonstrates that an organisation's defences against 

accidents are a series of barriers (usually procedures), 

which are represented as slices of cheese. The holes in 

the slices represent weaknesses in individual parts of 

the system and are continually varying in size and 

position across the slices. An accident or failure will 

result when a hole in each slice momentarily aligns, 

permitting "a trajectory of accident opportunity", so 

that a hazard passes through holes in all of the slices, 

leading to a failure.  
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Accidents can often be traced to a series of mistakes or departures from procedure, which individually would 

probably not have been a big problem, but in combination they caused a failure leading to the accident. It is for this 

reason that some critical checks should be made twice, or even three times before you take off. 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8. PLANNING AND OPERATING PROCEDURES 
Flight and operations planning is a critical part of any flying operation. It is the Pilot-in-Command’s responsibility to 

ensure that the whole operation is conducted safely, and a critical part of fulfilling this responsibility is for you and 

your crew to plan to be best of your ability.  

As a commercial operation you MUST document everything. If something was to go wrong you may be called on to 

justify your decision to fly, and you will be expected to have documents to support the planning and decision making 

that led to you starting the flight operation. If you have nothing documented you will struggle to convince anyone 

that you did any planning at all. 

8.1 Pre-Planning 
Once you have information about the task you are being asked to undertake, the intended operational site and the 

day of operation you are able to start the planning process without even leaving your office. This starts with 

gathering information from your client. 

8.1.1	 Feasibility of Intended Operation


It will save you and your client a great deal of time and energy if you focus on assessing the feasibility of what they 

are asking you to do. You should gather as much information from your client about their desired ‘deliverable’, where 

the site is, what they know about the site, timescales, the people they need to involve and so on.  

The initial decision you have to make is whether you, your crew and your equipment is capable of safely and 

effectively completing the task your client is asking you to do and to deliver a quality product to them. The questions 

you should be asking yourself are: 

• Do your (and your crew’s) skills and experience as a pilot equip you to conduct the flights safely? 

• Is the operating site in an area where my existing permissions allow me to fly, e.g. congested area? 

• Are there any airspace issues in the location which would prevent me from flying? 

• Do we, or can we obtain permission of owner of the land from which I am being asked to operate?  

What you need to determine, as early as possible, is whether there are any ‘show stoppers’ which would either 

prevent you from conducting a safe and legal flight operation at the site or perhaps make it so difficult and therefore 

expensive and time consuming to do that it is not viable commercially. 

8.1.2	 Pre-Site Survey


The more information you can gather about the location where your planned operation will take place the better.  

There are lots of tools you can use to do this research. This part of the planning process is referred to as Pre-Site 

planning. Most are completely free and, provided you have an Internet connection should be able to cover the most 

important things without needing to leave your desk. Key tools for Pre-Site Survey planning include: 

• Google Earth 

• Google and Bing Maps, StreetView 

• Hong Kong Helicopter Operations Chart 1:500,000 
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Included in the Pre-Site Survey work should be the measurement of distances, so that you have a clear 

understanding of what you need to do operationally to be able to maintain distance limitations stipulated in your 

PfCO.  

The Pre-Site Survey form below is an example of the sort of documentation you should be generating. You also 

should be starting your creating a Risk Assessment for the project, so do your best to identify any hazards there 

might be on the site as you examine it online and on maps etc. 

Finally, you should consider whether you need to pre-notify any individuals or organisations about your planned 

operations. You should also ensure that you have telephone contact numbers for local ATC / Airfields and any 

emergency services. You should also have addresses for the local hospital. 
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8.1.3	 Land Owner’s Permission


It is a clear stipulation of your PfCO that before you use any areas for take off and landing you MUST have 

permission from the land owner. This should be obtained in writing if possible. Some land owners, such as the MOD 

or Local Authorities, may stipulate a minimum level of public liability insurance.  

8.2 Risk Assessments 
As part of managing the health and safety of your business you must control the risks in your workplace. To do this 

you need to think about what might cause harm to people and decide whether you are taking reasonable steps to 

prevent that harm. This is known as risk assessment and it is something you are required by law to carry out. 

Before you start any flight operation you must have completed a Risk Assessment, sometimes referred to as a Site 

Safety Assessment. A risk assessment is not about creating huge amounts of paperwork, but rather about identifying 

sensible measures to control the risks in your workplace. You are probably already taking steps to protect your 

employees, but your risk assessment will help you decide whether you have covered all you need to. 

To conduct a risk assessment the following steps must be completed: 

(1) Identify the hazards 

(2) Decide who might be harmed and how 

(3) Evaluate the risks and decide on precautions  

(4) Record your significant findings 

(5) Review your assessment and update if necessary 

A HAZARD is anything that may cause harm, such as your aircraft, electrical cables, livestock, moving vehicles etc. 

A RISK is the chance, high or low, that somebody could be harmed by these and other hazards, together with an 

indication of how serious the harm could be. 

Having identified any hazards, you then have to decide how likely it is that harm will occur; in other words, the level 

of risk. Risk is a part of everyday life and you are not expected to eliminate all risks. What you must do is make sure 

you know about the main risks and the things you need to do to manage them responsibly. 

A hazard analysis process identifies, classifies and assesses the risk of hazards to determine the steps necessary to 

reduce the risk for each hazard to an acceptable level. 

Generally, you need to do everything 'reasonably practicable'. This means balancing the level of risk against the 

measures needed to control the real risk in terms of money, time or trouble. However, you do not need to take action 

if it would be grossly disproportionate to the level of risk. 

Your risk assessment should only include what you could reasonably be expected to know - you are not expected to 

anticipate unforeseeable risks. 

Make a record of your significant findings - the hazards, how people might be harmed by them and what you have in 

place to control the risks. Any record produced should be simple and focused on controls. 

The process of creating a Risk Assessment should be made as simple as possible so that it does not take too much 

time and become onerous. There are many different formats and methodologies for recording your risk assessment, 

but they all are designed to help you go through the process set out above and to record your ‘significant findings’. 
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These risk assessment methodologies usually consist of a Risk Matrix and a Risk Assessment form. Examples of 

these are set out below. If you are used to and prefer to use another system then that is no problem. Providing you 

can demonstrate through documentation that you assessed the risk of each operation, then you have fulfilled your 

obligation. 

RISK MATRIX 

RISK ASSESSMENT FORM 
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8.3 On-Site Survey 
In an ideal world, you would be able to visit the intended operating site some time before each operation. This visit 

would allow you to inspect the site to identify any hazards which you had not been able to pick up during your pre-

site survey. In the real world however this is not always necessary or possible, particularly if the site involves a long 

journey. You have to make the judgement about whether a site survey in advance of the actual operation is 

necessary. Occasionally, the only way that you can assess even whether the job is feasible is to visit the site and see 

for yourself. 
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8.3.1	 Hazard identification


More often than not, the first time you see the operating site is when you arrive on the day of the operation. You will 

walk around the site and, almost always, find things you did not pick up in your pre-site survey which could 

represent hazards or become a factor in your detailed planning of the operation. The sort of things which you should 

be looking out for include: 

• Weather conditions 

• Public access to the operating area 

• Roads, tracks etc. 

• Signs of dog walkers 

• Animals, livestock, birds or prey, flocks of starlings, seagulls etc. 

• Power lines and any other obstacles 

• Sources of RFI, mobile masts, HAM operator aerials etc. 

During the on-site survey you should also be thinking about the best location for take off and landing. Also, you 

should consider where you would land in the event of an emergency, if you were not able to return to your primary 

take-off and landing area.  

Decide whether you need to use any signs to warn members of the public and/or take measures to cordon off the 

take-off and landing area(s).  

8.3.2	 Risk assessment


The On-Site Survey is sometimes described as a ‘Dynamic Risk Assessment’. In other words, immediately before the 

start of operation you check for any hazards on or near the operating site, which you have not previously risk 

assessed. If you find any such hazards you should assess the risk they represent and document the hazard, your 

assessment of risk, and any mitigating measures in your risk assessment.  

Before you start operations you must have documented your consideration of the level of risk associated with any 

significant hazard and if necessary detail any standard and exceptional measures or procedures you will use for this 

operation to reduce those risks to an Acceptable Level Of Risk. What constitutes an acceptable risk is based on the 

industry, the circumstances and the public perception of risk.   

“A UAV must not present a risk to persons or property greater  
than that for an “equivalent” manned aircraft operation.” 

8.3.3	 Mitigating measures


You will occasionally encounter hazards, or the nature of what you are being asked to do will involve risks, which 

your standard operating procedures do not result in those hazards and the resultant risks being at acceptable level. 

If that is the case it is your responsibility as PIC to add safety or other measure to mitigate (reduce) those risks. The 

risk reduction may be achieved through steps to reduce the chance of a bad outcome and/or by taking steps to 

reduce the severity of the outcome should something go wrong.
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8.4	 Pre-Notifications 
Consider carefully whether you need to notify anyone of your plans to operate. People you may want or need to 

notify in advance are: 

• HKIA ATC 

• Nearby airfields 

• Police 

• Neighbours 

• Local Authorities 

• Highway Agencies, Port Authorities etc. 

If you plan to operate in an area where there is intense aerial activity (e.g. a military low flying route), especially if 

your operation requires you to fly at the top of your height limit of 400’, you might want to consider creating a 

NOTAM to alert other air users.  

8.5 Pre-Flight Actions 

8.5.1	 Briefing


A proper briefing of your crew, any client personnel or anyone else involved in the operation is absolutely essential.  

Pre-flight briefing is your responsibility as PIC. Everyone needs to understand what you are doing, how you intend to 

do it, what they should be doing and how they should react in an emergency. 

A pre-flight briefing should be brief. It should be concise and cover all aspects of the mission before anyone starts 

preparing for flight. A good briefing should ensure that everyone is working with a shared understanding of the 

objectives of the mission and their responsibilities.  

Always ask whether anyone has any questions at the end of the briefing and if you have any concerns about any of 

your crew fully understanding the mission, you should ask them questions to verify their understanding. 

Your briefing might include the following points: 

• Timing 

• Weather, actual and forecast 

• Winds, including gusts and turbulence 

• Any airspace issues, e.g. NOTAMS 

• Health & Safety - props, location of safety equipment, duty medic etc. 

• Objectives of mission (deliverable) 

• Flight Duration and aircraft endurance 

• Planned flight path 

• Emergency landing area(s) 

• Instructions for ground based action 

• Special safety considerations 

• Where crew should stand 

• Communications between crew 
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8.5.2	 On Site Weather


As good as weather forecasts are, you still have a responsibility before you actually fly, to check that the weather 

conditions are suitable and do not represent a hazard to flight. You should document the observed weather using 

your On-Site Survey form.  

Wind - Measure the wind in some way. You should use an anemometer to measure the wind on the ground, 

including direction and gust speeds and then record it on your Site Survey form. 

Precipitation -  You should not fly in precipitation unless you have an aircraft specifically 

designed with this capability and your Permissions specifically include flying in precipitation. 

Check for any possible rain using a smartphone app which shows rain using doppler radar. 

Use this information to assess the likelihood of rain and the timing of its arrival. e.g. 

www.raintoday.com 

8.5.3	 Ground Support Equipment


You should carry and position ground support equipment needed for the intended operation. This equipment may 
well vary depending upon the type of operation being conducted and the conditions in which you are operating. 
Essential equipment includes: 

• Wind sock and/or Anemometer (measures windspeed) 

• Fire Extinguisher 

• First Aid Kit 

• Mobile Phone 

Some operators also carry equipment to help them assess the status of their control frequency and to check for 
GNSS status. 

8.5.4	 Pre-Flight Checks


It is your responsibility as PIC to ‘reasonably ensure’ that your aircraft is airworthy and capable of flying the intended 

mission safely. One of the most useful tools you can use to help you fulfil this responsibility are checklists, or Flight 

Reference Cards (FRC). Arguably, the most important of these checklists is the Pre-Flight Checklist.  

You should of course be checking the condition of your aircraft at many stages leading up to the flight. You should 

check before you pack the aircraft away for transport, when you unload and during any assembly you have to do 

before it is ready for flight. The Pre-Flight check is your last opportunity to ensure that the aircraft is not damaged or 

malfunctioning in any way and that all the on-board systems are showing acceptable values and functioning as they 

should before you commit to flight. 

The check list below is a very generic, basic Pre-Flight checklist. You should tailor your checklist so that they match 

the aircraft systems you deploy, the composition of your crew, and the type of operation you are going to conduct. 

This means that you may end up with different checklists for different aircraft. For example, the pre-flight checklist 

for a small single operator multi-rotor UAV is likely to be different to that needed for a large, two man and complex 

multi-rotor or even more significantly different to a fixed wing survey aircraft. 

The important thing is that the checklists (or FRCs) work for you. They should be in the right sequence, not have 

steps duplicated and not have too much detail. 

The checklist below is generic and is included in this handbook simply as an example of the sort of things needed to 

be checked. You MUST write your own checklists and make sure that they are suited to your operation. 
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8.6  In Flight 
There follows a brief summary of the basic procedures for conducting an UAV flight. 

8.6.1	 Takeoff


Most aircraft require for a compass calibration to be performed before the first flight of the day and/or if moved to a 

different location. This should be performed by the pilot or under their supervision.  

The aircraft should be positioned a safe distance away (at least 5 metres) from the pilot and the crew. A multirotor 

does not need to be positioned into wind for takeoff, other aircraft (including single rotor helicopters) should be 

facing into the wind. The aircraft should however always be taken off and landed with the pilot behind the aircraft so 

that control inputs are natural. 

A final check should be made by the pilot and the crew that the aircraft systems are normal and that the operating 

area is clear. The pilot should check that everyone is happy for him/her to take off. The PIC should then clearly and 

loudly call out “Taking Off” and then take off to (in the case of rotary craft) perform a control check (pitch roll and 

yaw) in the hover at about 2 to 3 metres height. A final check is made of telemetry data, particularly GNSS satellites 

acquired and battery charge remaining, and then if everything is OK the operation can start. A crew member should 

be assigned the duty of recording the take off time, 

8.6.2	 In Flight


During the flight the pilot must regularly monitor the aircraft systems and be fully alert to what is going on in the 

operating area. This includes watching for any changes in the weather, and in particular changes in wind direction 

and strength. 

The most important aircraft system information is GNSS and battery status. The aircraft must be maintained VLOS at 

all times. The crew, and in particular anyone in the role of Observer, should be constantly listening and scanning the 

sky, alert to any potentially conflicting aircraft. They should also be watching what is going on down on the ground 

and should be prepared to deal with any public who approach the flying area. If necessary the pilot should be 

informed of public incursions. 

8.6.3	 Landing


Once the mission is complete, or the battery has been depleted to a level requiring the end of the flight, the pilot 

should alert everyone of his intentions to return the aircraft to the landing area and land by calling out “Landing”. 

The pilot should bring the aircraft back in a safe and controlled way (not too fast) and land. The landing time should 

be recorded. 

8.6.4	 Shut Down


Once the aircraft has landed safely the pilot should stop the rotors, make a note of the battery charge remaining and 

then walk to the aircraft and make it safe by switching off or disconnecting the battery pack and calling out “Aircraft 

Safe”. A quick visual check of the aircraft should also be made. 
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8.7 Record Keeping 
You have a legal duty to record every flight in both an Aircraft and a Pilot Log. These are usually combined into a 

single electronic log which can then be analysed and totals extracted. You are also expected to keep Maintenance, 

Incident and Battery logs. 

During operations time is often in short supply, so it is common practice to write down only basic information for 

each flight so that you are able then to update your log books when you return to your home base. This on-the-job 

record should include: 

• Battery ID 

• Charge before flight (Voltage or %) 

• Take off time 

• Flight time 

• Landing time (optional) 

• Charge at end of flight (Voltage or %) 

Provided you record this information during operations you will have all you need to be able to complete all your logs 

at leisure once you are back at base. 

As an Operator you will be expected to maintain the following logs. The layout and exact content are a guide only.  

8.7.1	 Pilot and Aircraft Log


8.7.2	 Maintenance Log
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8.7.3	 Incident Log


8.7.4	 Battery Log


!  

© The UAV Academy LTD Page !  of !75 79



!  
!

8.8 Communications 
Good communication is an absolute pre-condition for safe flight operations. There may well need to be multiple 

channels of communication to support safe and effective operations. 

8.8.1	 Crew Communications


It is essential to have clear and good communication between the 

crew (including the pilot). The pilot needs to be able to be informed 

quickly and clearly if there is anything going on which poses a 

potential threat to the safe conduct of the flight. This is especially 

important in an emergency situation such as conflicting air traffic, 

because the pilot will not have much time to assess the situation 

and take action.  

Often, the pilot and crew will not be very far apart and the environment may be quiet 

enough for everyone easily to hear everyone else. More often though there will be noise and quite likely it will be 

necessary for the pilot and crew to be or become located far enough apart that normal communication is not 

possible.  

We recommend that Operators invest in legal radio communication systems with headsets (or megaphones) to 

ensure that good communication is maintained throughout the operation. 

8.8.2	 Communicating with Air Traffic Control


You may need to operate within controlled airspace or near an active airfield and in this situation you will need to 

inform OR potentially ask for permission, and then coordinate with ATC or the airfield control tower throughout your 

operation.  

ATC normally communicate with manned aircraft using VHF radios. This is not normally an options for UAV operators 

for two reasons. Firstly, unless you have a Radio Telephony (RT) License it is illegal to transmit on these frequencies 

and secondly, these radios are strictly ‘line-of-sight’, so unless you are very close to the ATC unit the radio will most 

likely not work. 

You should therefore use a mobile phone to communicate with ATC or the airfield control tower. They will be quite 

used to dealing with pilots over the phone because many aircraft are not equipped with radios and use the phone to 

call the destination ATC for a briefing prior to departure. 

8.8.3	 Client Communication


Your client may well want to participate in the operation. Perhaps they want or need to direct to some degree the 

shots or video you are capturing. Maybe they need to be there to direct staff in the vicinity to ensure safe operation 

is possible.  

Whatever the reason you must ensure that the client needing to communicate with the pilot does not become 

detrimental to safe operations. The pilot must be able to deal with talking with the client without becoming distracted 

from the primary task of controlling the aircraft. 

In some situations, it may be appropriate, even essential, for it to be made clear in the briefing that the client should 

communicate to the pilot through a third party such as the camera operator. 
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8.8.4	 Other Air Users


It is highly unlikely that you will need to communicate with other air users. Even if you hold an RT licence you are 

not, without permission from ATC, able to talk directly with other pilots by radio. You would have to ask ATC to relay 

a message for you. 

8.9  Emergency Procedures 
It is vitally important that you have a robust plan in place to deal with any foreseeable emergencies. This is one of 

the keystones behind the culture of safe aviation and if you and your crew do not have a clear and well understood 

plan for dealing with emergencies then a bad situation could very quickly develop into a disastrous situation. 

Of course prevention is always better than cure, so your maintenance of the aircraft, knowledge of aircraft systems 

and diligence in executing aircraft and system checks in accordance with your documented procedures should all play 

a part in reducing the risk of emergencies. 

Emergency procedures must be documented and the crew should all be aware and well briefed on these procedures. 

In reality though, when an emergency takes place the pilot and crew will probably not have time to locate an 

emergency checklist and then execute it. Things will be happening quickly and any delay could be disastrous. So, it is 

vital that the pilot (and ideally the crew too) should have certain emergency actions committed to memory. 

The key emergencies for which you should create procedures when you write your Operations Manual are: 

• Loss of power 

• Loss of control 

• Loss of GNSS 

• Flyaway 

• Fire 

• Structural failure 

• Pilot incapacitation 

• Air incursions 

• Ground incursions 

Of course, all aircraft are different and this is why it is important that the Pilot and the crew have a good 

understanding of the technical aspects of the aircraft so that correct and appropriate actions can be incorporated into 

any emergency procedures. 

There are two emergencies for which there are standard ‘best practice’ procedures. 

8.9.1	 Fly Away


In the event of a fly away or your aircraft you and your crew should: 

• Attempt to regain control or cut the power to the aircraft 

• Make a note of the flight path (height, climbing or descending, direction) 

• Estimate likely remaining flight time 

• Immediately contact nearest ATC unit and communicate this information 
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8.9.2	 Pilot Incapacitation


There are many reasons why you as pilot might become suddenly incapacitated and unable to safely control the 

aircraft. You might have a stroke or heart attack, or less dramatically you may be stung by a wasp, have stomach 

cramps or fall over and hurt yourself.  

Whatever the cause of your incapacitation there will be an aircraft in the air and this now represents an emergency 

as there is a real risk of crashing or the aircraft flying away.  

Unless there is another qualified pilot in your crew you should brief crew members how to invoke the ‘Return To 

Land’ failsafe function or that they should simply turn off the transmitter. They and any client staff should understand 

what will happen when the button is pushed and what they should do, i.e. make sure that the take-off/landing area 

is clear and stand well back. Wait for the aircraft to land and shut down. Switch off or disconnect the battery. Then 

deal with helping the pilot. 

8.10 Security 
You may well find that you attract the sort of attention you do not want when operating a UAV. People are curious 

and will often approach you to ask questions or simply to watch what you are doing. However, some people may feel 

that their security or privacy is being threatened by your UAV and you may encounter aggressive behaviour. 

Should this happen it is very important not to be distracted by what is going on and to recover and land the UAV as 

quickly as possible so that you can deal with the situation. Be prepared to call the police if any threats are made. You 

can inform the person that endangering an aircraft in flight is a criminal offence. 

You should be conscious of and take steps to protect your equipment whilst operating. You and your crew may be 

focussed on the flight and may not notice someone stealing or maliciously damaging your valuable equipment. 
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NOTES: 
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