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The preceding 5 paragraphs are important to 
keep in mind while reading the following standard 
legal statement: The information contained on 
DRONESAFETY.ACADEMY, any publications or 
other study materials published by the author of 
DRONESAFETY.ACADEMY is for informational 
purposes only which is to be used as a study tool for a 
FAA exam. Furthermore, neither this publication, the 
author nor DRONESAFETY.ACADEMY  are engaged 
in rendering legal services. Summaries, methods 
of study, tips and tricks are only recommendations 
from the author, and reading any information on 
DRONESAFETY.ACADEMY, any publications or 
other study materials published by the author does 
not guarantee passing any FAA Exam. The author 
has made reasonable efforts to provide current and 
accurate information to the readers. The author will 
not be held liable for any unintentional errors or 
omissions that may be found.

Drone Safety Academy logo and ‘Better Pilots: Safer 
Skies’ are registered trademarks of Drone Safety 
Academy. All other trademarks in this document 
or within the website are the property of their 
respective owners.

The material found on DRONESAFETY.ACADEMY 
may include information, products or services by 
third parties. Third Party Materials comprise of the 
products and opinions expressed by their owners. 
As such, the author of DRONESAFETY.ACADEMY 
does not assume any responsibility or liability for 
any Third Party Material or opinions. Having such 
Third Party Material on DRONESAFETY.ACADEMY 
does not constitute the author’s guarantee of 
any information, instruction, opinion, products or 
services contained within the Third Party Material.

Pictures, graphics, and graphic elements are either 
from FAA sources, professional subscription stock 
photography sources or created by Drone Safety 
Academy.

No part of DRONESAFETY.ACADEMY shall be 
reproduced or transmitted, in whole or in part in any 
form, without the prior written consent of the author. 

Drone Safety Academy has created, what we believe, 
the most professional ‘Part 107’ test prep study guide 
on the market. In fact we also believe the value of this 
ebook cannot be understated when content and cost 
are combined. It’s free, no cost to you other than the 
time to download it. It’s priceless.

Why? Why offer the industries best study guide at no 
cost to you and your company? Good question! First 
you should know that this document was compiled 
out of thousands of freely accessible FAA pages. Yes, 
you have access to all their hard work! And in the spirit 
of the FAA and all their freely accessible hard work this 
exam prep was born and delivered to you at no cost: 
ePublication and videos.

Drone Safety Academy used our best effort to 
research, compile and organize this information. In 
fact, we believe we are the industry’s leader in this 
capacity. Each and every one of the 125+ Remote Pilot 
ACS  (Airman Certification Standards) were research 
in each of the documents identified by the FAA for the 
Remote Pilot certification.  Moreover, each ACS will 
usually cite multiple FAA sources and pages/sections. 
Drone Safety Academy took  it a step further: Each 
of the 70+ videos & 500 questions cites the same 
sources including the unique page numbers and/or 
the section numbers for easy research. Simply citing a 
book title is lazy! No citing? UGG!

This is an exam prep document intended for the 
FAA Remote Pilot certification. While we do provide 
additional information we are not in the business 
of asserting that additional information should 
be amended in the current Remote Pilot ACS. The 
Drone Safety Academy believes that the proper way 
to enhance the current Remote Pilot ACS is through 
the established FAA channels of communication. 
You are invited to be an active participant!

The Drone Safety Academy offers several pathways 
to earn your FAA Remote Pilot certification. Only one 
of the pathways offers a significant money back 
guarantee if you follow the Drone Safety Academy 
process. The process is a critical element in the 
learning development life cycle. 

D I S C L A I M E R
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H O L D  H A R M L E S S
You agree, that by obtaining this document or accessing any Drone Safety Academy resource, that you 
agree to hold harmless Drone Safety Academy, Drone Safety Academy owners & employees, Drone 
Safety Academy contractors from any items or information missing or unintentionally unaccounted for 
that may be included on the exam for the FAA certification with a sUAS rating (Remote Pilot).  

The FAA has identified 14 resources in the Remote Pilot ACS as resources for the new Remote Pilot 
candidate. The Drone Safety Academy has taken additional steps, when possible, to further validate 
information with an additional 11 more FAA documents. All resources are properly cited for each ACS 
section, for each of the 70+ videos and for each of the 500 online questions.
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The success of the Drone Safety Academy is, in a large part, due to the effort & organization of the FAA 
and FAA employees: pilots, controllers, authors, researchers, innovators, web gurus and administrators. 
Their handiwork has created the safest skies in the world: THANK YOU! 

Your effort and dedication has made a difference, your influence and spirit are the driving forces behind 
the creation of Drone Safety Academy.  The multitude of available resources provided to aviators is truly 
impressive and the level of communication has been refreshing to experience. 

Again, thank you.
Bill Branch, CEO 
Drone Safety Academy  

To my daughters Karina, Morgan & Cora: 
Of all the gifts God has given me you are the most amazing, the most powerful and the most influential. 
May your creative mind, inspiration and ‘living the adventure’ always unfold to something new.... 

~Love you always, unconditionally
Dad

“It’s a magical world, Hobbes, ol’ buddy, let’s go exploring!”
Calvin & Hobbes December 31st 1995

~Bill Watterson 

For my Mother & Father: The guiding lights for all I do.
For my Sister Jill: You are the rock and a beacon of hope.
For my Brother Dace: You defined the ‘Father’s path for parenting’.
For my Sister Wendy: The ASL videos are dedicated to you.
For my Nephew Kyle: You are a source of inspiration for me, true!
For my Niece Jordan: I hope my daughters see you as the hero as I do.

D e d i c at i o n
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Section 357 Unmanned aircraft systems privacy 
policy: It is the policy of the United States that the operation of any 
unmanned aircraft or unmanned aircraft system shall be carried out 
in a manner that respects and protects personal privacy consistent 
with the United States Constitution and Federal, State, and local law. 
Section 378: It is recommended that 1)	each	person	that	
uses an unmanned aircraft system for compensation or hire, or in the 
furtherance	of	a	business	enterprise,	except	those	operated	for	purposes	
protected by the First Amendment of the Constitution, should have a 
written privacy policy consistent with section 357 that is appropriate 
to the nature and scope of the activities regarding the collection, use, 
retention, dissemination, and deletion of any data collected during the 
operation	of	an	unmanned	aircraft	system;	(2)	each	privacy	policy	should	
be	periodically	reviewed	and	updated	as	necessary;	and	3)	each	privacy	
policy should be publicly available.

Section 363 Prohibition regarding weapons: Unless 
authorized by the Administrator, a person may not operate an unmanned 
aircraft or unmanned aircraft system that is equipped or armed with a 
dangerous	 weapon	 (See	 glossary).	 The	 penalty:	 A	 person	 who	 violates	
this section is liable to the United States Government for a civil penalty of 
not more than $25,000 for each violation.

Section 382 Operation of unauthorized unmanned 
aircraft over Wildfires: a)	Except	as	provided	in	subsection	(b,	
below),	an	individual	who	operates	an	unmanned	aircraft	and	knowingly	
or	 recklessly	 interferes	with	a	wildfire	suppression,	or	 law	enforcement	
or	emergency	response	efforts	related	to	a	wildfire	suppression,	shall	be	
fined	under	this	title,	 imprisoned	for	not	more	than	2	years,	or	both.		b)	
Exceptions:	This	section	does	not	apply	to	the	operation	of	an	unmanned	
aircraft conducted by a unit or agency of the United States Government or 

of a State, tribal, or local government (including any individual conducting 
such operation pursuant to a contract or other agreement entered into 
with	the	unit	or	agency)	for	the	purpose	of	protecting	the	public	safety	and	
welfare,	including	firefighting,	law	enforcement,	or	emergency	response.

Section 384 Unsafe operation of unmanned aircraft: 
a)	 Offense:	 Any	 person	 who	 operates	 an	 unmanned	 aircraft	 and	 1)	
Knowingly interferes with, or disrupts the operation of, an aircraft carrying 
1 or more occupants operating in the special aircraft jurisdiction of the 
United States, in a manner that poses an imminent safety hazard to 
such	occupants,	shall	be	punished	as	provided	in	subsection	(c,	below).	
‘‘(2)	 Recklessly	 interferes	 with,	 or	 disrupts	 the	 operation	 of,	 an	 aircraft	
carrying 1 or more occupants operating in the special aircraft jurisdiction 
of the United States, in a manner that poses an imminent safety hazard to 
such	occupants,	shall	be	punished	as	provided	in	subsection	(c,	below).

b)	Operation	of	unmanned	aircraft	in	close	proximity	to	airports:	1)	Any	
person who, without authorization, knowingly operates an unmanned 
aircraft	within	a	runway	exclusion	zone	(See	glossary)	shall	be	punished	
as	provided	in	subsection	(c).

c)	Penalty:	1)	Except	as	provided	in	paragraph	(2,	below),	the	punishment	
for	 an	 offense	 under	 subsections	 (a,	 above)	 or	 (b,	 above)	 shall	 be	
a	 fine	 under	 this	 title,	 imprisonment	 for	 not	 more	 than	 1	 year,	 or	 both.	
2)	 SERIOUS	 BODILY	 INJURY	 OR	 DEATH:	 Any	 person	 who:	 A)	 Causes	
serious bodily injury or death during the commission of an offense under 
subsection	(a)(2,	above)	shall	be	fined	under	this	title,	 imprisoned	for	a	
term	of	up	to	10	years,	or	both.	B)	Causes,	or	attempts	or	conspires	to	
cause, serious bodily injury or death during the commission of an offense 
under	subsections	(a)(1,	above)	and	(b,	above)	shall	be	fined	under	this	
title, imprisoned for any term of years or for life, or both.’’ 
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This study guide follows 
the Drone Safety Academy 
online curriculum

Welcome, welcome to a brand new day
A	new	way	of	preparing	for	a	certification

Welcome to training where students become inspired
And FAA test scores become bragging rights

A place where student success is business success 
Where	students	enjoy	learning	versus	failing	to	finish
Where	confidence	is	established	and	now	defines	you
Welcome to a place where you will be known for your  

excellence
And respected again and again

A place where careers are launched
And new businesses are created

Welcome to Drone Safety Academy

This study guide follows the organization of the 
online curriculum. Additionally the order of topics 
is designed for people who are also re-certifying  
(Retest every 24 months): UA.I, UA.II, UA.V.B, 
UA.V.C, UA.V.D, UA.V.F. Those sections are provided 
1st. Before you take the exam review the ‘at-a-
glance’ finish line at the end.

Flying your drone is a serious activity
The safety of our skies depends on your due diligence. Drone Safety 
Academy is	 here	 to	 take	 you	 to	 the	 finish	 line	 and	 in	 doing	 so	 you	 will	
have	earned	the	respect	of	your	peers.	Passing	the	FAA	Part	107	exam	
is	just	one	step	in	the	safety	process.	You	must	adhere	to	the	rules	and	
regulations, you must appreciate and follow the guidelines set forth in 
the by the FAA. In doing so It is possible that you may have proactively 
prevented	a	serious	accident	and/or	avert	litigation.	A	word	from	the	FAA	
and	U.S.	Transportation:			

“The FAA’s role is to set a flexible framework of safety without impeding 
innovation,” said Administrator Huerta. “With these rules, we have created 
an environment in which emerging technology can be rapidly introduced 
while protecting the safety of the world’s busiest, most complex airspace.”

“Make no mistake: unmanned aircraft enthusiast are aviators, and with 

that title comes a great deal of responsibility,” said U.S. Transportation 
Secretary Anthony Foxx. “I’m excited to welcome these new aviators into 
the culture of safety and responsibility that defines American innovation.” 

A note about online learning
Yes,	there	are	training	providers	that	provide	FAA	test	questions	for	you	
memorize	and	pass	the	exam.	You	have	higher	standards	of	safety	and	
excellence,	 which	 is	 why	 you	 have	 chosen	 Drone Safety Academy. Be 
wary of working with anyone or business that takes a short-cut approach, 
they are a legitimate risk to your operations. Here is what the FAA has to 
say	about	this:	

“While test preparation materials may be effective in preparing students 
for FAA tests, the danger is that students may learn to pass a given test, 
but fail to learn other critical information essential to safe piloting and 
maintenance practices...A major shortcoming of test preparation materials 
is that the emphasis is on rote learning, which is the lowest of all levels of 
learning” 
(Aviation Instructor’s Handbook  FAA-H-8083-9A pg 4-29)

With	that	in	mind	and	to	the	extent	possible Drone Safety Academy follows 
the guidelines set forth in the FAA’s Aviation Instructor’s Handbook.

A word about ethics and privacy
The	FAA	began	the	sUAS/drone	certification	in	the	summer	of	2016	and	
since	 then	 the	 market	 evolving	 around	 drones	 has	 exploded	 to	 great	
heights. The industry projected numbers has helped sprout many training 
companies	 and	 related	 services.	 Even	 some	 lawyers	 have	 turned	 into	
trainers. Unfortunately, the competition, for some training providers, 
has	taken	a	dark	turn.	Examples	of	this	includes	(not	an	exhaustive	list):	
Claiming FAA approved training status, shady marketing practices, fake 
FB	profiles	and	for	hire	bloggers.	Do your research.

Privacy is not just a personal concern, it is also a legitimate legal risk. 
Imagine the Home Inspector who does not inform the neighbors a roof 
inspection with a drone is about to take place. It does not take much 
imagination what the fallout could look like from any the possible 
scenarios.	Due	diligence:	do	not	assume	people	know	or	understand	the	
purpose of your activities.

Final	word:	The	FAA	sUAS	Part	107	exam	is	easy.	On	a	scale	of	difficulty	of	
1	to	10	this	exam	is	rated	a	3	to	4.	Real	Estate	exams	are	6	to	7,	IT	exams	
are	from	5	to	8,	Home	Inspector	exams	are	7	to	8.	The	FAA	provides	all	
the	 material	 and	 links	 to	 prepare	 for	 the	 sUAS	 knowledge	 exam.	 If	 you	
apply yourself and focus your time you do not need any training provider. 

Organization of the Drone Safety Academy study 
guides
Some ACS study points have been shuffled to provide a superior flow of 
learning.

Taking you to the finish line: Let’s get started.

W W W . D R O N E S A F E T Y . A C A D E M Y       BETTER PILOTS: SAFER SKIES



1 1BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y

The FAA believes that every item on the Remote Pilot ACS (125+ items) is 
important and so does Drone Safety Academy. The safety of our airspace 
is paramount and Drone Safety Academy will not skimp just to explicitly tell 
you what is on the exam. Doing so means ACS topics would be skipped or 
unnecessarily truncated: the down stream impact means there will be paper 
tigers flying drones. 

What is a ‘paper tiger’? This term came out of the IT industry when test prep 
companies sold questions & answers for important IT certifications. Those 
newly minted certified professionals where only as good as the paper their 
certification was printed on, in-turn they put the work environment at jeopardy. 

There is a very clear distinction between those who can only answer memorized 
test questions and those who have a more complete picture of what the industry 
expects of them as a certified professional. 

It is our opinion that hiring paper tigers are a legitimate increased risk to you 
and your business.  
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This first section may be the most important 
foundation information for a person choosing 
to pilot a drone/sUAS

I ,  S E C T I O N  A :  G E N E R A L  R E G U L AT I O N S
UA.I.A.K1 The applicability of 14 CFR 
part 107 to small unmanned aircraft 
operations
Sources [FRA18 Section 349, §101.41, §101.43, AC 
107-2: 4.1 & 4.2.5, Section 336 has been repealed]

A	 few	 beginning	 thoughts:	 1)	 Apart	 from	 the	
certification	 training	 you	 will	 need	 to	 decide	 what	
makes	 most	 sense	 regarding	 your	 drone/sUAS	
activity.	 2)	 For	 the	 purpose	 of	 aligning	 with	 the	
definitions	 of	 the	 exam	 a	 drone	 will	 be	 identified	 as	
a	 Unmanned	 Aircraft	 (UA)	 and	 all	 the	 systems	 used	
to pilot a UA, including the UA weighing less than 55 
pounds is termed Small Unmanned Aircraft System 
(sUAS).	 This	 term	 will	 be	 used	 throughout	 this	
document	 and	 the	 online	 training.	 3)	 The	 following	
cannot	 be	 understated:	 an	 object	 in	 free	 fall	 rapidly	
gains	impact	energy	as	it	falls.	Take	for	example	a	3	
lb UA dropped at 3 feet versus one falling from 200 
feet. The impact force from 200 feet will be 60 times 
(That	 is	 6000%)	 more	 than	 the	 3	 foot	 drop.	 In	 this	
industry	you	will	hear	about	loss	of	control	(LOC)	and	
fly-aways.	Where	will	they	land	or	fall?	Make	sure	you	
have insurance regardless	if	you	fly	as	a	‘Recreational	
operator	of	a	UA	’	(formerly	‘model	aircraft’	ruling)	or	
Part 107 ruling.

If there is an accident who are the victims going 
to	 contact?	 Yes,	 a	 lawyer	 who	 specializes	 in	 UA	
law. The victims will not care if it was 16 year old 
‘just playing around’ or that the “wind gust’s’  are 
to blame. Questions will be asked and documents 
will	 be	 requested.	 You	 need	 to	 prove	 that	 you	 are	
following	 either	 all	 the	 rules	 of	 the	 	 ‘Exception	 for	
limited recreational operations of unmanned aircraft 
(Section	 349)	 or	 Part	 107	 rules	 completely.	 If	 your	
due diligence cannot be established then the situation 
may be very grave. With that in mind the rule making 
for ‘Recreational Operators’ will be reviewed for your 
benefit.	The	exam	only	covers	a	small	portion	related	
to	‘Recreational	Operators’	(Formerly	‘model	aircraft’)

The following is from FAA Reauthorization Act of 2018 
Title	 III,	 Subtitle	 B	 Section	 349	 (FRA18):	 Nothing in 
section 349 shall be construed to limit the authority 
of the Administrator to pursue an enforcement action 
against a person operating any unmanned aircraft 
who endangers the safety of the national airspace 
system.
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FA A  R e a u t h o r i z at i o n 
A c t  2 0 1 8  S e c t i o n  3 4 9 

Recreational Operations  or Not

Section 349
sUAS activities that do not follow ALL the rules 
of	349	have	4	choices	(not	an	exhaustive	list):
A)	Do	not	fly
B)	Fly	under	part	107
C)	Fly	under	part	107	with	a	Certificate	of	Waiver	
(CoW)	
D)	Fly	under	a	Certificate	of	Authorization	(CoA)	

Section	349	rule	making	(Section	336	repealed):	
1. The aircraft is flown strictly for 

recreational purposes.
2. The aircraft is operated in accordance 

with or within the programming of a 
community-based organization’s set of 
safety guidelines that are developed in 

coordination with the Federal Aviation 
Administration. Example:	 Academy	 of	
Model Aeronautics (Membership not 
require	but	must	follow	guidelines)	

3. The	 aircraft	 is	 flown	 within	 the	 visual	
line of sight of the person operating the 
aircraft or a visual observer co-located and 
in direct communication with the operator.

4. The aircraft is operated in a manner that 
does not interfere with and gives way to 
any manned aircraft.

5. In Class B, Class C, or Class D airspace or 
within the lateral boundaries of the surface 
area	 of	 Class	 E	 airspace	 designated	 for	
an airport, the operator obtains prior 
authorization from the Administrator or 
designee before operating and complies 
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S E C T I O N  3 4 9 
O R  PA R T  1 0 7 ?

with all airspace restrictions and 
prohibitions.

6. In	 Class	 G	 airspace,	 the	 aircraft	 is	 flown	
from the surface to not more than 400 feet 
above ground level and complies with all 
airspace restrictions and prohibitions.

7. The operator has passed an aeronautical 
knowledge and safety test and maintains 
proof of test passage to be made available 
to the Administrator or law enforcement 
upon request.

8. The aircraft is registered and marked and 
proof of registration is made available 
to the Administrator or a designee of the 
Administrator or law enforcement upon 
request.

 
Aeronautical Knowledge & Safety Test for 
recreational pilots
This test will adequately demonstrate an 
operator’s:	Understanding	of	aeronautical	safety	
knowledge and knowledge of Federal Aviation 
Administration regulations and requirements 
pertaining to the operation of an unmanned 
aircraft system in the national airspace system.

Repealed Section 336
Model	 Aircraft	 Defined:	 Means	 an	 unmanned	
aircraft	that	is:	
1. Capable	 of	 sustained	 flight	 in	 the	

atmosphere;	(Same	for	Part	107)
2. Flown within visual line of sight of the 

person operating the aircraft; and (Same 
for	Part	107)

3. Flown for hobby or recreational purposes 
(This	is	a	testable	item)

The lynch pins and takeaways:
If	flight	activity	or	operations	do not meet all 8 
requirements in Section	349	(a)	then	follow	‘part	
107’. 

What 107 “does not apply to”:
Unmanned	 aircraft	 flown	 strictly for hobby or 
recreational use. 

107	applies	if	:	(not a complete list)
• Any	 exchange	 of	 services	 and/or	

products, any transactions and any 
agreements	(formal	&	informal)

• A business that operates a sUAS

Part 107 does not 
include a UA flown for 
hobby or recreational 
purposes

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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• Unmanned aircraft activity for recreation or hobby
• Operations conducted outside the United States
• Amateur rockets
• Moored balloons
• Unmanned free balloons
• Kites
• Public aircraft operations
• Air carrier operations
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D E F I N I T I O N S

larger than typical 5 pound UAs but less than 
55 lbs. 

Small Unmanned Aircraft System (sUAS)	
A small UA and its associated elements 
(including communication links and the 
components that control the small UA)	that	are	
required	for	the	safe	and	efficient	operation	of	
the small UA in the NAS.	

Control Station (CS) 
An interface used by the remote pilot or the 
person manipulating the controls to control the 
flight	path	of	the	small	UA.	

Model Aircraft
A	 type	 of	 UA	 that	 is	 1)	 Capable	 of	 sustained	
flight	in	the	atmosphere	2)	Flown	within	VLOS	
of the person operating the aircraft, and most 
importantly 3) Flown for hobby or recreational 
purposes. 

Remote Pilot in Command (Remote PIC or 

Remote Pilot) 
A person who holds a remote pilot certificate 
with an sUAS rating and has the final authority 
and responsibility for the operation and safety 
of sUAS operations conducted under part 107.

Person Manipulating the Controls
A person other than the Remote Pilot in 
Command (PIC) who	is	controlling	the	flight	of	
an sUAS under the supervision of the Remote 
PIC.

Visual Observer (VO)
A	person	acting	as	a	flight	crew	member	who	
assists the small UA Remote PIC and the 
person manipulating the controls to ‘see and 
avoid’	other	air	traffic	or	objects	aloft	or	on	the	
ground.

Corrective Lenses 
May also be spectacles (eye	 glasses)	 or	
contact lenses.

1. Unmanned Aircraft 

2. Small Unmanned Aircraft  

3. Small Unmanned Aircraft System 

4. Control Station 

5. Model Aircraft 

6. Remote PIC 

7. Person Manipulating the Controls 

8. Visual Observer 

9. Corrective Lenses

UA.I.A.K2 Definitions used in 14 
CFR part 107
Sources [§107.3, AC 107-2: 4.2.1-9]

Unmanned Aircraft (UA)
An aircraft operated without the possibility of 
direct human intervention from within or on the 
aircraft. 

Small Unmanned Aircraft (sUA)
A UA weighing LESS than 55 pounds, 
including everything that is onboard or 
otherwise attached to the aircraft, and can be 
flown	 without	 the	 possibility	 of	 direct	 human	
intervention	from	within	or	on	the	aircraft.	SIDE	
NOTE:	The	majority	of	sUAS	(drones)	sold	are	
under 5 pounds. This is important to wrap your 
mind around while you proceed through this 
material. Take a moment to research drones 
that weigh 40 to 50 pounds, they are out there. 
Many	 of	 the	 topics	 for	 the	 FAA	 sUAS	 exam	
include considerations for UAs that are much 

W W W . D R O N E S A F E T Y . A C A D E M Y       BETTER PILOTS: SAFER SKIES



1 7

FA L S I F I C AT I O N 
&  R E P O R T I N G

Ramifications of 
falsification

Proper accident reporting

UA.I.A.K3 The ramification of fal-
sification, reproduction, or alter-
ation of a certificate, rating, au-
thorization, record, or report
Sources [§107.5] 

No person shall make or cause to be made 
any fraudulent or intentionally false record 
or report that is required to be made, kept, or 
used to show compliance. Any reproduction 
or alteration, for fraudulent purpose, of any 
certificate,	rating,	authorization,	record	or	report	
is prohibited. Doing so is a basis for any of the 
following:	Denial of an application for a remote 
pilot	certificate	or	a	certificate	of	waiver	(CoW),	
a suspension or revocation	of	any	certificate	or	
waiver issued, or a civil penalty.

UA.I.A.K4 Accident Reporting
Sources [AC 107-2 4.5] 

The Remote PIC of the sUAS is required to report 

an accident to the FAA within 10 days if it meets 
any	of	the	following	thresholds:	

1. At least serious injury to any person or any 
loss of consciousness. A serious injury is an 
injury	that	qualifies	as	Level 3 or higher on the 
Abbreviated	Injury	Scale	(AIS)	of	the	Association	
for the Advancement of Automotive Medicine 
(AAAM).	

The AIS is an anatomical scoring system that 
provides a means of ranking the severity of an 
injury and is widely used by emergency medical 
personnel. Within the AIS system, injuries are 
ranked	on	a	scale	of	1	to	6,	with	Level	1	being	
a	 minor	 injury,	 Level	 2	 is	 moderate,	 Level	 3	 is	
serious,	 Level	 4	 is	 severe,	 Level	 5	 is	 critical,	
and	 Level	 6	 is	 a	 nonsurvivable	 injury.	The	 FAA	
currently	uses	serious	injury	(AIS	Level	3)	as	an	
injury	threshold	in	other	FAA	regulations.	Note:	
It would be considered a “serious injury” if a 
person requires hospitalization, but the injury 
is fully reversible (including, but not limited to, 

head trauma, broken bone(s), or laceration(s) 
to the skin that requires suturing).

2. Damage to any property, other than the small 
UA:	 if	 the	 cost	 is	 greater than $500 to repair 
or replace the property (Both must be over 
$500).	Note:	For	example,	a	small	UA	damages	
a property whose fair market value is $200, 
and it would cost $600 to repair the damage. 
Because the fair market value is below $500, 
this accident is not required to be reported. 
Similarly, if the aircraft causes $200 worth of 
damage to property whose fair market value is 
$600, that accident is also not required to be 
reported because the repair cost is below $500. 
If both repair and replace exceed $500 then 
report. If at least one of the two are below $500 
then no need to report.

Side	 Note:	 The	 National	 Transportation	 Safety	
Board	 (NTSB)	 requires	 certain	 sUAS	 accidents	
must	 also	 be	 reported	 to	 the	 NTSB.	 For	 more	
information, visit www.ntsb.gov.
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An in-flight emergency 
requiring immediate action, the 
Remote Pilot in Command, may 
deviate from any Part 107 rule

UA.I.B.K5 Regulatory deviation and reporting 
requirements for in-flight emergencies
Sources [§107.21]

This section was originally grouped with the ‘Operating Rules’ 
section,	however	 it	fits	better	here	 from	a	 learning	perspective.	
In an in-flight emergency requiring immediate action, the remote 
pilot in command may deviate from any part 107 rule to the 
extent	 necessary	 to avoid that emergency. After the operation 
has concluded the remote pilot in command who had to deviate 
from the rules must, upon request, send a written report of that 
deviation to the FAA.

UA.I.A.K5 Inspection, testing & demonstra-
tion of compliance
Sources [§107.7]   

A remote pilot in command, owner, or person manipulating the 
flight	controls	of	a	small	unmanned	aircraft	system	must,	upon 
request, make available:
The remote pilot certificate with a small UAS rating and any other 
document, record, or report which is required to be kept.

Additionally, the remote pilot in command, visual observer, owner, 
operator,	 or	 person	 manipulating	 the	 flight	 controls	 of	 a	 small	
unmanned aircraft system must, upon request, allow any test or 
inspection of the small unmanned aircraft system, the remote 
pilot in command, the person manipulating the flight controls of 
a small unmanned aircraft system, and, if applicable, the visual 
observer to determine compliance.
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I ,  S E C T I O N  B :  O P E R AT I N G  R U L E S

This entire section is regrouped to create a learning experience that flows 
together better which will help student understanding and memorization

UA.I.B.K1 Registration requirements for sUAS
Sources [§47.2, §48.15, §48.20, §48.25, §48.105, §48.205, AC 107-2: 5.4, FAA UAS-PO LEA GUIDANCE 
pg 5]

sUAS Aircraft Registration requirements
Aircraft Registration Definitions

Citizen of the United States or U.S. citizen means one the following
• An individual who is a citizen of the United States or one of its possessions.
• A partnership each of whose partners is an individual who is a citizen of the United States.
• A corporation or association organized under the laws of the United States 

Requirement to register an aircraft
No person may operate a small unmanned aircraft that is eligible for registration unless one of the 
following	criteria	has	been	satisfied

• The owner has already registered and marked the aircraft
• The aircraft weighs 0.55 pounds or less on takeoff, including everything that is on board 

or otherwise attached to the aircraft

Eligibility	for	aircraft	registration
• The aircraft is not registered under the laws of a foreign country 
• Owned by a U.S. citizen or owned by an individual citizen of a foreign country lawfully 

admitted for permanent residence in the United States or owned by a U.S. corporation when 
the corporation is organized and doing business under the laws of the United States
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R E G I S T E R  A  U A  & 
U N I Q U E  I D E N T I F I E R 

Eligibility requirements to register a sUAS
A small unmanned aircraft must be registered 
by its owner using the legal name of its owner, 
the owner is 13 years or older, If the owner 
is less than 13 years of age, then the small 
unmanned aircraft must be registered by a 
person who is at least 13 years of age.

The registration is not evidence of aircraft 
ownership

“Owner” includes a buyer in possession, a 
bailee, a lessee of a small unmanned aircraft 
under a contract of conditional sale, and the 
assignee of that person.

Aircraft requirement to maintain current 
information
The holder of a Certificate of Aircraft 
Registration must ensure the information 
remains accurate and must do so within 14 
calendar days. This includes a change in name, 
address	 and/or	 when	 aircraft	 registration	
requires cancellation for any reason including 
sale or transfer, destruction, or export. NOTE: 
Do not confuse updates to existing Aircraft 
Registration (14 days) with personal updates 
for an existing sUAS certification (30 days).

Display and location of unique identifier
Once you have received your aircraft registration 
number (the unique	identifier)	from	registering	
online it must be maintained in a condition 
that is legible.	It	must	be	affixed	to	the	exterior	
of the small unmanned aircraft by any means 
necessary to ensure that it will remain affixed 
for the duration of each operation. Also, it must 
be clearly visible upon inspection of the small 
unmanned aircraft. On February 25th 2019, the 
following	was	 repealed:	 	 In addition, a unique 
identifier	 is	 considered	 readily	 accessible	 if	 it	
can be accessed without the use of any tool 
such as a slide out battery compartment.

Failure to register a sUAS
Failure to register a UAS may result in 
regulatory and criminal sanctions. The FAA 
may assess civil penalties up to $27,500. 
Criminal penalties include fines of up to 
$250,000 and/or imprisonment for up to three 
years.

FAA web portals for sUAS registration and 
sUAS information

• faa.gov/uas
• faadronezone.faa.gov

The web portal faa.gov/uas provides the 
following links and information 

• Register a sUAS (Drone)
• Request a waiver
• How to become a sUAS pilot
• Information about the B4UFLY app
• Report a sUAS accident

Do not confuse updates 
to existing aircraft 
registrations (14 day 
grace period) with 
personal updates which 
apply to an existing 
sUAS certification (30 
day grace period)
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E X A M
E L I G I B I L I T Y  & 
R E Q U I R E M E N T S 

UA.I.B.K22 The requirements for 
a Remote Pilot Certificate with 
an sUAS rating
Source [§107.61, AC 107-2: 6.3]

A	person	applying	for	a	remote	pilot	certificate	
with an sUAS rating must meet and maintain 
the following eligibility requirements, as 
applicable:	
• Be at least 16 years of age.
• Be able to read, speak, write, and 

understand the English language. 
• Be in a physical and mental condition 

that would not interfere with the safe 
operation of an sUAS. In select situations 
the FAA may make an exception if the 

person is unable to meet one of these 
requirements due to medical reasons, 
such as a hearing impairment.

• Pass the initial aeronautical knowledge 
sUAS test at an FAA approved knowledge 
testing	center	(KTC).	

• A person who already holds a pilot 
certificate	 issued	 under	 14 CFR part 61, 
except	 a	 student	 pilot	 certificate,	 and	
has	 successfully	 completed	 a	 flight	
review in accordance with part 61 within 
the previous 24 calendar-months is only 
required to successfully complete a part 
107 online training course, found at www.
faasafety.gov. 

Do not confuse age 
minimums for aircraft 
registration (13 years 
old) versus sitting for 
the sUAS part 107 exam 
(16 years old)
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YO U  E A R N E D 
YO U R  C E R T. . .
N O W  W H AT ?

UA.I.C.K3 Maintain eligibility for a Remote Pilot 
Certificate with an sUAS rating
Source [§107.61, §107.63, §107.77, §107.79, AC 107-2: 6.3]

Change of name
NOTE: Do not confuse updates to existing Aircraft Registration (14 day 
grace period) with personal updates to an existing sUAS certification 
(30 day grace period). An application to change the name on a sUAS 
certificate requires a copy of the marriage license, court order, or 
other document verifying the name change. 

Change of address 
The	holder	of	a	 remote	pilot	certificate	with	small	UAS	rating	who	
has made a change in permanent mailing address may not, after 30 
days from that date, exercise the privileges of the certificate unless 
the holder has notified the FAA of the change. 

Voluntary surrender of certificate
The	holder	of	a	certificate	may	voluntarily	surrender	it	for	cancellation.	
Any request must include the following signed statement or its 
equivalent:	“I voluntarily surrender my remote pilot certificate with a 
small UAS rating for cancellation. This request is made for my own 
reasons, with full knowledge that my certificate will not be reissued 
to me unless I again complete the requirements specified in §107.61 
and §107.63.”

UA.I.C.K4 Aeronautical knowledge recency
Source [§107.65, AC 107-2: 6.6.2]

After	 a	 person	 receives	 a	 remote	 pilot	 certificate	 with	 a	 sUAS	
rating, that person must retain and periodically update the required 
aeronautical knowledge to continue to operate a small UA in the	NAS.	
To	continue	exercising	the	privileges	of	a	remote	pilot	certificate,	the	
certificate	holder	must	pass	a	recurrent	aeronautical knowledge test 
within 24 calendar-months of passing either an initial or recurrent 
aeronautical	knowledge	test.	A	part	61	pilot	certificate	holder	who	
has	 completed	 a	 flight	 review	 within	 the	 previous	 24	 calendar-
months may complete a recurrent online training course instead of 
taking the knowledge test.
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R E M O T E  P I L O T 
I N  C H A R G E

UA.I.B.K4 The responsibility and 
authority of the Remote PIC
Sources [§107.19]

A Remote Pilot in Command must be 
designated before or during the flight of the 
small unmanned aircraft and the remote pilot in 
command is directly responsible for and is the 
final authority as to the operation of the small 
unmanned aircraft system. 

The Remote Pilot in Command must ensure 
that the small unmanned aircraft will pose no 
undue hazard to other people, other aircraft, or 
other property in the event of a loss of control 
of the aircraft for any reason.

UA.I.B.K4a Allowing a person 
other than the Remote PIC to 
manipulate the flight controls
Sources [§107.12]

No person may manipulate the flight controls 
of a small unmanned aircraft system unless 
that person has a Remote Pilot in Command 
certificate with a small UAS rating or that 
person is under the direct supervision of a 
Remote Pilot in Command and the remote 
pilot in command can immediately take direct 
control	 of	 the	 flight	 of	 the	 small	 unmanned	
aircraft.	Refer	definitions	on	page	16.
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V I S U A L 
O B S E R V E R S
Effective scanning: Each 10° 
section of the sky should be 
scanned for at least 1 second 

UA.I.B.K11 The requirements 
when a visual observer (VO) is 
used
Sources [§107.33, AC 107-2: 5.7.2, PH: 14-28 & 
17-23]

The use of a visual observer (VO) 
The use of a visual	observer	(VO)	 is optional. 
The	 Remote	 PIC	 may	 choose	 to	 use	 a	 VO	
to supplement situational awareness and 
VLOS.	 Although	 the Remote PIC and person 
manipulating the controls must maintain 
the capability to see the UA, using one or 
more VOs allows the Remote PIC and person 
manipulating the controls to conduct other 
mission-critical duties (such as checking 
displays) while still ensuring situational 
awareness of the UA. 

The	 VO	 must	 be	 able	 to	 effectively 
communicate	the	following:	
• The small UA location, attitude, altitude, 

and direction of flight by systematically 
focusing and scanning.

• The position of other aircraft or hazards 

in the airspace.
• That the UA does not endanger the life or 

property of another. 

Ensure that the VO can carry out his or her 
duties
The Remote PIC must ensure that the VO 
is positioned in a location where he or she 
is	 able	 to	 see	 the	 small	 UA	 sufficiently	 to 
maintain VLOS. The Remote PIC can do this by 
specifying	the	location	of	the	VO.	

It is important to note that the FAA also requires 
that the Remote PIC and VO coordinate scan 
the airspace where the small UA is operating 
for any potential collision hazard.

Maintain awareness
Maintain awareness of the position of the 
small UA through direct visual observation. 
This	 would	 be	 accomplished	 by	 the	 VO	
maintaining visual contact with the small 
UA and the surrounding airspace, and then 
communicating to the Remote PIC and person 
manipulating the controls the flight status of 
the small UA and any hazards which may enter 

the area of operation, so that the Remote PIC 
or person manipulating the controls can take 
appropriate action. 
Effective scanning is accomplished with 
a series of short, regularly spaced eye 
movements that bring successive areas of 
the sky into the central visual field. Each 
movement should not exceed 10°, and each 
should be observed for at least 1 second to 
enable detection.

VO Communication
To make this communication possible, the 
Remote PIC, person manipulating the controls, 
and VO must work out a method of effective 
communication, which does not create a 
distraction and allows them to understand 
each other. The communication method 
must be determined prior to operation. This 
effective communication requirement would 
permit the use of communication-assisting 
devices, such as a hand-held radio, to facilitate 
communication from a distance.
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O P E R AT I N G  R U L E S
S A F E  O P E R AT I O N S

UA.I.B.K2 The requirement for the sUAS to be in a condi-
tion for safe operation
Sources [AC 107-2: 5.5 & 5.9]

The Remote PIC must complete a preflight familiarization, inspection, and other 
actions, such as crew member briefings, prior to beginning flight operations. 
The Remote PIC is responsible for conducting a check of the sUAS which must 
be maintained in a condition for safe operation. The FAA has produced many 
publications providing in-depth information on topics such as aviation weather, 
aircraft loading and performance, emergency procedures, ADM, and airspace, 
which should all be considered prior to operations.

UA.I.B.K20 Preflight familiarization, inspection, and ac-
tions for aircraft operations
Source [§107.49, AC: 107-2 5.9]

As	stated	previously: the Remote PIC must complete a preflight familiarization, 
inspection, and other actions, such as crew member briefings, prior to beginning 
flight operations. 

Prior	 to	 flight,	 the Remote Pilot in Command must assess the operating 
environment, considering risks to persons and property in the immediate vicinity 
both on the surface and in the air. 
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A S S E S S M E N T  O F  T H E 
O P E R AT I N G  E N V I R O N M E N T 
This assessment of the operating environment 
must	include:	
• Local	weather conditions
• Local	airspace and any flight restrictions
• The location of persons and property on 

the surface
• Other ground hazards
• Crew member briefings should include, 

but not limited too that they are informed 
about the operating conditions, 
emergency procedures, contingency 
procedures, roles and responsibilities, 
and potential hazards.

• The Remote PIC is required to ensure that 
all control links between ground control 
station	 (CS)	 and	 the	 small	 unmanned	
aircraft are working properly. If the small 
unmanned aircraft is powered, ensure 
that there is enough available power 
for the small unmanned aircraft system 
to operate for the intended operational 
time.	 And,	 finally,	 ensure that any 
object attached or carried by the small 
unmanned aircraft is secure and does not 
adversely affect the flight characteristics 
or controllability of the aircraft.

UA.I.B.K3 Medical condition(s) 
that would interfere with safe 
operation of an sUAS
Sources [§107.17, AC 107-2: 5.6 & 5.6.1]

Being able to safely operate the sUAS relies 
on, among other things, the physical and 
mental capabilities of the Remote PIC, person 
manipulating the controls, VO,	 and	 any	 other	
direct participant in the sUAS operation. 
Though the person manipulating the controls 
of an sUAS and VO are not required to obtain 
an airman medical certificate, they may not 
participate in the operation of an sUAS if they 
know or have reason to know that they have 

a physical or mental condition that could 
interfere with the safe operation of the sUAS.

Examples: Physical/Mental Incapacitations 
Physical or mental incapacitations that could 
render a Remote PIC, person manipulating the 
controls,	 or	 VO	 incapable	 of	 performing	 their	
sUAS operational duties include, but are not 
limited	to,	such	things	as:	
• The temporary or permanent loss of 

the dexterity necessary to operate the 
CS to safely control the small UA. 

• The inability to maintain the required 
“see and avoid” vigilance due to 
blurred vision. 

• The inability to maintain proper 
situational awareness of the small 
UA	 operations	 due	 to	 illness	 and/or	
medication(s),	 such	 as	 after	 taking	

medications	that	caution:	not	 to	drive	
or operate heavy machinery. 

• A debilitating physical condition, such 
as a migraine headache or moderate 
or severe body ache(s) or pain(s) that 
would render the Remote PIC, person 
manipulating	 the	 controls,	 or	 VO	 unable	
to perform sUAS operational duties.

• A hearing or speaking impairment 
that would inhibit the Remote PIC, 
person manipulating the controls, and 
VO	 from	 effectively	 communicating	
with each other. In a situation such 
as this, the Remote PIC must ensure 
that an alternative means of effective 
communication is implemented. For 
example, a person who is hearing 
impaired may be able to effectively use 
sign language to communicate.
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No alcohol within 8 hours,
Blood alcohol concentration cannot exceed .04%,
No drugs that impair mental or physical capabilities

UA.I.B.K8 Alcohol or drugs and 
the provisions on prohibition of 
use
Sources [§91.17, AC 107-2: 5.15]

Operations while Impaired
Operations of a sUAS are not allowed if the 
Remote PIC, person manipulating the controls, 
or visual	 observer	 (VO)	 is	 unable	 to	 safely	
carry out his or her responsibilities. It is the 
Remote PIC’s responsibility to ensure all crew 
members are not participating in the operation 
while impaired. While drug and alcohol use are 
known to impair judgment, certain over-the-
counter medications and medical conditions 

could also affect the ability to safely operate a 
small UA.	For	example,	certain	antihistamines	
and decongestants may cause drowsiness. 

A Remote PIC, person manipulating the 
controls,	 VO,	 or	 other	 crew	 member	 are	
prohibited in participation of operations if he 
or	she:
• Consumed any alcoholic beverage within 

the preceding 8 hours.
• Is under the influence of alcohol
• Has a blood alcohol concentration of .04 

percent or greater.
• Is using a drug that affects the person’s 

mental or physical capabilities.
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H A Z A R D S  A N D 
S A F E T Y  
C O N S I D E R AT I O N S

UA.I.B.K6 Hazardous operations
Sources [§107.23, AC 107-2: 5.14.2]

No person may operate a small unmanned aircraft system in a 
careless or reckless manner so as to endanger the life or property 
of another or allow an object to be dropped from a small unmanned 
aircraft in a manner that creates an undue hazard to persons or 
property.

UA.I.B.K6a Careless or reckless operation of a 
sUAS
Sources [AC 107-2: 5.13.2 & 5.18]

Again, careless or reckless operation of an sUAS is prohibited. A 
Remote PIC that is flying a sUAS while, at the same time, driving 
a moving vehicle is considered to be careless or reckless because 
the person’s attention would be hazardously divided. It is also worth 
noting that because sUAS have additional operating considerations 
that are not present in manned aircraft operations, there may be 
additional activity that would be careless or reckless if conducted 
using	an	sUAS.	For	example,	failure to consider weather conditions 
near structures, trees, or rolling terrain when operating in a densely 
populated area could be determined as careless or reckless 
operation.

UA.I.B.K6b Dropping an object
Sources [§91.15, §107.23]

No pilot in command of a sUAS may allow any object to be dropped 
from that aircraft in flight that creates a hazard to persons or 
property. Part 107 does not prohibit the dropping of any object 
if reasonable precautions are taken to avoid injury or damage to 
persons or property.

Note: The ACS outline does not include transportation of 
property, furthermore this topic does not fit nicely within 
any category of the ACS outline. For the sake of making 
sure the topic is covered it is placed in this ACS section:

Transportation of property by sUAS for compensation or 
hire is permitted, however there are restrictions:

Standard restrictions: 
• It is prohibited to operate a sUAS from an aircraft. (This 

cannot be waived)
• Yield the right-of-way to other aircraft.
• Maintain the ability to ‘see and avoid’ other aircraft.
• Must be conducted within VLOS of the remote pilot. (This 

cannot	be	waived)
• Know the UA’s location. (UA’s attitude, altitude, and direction)

Payload and transport restrictions: 
• It is prohibited to operate a sUAS from a moving vehicle if the 

small UA is being used to transport property for compensation 
or hire. (This cannot be waived)

• Operations must be conducted within a confined area.
• Transport must occur wholly within the bounds of a state.
• Payloads cannot adversely affect the flight characteristics or 

controllability of the aircraft.
• Maximum total weight of the small UA (including any property 

being transported) is limited to under 55 pounds.
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S a f e  O p e r at i o n s

UA.I.B.K7 Operating from a mov-
ing aircraft or moving vehicle 
(land or water vehicles)
Sources [§107.25, AC 107-2: 5.13]

No person may operate a small unmanned 
aircraft system from a moving aircraft, 
additionally, no person may operate a sUAS 
from a moving land or water-borne vehicle 
unless the small unmanned aircraft is flown 
over a sparsely populated area. Furthermore, 
no person shall operate a sUAS from a moving 
vehicle with the intent of transporting another 
person’s property for compensation or hire.

UA.I.B.K12 The prohibition of 
operating multiple sUAS
Source [§107.35, AC 107-2: 5.2 & 5.19]

A person may not operate or act as a remote 
pilot in command or visual observer in the 
operation of more than one unmanned aircraft 
at the same time.

UA.I.B.K13 The prohibition of 
carrying hazardous material
Source [§107.36, 49 CFR 171.8, AC 107-2 5.14.2]

Carriage	 of	 hazardous	 materials	 (as	 defined	
in	 49	 CFR	 171.8)	 is	 not	 allowed	 because	 the	
carriage of hazardous materials poses a 
higher level of risk. 

UA.I.B.K15 Operations over hu-
man beings
Source [§107.39, AC 107-2: 5.11]

It is prohibited to fly a small UA directly 
over a person who is not under a safe cover, 
such as a protective structure or a stationary 
vehicle. However, a small UA may be flown 
over a person who is directly participating in 
the operation of the sUAS, such as the Remote 
PIC, other person manipulating the controls, a 
VO,	or	crew members necessary for the safety 
of the sUAS operation, as assigned and briefed 
by the Remote PIC. 

There are several ways that the sUAS Remote 
PIC can comply with these requirements, such 
as: 
• Choosing an operating area that is 

sparsely populated, or, ideally, clear of 
persons particularly if operating a small 
UA from a moving vehicle.

• Having a plan of action that ensures the 
small UA remains clear of persons who 
may enter the operating area.

• Adopt an appropriate operating distance 
from persons not directly participating in 
the operation of the sUAS.
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sU A S 
O P E R AT I O N S 

UA.I.B.K21 Operating limitations 
for sUAS
Source [§107.51, AC 107-2: 5.10]

General statement about operating limitations
These operating limitations are intended, among 
other things, to support the remote pilot’s ability 
to identify hazardous conditions relating to 
encroaching aircraft or persons on the ground, 
and to take the appropriate actions to maintain 
safety.

“Make no mistake: unmanned aircraft enthusiast 
are aviators, and with that title comes a great 
deal of responsibility,” said U.S. Transportation 
Secretary Anthony Foxx. “Registration gives us an 
opportunity to work with these users to operate 
their unmanned aircraft safely. I’m excited to 
welcome these new aviators into the culture of 
safety and responsibility that defines American 
innovation.” 

UA.I.B.K21a Maximum ground 
speed
Source [§107.51, AC 107-2: 5.10]

Cannot	be	flown	faster	than	a	ground speed of 87 
knots (100 miles per hour).

UA.I.B.K21b Altitude limitations
Source [§107.51, AC 107-2: 5.10]

A	UA	cannot	be	flown	higher	than	400 feet above 
ground level (AGL), unless flown within a 400-
foot radius of a structure and does not fly higher 
than 400 feet above the structure’s immediate 
uppermost limit. Cloud clearance requirements 
have	priority.	A	cloud	at	600	AGL	means	a	UA	can	
fly	up	to	100	AGL.	This	limitation	also	applies	to	
structures and the 400 foot radius of a structure. 
The same cloud 1000 ft from a structure means 

only	100	AGL.

UA.I.B.K21c Minimum visibility
Source [§107.51, AC 107-2: 5.10]

Minimum	 fight	 visibility,	 as	 observed	 from	
the location of the CS, may not be less than 
3 statute miles (SM). For purposes of this 
section, flight visibility means the average 
slant distance from the control station at which 
prominent unlighted objects may be seen and 
identified by day or prominent lighted objects 
may be seen and identified by night.

UA.I.B.K21d Cloud clearance re-
quirements
Source [§107.51, AC 107-2: 5.10]

Minimum distance from clouds being no less 
than 500 feet below a cloud and no less than 

2000 feet horizontally from the cloud.

UA.I.B.K9 Daylight operation
Sources [§107.29, AC 107-2: 5.16.1]

Operation of a sUAS at night are prohibited.
‘Night” is defined as the time between the 
end of evening civil twilight and the beginning 
of morning civil twilight. In the continental 
United	States	(CONUS),	evening civil twilight 
is the period of sunset until 30 minutes after 
sunset and morning civil twilight is the period 
of 30 minutes prior to sunrise until sunrise. 

Twilight operations
When sUAS operations are conducted during 
civil twilight, the small UA must be equipped 
with anti-collision lights that are capable of 
being visible for at least 3 SM. 
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V L O S 
O P E R AT I O N S

requirement also applies to the visual observer 
(VO),	 if	 used	 during	 the	 aircraft	 operation.	
However, the person maintaining VLOS may 
have brief moments in which he or she is not 
looking directly at or cannot see the small UA, 
but still retains the capability to see the UA 
or quickly maneuver it back to VLOS. These 
moments can be for the safety of the operation 
(e.g., looking at the controller to see battery 
life	 remaining)	 or	 for	 operational	 necessity.	
For operational necessity, the Remote PIC 
or person manipulating the controls may 
intentionally maneuver the UA so that he or 
she loses sight of it for brief periods of time. 
Should the Remote PIC or person manipulating 
the	controls	 lose	VLOS	of	 the	small	UA,	he	or	
she	must	regain	VLOS	as	soon	as	practicable.	
For	 example,	 a	 Remote	 PIC	 stationed	 on	 the	
ground utilizing a small UA to inspect a rooftop 

may lose sight of the aircraft for brief periods 
while inspecting the farthest point of the roof. 
However, it must be emphasized that even 
though	the	Remote	PIC	may	briefly	lose	sight	of	
the small UA, he or she always has the ‘see and 
avoid’ responsibilities. The circumstances of 
what	would	prevent	a	Remote	PIC	from	fulfilling	
those responsibilities will vary, depending on 
factors such as the type of UAS, the operational 
environment, and distance between the 
Remote PIC and the UA. For this reason, there 
is no specific time interval that interruption 
of VLOS is permissible, as it would have the 
effect of potentially allowing a hazardous 
interruption or prohibiting a reasonable one. 
If VLOS cannot be regained, the Remote PIC 
or person manipulating the controls should 
follow pre-determined procedures for a loss 
of VLOS. These procedures are determined by 
the capabilities of the sUAS and may include 
immediately landing the UA, entering hover 
mode, or returning to home sequence. Thus, 
the	 VLOS	 requirement	 would	 not	 prohibit	
actions	such	as	scanning	the	airspace	or	briefly	
looking down at the small UA CS.

Unaided Vision: VLOS must be accomplished 
and maintained by unaided vision, except 
vision that is corrected by the use of 
eyeglasses (spectacles) or contact lenses. 
Vision aids, such as binoculars, may be used 
only momentarily to enhance situational 
awareness.	 For	 example,	 the	 remote	 PIC,	
person	 manipulating	 the	 controls,	 or	 VO	 may	
use vision	aids	to	avoid	flying	over	persons	or	
conflicting	with	other	aircraft.

UA.I.B.K10 Visual line of sight 
(VLOS) aircraft operations
Sources [§107.31, AC 107-2: 5.7]

The Remote PIC and person manipulating the 
controls must be able to see the small UA 
always during flight. Therefore, the small UA 
must be operated closely enough to the Control 
Station (CS) to ensure visibility requirements 
are met during small UA operations. This 
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S E E  &  AV O I D
Y I E L D  R I G H T 
O F  WAY
Do not pass over, under or 
ahead of it unless well clear

UA.I.B.K14 Staying safely away from oth-
er aircraft and right-of-way rules
Source [§107.37 , AC 107-2: 5.12]

Each	 small	 unmanned	 aircraft	 must	 yield the right of way 
to all aircraft, airborne vehicles, and launch and reentry 
vehicles.	 Yielding	 the	 right	 of	 way	 means	 that	 the	 small	
unmanned aircraft must give way to the aircraft or vehicle 
and may not pass over, under, or ahead of it unless well 
clear. 

UA.I.B.K14a See and avoid other aircraft 
and other potential hazard considerations
Source [AC 107-2: 4.2.9, 5.6.1 & 5.12, PH: 17-19]

Remaining Clear of Other Aircraft
Similar	 to	 the	 previous	 section:	 A	 Remote	 PIC	 has	 a	
responsibility to operate the small UA so it remains clear of 

and yields to all other aircraft. This is traditionally referred to 
as “see and avoid.” To satisfy this responsibility, the Remote 
PIC must know the location and flight path of his or her small 
UA at all times. The Remote PIC must be aware of other 
aircraft, persons, and property in the vicinity of the operating 
area, and maneuver the small UA to avoid a collision, as 
well as prevent other aircraft from having to take action to 
avoid the small UA. The “see and avoid” responsibilities 
are assigned to the Remote PIC or VO. The visual observer 
(VO)	is	a	person	acting	as	a	flight	crew	member	who	assists	
the small UA Remote PIC and the person manipulating the 
controls	to	see	and	avoid	other	air	traffic	or	objects	aloft	or	
on the ground. Hazards to the Remote PIC or visual observer 
(VO)	 include	physical or mental incapacitations that could 
render a Remote PIC, person manipulating the controls, or 
VO	 incapable	 of	 performing	 their	 sUAS	 operational duties 
include but are not limited to the inability to maintain the 
required “see and avoid” vigilance due to blurred vision.
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A I R S PA C E 
R E S T R I C T I O N S

UA.I.B.K16 Prior authorization 
required for operation in certain 
airspace
Source [§107.41, AC 107-2: 5.8]

Though many sUAS operations will occur 
in uncontrolled Class G airspace, there are 

some that may need to operate in controlled 
airspace. Operations in Class B, Class C, 
or Class D airspace, or within the lateral 
boundaries of the surface area of Class 
E airspace designated for an airport, are 
not allowed unless that person has prior 
authorization from air traffic control (ATC). 
A	 small	 US	 is	 restricted	 to	 400	 feet	 AGL	
therefore any controlled airspace will have 
to start at the surface usually at or near an 
airport to enter that airspace. 

UA.I.B.K17 Operating in the vi-
cinity of airports
Source [§107.43,  AC 107-2: 5.8.1]

Similar	 to	 the	 previous	 section:	 If	 the	
flight	 is	 conducted	 within	 uncontrolled 

Contact the ATC prior 
to operations through 
the online portal for 
operations in control 
airspace: Class B, Class 
C, Class D & Class E

airspace (Class G) then no notification or 
authorization is necessary to operate at or 
near an airport. However, when operating in 
controlled airspace within the vicinity of an 
airport (including heliports and sea-based 
airports) then authorization is required.                   

Either	way the Remote PIC must be aware of 
all traffic patterns and approach corridors 
to runways and landing areas. The Remote 
PIC must avoid operating anywhere that the 
presence of the sUAS may interfere with 
operations at the airport, such as approach 
corridors,	 taxiways,	 runways,	 or	 helipads.	
Furthermore, the Remote PIC must yield 
right-of-way to all other aircraft, including 
aircraft operating on the surface of the 
airport.
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UA.I.B.K18 Operating in prohibited or restricted areas
Source [§107.45, AIM: 3-4-5]

No person may operate a small unmanned aircraft in prohibited or 

restricted areas unless that person has permission from the controlling 

agency, as appropriate. It is important to note the term ‘controlling 

agency’ for ‘prohibited or restricted areas’ vs ‘ATC’ for Controlled 

Airspace.

UA.I.B.K19 Flight restrictions in the proximity of cer-
tain areas designated by notice to airmen (NOTAM)
Source [AC 107-2: 2.2, PH: 1-12 to 14, Verified by Calling 1-800-WXB-RIEF]

Notices to Airmen or NOTAMs, are time-critical aeronautical information 

either	temporary	in	nature	or	not	sufficiently	known	in	advance	to	permit	

publication on aeronautical charts or in other operational publications. 

The information receives immediate dissemination via	the	National	Notice	
to	Airmen	(NOTAM)	System. NOTAMs contain current notices to airmen that 
are considered essential to the safety of flight, as well as supplemental data 
affecting other operational publications. There are many different reasons 
that	NOTAMs	are	issued.	Following	are	some	of	those	reasons: 
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• Hazards, such as air shows, parachute jumps, kite flying, and 
rocket launches 

• Temporary flight restrictions
• Flights by important people such as heads of state 
• Closed runways 
• Inoperable radio navigational aids 
• Military exercises with resulting airspace restrictions 
• Inoperable lights on tall obstructions 
• Temporary erection of obstacles near airfields 
• Passage of flocks of birds through airspace (a NOTAM in this 

category is known as a BIRDTAM) 
• Notification	of	an	operationally	significant	change	in	volcanic	ash	

or other dust contamination (an ASHTAM)

A	complete	listing	of	NOTAMs	is	NOT	available	with	the	B4UFLY	mobile	
app.	 Information	 on	 how	 to	 obtain	 NOTAMs	 can	 be	 found	 by	 calling	
directly 1800WXBrief.com (this is the Flight	 Service	 Station)	 for	 a	
‘briefing’,	or	the	following	websites:	
pilotweb.nas.faa.gov/PilotWeb,	www.notams.faa.gov,	notams.aim.faa.
gov, www.duats.com.

NOTAMs: time-critical aeronautical 
information: immediate dissemination
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I ,  S E C T I O N S  C  &  D :  D R U G 
&  A L C O H O L  O F F E N S E S  & 
WA I V E R S

UA.I.C.K1 Offenses involving alcohol or drugs
Source [§91.17, §107.57, AC 107-2: 5.15]  

A conviction for the violation of any Federal or State statute relating to the 
growing, processing, manufacture, sale, disposition, possession, transportation, 
or importation of narcotic drugs, marijuana, or depressant or stimulant drugs or 
substances is grounds for a denial of an application for a remote pilot certificate 
with a small UAS rating for a period of up to 1 year after the date of final 
conviction or suspension or revocation of a remote pilot certificate with a small 
UAS rating. Offenses involving alcohol have the same outcome.

UA.I.C.K2 The consequences of refusing to submit to a 
drug or alcohol test or to furnish test results
Source [§107.59]

A refusal to submit to a test to indicate the percentage by weight of alcohol in 
the blood, when requested by a law	enforcement	officer	or	a	refusal	to	furnish	or	
authorize the release of the test results is grounds for a denial of an application for 
a	remote	pilot	certificate	with	a	small	UAS	rating	for	a	period	of	up	to	1	year	after	
the date of that refusal or a suspension	or	revocation	of	a	remote	pilot	certificate	
with a small UAS rating. 
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C E R T I F I C AT E  O F  WA I V E R

UA.I.D.K1 The waiver policy and 
requirements
Source [§107.200, §107.205, AC 107-2: 5.19.2]

The option to apply for a Certificate of Waiver 
(CoW) will allow a sUAS operation to deviate 
from certain restrictions of part 107 if the 
FAA finds that the proposed operation can be 
safely conducted under the terms of that CoW. 
A list of the waivable sections of part 107 are 
as	follows:
• Operation from a moving vehicle or 

aircraft. However, no waiver of this 
provision will be issued to allow the 
carriage of property of another by aircraft 
for compensation or hire. 

• A waiver to work outside of the provisions 
of daylight operation. 

• A waiver to work outside of the provisions 
of visual line of sight aircraft (VLOS) 
operation. However, no waiver of this 
provision will be issued to allow the 
carriage of property of another by aircraft 
for compensation or hire. 

• A waiver to work outside of the provisions 
regarding a visual observer (VO).

• A waiver to operation of multiple small 
unmanned aircraft systems. 

• A waiver to work outside of the provisions 
regarding yielding the right of way 
procedures.

• A waiver to allow an operation over 
people. 

• A waiver to conduct operations in certain 
airspace. 

• A waiver to work to exceed the operating 
limitations for small unmanned aircraft.
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I I ,  S E C T I O N  A :  A I R S PA C E 
C L A S S I F I C AT I O N 

UA.II.A.K1 General Airspace
Source [AIM: 3-1-1, 3-1-3, 3-2-1, 3-2-2 & 3-2-5, PH: 15-2 & Glossary, FAA 
sUAS FAQ online]

National Airspace System (NAS)
The common network of United States airspace—air navigation facilities, 
equipment and services, airports or landing areas; aeronautical charts, 
information and services; rules, regulations and procedures, technical 
information; and manpower and material. Within all that there are two 
categories	of	airspace	are:	regulatory and nonregulatory. Within these 
two categories, there are four types: controlled, uncontrolled, special 
use, and ‘other’ airspace. The categories and types of airspace are 
dictated	 by	 the	 complexity	 or	 density	 of	 aircraft	 movements,	 nature	
of the operations conducted within the airspace, the level of safety 
required, and national and public interest. 

Regulatory airspace
This airspace includes Class A, B, C, D and E airspace areas, restricted 
and prohibited areas. 

Nonregulatory airspace
This airspace includes military operations areas (MOAs), warning 
areas, alert areas, and controlled firing areas. 

The four types of airspace within each category
• Controlled: Regulatory – Class A, B, C, D and E 	****	NOTE:	Class	

G is not controlled. Think ATC for authorization.
• Special use: 1) Regulatory – Prohibited and restricted 2) 

Nonregulatory – Warning areas, military operations areas (MOAs), 
alert areas, and controlled firing areas (CFAs). 

• Uncontrolled: Nonregulatory – Class G airspace is the only 
uncontrolled airspace. No authorization required.

• Other airspace: 1) Nonregulatory – Military Training Route (MTR), 
Parachute Jump Aircraft Operations 2) Regulatory – Temporary 
Flight Restrictions

Side	 note:	 Class	 A	 airspace	 starts	 at	 18,000	 feet	 MSL	 and	 only	 IFR	
(Instrument)	are	allowed.

Airspace hierarchy
Each airspace Class has a priority and greater restrictions over another 
Class airspace. So, Class A has priority over Class B, Class B over C, C 
over	D,	D	over	E	and	finally	E	over	G.	
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C L A S S  B  A I R S PA C E

UA.II.A.K1a Class B controlled 
airspace
Source [AIM: 3-2-3, PH: 15-2, CUG Airspace 
Section, AKTS]

Class B airspace is controlled and regulated 
and has a control tower. The core of Class 
B is generally airspace from the surface to 
10,000 feet MSL surrounding the nation’s 
busiest airports in terms of airport operations 
or	passenger	enplanements.	The	configuration	
of each Class B airspace area is individually 
tailored, consists of a surface area and two 
or more layers and is designed to contain all 
published instrument procedures once an 
aircraft enters the airspace. ATC clearance is 
required for all aircraft to operate in the area. 
Class	B	airspace	on	VFR	Sectional	Charts	are	
identified by solid blue lines. Vertical height 
of the airspace is indicated by two blue 
numbers which look like a common arithmetic 
fraction. The top number represent the ceiling 
and	 the	 bottom	 number	 represents	 the	 floor.	
The	 floor	 of	 the	 core	 is	 represented	 as:	 SFC.	
The	outer	circle	floors	will	always	represent	a	
number. Both the top and bottom number are 
represented as hundreds.	Example:	110/40	will	
indicate the ceiling of the outer circle Class B 
airspace	is	11,000	feet	MSL	and	the	floor	starts	
at	4,000	feet	MSL.	The	core	may	be	represented	
as	110/SFC.	
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C L A S S  C  A I R S PA C E

UA.II.A.K1b Class C controlled 
airspace
Source [AIM: 3-2-4, PH: 15-2, CUG Airspace 
Section, AKTS]

Class C airspace is controlled and regulated 
and has a control tower. The core of the Class 
C is generally airspace from the surface to 
4,000 feet AGL above the airport elevation 
(charted in MSL) surrounding those airports 
that have an operational control tower. 
Although	 the	 configuration	 of	 each	 Class	 C	
area is individually tailored, the airspace 
usually consists of two layers: 1) a surface 
area with a 5 NM radius (10 NM diameter), 
the next layer is an outer circle with a 10 NM 
radius (20 NM diameter) that extends from 
1,200 feet AGL to 4,000 feet AGL above the 
airport elevation (charted in MSL). Note: the 
outer circle Class C floor ever abuts Class 
G ceilings. ATC authorization is required to 
operate in this airspace. Class C airspace on 
VFR	 Sectional	 Charts	 are	 identified	 by solid 
magenta lines.

Vertical height of the airspace, similar 
to Class B, is indicated by two magenta 
numbers which look like a common 
arithmetic fraction. The top number 
represent the ceiling and the bottom number 
represents	the	floor.	The	floor	of	the	core	is	
represented	 as:	 SFC.	 The	 outer	 circle	 floor	
will always represent a number. Both the 
top and bottom number are represented as 
hundreds.	 Example:	 50/30	 will	 indicate	 the	
ceiling of the outer circle Class C airspace is 
5,000	feet	MSL	and	the	floor	starts	at	3,000	
feet	 MSL.	The	 core	 may	 be	 represented	 as	
50/SFC.

VFR	Sectional	Charts	depict vertical abutting 
airspace boundaries with a ‘T’ for the lower-
class airspace. In this case the magenta 
Class C airspace states that its vertical 
limits	are	up	to	but	not	including	the	floor	of	
the	 blue	 Class	 B	 airspace:	 Example:	 T/SFC	
or	T/15.	The	Class	C	airspace	 is	under	two	
tiers of the Class B. In this case the ceiling 
of	the	Class	C	airspace	is	2099	feet	MSL	and	
2999	feet	MSL.
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C L A S S  D  A I R S PA C E 

UA.II.A.K1c Class D controlled air-
space
Source [AIM: 3-2-5 & 3-2-6 e.1.b, PH: 15-2, CUG 
Airspace Section, AKTS]

Class D Airspace is controlled and regulated. 
Class D does not have layers like Class B 
and Class C. It is generally airspace from the 
surface to 2,500 feet AGL above the airport 
elevation (charted in MSL) surrounding those 
airports that have an operational control tower. 
The	 configuration	 of	 each	 Class	 D	 airspace	
area is individually tailored to accommodate 
instrument procedures. Class D airspace is 
individually tailored and may overlap with 
another	 Class	 D.	 An	 example	 of	 overlapping	
Class	 D	 airspace	 is	 Langley	 AFB	 (LFI).	 ATC 
authorization is required to operate in this 
airspace. Class D airspace on VFR	 Sectional	
Charts are identified by segmented blue lines. 
Vertical height of the airspace is indicated 
by a segmented blue box with a number 
represented as hundreds.	 Example:	 33	 will	
indicate the ceiling of the Class D airspace is 
3,300	feet	MSL.

Class D surface areas may be designated 
as full-time (24-hour tower operations) or 
part-time. Part-time Class D effective times 
are published in the Chart Supplement U.S. 
and when the area is part-time, the airspace 
may revert to either a Class E surface area or 
Class G airspace. When a part–time Class D 
surface area changes to Class G, the surface 
area becomes Class G airspace up to, but not 
including, the overlying controlled airspace. If 
the airport is part time and changes to Class G 
AND no Class E magenta vignette is indicated 
around the airport then the class G airspace 
is	 from	 the	 surface	 to	 1200	 feet	 AGL.	 	 If	 the	
airport is part time and changes to Class G 
AND a Class E magenta vignette is indicated 
around the airport then the class G airspace is 
from	the	surface	to	700	feet	AGL.	
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UA.II.A.K1d Class E controlled 
airspace
Source [§107.51, §107.200, §107.205, AIM: 3-2-
6, 3-2-6 3 & 5, PH: 15-2, CUG Airspace Section, 
AKTS]

Class E Airspace is controlled and regulated 
and typically does not have a control tower. 
Class	 E	 airspace	 over	 an	 airport	 is	 individually	
tailored. Class E airspace is individually 
tailored. A large amount of the airspace over 
the United States is designated as Class E 
airspace which provides sufficient airspace 
for the safe control and separation of aircraft 
during IFR operations. Class E airspace has 4 
standard floors and 2 transition areas: Floors 
1) Surface (SFC), 700 feet AGL, 1200 feet AGL, 
and finally 14,500 MSL. Transitions areas: 700 
feet AGL transition to 1,200 feet AGL, 1200 feet 
AGL to higher altitude such as 14,500 feet MSL.

Class	E	airspace	is	represented as:	
• Surface (SFC) is a magenta segmented 

line. 
• 700 feet AGL is the lighter side area inside 

a magenta vignette. This is usually around 
airport operations.

• 700 feet AGL transition to 1,200 feet AGL 

from the inside to the outside: magenta 
vignette	(roughly	1.5	miles	wide	on	a	VFR	
Sectional	Chart	at	a	1:500,000	scale).	The 
lighter the color the lower the altitude. 
This airspace may be used for transitioning 
aircraft	 to/from	 the	 terminal	 or	 in	 route	
environment. The 700-foot/1200-foot AGL 
Class E airspace transition areas remain in 
effect continuously, regardless of airport 
operating hours or surface area status.

• 1,200 feet AGL is the darker side of a 
magenta vignette *or* the lighter side of 
a blue vignette. The vast majority of Class 
E	floor	is	1,200	AGL.	Federal Airway routes 
are	 Class	 E	 airspace	 areas	 and,	 unless	
otherwise	 specified,	 extend upward from 
1,200 feet AGL to 17,999 feet MSL, but not 
including, 18,000. 1,200 feet AGL to higher 
altitude such as 14,500 feet MSL, from the 
outside to the inside, is a blue vignette. 
The lighter the color of the vignette the 
lower the altitude, thus the 1,200 feet AGL 
is the lighter side of the blue vignette. 

• 14,500	feet	MSL	is	usually	not	represented	
on	VFR	Sectional	Charts.	

ATC clearance is required for Class E surface 
airspace DESIGNATED for an airport. This does 

not include Class E surface  extensions.

No ATC clearance is required for surface 
extensions or other Class E areas that are not 
designated for an airport.

A CoW is require to operate above 400 ft AGL or 
over 400 ft above a structure §107.51

UA.II.A.K1e Class G uncontrolled 
airspace
Source [AC 107-2: 4.1, 4.2.5, 5.2.1 & 5.4, PH: 15-
3]

Class G Airspace is uncontrolled and 
nonregulatory airspace. Class G airspace 
extends from the surface to the base or floor of 
the overlying Class E airspace. Class G ceiling 
will always abut a Class E floor. Although ATC 
has no authority or responsibility to control air 
traffic,	pilots	should	remember:	VFR	minimums	
apply	 to	 Class	 G	 airspace.	 Non-recreational	
sUAS	operations	require	a	FAA	sUAS	certificate,	
a	FAA	registered	sUAS.	Final	Note:		The FAA is 
not limited in Class G airspace with respect to 
reckless and/or hazardous behaviors which 
endanger the NAS.
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S P E C I A L  U S E  A I R S PA C E

UA.II.A.K2 Special-use airspace, such as prohibited, restricted, warn-
ing areas, military operation areas, alert areas, and controlled firing 
areas
Source [AIM: 3-4-2 to 3-4-7, PH: 15-3 to 4, CUG Airspace Information Section, AKTS]

At a glance
Prohibited	Airspace:	Special	Use	Airspace	(SAO),	(Regulatory) 
“P”	followed	by	a	number	(e.g.,	P-40),	Comb	boarder	
Activity: Security or other reasons associated with the national welfare 

Restricted	Airspace:	Special	Use	Airspace	(SAO),	(Regulatory)
“R”	followed	by	a	number	(e.g.,	R-4401),	Comb	boarder	
Activity: Govt has sole jurisdiction. Hazardous to nonparticipating aircraft: unusual, often invisible, 
hazards to aircraft (e.g., artillery firing, aerial gunnery, or guided missiles)

Warning Areas: Special	Use	Airspace	(SAO),	(NonRegulatory)  
“W”	followed	by	a	number	(e.g.,	W-237),	Comb	boarder	
Activity: Government does not have sole jurisdiction. A Warning to nonparticipating pilots of the 
potential danger. Hazardous to nonparticipating aircraft

Military Operations Area (MOA): Special	Use	Airspace	(SAO),	(NonRegulatory)	
Name	followed	by	‘MOA’,	Comb	boarder	
Activity: A separation of certain military training activities from IFR traffic. Abrupt maneuvers, air 
combat tactics, air intercepts, aerobatics, formation training, and low−altitude tactics. Airspeeds in 
excess of 250 knots below 10,000 feet MSL 

Alert Areas: Special	Use	Airspace	(SAO),	(NonRegulatory) 
“A”	followed	by	a	number	(e.g.,	A-631),	Comb	boarder	
Activity: A high volume of pilot training or an unusual type of aerial activity which may not be military

Controlled Firing Areas (CFR): Special	Use	Airspace	(SAO),	(NonRegulatory) 
No identifier 
Activity: Activities are suspended immediately when spotter aircraft, radar, or ground lookout 
positions indicate an aircraft might be approaching the area
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S P E C I A L  U S E  A I R S PA C E

Special Use Airspace 
Special use airspace or special area of operation 
(SAO) is the designation for airspace in which 
certain activities must be confined, or where 
limitations may be imposed on aircraft operations 
that are not part of those activities. Certain 
special use airspace areas can create limitations 
on	the	mixed	use	of	airspace.	

Prohibited areas
Prohibited	 areas	 contain	 airspace	 of	 defined	
dimensions	 within	 which	 the	 flight	 of	 aircraft	
is prohibited. Such areas are established for 
security or other reasons associated with the 
national welfare. The area is charted as a “P” 
followed	by	a	number	(e.g.,	P-40).

Restricted areas
Government has sole jurisdiction. Restricted 
areas are areas where operations are hazardous 
to nonparticipating aircraft and contain airspace 
within which the flight of aircraft, while not wholly 
prohibited, is subject to restrictions. Activities 
within	 these	areas	must	be	confined	because	of	
their nature, or limitations may be imposed upon 
aircraft operations that are not a part of those 
activities, or both. Restricted areas denote the 
existence of unusual, often invisible, hazards to 
aircraft (e.g., artillery firing, aerial gunnery, or 
guided missiles). Restricted areas are charted 
with	an	“R”	followed	by	a	number	(e.g.,	R-4401).

Warning areas
Warning areas are similar in nature to restricted 
areas; however, the United States government 
does not have sole jurisdiction over the airspace. 
A warning area may contain activity that may 
be hazardous to nonparticipating aircraft. The 
purpose of such areas is to warn nonparticipating 
pilots of the potential danger. The airspace is 
designated with a “W” followed by a number (e.g., 
W-237).

Military operation areas (MOA)
MOAs	 consist	 of	 airspace	 of	 defined	 vertical	
and lateral limits established for the purpose of 
separating certain military training activities 
from IFR traffic.	 Examples	 of	 activities	
conducted in MOAs include, but are not limited 
to:	 abrupt maneuvers, air combat tactics, air 
intercepts, aerobatics, formation training, and 
low−altitude tactics. Additionally, some aircraft 
operate at airspeeds in excess of 250 knots 
below 10,000 feet MSL within active MOAs. 
Pilots	 operating	 under	 VFR	 should	 exercise	
extreme	 caution	 while	 flying	 within	 a	 MOA	
when military activity is being conducted. The 
activity	 status	 (active/inactive)	 of	 MOAs	 may	
change frequently. Therefore, pilots should 
contact any FSS office within 100 miles of the 
area to obtain accurate real-time information 
concerning the MOA hours of operation. Prior 
to entering an active MOA, pilots should contact 
the controlling	agency	for	traffic	advisories.	

Alert areas
Alert areas are depicted on aeronautical charts 
to inform nonparticipating pilots of areas that 
may contain a high volume of pilot training or 
an unusual type of aerial activity which may 
not be military. Pilots should be particularly 
alert	when	flying	in	these	areas.	

Controlled firing areas (CFA) 
CFAs contain activities which, if not conducted 
in a controlled environment, could be hazardous 
to nonparticipating aircraft. The distinguishing 
feature of the CFA, as compared to other 
special use airspace, is that its activities are 
suspended immediately when spotter aircraft, 
radar, or ground lookout positions indicate an 
aircraft might be approaching the area. There 
is no need to chart CFAs since they do not 
cause a nonparticipating aircraft to change its 
flight	path.
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‘O T H E R ’
A I R S PA C E

UA.II.A.K3 Other airspace areas
Source [AIM: 3-4-5, 3-5-2 to 6 & 4-1-3, 4-1-18 b, 
PH: 13-4 & 15-6 to 7, CUG Airspace Information 
section]

Other airspace general
“Other airspace areas” is a general term 
referring to the majority of the remaining 
airspace.

Airport Advisory Services or Local Airport 
Advisory (LAA)
An advisory service is provided by Flight 
Service	 Station	 (FSS)	 facilities,	 which	 are	
located on the landing airport, using a discrete 

ground-to-air frequency or the tower frequency 
when	the	tower	is	closed.	LAA	services	include	
local airport advisories, automated weather 
reporting with voice broadcasting, and a 
continuous Automated Surface Observing 
System	(ASOS)/Automated Weather Observing 
Station	(AWOS)	data	display.

The	 FSS	 is	 the	 primary	 source	 for	 preflight	
weather information. A preflight weather 
briefing from an FSS can be obtained 24 
hours a day by calling 1-800-WX-BRIEF from 
anywhere in the United States and Puerto 
Rico. Additionally, the FSS provides pilot 
briefings, flight plan processing, en route 
flight advisories, search and rescue services, 
and assistance to lost aircraft and aircraft 

in emergency situations. FSS also relays 
ATC clearances, process Notices to Airmen, 
broadcast aviation weather and aeronautical 
information. Telephone numbers can be found 
in the Chart Supplements U.S. for regional FSS 
offices.

Military Training Routes (MTRs)
MTRs are routes used by military aircraft to 
maintain	 proficiency	 in	 tactical	 flying.	 These	
routes are usually established below 10,000 
feet MSL for operations at speeds in excess 
of 250 knots. Some route segments (horizontal 
layers	 dedicated	 for	 assigned	 flight)	 may	 be	
defined	 at	 higher	 altitudes	 for	 purposes	 of	
route	 continuity.	 Routes	 are	 identified	 on	 a	
VFR	Sectional	Chart	as	IFR	(IR),	and	VFR	(VR),	
followed by a number.  MTRs above 1,500 feet 
AGL are identified by 3 number characters 
(e.g., IR206, VR207). MTRs below 1,500 feet 
AGL are identified by 4 number characters 
(e.g., IR1206, VR1207). Think of a pyramid 
where the larger 4 digit numbers are at the 
bottom.

Temporary Flight Restrictions (TFRs)
A	 flight	 data	 center	 (FDC)	 Notice to Airmen 
(NOTAM) is issued to designate a TFR. The 
NOTAM begins with the phrase “FLIGHT 
RESTRICTIONS” followed by the location 
of the temporary restriction, effective time 
period, area defined in statute miles, and 
altitudes affected. The pilot should check the 
NOTAMs	as	part	of	flight	planning.	One	way	to	
check	is	to	visit	the	FAA	website:	www.tfr.faa.
gov. Some of the purposes for establishing a 
TFR	are:	
• Protect persons and property in the air 

or on the surface from an existing or 
imminent hazard. 

• Provide a safe environment for the 
operation of disaster relief aircraft. 

• Prevent an unsafe congestion of 
sightseeing aircraft above an incident or 
event, that may generate a high degree of 
public interest. 

• Protect declared national disasters for 
humanitarian reasons in the State of 
Hawaii. 

• Protect the President, Vice President, or 
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other public figures. 
• Provide a safe environment for space 

agency operations. 

Parachute Jump Operations
Parachute jump aircraft operation details 
are published in the Chart Supplement U.S. 
(formerly	Airport/Facility	Directory).	Sites	that	
are used frequently are depicted on Sectional 
Charts with a parachute symbol.

Terminal Radar Service Areas (TRSAs)
The student test supplement lists TRSA in the 
Legend	 however	 it	 currently	 does	 not	 have	
a VFR	 Sectional	 Chart	 example	 of	 a	 TRSA.	
Think of a TRSA as an ‘area’ versus ‘airspace’. 
Accessing vfrmap.com or skyvector.com 
then entering ‘FSM’ in the upper left-hand 
box	will	bring	you	to	the	chart	for	Fort	Smith	
Regional	 (FSM)	 airport.	 Refer to graphic 

above. The  area is marked above the gray 
TRSA rings in black typeset and the vertical 
altitudes of the TRSA area core and rings 
are marked similarly to Class B & C with two 
numbers in black typeset. The top number is 
the vertical limit represented in 100ths, the 
bottom number is the lower vertical limit also 
represented in 100ths.  

TRSAs are areas where participating pilots 
can receive additional radar services. 
The purpose of the service is to provide 
sequencing and separation between all IFR 
operations and participating VFR aircraft. The 
primary	airport(s)	within	the	TRSA become(s) 
Class D airspace. The remaining portion of the 
TRSA overlies other controlled airspace, which 
is normally Class	 E	 airspace.	 In	 fact,	 TRSA	
areas	 exists	 in	 and	 around	 other	 controlled	
and regulated airspaces. Participation in 

TRSA services is voluntary.

National Security Areas (NSA) 
NSAs	 consist	 of	 airspace	 established	 at	
locations where there is a requirement for 
increased security and safety of ground 
facilities.	 Flight	 in	 NSAs	 may	 be	 temporarily	
prohibited and are disseminated via NOTAM.	
Pilots	are	requested	to	voluntarily	avoid	flying	
through these depicted areas.

Visual Flight Rules (VFR) routes
Visual	VFR	routes	are	for transitioning around, 
under and through complex airspace such as 
Class B airspace were developed through a 
number of FAA and industry initiatives. All of 
the following terms, i.e., “VFR	 Flyway”	 “VFR	
Corridor” and “Class	B	Airspace	VFR	Transition	
Route” have been used when referring to the 
same or different types of routes or airspace.
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UA.II.A.K4 Air Traffic Control 
(ATC) and the NAS
Source [AIM: 4-1-9, TBL 4-1-1, PH: 15-7, Glossary]

ATC
The primary purpose of the ATC system is to 
prevent a collision between aircraft operating 
in the system and to organize and expedite 
the flow of traffic. We have already discussed 
that an airport with a controlled airspace and 
an operating tower requires authorization prior 
to any sUAS operations, this process requires a 
Certificate	 of	 Waiver	 (CoW).	 This	 next	 section	
will cover airports without an operating tower.

When approaching or departing an airport 
without an operating control tower there are 
three ways for pilots to communicate their 
intention and obtain airport/traffic information: 
by communicating with an FSS, a UNICOM 
operator, or by making a self-announce 
broadcast.

The key to communicating at an airport without 
an operating control tower is selection of the 
correct common frequency. The acronym CTAF 
which stands for Common Traffic Advisory 
Frequency, is synonymous with this program. A 
CTAF is a frequency designated for the purpose 
of carrying out airport advisory practices while 
operating to or from an airport without an 
operating control tower. The CTAF may be a 
UNICOM, MULTICOM, FSS, or tower frequency 
and	 is	 identified	 in	 appropriate	 aeronautical	
publications. A pilot should announce their 
intentions at least 10 nm inbound.

NAS
National	 Airspace	 System	 (NAS).	 This	 was	
discussed previously in another section however 
the FAA has decided this topic belongs in several 
areas. The common network of United States 
airspace—air navigation facilities, equipment 
and services, airports or landing areas; 
aeronautical charts, information and services; 
rules, regulations and procedures, technical 
information; and manpower and material.

The ATC system helps 
prevent a collision 
between aircraft 
operating in the system 
and to organize and 
to expedite the flow of 
traffic
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I I ,  S E C T I O N  B :  A I R S P A C E 
O P E R AT I O N A L  R E Q U I R E M E N T S

UA.II.B.K1 Basic weather minimums
Source [AC 107-2: 5.9, 5.9.1, 5.10.3 & 5.18, AIM: 3-1-4, PH: 15-7]

Basic VFR Weather Minimums: No pilot may operate an aircraft under basic VFR when the flight 
visibility is less, or at a distance from clouds that is less, than that prescribed for the corresponding 
altitude and class of airspace. It is import to note that the basic weather minimums for manned 
aircraft are similar however, they are not the same for sUAS operations with respect to visibility 
and distance from clouds during the daytime. Visibility for sUAS operations in no more than 3 SM. 
Cloud clearances: 500 feet below a cloud and 2000 feet horizontal from a cloud. If local aviation 
weather reports are not available, then the remote PIC may not operate the small UA if he or she is 
not able to determine the required visibility and cloud clearances by other reliable means.

UA.II.B.K2 ATC authorizations and related operating limitations
Source [§107.41, AC 107-2: 5.8]

Though many sUAS operations will occur in uncontrolled airspace, there are some that may need 
to operate in controlled airspace. Operations in Class B, Class C, or Class D airspace, or within 
the lateral boundaries of the surface area of Class E airspace designated for an airport, are not 
allowed unless that person has prior authorization from air traffic control (ATC). The link to the 
current authorization process can be found at www.faa.gov/uas/. Remote PICs are prohibited 
from directly contacting a control tower or the ATC. Those planning sUAS operations in controlled 
airspace are encouraged to contact the FAA as early as possible. It is suggested that 90 days prior 
to the operation a Certificate of Waiver (CoW) should be filed.
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O P E R AT I O N S  N E A R  A I R P O R T S

UA.II.B.K3 Operations near air-
ports
Source [§107.41, AC 107-2: 5.8.1]

If	the	sUAS	flight	is	conducted	within controlled 
airspace then authorization is required 
from the ATC. If the sUAS is conducted in 
uncontrolled airspace (Class G) no notification 
or authorization is necessary to operate at 
or near an airport. Special Use and ‘Other 
Airspace’ may require authorization from a 
‘controlling agency’. When operating in the 
vicinity of an airport, the Remote PIC must 
be aware of all traffic patterns and approach 
corridors to runways and landing areas and 
avoid operating anywhere near those areas. 
Furthermore, the Remote PIC must yield right-
of-way to all other aircraft, including aircraft 
operating on the surface of the airport.

UA.II.B.K4 Potential flight haz-
ards
Source [AIM Section 5 of Flight Safety]

VFR in Congested Areas
A high percentage of near midair collisions 
occur	below	8,000	feet	AGL	and	within	30	miles	
of an airport.

Obstructions To Flight 
Many	 structures	 exist	 that	 could	 significantly	
affect	the	safety	of	your	flight	when	operating	
below	500	feet	AGL,	and	particularly	below	200	
feet	AGL.	At	and	below	200	feet	AGL	there	are	
numerous power lines, antenna towers, etc., 

that are not marked and lighted as obstructions.

Avoid Flight Beneath Unmanned Balloons
The majority of unmanned free balloons 
currently	being	operated	have,	extending	below	
them, either a suspension device to which the 
payload or instrument package is attached, or 
a trailing wire antenna, or both.

Other Unmanned Aircraft Systems
Drones are increasing in popularity and 
presence however properly trained sUAS pilots 
are keeping up with the number of drones in the 
air. Keep an eye out for other small UAs.

Industrial Exhaust Plumes
Smoke stacks or industrial exhaust	stacks	pose	
a	significant	hazard.	The	exhaust	may	or	may	
not be visible therefore if your sUAS operation 
is	near	a	location	such	as	this	it	is	advised	to	fly	
upwind from the plume.

Airspace authorization: 
for the purpose of the 
exam a request to fly 
near an airport in 
‘controlled’ airspace 
requires a request to 
the ATC through the 
FAA online portal. All 
other airspace requests 
should be directed to the 
controlling agency
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UA.II.B.K4a Common aircraft ac-
cident causal factors
Source [AIM: 7-5-1]

The most frequent cause factors for general 
aviation accidents that involve the pilot-
in-command	 are:	 1.	 Inadequate preflight 
preparation and/or planning. 2. Failure to 
obtain	and/or	maintain	flying	speed.	3.	Failure	
to maintain direction control. 4. Improper 
level off. 5. Failure to see and avoid objects 
or obstructions. 6. Mismanagement of fuel or 
battery level. 7. Improper inflight decisions 
or planning. 8. Misjudgment of distance and 
speed. 9. Selection of unsuitable terrain. 10. 
Improper operation of flight controls.

UA.II.B.K4b Avoid flight beneath 
unmanned balloons
Source [AIM: 7-5-4]

This was covered in the previous section: The 
majority of unmanned free balloons currently 
being	 operated	 have,	 extending	 below	 them,	
either a suspension device to which the 
payload or instrument package is attached, or 
a trailing wire antenna, or both. Avoid flying 
underneath unmanned balloons.

UA.II.B.K4c Emergency airborne 
inspection of other aircraft
Source [AIM: 7-5-10] 

Close proximity, inflight inspection of another 
aircraft is uniquely hazardous. The pilot in 
command of the aircraft experiencing the 
problem/emergency must not relinquish 
control of the situation and/or jeopardize the 
safety of their aircraft. The maneuver must 
be accomplished with minimum risk to both 
aircraft. 

UA.II.B.K4d Precipitation static
Source [AIM: 7-5-11]

Precipitation static is caused by aircraft 
in	 flight	 coming	 in	 contact	 with	 uncharged	
particles. These particles can be rain, snow, 
fog, sleet, hail, volcanic ash, dust; any solid 
or liquid particles. When the aircraft strikes 
these neutral particles the positive element of 
the	particle	is	reflected	away	from	the	aircraft	
and the negative particle adheres to the skin 
of the aircraft. In a very short period of time 
a substantial negative charge will develop on 

the skin of the aircraft. If the aircraft is not 
equipped with static dischargers, or has an 
ineffective static discharger system, when 
a	 sufficient	 negative	 voltage	 level	 is	 reached,	
the aircraft may go into “CORONA” (Electrical	
breakdown)	 or	 (St.	 Elmo’s	 Fire)	 A	 corona	
discharge which lights up the aircraft surface 
areas	where	maximum	static	discharge	occurs.	
The following list of problems is a summary 
of many pilot reports from many different 
aircraft. Each problem was caused by P−static: 
1. Complete loss of VHF communications. 2. 
Erroneous magnetic compass readings (30 
percent in error). 3. High pitched squeal on 
audio. 4. Motor boat sound on audio. 5. Erratic 
instrument readouts. 

UA.II.B.K4e Light amplification 
by stimulated emission of radi-
ation (laser) operations and re-
porting illumination of aircraft
Source [AIM: 7-5-12] 

Lasers	 have	 many	 applications.	 Of	 concern	
to users of the National	 Airspace	 System	
are	 those	 laser	 events	 that	 may	 affect	 pilots:	
outdoor laser light shows or demonstrations 
for entertainment and advertisements at 
special events and theme parks. Generally, 
the beams from these events appear as bright 

blue−green	in	color;	however,	they	may	be	red,	
yellow, or white. Conversely, however, some 
laser systems produce light which is invisible 
to the human eye.

FAA regulations prohibit the disruption of 
aviation activity by any person on the ground 
or in the air. Pilots should be aware that 
illumination from these laser operations are 
able to create temporary vision impairment 
miles from the actual location. Furthermore, 
these lasers, in some cases, can produce 
permanent eye damage.

UA.II.B.K4f Avoiding flight in the 
vicinity of thermal plumes, such 
as smoke stacks and cooling 
towers
Source [AIM: 7-5-15] 

Exhaust plumes are defined as visible or 
invisible emissions from power plants, 
industrial production facilities, or other 
industrial systems that release large amounts 
of vertically directed unstable gases. High 
temperature	 exhaust	 plumes	 can	 cause	
significant	air	disturbances	such	as	turbulence 
and vertical shear.	 Other	 identified	 potential	
hazards include, but are not necessarily limited 
to:	reduced	visibility,	oxygen	depletion,	engine	
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particulate	contamination,	exposure	to	gaseous	
oxides,	and/or	icing.	Results	of	encountering	a	
plume may include airframe damage, aircraft 
upset,	 and/or	 engine	 damage/failure.	 These	
hazards are most critical during low altitude 
flight	 in	calm	and	cold	air.	Any	effects	will	be	
more pronounced in calm stable air where the 
plume is very hot and the surrounding area is 
still and cold. It is good to note that the size 
of the tower or stack is not a good indicator of 
the predicted effect the plume may produce. 
When able, a pilot should steer clear of 
exhaust plumes by flying on the upwind side 
of smokestacks or cooling towers. Forest	fires	
create	 significant	 thermal	 plumes.	 DO	 NOT	
interfere	with	fire	fighting	efforts!	

UA.II.B.K4g Flying in the wire en-
vironment
Source [AIM: 7-5-3 b & c, SAFO: 10015]

Guy Wires
Plan your sUAS operation carefully to avoid 
skeletal structures, such as radio and television 
antenna	 towers,	 that	 exceed	 1,000	 feet	 AGL.	

Most skeletal structures are supported by guy 
wires	 which	 are	 very	 difficult	 to	 see	 in	 good	
weather and can be invisible at dusk or during 
periods of reduced visibility. These wires can 
extend about 1,500 feet horizontally from a 
structure; therefore, all skeletal structures 
should be avoided by at least 2,000 feet. 

Overhead Wires
Overhead transmission and utility lines often 
span	 approaches	 to	 runways,	 natural	 flyways	
such as lakes, rivers, gorges, and canyons, and 
cross other landmarks pilots frequently follow 
such as highways, railroad tracks, etc. As with 
antenna towers, these high voltage/power lines 
or the supporting structures of these lines may 
not always be readily visible and the wires may 
be virtually impossible to see under certain 
conditions. 

UA.II.B.K5 The NOTAM system 
including how to obtain an es-
tablished NOTAM through Flight 
Service

Source [AC 107-2: 2.2, PH: 1-12 to 14]

This was covered in a previous section 
UA.I.B.K19,	 but	 it	 is	 always	 good	 to	 review:	
Notices to Airmen or NOTAMs, are time-critical 
aeronautical information either temporary in 
nature	or	not	sufficiently	known	in	advance	to	
permit publication on aeronautical charts or in 
other operational publications. The information 
receives immediate dissemination via the 
National	 Notice	 to	 Airmen	 (NOTAM)	 System.	
NOTAMs	contain	current	notices	to	airmen	that	
are	considered	essential	to	the	safety	of	flight,	
as well as supplemental data affecting other 
operational publications. 

A	complete	 list	of	NOTAMs	are	NOT	available	
with the B4UFLY	 mobile	 app.	 Information	
on how to obtain NOTAMs can be found by 
calling directly 1800WXBrief.com (this is the 
Flight Service Station) for a ‘briefing’ and also 
checking the following websites: 
pilotweb.nas.faa.gov/PilotWeb, www.notams.
faa.gov, notams.aim.faa.gov, www.duats.com
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V,  S E C T I O N  B :  A I R S PA C E 
O P E R AT I O N S

UA.V.B.K1 The types of airports, such as towered, uncontrolled tow-
ered, heliport, and seaplane bases
Source [Seaplane  Bases: AC 150/5395-1B 1.1.4, AIM: 7-5-8, PCG H-1, PH: pg 14-2]

A small portion of this material was covered in a previous section. The FAA considers these items 
important, therefore the duplicity is necessary.

Towered Airport
A towered airport has an operating control tower. Air traffic control (ATC) is responsible for 
providing the safe, orderly, and expeditious flow of air traffic at airports where the type of 
operations	and/or	volume	of	traffic	requires	such	a	service.	Pilots	operating	from	a	towered	airport	
are required to maintain two-way radio communication with ATC and to acknowledge and comply 
with their instructions. 

Nontowered Airport 
A nontowered airport does not have an operating control tower. Two-way radio communications 
are not required, although it is a good operating practice for pilots to transmit their intentions on 
the specified frequency for the benefit of other traffic in the area 10 NM out.

Seaplane Base
A seaplane base can have a control tower with controlled airspace, a part-time control tower with 
appropriate controlled and uncontrolled airspace and no control tower. Communication frequencies 
are listed on VFR	Sectional	Charts	and	Chart Supplement U.S. The basic public-use seaplane base 
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A I R P O R T  T Y P E S :  N O N T O W E R E D
S E A P L A N E  B A S E  &  H E L I P O R T S

will include a suitable water operating area, 
identified approach and departure paths 
with designated sea lane(s) or water lane 
and shore/land access. The area of concern 
here with seaplane bases is safety. Pilots 
are	 expected	 to	 have	 thorough	 understanding	
of the right-of-way rules as they apply to 
aircraft versus other vessels. Seaplane pilots 
are	 expected	 to	 know	 and	 adhere	 to	 the	 U.S. 
Coast	 Guard’s	 (USCG)	 Navigation	 Rules	 and	
14	 CFR	 Section	 91.115,	 Right−of−Way	 Rules;	
Water Operations. A seaplane is considered 
a vessel when on the water for the purposes 
of these collision avoidance rules. In general, 
a seaplane on the water must keep well clear 
of all vessels. Aircraft operating on the water 
“. . . shall, insofar as possible, keep clear of all 
vessels and avoid impeding their navigation, 
and shall give way to any vessel or other 
aircraft	that	is	given	the	right−of−way	.	.	.	If	on	
a collision course, the seaplane should slow, 
stop, or maneuver to the right, away from the 
bow of the oncoming vessel. 

For sUAS operations the Remote PIC or the 
person manipulating the controls should 
‘See and Avoid’ and give right-of-way to the 
seaplane.

Heliport
A heliport is an area of land, water, or structure 
used or intended to be used for the landing 
and takeoff of helicopters and includes its 
buildings and facilities if any. 

For sUAS operations the Remote PIC or the 
person manipulating the controls should 
‘See and Avoid” and give right-of-way to 
helicopters. Helicopter collisions with sUAS 
have been in the news lately.
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R A D I O 
C O M M U N I C AT I O N 
P R O C E D U R E S

UA.V.B.K2 ATC towers, such as 
ensuring the remote pilot can 
monitor and interpret ATC com-
munications to improve situa-
tional awareness
Source [PH: 2-24]

Situational awareness is the accurate 
perception and understanding of all the 
factors and conditions within the five 
fundamental risk elements that affect 
safety before, during, and after the 
flight. Monitoring radio communications 
for	 traffic,	 weather	 discussion,	 and	 ATC	
communication can enhance situational 
awareness by helping the pilot develop a 
mental picture of what is happening. 
 
The five fundamental risk elements are 
flight, pilot, aircraft, environment and 
type of operation that comprise any given 
aviation	situation.	The	five	fundamental	risk	
elements will be covered in greater detail in 
the ADM/CRM section.
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UA.V.B.K3 Runway markings and signage
Source [AIM: 2-3-3, 4-3-11 4, PH: Figure C-1]

Runway Designators
Runway numbers and letters are determined from the 
approach direction. The runway number is the whole 
number nearest one-tenth the magnetic azimuth of the 
centerline of the runway, measured clockwise from the 
magnetic north. Parallel runways will be designated with 
Left	(L),	Center	(C)	and	Right	(R).	
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UA.V.B.K4 Traffic patterns used by 
manned aircraft pilots
Source [AC 107-2: 5.8.1, Figure 4-3-2, PH: Figure 14-
39]

A portion of this material was covered in a previous 
section. The FAA considers these items important, 
so the duplicity is necessary.

If	the	flight	is	conducted	within	uncontrolled	Class 
G	 airspace,	 no	 notification	 or	 authorization	 is	
necessary to operate at or near an airport. When 
operating in the vicinity of an airport, the Remote 
PIC must be aware of all traffic patterns and 
approach corridors to runways and landing areas. 
The Remote PIC must avoid operating anywhere 
that the presence of the sUAS may interfere 
with operations at the airport, such as approach 
corridors, taxiways, runways, or helipads. 
Furthermore, the Remote PIC must yield right-of-
way to all other aircraft, including aircraft operating 
on the surface of the airport.

Unless stated otherwise flight patterns for airports 
will be left-turn on VFR Sectional Charts. Right-turn 
patterns will be identified with ‘RP’ usually below 
the communications and weather frequencies.

M A N N E D  A I R C R A F T 
T R A F F I C  PAT T E R N S
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UA.V.B.K5 Security Identification 
Display Areas (SIDA)
Source [AIM: 2−3−15]

Security Identification Display Areas (SIDA) 
are limited access areas that require a badge. 
Movement through or into these areas is 
prohibited	 without	 proper	 identification	 being	
displayed. Airports that have a SIDA must have the 
following	information	available:	A	description	and	
map detailing boundaries and pertinent features; 
Measures used to perform the access control 
functions; Procedures to control movement within 
the	secured	area,	including	identification	media;	A	
description	of	the	notification	signs.	

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y



W W W . D R O N E S A F E T Y . A C A D E M Y       BETTER PILOTS: SAFER SKIES6 6

A I R P O R T  D ATA  S O U R C E S 

UA.V.B.K6 Sources for airport data
Source [PH: 14-3]

Sources for Airport Data 
When	a	pilot	flies	into	a	different	airport,	it	is	important to review 
the current data for that airport. This data provides the pilot 
with information, such as communication frequencies, services 
available, closed runways, or airport construction. Four common 
sources	of	information	are:	
• Aeronautical Charts 
• Chart Supplement U.S. (formerly Airport/Facility Directory) 
• Notices to Airmen (NOTAMs) 
• Automated Terminal Information Service (ATIS)
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UA.V.B.K6a Aeronautical charts
Source [AIM: 1-1-17 b 1(e)(2), TBL 4-1-1, PH: 16-3 
& 16-33, CUG Explanation of VFR Terms & Symbols 
section, AKTS]

Aeronautical Charts 
An aeronautical chart is the road map for a pilot 
flying under VFR. The chart provides information 
that allows pilots to track their position and 
provides available information that enhances 
safety. There are three aeronautical charts used 
by VFR pilots, but only one that is of concern to a 
sUAS Remote PIC: VFR Sectional Charts. 

VFR Sectional Charts 
Sectional Charts are the most common charts 
used by pilots today. The charts have a scale of 
1:500,000 (1 inch = 6.86 nautical miles (NM) or 
approximately 8 statute miles (SM), which allows 
for more detailed information to be included on 
the chart. The charts provide an abundance of 
information, including airport data, navigational 
aids, airspace, and topography. Referring to the 
chart legend, a pilot can interpret most of the 
information on the chart. A pilot should also check 
the chart for other legend information, which 
includes	 air	 traffic	 control	 ATC communication 
frequencies and information on airspace. 

Latitude and Longitude (Meridians & 
Parallels) 
Latitude 
The equator is an imaginary circle equidistant 
from the north and south poles of the Earth. 
Circles parallel to the equator are parallels of 
latitude. They are used to measure degrees of 
latitude	north	(N)	or	south	(S)	of	the	equator.	The	

black lines depicted on a map measure degrees 
north or south but the actual black lines are drawn 
left (west) to right (east). Latitude numbers on 
a VFR Sectional Chart are depicted horizontally 
(normal) alongside the latitude line. Lines range 
from 0 (Equator) to 90 (North pole) and 0 to -90 
(South pole).

Longitude
Meridians of longitude are drawn as black lines 
vertically up & down from the North Pole to the 
South Pole and	are	at	right	angles	to	the	Equator.	
The “Prime Meridian” 0° 00′ 00, which passes 
through Greenwich, England, is used as the 
zero line from which measurements are made in 
degrees east (E) and west (W)	to	180°.	Longitude	
numbers	 on	 a	 VFR	 Sectional	 Chart	 are	 ‘mostly’	
depicted vertically on their side alongside the 
longitude line. They range from 0 (Greenwich, 
England) to 180 or -180 (180 west or -180 east 
is the anti-meridian which is the other side of 
the world from Greenwich. It is the basis for the 
International Date Line.) In the U.S. the lines of 
longitude increase moving from east coast to 
west coast and lines of latitude increase moving 
from the south most boarders of Hawaii, Florida 
and Texas to the north most boarder of Alaska.

Degrees, Minutes & Seconds (DMS)
Degrees are composed of minutes and seconds 
(1 degree = 60 minutes, 1 minute = 60 seconds)
They	may	be	depicted	two	ways:
1. Traditional	format	(DMS):	Degrees-minutes-

seconds.	(VFR	Sectional	Charts	do	not	use	
‘seconds’)	

2. Decimal	format:	Degrees-decimals	

Converting between DMS and decimal is easy  
using	only	the	‘minutes’:
• DMS	 to	 Decimal:	 divide	 the	 minutes	 by	 60	

for a decimal
• Decimal	to	DMS:	multiple	the	minutes	by	60	

Latitude and longitude order and format 
examples
Flagstaff	Arizona	airport:
• 35	 degrees	 8	 minutes	 North	 latitude,	 111	

degrees 40 minutes West longitude
• DMS:	35°	8’	N,	111°	40’	W
• Decimal:	35.13°	N,	111.66°	W	

VFR Sectional Chart Latitude and Longitude
A	VFR	Sectional	Chart	is	divided	into	quadrants of 
30 minutes latitude by 30 minutes longitude (refer 
to	 the	 MEF	 graphic).	The	 shape	 of	 the	 quadrant	
is	 not	 square	 as	 one	 might	 expect,	 instead	 it	 is	
a rectangle with the long side belonging to the 
longitude.	Each	side	of	the	quadrant	has	30 tick 
marks to represent each minute. Additionally, 
the sides are subdivided with 2 ten-minute ticks 
(large) and 3 five-minute ticks (medium). See the 
graphic in the Maximum	 Elevation	 Figure	 (MEF)	
section.
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True North
The point at which all longitude lines meet north of the equator. 
It is also the point (the axis) at which the Earth rotates around 
the North to South Pole. There is always some astrophysics in 
the audience who will say ‘incorrect’ stating that the rotation is 
called ‘astronomical true north’.  The distance between these 
two poles can be walked in a few minutes time.

Magnetic North
It is the direction in which the north end of a compass needle 
or other freely suspended magnet will point in response to the 
earth’s magnetic field. It deviates from true north over time and 
from place to place because the earth’s magnetic poles are not 
fixed	in	relation	to	its	axis.

Magnetic Heading is the direction with respect to magnetic 
north

Variation 
Variation is the angle between TN and magnetic north (MN). It 
is	expressed	as	east	variation	or	west	variation	depending	upon	
whether	 MN	 is	 to	 the	 east	 or	 west	 of	TN.	 Currently	 the	 north	
magnetic	pole	is	located	close	to	71°	N	latitude,	96°	W	longitude	
and is about 1,300 miles from the geographic or true north pole.

T R U E  N O R T H
M A G N E T I C  N O R T H
VA R I AT I O N 
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For natural terrain, which 
represents the highest 
elevation, an extra 200 
feet is added to the highest 
listed elevation

Maximum Elevation Figure (MEF)
A MEF is the highest known adjusted elevation point 
for a quadrant. This elevation point accounts for the 
highest known man-made obstacles, obstructions 
and natural terrain PLUS some wiggle room “obstacle 
error” for unknown objects.

In	 the	 example	 with	 the	 graphic:	 The	 VFR	 Sectional	
Chart	 quadrant	 illustrates	 a	 maximum	 elevation	
figure	(MEF)	of	3300.		MEF	figures	are	rounded up to 
the nearest 100’ value and the last two digits of the 
number are not shown. This number is established 
two ways 1) Elevation due to man-made obstacles 2) 
Natural terrain obstacles.	In	this	example	the	highest	
obstacle	44°	4’	N	&	100°	5’	W	 is	at	3130	MSL	(From	
the	ground	the	obstacle	is	1089	feet	tall	or	1089	AGL).
Elevation of obstacle top (MSL):  3130
Possible obstacle error +100 equals:  3230
Round-up to the next 100’ level:   3300
Maximum Elevation Figure (MEF):  
           
For natural terrain, which represents the highest 
elevation, an extra 200 feet is added to the highest 
listed elevation. Sometimes uncharted obstacles are 
built	on	high	natural	terrain	points	and	this	extra	200	ft	
accounts for those unknowns.
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V F R  WAY P O I N T S 
V F R  C H E C K P O I N T S

VFR Waypoints and VFR Checkpoints
VFR waypoints, depicted as a four-point 
star,	 provide	 VFR	 pilots	 with	 a	 supplementary	
tool to assist with position awareness while 
navigating visually in aircraft equipped with area 
navigation	receivers.	The	use	of	VFR	waypoints	
includes providing navigational aids for pilots 
unfamiliar	with	an	area:	a	waypoint	definition	of	
existing	reporting	points,	enhanced navigation 
in and around Class B and Class C airspace, 
and enhanced navigation around Special Use 
Airspace and high traffic areas.

VFR Checkpoint is a VFR waypoint collocated 
with a visual checkpoint and is identified by a 
small magenta flag symbol. Latitude/longitude 
data	 for	 all	 established	 VFR	 waypoints	 may	
be found in the appropriate regional Chart 
Supplement U.S.
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V F R  S E C T I O N A L  C H A R T  SY M B O L S
BLUE indicates an active control tower
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V F R 
S E C T I O N A L 
C H A R T 
SY M B O L S

Airport Symbols
It is important to note the hierarchy of airspace 
boundaries	 and	 the	 color	 of	 the	 boundaries:	
Blue has greater priority than magenta. Solid 
lines have greater priority than segmented 
lines. Segmented lines have greater priority 
than vignettes.

Airports with control towers have blue symbols 
and blue data.

Do not confuse a small airport with a dirt 
runway as a Class C airspace circle. For 
example:	Magee	(S77)	airport	below	does	not	
have a hard-surface runway, it does not have an 
active control tower. In fact, the airspace in and 
around Magee airport is Class G up to 1200ft 
AGL.	 The	 elevation	 of	 Megee	 airport	 is	 3002	
MSL,	 therefore	 the	 Class	 E	 airspace	 starts	 at	
4202	MSL.

Special note: 
Special Airport Traffic 
Areas (note above) 
have unique rules 
such as ATC clearance 
or communication 
procedures 
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UA.V.B.K6b Chart Supplements
Source [PH: 14-3 to 14-4]

For	 exam	 purposes:	 The	 Airman Knowledge 
Testing Supplement is provided for you at the 
testing	center	(and	online).	In	this	test	supplement	
there is a way to decode the Chart Supplement U.S. 
(Appendix).

The Chart Supplement U.S. (formerly 
Airport/Facility Directory) provides the most 
comprehensive information on a given airport. It 
contains information on airports (public and joint 
use airports), heliports, seaplane bases, NAVAIDs, 
communications data, weather data, airspace, 
special notices and operational procedures that 
are open to the public. The Chart Supplement U.S. 
is published in seven books, which are organized 
by regions and are revised every 56 days. The 
Chart Supplement U.S. is also available digitally at 
the	 following	 URL:	 www.faa.gov/air_traffic/flight_
info/aeronav.	 Chart Supplement information can 
be decoded by referring to the “Legend Sample” 
located in the front of each Chart Supplement 
U.S., the AKTS provides a legend in appendix 1. 

In addition to airport information, each Chart 
Supplement U.S. contains information such as 
Federal	Aviation	Administration	(FAA)	and	National	
Weather	 Service	 (NWS)	 telephone	 numbers,	
preferred	 instrument	 flight	 rules	 (IFR)	 routing,	
visual	 flight	 rules	 (VFR)	 waypoints,	 parachute	
jumping areas, and facility telephone numbers. 

UA.V.B.K7 Avoiding bird and wild-
life hazards and reporting colli-
sions between aircraft and wildlife
Source [Reporting	 Wildlife	 Aircraft	 Strikes:	 AC 
150/5200-32B, AIM: 7-4-2 d]

Birds at low altitudes are common and the ‘see 
and avoid’ principle is the first step with wildlife. 
Sometimes birds change direction towards the 
UA. In this case the Remote PIC or the person 
manipulating the controls is required to make the 
UA climb to avoid a collision.

Accidents do happen and when they do they need 
to be reported. A report can be filed by any person 
and a report is required to be filed when any of 
the following have occurred: a strike between 
wildlife and aircraft has been witnessed, evidence 
or damage from a strike has been identified on 
an aircraft and a bird or other wildlife remains, 
whether in whole or in part, are found near aircraft 
operations.
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V,  S E C T I O N  C :  E M E R G E N CY 
P R O C E D U R E S

UA.V.C.K1 Emergency planning 
and communication
Source [§107.21, §107.49, AC 107-2: 5.9.1]

Prior to Flight
There	 exist	 different	 schools	 of	 thought	 on	
preflight	 inspections:	1)	a	preflight	 inspection	
is	 not	 emergency	 planning	 and	 2)	 a	 preflight	
inspection is part of the emergency planning. 
Since the FAA has not absolutely stated clearly 
what	 is	 and	 is	 not	 the	 preflight	 inspection	 is	
added here as part of emergency planning.

Prior to fight the Remote PIC must: 
1. Assess the operating environment. The 

assessment must include, at a minimum, 
the	 following:	 Local	 weather	 conditions,	
Local	airspace	and	any	flight	restrictions,	
The location of persons and property on 
the surface, and Other ground hazards.

2. Ensure	 that	 all persons directly 
participating in the small UA operation 
are informed about	 the	 following:	 	
Operating conditions, Emergency	
procedures, Contingency procedures, 

Roles and responsibilities of each person 
involved in the operation, and Potential 
hazards. 

3. Ensure	 that	 all control links between 
the CS and the small UA are working 
properly. This includes verifying GPS 
signals	are	working	as	expected.

4. Ensure there is sufficient power to 
continue	controlled	flight	operations	for	a	
normal landing. One of the ways that this 
could be done is by following the sUAS 
manufacturer’s operating manual power 
consumption tables. Another method 
would be to include a system on the sUAS 
that detects power levels and alerts the 
remote pilot when remaining aircraft 
power is diminishing to a level that is 
inadequate	for	continued	flight	operation.	

5. Ensure that any object attached or 
carried by the small UA is secure and 
does not adversely affect the flight 
characteristics or controllability of the 
aircraft. 

6. Ensure that all necessary documentation 
is available for inspection, including the 

Remote	 PIC’s	 remote	 pilot	 certificate,	
aircraft	 registration	 (if	 required),	
and Certificate	 of	 Waiver	 (CoW)	 (if	
applicable).	

7. Conduct a Safety Risk Assessment. 
These	 preflight	 (steps	 1-6)	
familiarizations, inspections, and actions 
can be accomplished as part of an 
overall safety risk assessment. The FAA 
encourages the Remote PIC to conduct 
the overall safety risk assessment 
as a method of compliance with the 
prohibition on operations over certain 
persons and the requirement to remain 
clear of other aircraft.

In-flight emergency
In	 an	 in-flight	 emergency	 requiring	 immediate	
action, the Remote PIC may deviate from any 
rule of part 107, to the extent necessary, to 
meet that emergency. A Remote PIC who 
deviates from part 107 must, upon request of 
the FAA, file a written report of that deviation 
to the FAA.
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UA.V.C.K2 The characteristics and 
potential hazards of lithium batteries
UA.V.C.K2d Risks of fires involving 
lithium batteries
Source [AC 107-2: B.5, SAFO: 09013, SAFO: 10017, 
SAFO: 15010]

Lithium-based (LiPo) batteries are highly flammable 
and capable of ignition or thermal runaway. A 
battery	 fire	 could	 cause	 an	 in-flight	 emergency	 by	
causing a loss	 of	 control	 (LOC)	 of	 the	 small	 UA.	
Lithium battery fires can be caused when a battery 
short circuits, is improperly charged, is heated 
to extreme temperatures, is damaged as a result 
of a crash, is mishandled, or is simply defective. 
The Remote PIC should consider following the 
manufacturer’s recommendations, when available, 
to help ensure safe battery handling and usage. 
Thermal runaway occurs in situations where an 
increase in temperature changes the conditions in 
a way that causes a further increase in temperature. 
In the case of lithium batteries if a battery cell 
overheats	and	begins	to	meltdown	or	catch	on	fire	it	
can cause the other cells to do the same causing a 

chain reaction.

The procedures to control a lithium battery fire 
consist of two phases: extinguishing the fire 
utilizing halon (beside ‘Halon 1301’) or a halon 
replacement, extinguishing the fire utilizing a water 
extinguisher, cooling the remaining cells to stop 
additional thermal runaway by dousing with other 
appropriate non-flammable and non-alcohol based 
liquids.

A note about Halon 1301: This particular Halon 
is	 ineffective	 in	 controlling	 lithium	 battery	 fires,	
furthermore Halon 1301 is a threat to the ozone layer. 
As a result, the development of alternative clean 
agents that pose less of a threat to the ozone layer 
have been created. Two classes of fire suppression 
agents have emerged as suitable replacements: 
halocarbon-based agents and inert gas agents. 
The halocarbon-based agents are carbon-based 
compounds	 and	 extinguish	 fire	 primarily	 by	 way	 of	
heat absorption. Inert gas agents are based on the 
inert	gases	such	as	nitrogen,	argon,	carbon	dioxide	
and	extinguish	fire	by	way	of	oxygen	depletion.
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UA.V.C.K2a Safe transportation, such 
as proper inspection and handling
UA.V.C.K2b Safe charging
UA.V.C.K2c Safe usage
Source [AC 107-2: 5.9, 7.3, B.5, SAFO: 09013, SAFO: 
10017, SAFO: 15010]

Proper care for lithium batteries is a must: 
follow the manufacturer’s instructions regarding 
proper transportation and disposal. This includes 
proper identification and special designed cargo 
containers for lithium batteries. Damaged or 
retired lithium batteries should not be disposed in 
routine household or office trash. To the sUAS crew: 
Lithium-based batteries are highly flammable and 
capable of ignition even in-flight creating a loss 
of control (LOC) or after a UA crash. Again, lithium 
battery	 fires	 can	 be	 caused	 when	 a	 battery	 short	
circuits,	 is	improperly	charged,	 is	heated	to	extreme	
temperatures, is damaged as a result of a crash, is 
mishandled, or is simply defective. Again, for the 
purpose	 of	 the	 exam	 and	 repetition:	 The Remote 
PIC should consider following the manufacturer’s 
recommendations, when available, to help ensure 
safe battery handling, safe charging and usage.
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UA.V.C.K3 Loss of aircraft con-
trol link and fly-aways
Source [AC 107-2: 5.2.3]

An autonomous operation is generally 
considered an operation in which the remote 
pilot,	 prior	 to	 flight, inputs a flight plan into 
the control station (CS), which sends it to 
the autopilot onboard the small UA. During 
automated	flight,	flight	control	inputs	are	made	
by components onboard the aircraft, not from a 
CS. Thus, the Remote PIC could lose the control 
link to the small UA and the aircraft would 
continue to fly the programmed mission/return 
home to land or hover. During automated 
flight, the Remote PIC also must have the 
ability to change routing/altitude or command 
the aircraft to land immediately. The ability 
to direct the small UA may be through manual 
manipulation	 of	 the	 flight	 controls	 or	 through	
commands	 using	 automation.	 For	 example,	
the remote pilot may transmit a command for 
the autonomous aircraft to climb, descend, 
land now, proceed to a new waypoint, enter an 
orbit pattern, or return to home. Any of these 
methods may be used to satisfactorily avoid a 
hazard or give right of way.

L O S S  O F  C O N T R O L
L O S S  O F  G P S  L I N K
F R E Q U E N C I E S
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UA.V.C.K4 Loss of Global Position-
ing System (GPS) signal during 
flight and potential consequences
Source [§107.31, §107.37, AC 107-2: 5.2.3, 5.7 & 

7.3.4 #20]

If a sUAS utilizes GPS functionality: The Remote 

PIC should consider the following procedures 

prior	to	and	during	flight	operations:

• During the pre-flight	 inspection	 verify GPS 

communication links with UAS and that the 

UAS has acquired GPS location from at least 

four satellites.

• If	 GPS	 link	 has	 failed:	 Maintain VLOS until 

the sUAS is on the ground.

• If	 GPS	 link	 has	 failed:	 Continue ‘See and 

Avoid” yielding right-of-way, if necessary, 

until the sUAS is on the ground.

• If	 GPS	 link	 has	 failed:	 Consider	 initiating	

autonomous operation.

UA.V.C.K5 Frequency spectrums 
and associated limitations
Source [AC 107-2 B.6.1 to 2]

Typical sUAS utilizes the following radio 

frequency bands for control of the UA and 

video: The 2.4 GHz (Video/Pictures) and 5.8 

GHz (Control between the UA and CS). Both of 

these radio frequencies are considered by FAA 

documentation as line-of-sight and they are the 

same frequencies as wireless networks.	 Losing	

line-of-sight between the UA and CS might disrupt 

the UA navigation and if sUAS operations are too 

close to wireless networks then it is possible 

those networks may disrupt sUAS operations.
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UA.V.D.K1 Aeronautical Decision-Making (ADM)
Source [AC 107-2: A.2, PH pg 2-5]

The ADM process addresses all aspects of decision making in a solo or crew environment and 
identifies the steps involved in good decision making. These steps for good decision making 
are as follows: 1) Identifying Personal Attitudes Hazardous to Safe Flight, 2) Learning Behavior 
Modification Techniques 3) Learning How to Recognize and Cope with Stress, 4) Developing Risk 
Assessment Skills 5) Using All Available Resources with More Than One Crew member (CRM), 6) 
Evaluating the Effectiveness of One’s ADM Skills. 

UA.V.D.K1a Effective team communication
Source [AC 107-2: A.2.5.2]

The Remote PIC, person manipulating the controls, and VO	 must	 work out a method of 
communication, such as the use of a hand-held radio or other effective means, that would not create 
a distraction and allows them to understand each other. The Remote PIC should evaluate which 
method is most appropriate for the operation and should be determined prior to flight. This also 
impacts	communication	procedures.	An	example	to	combine	methods	and	procedures:	Have	the	VO	
maintain visual contact with the small UA and maintain awareness of the surrounding airspace, and 
then	communicate	flight	status	and	any	hazards	to	the	Remote	PIC	and/or	the	person	manipulating	
the controls so that appropriate action can be taken. Then, as conditions change, the Remote PIC 
should brief the crew on the changes and any needed adjustments to ensure a safe outcome of the 
operation. 

V,  S E C T I O N  D :  A E R O N A U T I C A L 
D E C I S I O N  M A K I N G  C R E W 
R E S O U R C E  M A N A G E M E N T
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TA S K  &  C R E W  R E S O U R C E  M A N A G E M E N T
S I T U AT I O N A L  AWA R E N E S S
UA.V.D.K1b Task management
Source [AC 107-2: A.2.5.3]

Tasks very depending on the complexity of the 
operation. Depending upon the area of the operations, 
additional crew members may be needed to safely 
operate. Enough	 crew	 members	 should	 be	 utilized	 to	
ensure no one on the team becomes overloaded. Once 
a member of the team becomes over worked, there’s a 
greater possibility of an incident/accident.

UA.V.D.K2 Crew Resource Manage-
ment (CRM)
Source [AC 107-2: 5.3, PH: 2-4, Glossary, RMH: Glossary]

Crew resource management (CRM) is the application 
of team management during all phases of operations. 
Pilots of small aircraft, as well as crews of larger aircraft, 
must make effective use of all available resources; 
human resources, hardware, and information. A current 
definition	includes	all	groups	routinely	working	with	the	
flight	 crew	 who	 are	 involved	 in	 decisions	 required	 to	
operate	 a	 flight	 safely.	 These	 groups	 include,	 but	 are	
not limited to pilots, dispatchers, cabin crew members, 
maintenance	personnel,	and	air	traffic	controllers.	CRM 
is one way of addressing the challenge of optimizing 
the human/machine interface and accompanying 
interpersonal activities.

UA.V.D.K3 Situational awareness
Source [PH: 2-24, RMH: Glossary]

Situational awareness is the accurate perception 
and understanding of all the factors and conditions 
within the five fundamental risk elements (flight, 
pilot, aircraft, environment, and type of operation 
that comprise any given aviation situation) that affect 
safety before, during, and after the flight. Monitoring 
radio communications for traffic, weather discussion, 
and ATC communication can enhance situational 
awareness by helping the pilot develop a mental picture 
of what is happening.

Risk management is the part of the decision-making 
process which relies on situational awareness, 
problem recognition, and good judgment to reduce 
risks	associated	with	each	flight.
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UA.V.D.K4 Hazardous Attitudes
Source [PH: 2-5]

Hazardous	Attitudes	and	Antidotes:	Being	fit	to	fly	depends	on	
more	than	just	a	pilot’s	physical	condition	and	recent	experience.	
For	example,	attitude affects the quality of decisions. Attitude 
is a motivational predisposition to respond to people, 
situations, or events in a given manner.	Studies	have	identified	
five hazardous attitudes that can interfere with the ability to 
make	 sound	 decisions	 and	 exercise	 authority	 properly:	 anti-
authority, impulsivity, invulnerability, macho, and resignation. 
Hazardous attitudes contribute to poor pilot judgment but can 
be effectively counteracted by redirecting the hazardous attitude 
so that correct action can be taken. Recognition of hazardous 
thoughts is the first step toward neutralizing them.

I D E N T I F Y I N G  H A Z A R D O U S  AT T I T U D E S
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A D M  &  R I S K  A S S E S S M E N T 
UA.V.D.K5 Hazard identification 
and risk assessment
Source [AIM: 8-1-3, PH: Chapter 2, RMH: 1-6]

General Overview
Aeronautical Decision-Making Model: Two 
defining elements are hazard and risk. Risk 
management is the method used to control, 
eliminate, or reduce the hazard within 
parameters of acceptability. Risk management 
is unique to each and every individual, since 
there	 are	 no	 two	 people	 exactly	 alike	 in	
skills, knowledge, training, and abilities. An 
acceptable level of risk to one pilot may not 
necessarily be the same to another pilot. 
Unfortunately, in many cases the pilot perceives 
that his or her level of risk acceptability is 
actually greater than their capability thereby 
taking on risk that is dangerous. Risk 
management is the final link in the accident 
chain. Reducing Risk: Risk analyses should 
concentrate not only on assigning levels of 
severity and likelihood, but on determining 

why these particular levels were selected. 
This is referred to as root cause analysis and 
is	the	first	step	in	developing	effective	controls	
to reduce risk to lower levels. In many cases, 
simple brainstorming sessions among crew 
members is the most effective and affordable 
method	of	finding	ways	to	reduce	risk.

As you work through the ADM cycle, it is 
important to remember the four fundamental 
principles of risk management:
1. Accept no unnecessary risk
2. Make risk decisions at the appropriate 

level
3. Accept risk when benefits outweigh 

dangers (costs)
4. Integrate risk management into planning 

at all levels

Three models of a structured framework for 
problem-solving and decision-making are the 
DECIDE, 5P, the 3P (P3 includes the following 
checklists: PAVE, CARE and TEAM) 
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DECIDE
The DECIDE Model, using the acronym 
“DECIDE”, is a six-step process. The DECIDE 
Model, similar to 3P & 5P is another continuous 
loop process that provides the pilot with a 
logical way of making decisions. DECIDE means 
to: 
Detect (the Problem)
Estimate (the Need To React)
Choose (a course of action)
Identify (solutions)
Do (the necessary actions)
Evaluate (the effects of the actions)

3Ps
Perceive, Process, Perform (3P) Model: The 3P 
model for ADM offers a simple, practical, and 
systematic approach that can be used during 
all phases of flight.	Furthermore,	the	six	steps	
of risk management listed at the start of this 
section can be combined into the 3P model for 
practical risk management with the PAVE, CARE 
and TEAM checklists. To	use	it,	the	pilot	will:	
Perceive the given set of circumstances for a 

flight	
• Pilots can help perceive hazards by using 

the PAVE checklist
Process by	 evaluating	 their	 impact	 on	 flight	
safety 
• They can process hazards by using the 

CARE checklist
Perform by implementing the best course of 
action
• They	can	execute	controls	and	monitor	by	

using the TEAM checklist

5Ps (Not a sUAS part 107 study point)
This decision-making model is more appropriate 
for aircraft which carries passengers. The 5 Ps 
are used to evaluate the pilot’s current situation 
at	key	decision	points	during	the	flight	or	when	
an emergency arises. These decision points 
include	 preflight,	 pre-takeoff,	 hourly	 or	 at	 the	
midpoint	of	the	flight,	pre-descent,	and	just	prior	
to	 the	final	approach	fix	or	 for	VFR	operations,	
just	 prior	 to	 entering	 the	 traffic	 pattern.	 If	 the	
flight	is	longer	than	2	hours,	the	5	P	check	should	
be conducted hourly. (This model applies more 

to	larger	manned	planes	with	passengers)
1. The Plan can also be called the mission 

or the task. It contains the basic elements 
of cross-country planning, weather, route, 
fuel, publications currency, etc.

2. The Plane consists of the usual array of 
mechanical and cosmetic issues that 
every aircraft pilot, owner, or operator can 
identify.

3. The Pilot, refer to the “IMSAFE”	checklist
4. The Passengers and the pilot of a highly 

capable single-engine aircraft maintains 
a much more personal relationship with 
the	 passengers	 as	 he/she	 is	 positioned	
within an arm’s reach of them throughout 
the	flight.

5. The Programming: Interaction with the 
cockpit electronics

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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R I S K  M I T I G AT I O N

Risk Mitigation
PAVE
The PAVE Checklist Another approach to mitigate risk for 
perceive	 hazards.	 By	 incorporating	 the	 PAVE	 checklist	 into	
preflight	planning,	the	pilot	divides	the	risks	of	flight	 into	four 
categories: Pilot-in-command (PIC) , Aircraft, enVironment, 
and External pressures.

Pilot in Command (PIC):	 A	 pilot	 must	 continually	 make	
decisions about competency, condition of health, mental and 
emotional state, level of fatigue, and many other variables. The 
IMSAFE checklist provides the answers.
Aircraft: A pilot frequently bases decisions on evaluation of the 
airplane, such as performance, equipment, or airworthiness.
EnVironment: The environment encompasses many elements 
that are not pilot or airplane related, including such factors as 
weather, air traffic control (ATC), navigational aids (NAVAIDS), 
terrain, takeoff and landing areas, and surrounding obstacles. 
Weather is one element that can change drastically over time 
and distance.
External:	Pressures	External	pressures	are	influences	external	
to	 the	 flight	 that	 create	 a	 sense of pressure to complete a 
flight—often	at	the	expense	of	safety
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IMSAFE
One of the best ways single pilots can mitigate personal risk is to 
use the IMSAFE	checklist	to	determine	physical	and	mental	readiness	
for	flying:	

Illness: Am	I	sick?	Illness	is	an	obvious	pilot	risk.	
Medication: Am I taking any medicines that might affect my judgment 
or make me drowsy? 
Stress: Am I under psychological pressure from	the	job?	Do	I	have	
money,	health,	or	family	problems?	Stress	causes	concentration	and	
performance problems. While the regulations list medical conditions 
that require grounding, stress is not among them. The pilot should 
consider the effects of stress on performance. 
Alcohol: Have	 I	 been	 drinking	 within	 8	 hours?	 Within	 24	 hours?	 As	
little as one ounce of liquor, one bottle of beer, or four ounces of wine 
can	impair	flying	skills.	Alcohol	also	renders	a	pilot	more	susceptible	
to	disorientation	and	hypoxia.	
Fatigue: Am	I	tired	and	not	adequately	rested?	Fatigue	continues	to	
be	one	of	the	most	insidious	hazards	to	flight	safety,	as	it	may	not	be	
apparent to a pilot until serious errors are made. 
Emotion:	Am	I	emotionally	upset?

Review Hazards and Evaluate Risks
CARE Checklist
Review Hazards and Evaluate Risks with the CARE Checklist: The 
goal is to process information to determine whether the identified 
hazards constitute risk, which is defined as the future impact of a 
hazard that is not controlled or eliminated. The degree of risk posed 
by	a	given	hazard	can	be	measured	in	terms	of	exposure	(number	of	
people	or	resources	affected),	severity (extent	of	possible	loss),	and	
probability	(the	likelihood	that	a	hazard	will	cause	a	loss).	The	goal	is	
to	evaluate	their	impact	on	safety:

Consequences:	 Complex	 operations	 after	 a	 full	 workday	 creates	
fatigue and pressure
Alternatives:	Delay	until	morning;	reschedule	meeting;	drive	
Reality:	Dangers	and	distractions	of	fatigue	could	lead	to	an	accident	
External pressures:	high	profile	business	meeting	

Execute Controls
TEAM Checklist
Execute Controls with the TEAM Checklist: The goal, after risks 
have	been	identified	and	measured,	is	to	perform,	by taking action to 
eliminate hazards or mitigate risk, and then continuously evaluate 
the	outcome	of	this	action:

Transfer: Should this risk decision be transferred to someone else 
(e.g.,	consult)	
Eliminate:	Is	there	a	way	to	eliminate	the	hazard?	
Accept:	Do	the	benefits	of	accepting	risk	outweigh	the	costs?	
Mitigate:	What	can	you	do	to	mitigate	the	risk?

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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UA.V.F.K1 Basic maintenance
Source [AC 107-2: 7.2, 7.2.1 & 7.2.2]

Maintenance 
sUAS maintenance includes scheduled and 
unscheduled overhaul, repair, inspection, 
modification,	 replacement,	 and	 system	
software upgrades of the sUAS and its 
components	 necessary	 for	 flight.	 Whenever	
possible, the operator should maintain the 
sUAS and its components in accordance with 
manufacturer’s instructions. The aircraft 
manufacturer may provide the maintenance 
program, or, if one is not provided, the Remote 
PIC may choose to develop one. 

Scheduled Maintenance
The sUAS manufacturer may provide 
documentation for scheduled maintenance 

of the entire UA and associated system 
equipment. There may be components of the 
sUAS	 that	 are	 identified	 by	 the	 manufacturer	
to undergo scheduled periodic maintenance 
or replacement based on time-in-service 
limits (such as flight hours, cycles, and/or the 
calendar-days). All manufacturer scheduled 
maintenance instructions should be followed 
in the interest of achieving the longest and 
safest service life of the sUAS. 

No Scheduled Maintenance
If there are no scheduled maintenance 
instructions provided by the sUAS 
manufacturer or component manufacturer, 
the Remote PIC should establish a scheduled 
maintenance protocol. This could be done by 
documenting	any	repair,	modification,	overhaul,	
or replacement of a system component 
resulting	 from	 normal	 flight	 operations	

and recording the time-in-service for that 
component at the time of the maintenance 
procedure. Over time, the operator should then 
be able to establish a reliable maintenance 
schedule for the sUAS and its components.

Unscheduled Maintenance
During	 the	 course	 of	 a	 preflight	 inspection,	
the Remote PIC may discover that an sUAS 
component is in need of servicing (such as 
lubrication),	 repair,	 modification,	 overhaul,	
or replacement outside of the scheduled 
maintenance period as a result of normal 
flight	operations	or	resulting	from	a	mishap.	In	
addition, the sUAS manufacturer or component 
manufacture may require an unscheduled 
system software update to correct a problem. 
In the event such a condition is found, 
the Remote PIC should not conduct flight 
operations until the discrepancy is corrected.

V,  S E C T I O N  F :  M A I N T E N A N C E 
&  I N S P E C T I O N
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UA.V.F.K2 Preflight inspection
Source [AC 107-2: 5.5 & 5.9]

Responsibility
An sUAS must be maintained in a condition for safe operation. Prior to 
flight,	the	Remote PIC is responsible for conducting a check of the sUAS 
and verifying that it is in a condition for safe operation.

Preflight Inspection
Preflight	 inspection	 should	 be	 conducted	 in	 accordance with the sUAS 
manufacturer’s inspection procedures when available (usually found in 
the	manufacturer’s	owner	or	maintenance	manual)	and/or an inspection 
procedure developed by the sUAS owner or operator. The Remote PIC 
may also use the inspections items identified in Advisory Circular 107-2.

Scalable Preflight Inspection
The	preflight	check	as	part	of	the	inspection	program	should	include	an	
appropriate UAS preflight inspection that is scalable to the UAS, program, 
and operation to	be	performed	prior	to	each	flight.	An	appropriate	preflight	
inspection should encompass the entire system to determine a continued 
condition	for	safe	operation	prior	to	flight

Equipment Inspection: CS, Datalink, Payload and/or Supporting
Preflight inspection includes related equipment, such as, but not limited 
to, the CS, data link, payload and/or support equipment.

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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P R E F L I G H T  I N S P E C T I O N  I T E M S

Preflight Inspection Items
The	preflight	inspection	should	include	a	visual	or	
functional	check	of	the	following	items	(No	need	to	
memorize	this	list):	
1. Visual condition inspection of the UAS 

components
2. Airframe structure (including	undercarriage),	

all	flight	control	surfaces,	and	linkages
3. Registration markings, for proper display and 

legibility
4. Movable control surface(s), including 

airframe	attachment	point(s)
5. Servo motor(s),	including	attachment	point(s)
6. Propulsion system,	 including	 powerplant(s),	

propeller(s),	rotor(s),	ducted	fan(s),	etc
7. Verify	 all	 systems	 (e.g.,	 aircraft	 and	 control	

unit)	 have	 an	 adequate energy supply for 
the intended operation and are functioning 
properly

8. Avionics, including control link transceiver, 
communication/navigation	 equipment,	 and	
antenna(s)	

9. Calibrate UAS compass	prior	to	any	flight	
10. Control link	 transceiver,	 communication/

navigation data link transceiver, and 
antenna(s)

11. Display panel, if used, is functioning properly 

12. Check ground support equipment, including 
takeoff and landing systems, for proper 
operation 

13. Check that control link correct functionality 
is established between the aircraft and the CS 

14. Check for correct movement of control 
surfaces using the CS

15. Check onboard navigation & communication 
data links

16. Check flight termination system, if installed 
17. Check fuel for correct type and quantity
18. Check battery levels for the aircraft and CS 
19. Check that any equipment, such as a camera, 

is securely attached
20. Verify	communication	with	UAS	and	that	 the	

UAS has acquired GPS location from at least 
four satellites

21. Start the UAS propellers to inspect for any 
imbalance or irregular operation

22. Verify	all controller operation for heading and 
altitude

23. If	required	by	flight	path	walk	through,	verify 
any noted obstructions that may interfere 
with the UAS 

24. At	 a	 controlled	 low	 altitude,	 fly	 within	 range	
of any interference and recheck all controls 
and stability
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UA.V.F.K5 Persons that may perform maintenance 
on an sUAS (Reorganization of topics intended)
Source [AC 107-2: 7.2.3]

Performing Maintenance
In some instances, the sUAS or component manufacturer may require 
certain maintenance tasks be performed by the manufacturer or by a 
person	or	 facility	 (personnel)	specified	by	 the	manufacturer.	 It	 is	highly 
recommended that the maintenance be performed in accordance with the 
manufacturer’s instructions. However, if the operator decides not to use 
the manufacturer or personnel recommended by the manufacturer and is 
unable to perform the required maintenance, the operator should consider 
the expertise of maintenance personnel familiar with the specific sUAS 
and its components.	In	addition,	though	not	required,	the	use	of	certificated	
maintenance providers are encouraged, which may include repair stations, 
holders	 of	 mechanic	 and	 repairman	 certificates,	 and	 persons	 working	
under the supervision of these mechanics and repairman. 

Repair vs Replace
If the operator or other maintenance personnel are unable to repair, 
modify, or overhaul an sUAS or component back to its safe operational 
specification, then it is advisable to replace the sUAS or component 
with one that is in a condition for safe operation. It is important that all 
required	maintenance	be	completed	before	each	flight,	and	preferably	in	
accordance with the manufacturer’s instructions or, in lieu of that, within 
known industry best practices.

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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M A N A G I N G  R I S K
UA.V.F.K3 Techniques to mitigate 
mechanical failures of all elements 
used in sUAS operations
Source [AC 107-2: A.2.4 & A.5.6]

Preflight Inspection & Risk/Hazard Assessment
As with any aviation operation, identifying 
associated hazards is a must. This starts with a 
pre-flight inspection and crew member briefings. 
Analyzing the likelihood and severity of the 
hazards occurring establishes the probability 
of risk. In most cases, steps can be taken to 
mitigate, even eliminate, those risks. Actions 
such as using visual observers (VO), completing 
a thorough preflight inspection, planning for 
weather, familiarity with the airspace, proper 
aircraft loading, and performance planning can 
mitigate identified risks. Hazard	 Identification	
and Risk Assessment Process Chart, is an 
example	of	a	risk	assessment	tool.	

Residual and Substitute Risk
Residual risk is the risk remaining after 
mitigation has been completed. Often, this is a 
multistep process, continuing until risk has been 
mitigated down to an acceptable level necessary 
to begin or continue operation. After these 
controls are designed but before the operation 
begins or continues, an assessment must be 
made of whether the controls are likely to be 
effective	and/or	if they introduce new hazards to 
the operation. The latter condition, introduction 
of new hazards, is referred to as substitute risk.
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R E C O R D K E E P I N G

UA.V.F.K4 Appropriate record 
keeping
Source [AC 107-2: 7.2.1.1 & 7.3.5]

Benefits of Recordkeeping
sUAS	 owners	 and	 operators	 may	 find	

recordkeeping	 to	 be	 beneficial.	 This	 could	

be done by documenting any repair, 

modification, overhaul, or replacement of 

a system component resulting from normal 

flight operations and recording the time-

in-service for that component at the time of 

the maintenance procedure. Over time, the 

operator should then be able to establish a 

reliable maintenance schedule for the sUAS 

and its components. 

Maintenance Recordkeeping

Recordkeeping that includes a record of 

all periodic inspections, maintenance, 

preventative maintenance, repairs, and 

alterations performed on the sUAS could 

be	 retrievable	 from	 either	 hardcopy	 and/

or electronic logbook format for future 

reference. This includes all components of 

the sUAS, including: small UA, CS, launch 

and recovery equipment, Command & Control 

(C2) link equipment, payload, and any other 

components required to safely operate the 

sUAS. Methodical maintenance and inspection 

data collection can prove to be very helpful in 

the tracking of sUAS component service life, 

as well as systemic component, equipage, 

and structural failure events. If there are no 

scheduled maintenance instructions provided 

by the sUAS manufacturer or component 

manufacturer, the operator should establish a 

scheduled maintenance protocol.

Recordkeeping for Safety and Inspections
Recordkeeping of documented maintenance 

and inspection events reinforces owner/

operator responsibilities for airworthiness 

through systematic condition for safe flight 

determinations. Consider: ‘airworthiness’ vs 

‘safe operations’: airworthiness is usually 

a term associated with owners of manned 

aircraft and a certificate of airworthiness. 

The Remote PIC is responsible for safe 

operations. Maintenance and inspection 

recordkeeping provides retrievable empirical 

evidence of vital safety assessment data 

defining	 the	 condition	 of	 safety-critical	

systems and components supporting the 

decision to launch. Recordkeeping of an sUAS 

may provide essential safety support for 

commercial	 operators	 that	 may	 experience	

rapidly	 accumulated	 flight	 operational	 hours/

cycles. 

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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I I I ,  S E C T I O N  A :  S O U R C E S  O F 
W E AT H E R  I N F O R M AT I O N

UA.III.A.K1 Internet weather briefing and sources of weath-
er available for flight planning purposes
Source [AC 00-6b: B.3 & B.3.1, AIM: 7-1-1 to 7-1-2,  FAA-P-8740-30 pg 1]

Briefings
3	types:	Standard,	Abbreviated	and	Outlook	briefings
• A Standard Briefing is a comprehensive briefing and the first briefing for the 

planned	flight.
• Request an Abbreviated Briefing when you: need information to supplement 

mass disseminated data, you need an update to	a	previous	briefing,	you	need	
only	one	or	two	specific	items.

• Request an Outlook Briefing when your proposed time of departure is six or 
more hours from the time of the briefing.

Weather service to aviation 
Weather service to aviation is a joint effort of the National	Oceanic	and	Atmospheric	
Administration	 (NOAA),	 the	 National	 Weather	 Service	 (NWS),	 the	 Federal	 Aviation	
Administration	 (FAA),	 Department	 of	 Defense,	 and	 various	 private	 sector	 aviation	
weather service providers. Requirements for all aviation weather products originate 
from the FAA, which is the Meteorological Authority for the U.S.

W W W . D R O N E S A F E T Y . A C A D E M Y       BETTER PILOTS: SAFER SKIES
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W E AT H E R 
S E R V I C E
P R O D U C T S 

The FAA provides the Flight Service program, 
which serves the weather needs of pilots 
through its Flight Service Stations (FSS) 
(AKA 1-800-WX-BRIEF).

Internet sources: 
(1800wxbrief.com), Direct User Access 
Terminal System (DUATS) www.duats.
com The Aviation Weather Center (AWC) 
aviationweather.gov

Aviation Weather Service Products
• The National Weather Service (NWS) 

maintains	 an	 extensive	 surface,	 upper	
air, and radar weather observing 
program; and a nationwide aviation 
weather forecasting service. 

• Airport observations (METAR) 
supported	 by	 the	 NWS	 are	 provided	 by	
automated observing systems. (Current 
weather reporting, not a forecast)

• Terminal Aerodrome Forecasts (TAF) 
are	 prepared	 by	 123	 NWS	 Weather	
Forecast	 Offices	 (WFOs)	 for	 over	 700	
airports. These forecasts are valid for 24 
or 30 hours and amended as required. 

• Inflight aviation advisories: Significant 
Meteorological Information (SIGMETs) 

• The Aviation Weather Center (AWC) 
displays a variety of domestic and 
international aviation forecast products 
over the Internet at aviationweather.gov

Calling in
Call	 the	 FSS	 (1-800-WX-BRIEF)	 for	 the	 first	
briefing	of	the	day	(Standard	Briefing):	
1. 1st identify yourself as a remote pilot & 
2. Request	standard	briefing

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y
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*NOTE: This section references 
the examples in the FAA AKTS.

UA.III.A.K2 Aviation routine 
weather reports (METAR)
Source [AIM: 7-1-1 to 7-1-2, 7-1-30 to 7-1-31, PH: 
13-6 to 13-7]

Surface aviation weather observations 
(METARs) are a compilation of elements 
of the current weather at individual ground 
stations across the United States repeated 
every 5 minutes and updated hourly.

A	 METAR	 report	 contains	 the	 following	
sequence of elements in	the	following	order:
1.  Type of report
2. ICAO Station Identifier
3. Date and time of report
4. Modifier (as required)
5. Wind
6. Visibility
7. Runway Visual Range (RVR)
8. Weather phenomena
9. Sky conditions
10. Temperature/dew point group
11. Altimeter
12. Remarks (RMK)

1. Type of report
Two	 types	 of	 reports	 1)	 Routine METAR 
(updated hourly)	 and	 2)	 Non-routine special 

SPECI (sent when conditions described in a 
previous	METAR	have	deteriorated	or	improved	
significantly).	

2. ICAO Station Identifier
The	 METAR	 code	 uses	 4−letter station 
identifiers. In the contiguous 48 States, the 
3−letter	domestic	station	 identifier	 is	prefixed 
with a “K;”	 i.e.,	 the	 domestic	 identifier	 for	
Seattle	is	SEA	while	the	ICAO	identifier	is	KSEA.	

3. Date and time of report
The first two digits are the day of the month 
followed with two digits for hour and two digits 
for minutes and ‘Z’ is for UTC time.

4. Modifier (as required)
Not	 shown	 in	 the	 example.	 In	 this	 case	 since	
there is an absence of either “AUTO” or “COR” 
indicates that a report was made manually 
by an observer or that an automated report 
had	 human	 augmentation/backup.	 The	
modifier	“AUTO”	indicates	it	was	automatically	
generated.	 The	 modifier	 “COR” indicates a 
corrected report that is sent out to replace an 
earlier report with an error.

5. Wind
The wind is reported as a five-digit group. The 
first three digits are the direction the wind is 
blowing from, in tens of degrees referenced to 
true north, or “VRB” if the direction is variable. 

The next two digits is the wind speed in knots. 
If the wind is gusty, it is reported as a “G” 
after the speed followed by the highest gust 
reported. The abbreviation “KT” is appended to 
denote the use of knots for wind speed.

6. Visibility
Reported in Statute Miles:	 Example	 6SM	 is	 6	
statute miles

7. Runway Visual Range (RVR) (if necessary):
Only	one	reference	to	this	in	the	example	KJFK.	
“R” is used to indicate the runway heading, 
a separator “/”, and the visual range in feet 
followed with “FT”.	 In	 the	 example	 the	 “FT”	
is not shown most likely because this was a 
verbal	 briefing	 because	 “FT”	 is	 not	 spoken	
but	is	printed.	Also,	on	the	same	line	for	KFJK	
the	 RVR	 came	 after	 the	 weather	 phenomenon	
which is incorrect order.  

8. Weather phenomena
This is a bit tricky so a review of this is wise. 
Weather	phenomena	is	reported	in	the	format:	
Intensity (-,  ,+)/Proximity (VC)/Descriptor/
Precipitation/ Obstruction to visibility/Other.

Intensity (-,  ,+) of the weather phenomena is 
indicated by ‘-‘ for light, no marking or symbol 
for moderate and ‘+’ for heavy. 

Proximity (VC) applies to and reported only for 

S U R FA C E  AV I AT I O N  W E AT H E R 
O B S E R VAT I O N S :  M E TA R
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weather occurring in the vicinity of the airport 
(between 5 and 10 miles of the point(s) of 
observation). Intensity and Proximity are never 
used together.

Descriptor: There are eight descriptors which 
apply to either precipitation or obstructions to 
visibility. 
• TS thunderstorm (In the TAF Example: 

‘TSRA’)
• DR low drifting
• SH showers (In the TAF Example: ‘SHRA’)
• MI shallow
• FZ freezing
• BC patches
• BL	blowing	
• PR partial

Precipitation: There are nine types of 
precipitation
• RA rain (In the TAF Example: ‘TSRA’, 

‘SHRA’ and ‘-RASN’) (In the METAR 
example: ‘RA’)

• DZ drizzle 
• SN snow (In the TAF Example: ‘-RASN’)
• GR	hail	(1/4”	or	greater)	
• GS	small	hail/snow	pellets	
• PL	ice	pellets	
• SG snow grains 
• IC	ice	crystals	(diamond	dust)	
• UP unknown precipitation (automated 

stations	only)

Obstruction to visibility: There are eight types 
of obscuration phenomena. Obscurations are 
any phenomena in the atmosphere, other than 
precipitation, that reduce horizontal visibility.
• FG fog (visibility less than 5/8 mile) (In 

the METAR example but should be after 
RVR)

• HZ haze (In the TAF Example)
• FU smoke 
• PY	spray	
• BR mist (visibility 5/8 − 6 miles) (In the 

METAR example)
• SA sand 
• DU dust 
• VA	volcanic	ash

Other:	 There	 are	 five	 categories	 of	 other	

weather phenomena which are reported when 
they	occur:
• SQ squall 
• SS sandstorm 
• DS dust storm 
• PO	dust/sand	whirls	
• FC funnel cloud 
• +FC	tornado/waterspout

Examples	of	all	these	put	together:
• TSRA thunderstorm with moderate rain (In 

the TAF example)
• +SN	heavy	snow	
• −RA	FG	light	rain	and	fog	
• BRHZ	mist	and	haze	(visibility	5/8	mile	or	

greater)	
• FZDZ freezing drizzle 
• VCSH	rain	shower	in	the	vicinity	
• +SHRASNPL	 heavy	 rain	 showers,	 snow,	

ice pellets (intensity indicator refers to 
the	rain)

9. Sky conditions
The	 sky	 condition	 is	 reported	 in	 the	 format:	
Amount/Height Altitude/(Type)	 or	 Indefinite	
Ceiling/Height.	 (Type	 and	 Indefinite	 Ceiling/
Height	are	not	covered	in	this	section)

Amount: The amount of sky cover is reported 
in	eighths	of	sky	cover,	using	the	contractions:	
• SKC or CLR sky clear, no clouds SKC (In 

both METAR & TAF examples)
• FEW	0	to	2/8s	sky	cover
• SCT scattered 3/8s to 4/8s of clouds (In 

the METAR example)
• BKN broken 5/8s to 7/8s of clouds (In the 

TAF example)
• OVC overcast 8/8s clouds (In both METAR 

& TAF examples)
Note	–	Memorize	these	and	the	amounts	above!

Cloud Type
• CB Cumulonimbus when present 
• TCU Towering cumulus when present 

NOTE	–	A	ceiling	layer	is	not	designated	in	the	
METAR	 code.	 ***For aviation purposes, the 
ceiling is the lowest broken or overcast layer, 
or vertical visibility into an obscuration.

Height/Altitude: Cloud bases are reported with 
three digits in hundreds of feet above ground 
level (AGL). OVC080 means Overcast at 8,000 
feet AGL.

10. Temperature/dew point group (METAR 
examples only) 
Temperature and dew point are reported in two, 
two-digit groups in degrees Celsius, separated 
by a solidus (“/”). Temperatures below zero 
are prefixed with an “M.” If the temperature 
is available but the dew point is missing, the 
temperature is shown followed by a solidus and 
nothing more. If the temperature is missing, the 
group is omitted from the report.

Examples	 (This	 will	 only	 be	 for	 the	 METAR	
examples):
• 15/08 “temperature one five, dew point 

8” 
• 00/M02 “temperature zero, dew point 

minus 2” 
• M05/ “temperature minus five, dew point 

missing”

11. Altimeter (METAR examples only): 
Altimeter settings are reported in a four-digit 
format in inches of mercury prefixed with an 
“A” to denote the units of pressure. 
Example: A2995 − “Altimeter two niner niner 
five”

12. Remarks (RMK) (METAR example only): 
Remarks are a little more complicated and 
mostly	 beyond	 the	 scope	 of	 the	 sUAS	 exam.	
It	 is	 worth	 discussing	 an	 example	 METAR	
remark:	“RAB35”. The format for this example 
is ‘RA’ rain, ‘B’ means ‘began at’ (side note: ‘E’ 
means ‘ended at’), ‘35’ means 35 minutes after 
the reported hour so if the reported hour was 
1800Z then RAB35 means rain began at 1835Z.
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UA.III.A.K3 Terminal aerodrome 
forecasts (TAF)
Source [AIM: 7-1-1 to 7-1-2, 7-1-30 to 7-1-31, PH: 
13-9]

1. Type of Report
There are two types of TAF issuances, a 
routine forecast issuance (TAF) and an 
amended forecast (TAF AMD). An amended 
TAF is issued when the current TAF no 
longer adequately describes the on-going 
weather or the forecaster feels the TAF is 
not	 representative	 of	 the	 current	 or	 expected	
weather. Corrected (COR) or delayed (RTD) 
TAFs	are	identified	only	in	the	communications	
header which precedes the actual forecasts.

2. ICAO Station Identifier which is the same as 
METAR	reports.

3. Date and Time of Origin
Same	 as	 METAR	 reports.	 This	 element	 is	 the	
date and time the forecast is actually prepared. 
The	 format	 is	 a	 two−digit	 date	 and	 four−digit	
time followed, without a space, by the letter “Z.” 

4. Valid Period Date and Time
In terms of material presented so far this is  
new and not in a METAR. The UTC valid period 
of the forecast consists of two four−digit sets, 
separated by a “/”.	 The	 first	 four−digit	 set	 is	
a	 two−digit	 date	 followed	 by	 the	 two−digit	
beginning	hour,	and	the	second	four−digit	set	
is	 a	 two−digit	 date	 followed	 by	 the	 two−digit	
ending hour. 

5. Forecast Meteorological Conditions
This is the body of the TAF. The basic format, 
in	 order,	 is:	 WIND/VISIBILITY/WEATHER/SKY 
CONDITION/OPTIONAL DATA (WIND SHEAR) 
The wind, visibility, and sky condition elements 
are always included in the initial time group of 

the	 forecast.	 If	 a	 significant,	 lasting	 change	
in	 any	 of	 the	 elements	 is	 expected	 during 
the valid period, a new time period with the 
changes is included. It should be noted that 
with	the	exception	of	a	“FM”	group	the	new	time	
period will include only those elements which 
are	expected	to	change,	i.e.,	if	a	lowering	of	the	
visibility	is	expected	but	the	wind	is	expected	to	
remain	the	same,	the	new	time	period	reflecting	
the lower visibility would not include a forecast 
wind. The forecast wind would remain the same 
as in the previous time period. Any temporary 
conditions	 expected	 during	 a	 specific	 time	
period are included with that time period. 

The following describes the elements in the 
above TAF graphic format. 

Wind
This five-digit group includes the expected 
wind direction (first 3 digits) and speed (last 2 
digits). The contraction “KT” follows to denote 
the units of wind speed in knots. Wind gusts 
are noted by the letter “G” appended to the wind 
speed	 followed	 by	 the	 highest	 expected	 gust.	
A variable wind direction is noted by “VRB” 
where the three-digit direction usually appears. 
A calm wind (3 knots or less) is forecast as 
“00000KT”.

Visibility
The	 expected	 prevailing	 visibility	 up	 to	 and	
including 6 miles is forecast in statute miles, 
including fractions of miles, followed by 
“SM” to note the units of measure. Expected 
visibilities greater than 6 miles are forecast as 
P6SM (plus six statute miles). 

Weather Phenomena
The	expected	weather	phenomena	is	coded	in	
TAF	reports	using	the	same	format,	qualifiers,	
and	 phenomena	 contractions	 as	 METAR	
reports	(except	‘UP’).	

Sky Condition
TAF sky condition forecasts use the METAR 
format	 described	 in	 the	 METAR	 section.	
Cumulonimbus clouds (CB) are the only cloud 
type	forecast	in	TAFs.	Example	OVC008CB. 

Probability Forecast
 The probability or chance of thunderstorms or 
other precipitation events occurring, along with 
associated weather conditions (wind, visibility, 
and	 sky	 conditions).	 The	 PROB30 group is 
used when the occurrence of thunderstorms or 
precipitation is 30−39% and the PROB40 group 
is used when the occurrence of thunderstorms 
or precipitation is 40−49%. This is followed 
by two four−digit groups separated by a “/”, 
giving the beginning date and hour, and the 
ending date and hour of the time period during 
which the thunderstorms or precipitation are 
expected.	

Example− 1) “PROB40 2221/2302 1/2SM 
+TSRA OVC008CB” “chance between 2100Z 
and 0200Z of visibility one−half statute mile 
in thunderstorms and heavy rain and overcast 
starting at 800 feet AGL with Cumulonimbus 
clouds.” 2) “PROB30 3010/3014 1SM RASN” 
“chance between 1000Z and 1400Z of visibility 
one statute mile in mixed rain and snow.” 

Forecast Change Indicators
The following change indicators are used when 
either a rapid, gradual, or temporary change 
is	 expected	 in	 some	 or	 all	 of	 the	 forecast	
meteorological	 conditions.	 Each	 change	
indicator marks a time group within the TAF 
report. 

1. From (FM) group
The FM group is used when a rapid change, 
usually occurring in less than one hour, in 
prevailing	 conditions	 is	 expected.	 Appended	
to	the	“FM”	indicator	is	the	six−digit	date,	hour,	

TERMINAL AERODROME FORECASTS: TAF 
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and	minute	the	change	is	expected	to	begin	and	
continues until the next change group or until 
the end of the current forecast. A “FM” group 
will mark the beginning of a new line in a TAF 
report	 (indented	 5	 spaces).	 Each “FM” group 
contains all the required elements−wind, 
visibility, weather, and sky condition. 

Example − FM210100 14010KT P6SM SKC − 
“after 0100Z on the 21st, wind one four zero 
at one zero, visibility more than six, sky clear.” 

2. Becoming (BECMG) group
The	 BECMG	 group	 is	 used	 when	 a	 gradual 
change	in	conditions	is	expected	over	a longer 
time period, usually two hours. The time period 
when	the	change	is	expected	is two four−digit 
groups separated by a “/”, with the beginning 
date and hour, and ending date and hour of 
the	 change	 period	 which	 follows	 the	 BECMG	
indicator. The gradual change will occur at an 
unspecified	time	within	this	time	period.	

Example – OVC012 BECMG 0114/0116 
BKN020 − “ceiling one thousand two hundred 
overcast. Then a gradual change to ceiling two 
thousand broken between 1400Z on the 1st 
and 1600Z on the 1st.” 

3. Temporary (TEMPO) group
The	 TEMPO	 group	 is	 used	 for	 any	 conditions	
in wind, visibility, weather, or sky condition 
which are expected to last for generally less 
than an hour at a time (occasional), and are 
expected	to	occur	during	less	than	half	the	time	
period.	The	TEMPO	indicator	is	followed	by	two 
four−digit groups separated by a “/”.	The	first	
four digit group gives the beginning date and 
hour, and the second four digit group gives the 
ending date and hour of the time period during 
which	the	temporary	conditions	are	expected.	

Example − 1. SCT030 TEMPO 0519/0523 
BKN030 − “three thousand scattered with 
occasional ceilings three thousand broken 
between 1900Z on the 5th and 2300Z on the 
5th.” 2. 4SM HZ TEMPO 1900/1906 2SM BR 
HZ − “visibility four in haze with occasional 
visibility two in mist and haze between 0000Z 
on the 19th and 0600Z on the 19th.”

UA.III.A.K4 Weather charts
Sources [PH: 13-13 to 13-16]

Weather charts are graphic charts that depict 
current or forecast weather. They provide 
an overall picture of the United States and 
should be used in the beginning stages of 
flight	planning.	Typically,	weather	charts	show	
the movement of major weather systems and 
fronts. Surface analysis, weather depiction, 
and	 significant	 weather	 prognostic	 charts	
are sources of current weather information. 
Significant	 weather	 prognostic charts provide 
an overall forecast weather picture.

UA.III.A.K5 Automated surface 
observing systems (ASOS) and 
automated weather observing 
systems (AWOS)
Source [AIM: 4-3-26] 

Many	airports	throughout	the	National	Airspace	
System are equipped with either ASOS or 

AWOS. 

At most airports with an operating control 
tower or human observer, the weather will be 
available to you in an Aviation Routine Weather 
Report (METAR) hourly or special observation 
format on the Automatic Terminal Information 
Service (ATIS) or directly transmitted from the 
controller/observer. 

However: At uncontrolled airports that are 
equipped with ASOS/AWOS with ground−
to−air broadcast capability, the one−minute 
updated airport weather should be available 
to you within approximately 25 NM of the 
airport below 10,000 feet. The frequency for 
the weather broadcast will be published on VFR	
Sectional Charts and in the Chart Supplement 
U.S..	 Some	 part−time	 towered	 airports	 may	
also broadcast the automated weather on their 
ATIS frequency during the hours that the tower 
is closed.
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I I I ,  S E C T I O N  B :  E F F E C T S  O F 
W E AT H E R  O N  P E R F O R M A N C E

UA.III.B.K1 Weather factors and their effects on 
performance
Source [AC 107-2: 5.9.1 , 5.10.3, PH: 11-2 & 12-3]

An	 important	 note	 about	 sUAS	 pre-flight	 checks:	 Prior to flight the 
Remote PIC must conduct an assessment of the operating environment 
which includes weather conditions for the area of the operation

Operating around clouds is an important topic for sUAS regulations. 
This	 was	 discussed	 previously	 but	 it	 is	 always	 good	 to	 review:	 Once	
the Remote PIC and VO	have	been	able	to	reliably	establish	the	small	
UA	AGL	altitude,	 it	 is	 incumbent	on	the	Remote	PIC	to	determine	 that	
visibility from the CS is no more than 3 SM and that the small UA is kept 
at least 500 feet below a cloud and at least 2,000 feet horizontally from 
a cloud. One of the ways to ensure adherence to the minimum visibility 
and cloud clearance requirements is to obtain local aviation weather 
reports that include current and forecast weather conditions. If local 

aviation weather reports are not available, then the Remote PIC may not 

operate the small UA if he or she is not able to determine the required 

visibility and cloud clearances by other reliable means. It is imperative 

that the UA not be operated above any cloud, and that there are no 

obstructions to visibility, such as smoke or a cloud, between the UA 

and the Remote PIC.

Since the characteristics of the atmosphere have a major effect on 
sUAS performance,	 it	 is	 necessary	 to	 review	 two	 dominant	 factors—
pressure and temperature.

The pressure of the atmosphere may vary with time but more 
importantly, it varies with altitude and temperature. The atmosphere 
is in constant motion. Certain factors combine to set the atmosphere in 
motion, but a major factor is the uneven heating of the Earth’s surface. 
This heating upsets the equilibrium of the atmosphere, creating changes 
in air movement and atmospheric pressure. The movement of air around 
the	surface	of	the	Earth	is	called	atmospheric circulation.
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D E N S I T Y  A LT I T U D E
UA.III.B.K1a Density altitude
Source [AIM: 7-5-6 i, PH: 8-7 & 11-3]

Most of the language is this section involves 
manned aircraft, but the principles and effects 
remain the same with sUAS operations and 
the FAA believes that the sUAS pilot should 
understand the effects of density altitude.
NOTE: This section is about “Density Altitude” 
and understanding when it is high density 
altitude or low density altitude.

To better understand this section a review of a 
few principles of physics in two parts. 

Part 1) 
The effect of temperature on molecules. 
Consider a cubic container of air A) 0 Celsius (32 
Fahrenheit) now consider two other containers 
or air. B) One at 15 Celsius (59 Fahrenheit), 
and C) 30 Celsius (86 Fahrenheit). Container 
A will have more air molecules than the other 
two because the colder temperature reduces 
distance between molecules and slows down 
the movement of the air molecules. Therefore, 
more	 molecules	 will	 fit	 into	 container	 A	 when	
compared to B & C. Container C will have the 
least number of molecules because the heat 
increases the distance between molecules and 
increases the movement.

Part 2) 
Propeller and aircraft lift efficiency. A 
spinning propeller, in air, pushes air molecules 
to	provide	thrust	and/or	lift.	Now	let’s	consider	
the temperatures stated in part 1 to achieve 
100 feet of aircraft lift at an arbitrary altitude 
of	4000	MSL	for	each	temperature:	A	propeller	
in	 a	 temperature	 of	 0	 Celsius	 (32	 Fahrenheit)	
might only have 800 revolutions per minute 
(rpm)	to	achieve	the	100	feet	of	lift	(efficient).	
A propeller in a temperature at 15 Celsius (59 
Fahrenheit)	 might	 have	 1000	 revolutions	 per	
minute	 (rpm)	 to	 achieve	 the	 same	 100	 feet	
of	 lift	 at	 the	 same	 altitude	 (less	 efficient).	
A propeller in temperature of 30 Celsius (86 
Fahrenheit)	will	have	to	work	harder	with	1200	
revolutions	per	minute	(rpm)	to	achieve	the	100	
feet	of	lift	(least	efficient).	All	this	at	the	same	
altitude!

‘Density Altitude’	 is	 better	 explained	 with	 an	
introduction of ‘Pressure Altitude’: ‘Pressure 
altitude’	 (a	 measurement)	 describes the 
normal or standard conditions of atmospheric 
pressure at any altitude (a	 baseline).	 Any 
deviation from this normal/standard is called 
‘Density Altitude’. For the purpose of this 
training ‘density altitude’ may be explained as 
either high or low. 

When conditions are standard/normal  
(altitude and temperature), ‘pressure altitude’ 
and ‘density altitude’ are the same.

So, for the exam, ‘density altitude’ is 
(atmospheric) ‘pressure altitude’ corrected for 
variations from standard temperature.

When conditions are 
standard/normal 
(altitude & temperature), 
‘pressure altitude’ and 
‘density altitude’ are the 
same.

‘Density altitude’ is 
the ‘pressure altitude’ 
corrected for variations 
from standard 
temperature 
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D E N S I T Y  A LT I T U D E

‘Density altitude’ is a measure of air density 
at specific temperatures at specific altitudes 
and is used as a determining criterion in the 
performance capability of an aircraft. 

Performance	 figures	 in	 an	 aircraft	 owner’s	
handbook are generally based on standard 
atmosphere conditions at sea level with a 
surface temperature of 59 degrees Fahrenheit 
(°F) or 15 degrees Celsius (°C) and a surface 
pressure of 29.92 inches of mercury (“Hg) or 
1013.2 millibars (mb).

For	the	exam	you	need	to	understand:
• Air density decreases with altitude
• The effects of higher than standard 

temperatures result in an increasing 
high ‘density altitude’ condition. 

• High ‘density altitude’ reduces all aircraft 
performance parameters. 

A	few	more	examples	of high ‘density altitude’ 
effects	on	performance:	

To the pilot, this means that the propeller 
efficiency	 is	 reduced.	 Consider	 an	 airport	
with	 a	 field	 elevation	 of	 5,048	 feet	 MSL	
where the standard temperature is 5 °C. 
Under these conditions, pressure altitude 
and	 density	 altitude	 are	 the	 same—5,048	
feet. If the temperature increases to 30 °C, 
the density altitude increases to 7,855 feet 
(Less	 molecules	 in	 the	 air).	 While	 the	 airport	
elevation does not change, in this scenario, the 
aircraft will have to perform as though it is at a 
higher elevation (This is why they call it ‘high 
density altitude’ because it is a measurement 
of how an aircraft will perform at an adjusted 
altitude.)		To	continue:	This	means	an	aircraft	
would perform on takeoff as though the 
field	 elevation	 were	 7,855	 feet	 at	 standard	
temperature. Conversely, a temperature of –25 
°C	 (more	 molecules	 in	 the	 air)	 would	 result	
in a density altitude of 1,232 feet. An aircraft 
would perform much better under these (–25 
°C)	conditions.
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W I N D  &  C U R R E N T S

UA.III.B.K1b Wind and currents
Source [PH: 12-7 & 8]

Air flows from areas of high pressure into areas 
of low pressure because air always seeks out 
lower pressure. The combination of atmospheric 
pressure differences, Coriolis force, friction, 
and temperature differences of the air near the 
earth cause two kinds of atmospheric motion: 
convective currents (upward and downward 
motion) and wind (horizontal motion). Currents 
and winds are important as they affect takeoff, 
landing,	 and	 cruise	 flight	 operations.	 Most	
importantly, currents and winds or atmospheric 
circulation,	 created	 by	 heat	 exchange,	 cause	
weather changes. 

To the sUAS Remote PIC it is important to 
understand the effect of obstructions on wind 
or lack of wind: this is atmospheric hazard. 
Obstructions	on	the	ground	affect	the	flow	of	wind	
and can be an unseen danger. Ground topography 
and large buildings can break up the flow of the 
wind and create wind gusts that change rapidly 
in direction and speed. Most sUAS manufacturers 
create	UAs	that	can	fly	during	low	wind	movement,	
but this works best when the wind is constant or 
changes slowly. A sudden gust during low wind 
will push the UA into a building or house. Or 
conversely,	 a	 UA	 that	 is	 flying	 near	 a	 building	
in	 20mph	 (17	 knots)	 wind	and using the system 
auto-programming to compensate for the wind 
will possibly, temporarily, over compensate when 
the UA turns the corner and suddenly there is no 
wind.

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y



1 0 4

UA.III.B.K1c Atmospheric stabil-
ity, pressure & temperature
Source [AC 00-6b: 1.4 table 1-2, 2.8.3, 3.2.4, 
13.4.3.4, 17.2.1, 17.2.2.1 & 19.3, PH: 12-13 to 
18, 12-20 & 12-23]

Atmospheric Circulation
As noted earlier, the atmosphere is in 
constant motion. Certain factors combine 
to set the atmosphere in motion, but a major 
factor is the uneven heating of the Earth’s 
surface. This heating upsets the equilibrium 
of the atmosphere, creating changes in air 
movement and atmospheric pressure. The 
movement of air around the surface of the 
Earth	 is	 called	 atmospheric	 circulation.	 The	
process causes a circular motion that results 
when warm air rises and is replaced by cooler 
air. Warm air rises because heat causes air 
molecules to spread apart as discussed in the 
density altitude section. As the air expands, 
it becomes less dense and lighter than the 
surrounding air. As air cools, the molecules 
pack together more closely, becoming denser 
and heavier than warm air. As a result, cool, 
heavy air tends to sink and replace warmer, 
rising air. The combination of moisture and 
temperature determine the stability of the air 
and the resulting weather. 

An air mass passing over a warmer surface 
is warmed from below: convective currents 
form, causing the air to rise. This creates an 
unstable air mass with good surface visibility. 
Moist, unstable air causes cumulus clouds, 
showers, and turbulence to form. Conversely, 
an air mass passing over a colder surface 
does not form convective currents but 
instead creates a stable air mass with poor 
surface visibility. The poor surface visibility 
is because smoke, dust, and other particles 
cannot rise out of the air mass and are instead 
trapped near the surface. A stable air mass 
can produce low stratus clouds & fog and 
resists vertical movement.

Temperature Inversion 
As	 air	 rises	 and	 expands	 in	 the	 atmosphere,	
the temperature decreases. There is an 
atmospheric anomaly that can occur; however, 

that changes this typical pattern of atmospheric 
behavior. When the temperature of the air rises 
with altitude, a temperature inversion exists. 
Inversion layers are commonly shallow layers 
of smooth, stable air close to the ground. 
The temperature of the air increases with 
altitude to a certain point, which is the top of 
the inversion. The air at the top of the layer 
acts as a lid, keeping weather and pollutants 
trapped below. If the relative humidity of the 
air is high, it can contribute to the formation 
of clouds, fog, haze, or smoke resulting in 
diminished visibility in the inversion layer. 

Surface-based temperature inversions occur 
on clear, cool nights when the air close to the 
ground is cooled by the lowering temperature 
of the ground. The air within a few hundred 
feet of the surface becomes cooler than the air 
above it.

Condensation
Condensation is the phase transition by which 
vapor (a gas) is changed into a liquid. In the 
atmosphere, condensation may appear as 
clouds, fog, mist, dew, or frost, depending upon 
the physical conditions of the atmosphere.

Saturation
Saturation, which is a general term, is the 
maximum possible quantity of water vapor that 
an air parcel can hold at any given temperature 
and pressure. The term saturated air means an 
air parcel has all the water vapor it can hold, 
while unsaturated air means an air parcel can 
hold more water vapor.

Dew Point
The dew point, given in degrees, is the 
temperature at which the air can hold no more 
moisture for the given temperature. When the 
temperature of the air is reduced to the dew 
point, the air is completely saturated, and 
moisture begins to condense out of the air 
in the form of fog, dew, frost, clouds, rain, or 
snow.

Again, for the sake of memorization: If air 
reaches the saturation point while temperature 
and dew point are close together, it is highly 
likely that fog, low clouds, and precipitation 
will form. 

Humidity 
Humidity refers to the amount of water 
vapor present in the atmosphere at a given 
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time. Relative humidity is the actual amount 
of moisture in the air compared to the total 
amount of moisture the air could hold at 
that temperature.	 For	 example,	 if	 the	 current	
relative humidity is 65 percent, the air is holding 
65 percent of the total amount of moisture that 
it is capable of holding at that temperature and 
pressure.

Dew and Frost 
On cool, clear, calm nights, the temperature 
of the ground and objects on the surface can 
cause temperatures of the surrounding air to 
drop below the dew point. When this occurs, 
the moisture in the air condenses and deposits 
itself on the ground, buildings, and other 
objects like cars and aircraft. This moisture is 
known as dew and sometimes can be seen on 
grass and other objects in the morning. If the 
temperature is below freezing, the moisture is 
deposited in the form of frost. While dew poses 
no threat to manned aircraft, frost poses a 
definite flight safety hazard. Frost disrupts the 

flow of air over the wing and can drastically 
reduce the production of lift. It also increases 
drag, which when combined with lowered lift 
production, can adversely affect the ability to 
take off. An aircraft must be thoroughly cleaned 
and	free	of	frost	prior	to	beginning	a	flight.

Convective Currents
Air movement up or down, not horizontal. 
Uneven heating of the air creates small 
areas of local circulation called convective 
currents. Convective currents cause the 
bumpy, turbulent air sometimes experienced 
when flying at lower altitudes during warmer 
weather.	 On	 a	 low-altitude	 flight	 over	 varying	
surfaces, updrafts are likely to occur over 
pavement or barren places, and downdrafts 
often	 occur	 over	 water	 or	 expansive	 areas	 of	
vegetation like a group of trees. Convective 
currents are particularly noticeable in areas 
with a land mass directly adjacent to a large 
body of water, such as an ocean, large lake, 
or other appreciable area of water. Convective 

currents can occur anywhere there is an uneven 
heating	of	the	Earth’s	surface.	

Convective Turbulence
Convective turbulence is turbulent vertical 
motions that result from convective currents 
and the subsequent rising and sinking of air. 
As	 air	 moves	 upward,	 it	 cools	 by	 expansion.	
A convective current continues upward until 
it reaches a level where its temperature cools 
to the same as that of the surrounding air. If 
it cools to saturation, a cumuliform cloud 
forms. Billowy cumuliform clouds, usually 
seen over land during sunny afternoons, are 
signposts in the sky indicating convective 
turbulence. The cloud top usually marks the 
approximate upper limit of the convective 
current.	 When	 convection	 extends	 to	 great	
heights, it develops larger towering cumulus 
clouds and cumulonimbus with anvil-like tops. 
The cumulonimbus clouds give visual warning 
of violent convective turbulence.
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4 Basic Types of Clouds

Cirro/Cirrus 
High-level clouds above 20,000 feet AGL and 
these clouds are typically thin and white. 

Nimbo/Nimbus
(This	 can	 be	 a	 prefix	 or	 a	 suffix	 to	 cloud	 type)	
Nimbus	 means	 “rain.” These clouds provide 
steady precipitation. 

Cumulo/Cumulus
They appear as white, fluffy cotton balls with 
vertical motion or thermal uplift.

Strato/Stratus
Stratus means “layer” which may appear to 
cover large areas of the sky and sometime 
the entire visible sky. It may be a featureless 
low	 layer	 generally	 identified	 by	 gray	 and	 dull	
weather. They may be as low as a few hundred 
feet above the ground. 

To all types of pilots, the 
cumulonimbus cloud 
is perhaps the most 
dangerous cloud type
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Other Cloud Types
Castellanus
Common base with separate vertical 
development, castle-like.

Lenticularus/Lenticular
Lens-shaped, formed over mountains in strong 
winds

Fracto
Ragged or broken 

Alto
Middle	level	clouds	existing	at	6,500 to 20,000 
feet AGL

Towering cumulus
These clouds indicate areas of instability in the 
atmosphere, and the air around and inside them 
is turbulent. These types of clouds often develop 
into cumulonimbus clouds or thunderstorms. 

Cumulonimbus 
These clouds contain large amounts of 

moisture and unstable air and usually produce 
hazardous weather phenomena, such as 
lightning, hail, tornadoes, gusty winds, and 
wind shear. These	extensive	vertical	clouds	can	
be obscured by other cloud formations and are 
not always visible from the ground or while in 
flight.	When	this	happens,	these	clouds	are	said	
to be embedded, hence the term, embedded 
thunderstorms. To pilots, the cumulonimbus 
cloud is perhaps the most dangerous cloud 
type.
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A I R  M A S S E S
F R O N T S
T H U N D E R S T O R M S
M I C R O B U R S T S

UA.III.B.K1d Air masses & fronts
Source [AC 00-6b: 10.1 & 2, PH: 12-17 & 18]

Air Masses 
Air masses are classified according to the 
regions where they originate. They are large 
bodies of air that take on the characteristics of 
the surrounding area or source region.

Front
As an air mass moves across bodies of water 
and land, it eventually comes in contact with 
another air mass with different characteristics. 
The boundary layer between two types of air 
masses is known as a front. An approaching 
front of any type always means changes to the 
weather are imminent.

UA.III.B.K1e Thunderstorms & mi-
crobursts
Source[AC 00-6b: 19.3 & 19.6.1, AIM: 7-1-6.c.3.d, 
PH: 12-11, 12-16, 12-20 to 23 & 13-12]  

Convective SIGMET 
Convective SIGMETs are issued for any of 
the following: 1) Severe thunderstorm due 
with surface winds greater than or equal to 
50 knots, hail at the surface greater than or 
equal to 3/4 inches in diameter, 2) Embedded 
thunderstorms, 3) A line of thunderstorms 
called a Squall Line. 3) Thunderstorms 
producing precipitation greater than or equal 
to heavy precipitation affecting 40 percent or 
more of an area at least 3,000 square miles 
and 4) Tornadoes. 

Any	 convective	 SIGMET	 implies severe or 
greater turbulence, severe icing, and low−
level wind shear.	 A	 convective	 SIGMET	 may	
be issued for any convective situation that the 

forecaster feels is hazardous to all categories 
of aircraft.

Thunderstorms
A thunderstorm is the convective cell of 
cumulonimbus clouds with lightning and 
thunder with a total life cycle about 30 
minutes. Three ingredients for the formation 
of a thunderstorm: lifting force (convective 
current), high humidity and unstable 
conditions.  It undergoes three distinct stages 
during its life cycle: towering cumulus (or just 
Cumulus stage), mature, and dissipating. 

It begins with the cumulus stage:	 The	
distinguishing feature of the towering cumulus 
stage is a strong convective updraft. The 
updraft is a bubble of warm, rising air 
concentrated near the top of the cloud which 
leaves a cloudy trail in its wake. Updraft 
speeds can exceed 3,000 feet per minute 
which prevent moister from falling.
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Within approximately 15 minutes the cell 
transitions to the mature stage when 
precipitation reaches the surface. The mature 
stage is the most violent time period of the 
thunderstorm’s life cycle. Precipitation descends 
through the cloud and drags the adjacent air 
downward, creating a strong downdraft alongside 
the updraft. Warm, rising air; cool, precipitation-
induced descending air; and violent turbulence 
all exist within and near the cloud. Below the 
cloud, the down-rushing air increases surface 
winds and decreases the temperature. Once the 
vertical motion near the top of the cloud slows 
down, the top of the cloud spreads out and takes 
on an anvil-like shape. At this point, the storm 
enters the dissipating stage. Again, weather 
hazards reach peak intensity toward the end of 
the mature stage. Lighting is always associated 
with thunderstorms.

The dissipating stage is marked by downdrafts 
embedded within the area of precipitation. 
Subsiding air replaces the updraft throughout 
the cloud, effectively cutting off the supply of 
moisture provided by the updraft. Precipitation 
tapers off and ends. The convective cloud 
gradually vaporizes from below, leaving only a 
remnant anvil cloud.

Squall Line 
A squall line is a narrow band of active 
thunderstorms. Often it develops on or ahead 
of a cold front in moist, unstable air. The line 
may be too long to detour easily and too wide 
and severe to penetrate. It often contains 
steady-state thunderstorms and presents the 
single most intense weather hazard to aircraft. 
It usually forms rapidly, generally reaching 
maximum	intensity	during	the	late	afternoon	and	
the	first	few	hours	of	darkness.

Microburst
The most severe type of low-level wind shear is 
a microburst. During the 5 to 15 minute lifespan 
there will be strong downdrafts which normally 
occur over horizontal distances of 1-2 NM or 
less and vertical distances of less than 1,000 
feet AGL. In spite of its small horizontal scale, 
an intense microburst could induce windspeeds 
greater than 100 knots and downdrafts as strong 
as 6,000 feet per minute. Intense rain shafts at 
the surface will be visible and sometimes a ring 
of blowing dust.
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T O R N A D O E S

UA.III.B.K1f Tornadoes
Source [AC 00-6b: 19.6.9]

A tornado is a violently rotating column of air 
in contact with the ground, either pendant from 
a cumuliform cloud or underneath a cumuliform 
cloud,	and	often	 (but	not	always)	visible as a 
funnel cloud. When tornadoes do occur without 
any visible funnel cloud, debris at the surface 
is usually the indication of the existence of an 
intense circulation in contact with the ground. 
A waterspout is any tornado occurring over 
a body of water. Tornadoes can occur almost 
anywhere in the world, but are most common 
in the central and eastern United States during 
spring afternoons and evenings. They typically 
last only a few minutes and travel a few miles, 
but can persist for more than 90 minutes and 
track	more	than	100	miles	in	extreme	cases.	On	
a local scale, the tornado is the most intense of 
all atmospheric circulations. 
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I C I N G  &  H A I L

UA.III.B.K1g Icing
Source [AC 00-6b: 18.3 & 18.3.9]

Structural icing
Structural icing is the frozen condensation that 
sticks to the outside of the airplane. It also occurs 
when supercooled water droplets strike the 
airframe and freeze. 

Icing Hazards
Structural icing degrades an aircraft’s 
performance. It destroys the smooth flow of air, 
increasing drag while decreasing the ability of 
the airfoil to create lift. The actual weight of ice 
on	an	airplane	is	insignificant	when	compared	to	
the	airflow	disruption	it	causes.

UA.III.B.K1h Hail
Source [AC 00-6b: 19.6.6, PH: 12-25]

Hail competes with turbulence as the greatest 
thunderstorm hazard to aircraft. Supercooled 
drops above the freezing level begin to freeze. 
Once a drop has frozen, other drops latch on and 
freeze to it, so the hailstone	 grows—sometimes	
into a huge ice ball. Hail may be encountered in 
clear air several miles from thunderstorm clouds. 
Possible hail should be anticipated with any 
thunderstorm, especially beneath the anvil of a 
large cumulonimbus. Hailstones larger than ½ to 
¾ inch in diameter can cause significant damage.
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UA.III.B.K1i Fog
Source [AC 00-6b: 16.1.1.1, PH: 12-13 & 12-15]

Fog 
Fog is a cloud that is on the surface and reduces 
horizontal visibility to less than 5/8 statute 
mile (1 kilometer). Fog differs from cloud only 
in that its base must be at the Earth’s surface, 
while clouds are above the surface. It typically 
occurs when the temperature of air near the 
ground is cooled close to the air’s dew point 
(the temperature at which the air can hold no 
more moisture). At this point, water vapor in the 
air condenses and becomes visible in the form 
of fog. Fog may also form during a temperature 
inversion. Fog is classified according to the 
manner in which it forms and is dependent 
upon the current temperature and the amount of 
water vapor in the air. 

Radiation Fog
Radiation fog usually forms in low-lying areas 
like mountain valleys. This type of fog occurs 
when the ground cools rapidly due to terrestrial 
radiation, and the surrounding air temperature 
reaches its dew point. As the sun rises and 

the temperature increases, radiation fog lifts 
and eventually burns off. Any increase in wind 
also speeds the dissipation of radiation fog. 
If radiation fog is less than 20 feet thick, it is 
known as ground fog. 

UA.III.B.K1j Ceiling and visibility
Source [PH: 12-17]

Ceiling 
For aviation purposes, a ceiling is the lowest 
layer of clouds reported as being broken 
or overcast, or the vertical visibility into 
an obscuration like fog or haze. Clouds are 
reported as broken when five-eighths to seven-
eighths of the sky is covered with clouds. 
Overcast means the entire sky is covered with 
clouds. Current ceiling information is reported 
by the aviation	routine	weather	report	(METAR)	
and automated weather stations of various 
types. 

Visibility 
Closely related to cloud cover and reported 
ceilings is visibility information. Visibility refers 
to the greatest horizontal distance at which 
prominent objects can be viewed with the 

naked eye. Current visibility is also reported in 
METAR	 and	 other	 aviation	 weather	 reports,	 as	
well	as	by	automated	weather	systems.	Visibility	
information, as predicted by meteorologists, is 
available	 for	 a	 pilot	 during	 a	 preflight	 weather	
briefing.

UA.III.B.K1k Lightning
Source [AC 00-6b: 19.6.1]

Every thunderstorm produces lightning and 
thunder. Lightning is a visible electrical 
discharge produced by a thunderstorm. The 
discharge may occur within or between clouds, 
between the cloud and air, between a cloud and 
the ground, or between the ground and a cloud. 
Lightning	can	damage	or	disable	an	aircraft	and	
possibly damage communication and electronic 
navigational equipment. Nearby lightning can 
blind the pilot, rendering him or her momentarily 
unable to navigate either by instrument or by 
visual reference. Nearby lightning can also 
induce permanent errors in the magnetic 
compass. Lightning discharges, even distant 
ones, can disrupt radio communications on low 
and medium frequencies. 

F O G
V I S I B I L I T Y
L I G H T N I N G
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I V,  S E C T I O N  A :  L O A D I N G  & 
P E R F O R M A N C E
UA.IV.A.K1 General loading and performance
Source [AC 107-2: B.2.1, PH: 5-1 to 5-6, 5-22, 5-25 to 26 & 5-36]

Forces on aircraft
The four forces acting on an aircraft in straight-and-level, 
unaccelerated flight are thrust, drag, lift, and weight. Understanding 
how these forces work and knowing how to control them with the 
use	of	power	and	flight	controls	are	essential	to	flight.	This	section	
discusses	 the	 aerodynamics	 of	 flight—how	 design,	 weight,	 load	
factors,	and	gravity	affect	an	aircraft	during	flight	maneuvers.	They	
are	defined	as	follows:	
• Thrust—the	 forward	 force	 produced	 by	 the	 powerplant/	

propeller or rotor. It opposes or overcomes the force of drag. 
As a general rule, for the traditional aircraft style, it acts 
parallel	to	the	longitudinal	axis.	However,	this	is	not	always	the	
case with a symmetrically designed UA. 

• Drag—a	 rearward,	 retarding	 force	 caused	 by	 disruption of 
airflow by the wing, rotor, fuselage, and other protruding 
objects. As a general rule, drag opposes thrust and acts 
rearward parallel to the relative wind. 

• Lift—is	a	force	that	is	produced	by	the	dynamic effect of the 
air acting on the airfoil and acts perpendicular to the flight 
path through the center of lift (CL) and perpendicular to the 

lateral	axis.	In	level	flight,	lift	opposes the downward force of 
weight. 

• Weight—the	combined load of the aircraft itself, the crew, the 
fuel, and the cargo or baggage. Weight is a force that pulls the 
aircraft downward because of the force of gravity. It opposes 
lift and acts vertically downward through the aircraft’s center 
of	gravity	(CG).

Steady flight: all is zero
In steady flight, the sum of these opposing forces is always zero. 
There	can	be	no	unbalanced	forces	in	steady,	straight	flight	based	
upon Newton’s	Third	Law,	which	states	that	for	every	action	or	force	
there is an equal, but opposite, reaction or force. This is true whether 
flying	 level	or	when	climbing	or	descending.	 It	does	not	mean	the	
four forces are equal. It means the opposing forces are equal to, and 
thereby cancel, the effects of each other.

Angle of attack (AOA)
Since	the	early	days	of	flight,	AOA	is	fundamental	to	understanding	
many aspects of airplane performance, stability, and control. The 
AOA is defined as the acute angle between the chord line of the 
airfoil and the direction of the relative wind.
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Axes of an Aircraft 
The	 axes	 of	 an	 aircraft	 are	 three	 imaginary	
lines that pass through an aircraft’s CG. The 
three axes pass through the CG at 90° angles 
to each other. The motion about the aircraft’s 
longitudinal axis is “roll,” the motion about its 
lateral axis is “pitch,” and the motion about its 
vertical axis is “yaw.” Yaw	is	 the	 left	and	right	
movement of the aircraft’s nose. The three 
motions of the conventional airplane (roll, 
pitch,	 and	 yaw)	 are	 controlled	 by	 three	 control	
surfaces. Roll is controlled by the ailerons; 
pitch is controlled by the elevators; yaw is 
controlled by the rudder.

The force of lift during a turn
Something	 to	 consider: The load factor on the 
wings will be increased any time aircraft is 
subjected to maneuvers other than straight-
and-level flight. An aircraft, like any moving 
object, requires a sideward force to make it 
turn. In a normal turn, this force is supplied by 
banking	the	aircraft	so	that	lift	is	exerted	inward,	
as well as upward. The force of lift during a 
turn is separated into two components at right 
angles to each other. One component, which 
acts vertically and opposite to the weight 
(gravity), is called the “vertical component of 
lift.” The other, which acts horizontally toward 
the center of the turn, is called the “horizontal 
component of lift” or centripetal force. The 
horizontal component of lift is the force that 
pulls the aircraft from a straight flight path to 
make it turn. 

Stalls 
An aircraft stall results from a disruption of 

the smooth air flow over the wings and a rapid 
decrease in lift. A stall can occur at any pitch 
attitude or airspeed. 

Load Factors 
In	 aerodynamics,	 the	 maximum	 load factor (at 
given	 bank	 angle)	 is	 a	 proportion	 between	 lift	
and weight and has a trigonometric relationship. 
The load factor is measured in Gs (acceleration 
of gravity), a unit of force equal to the force 
exerted	by	gravity	on	a	body	at	rest	and	indicates	
the force to which a body is subjected when it 
is accelerated. Any force applied to an aircraft 
to deflect its flight from a straight line produces 
a stress on its structure. The amount of this 
force is the load factor. Turns Increased load 
factors are a characteristic of all banked turns. 
Load factors become significant to both flight 
performance and load on wing structure as the 

bank increases beyond approximately 45°.

Weight and Balance (W&B)
Before	any	flight,	 the	Remote	PIC	should	verify	
the aircraft is correctly loaded by determining the 
W&B condition of the aircraft. An aircraft’s W&B 
restrictions, established by the manufacturer 
or the builder, should be closely followed and 
therefore compliance with the manufacturer’s 
W&B	limits	is	critical	to	flight	safety.	The	Remote	
PIC must consider the consequences of an 
overweight aircraft if an emergency condition 
arises. 

The consequences of exceeding the 
manufacturer’s recommended weight and 
balance thresholds include: shorter endurance, 
higher battery drain and less maneuverability 
control.
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L O A D I N G  &  B A L A N C E

UA.IV.A.K1a Effects of loading changes
UA.IV.A.K1b Balance, stability, and center of 
gravity
Sources for both [AC 107-2: B.2.2, PH: 5-15 & 5-43]

The CG is not a fixed point marked on the aircraft; its location 
depends on the distribution of aircraft weight and the limits for 
the location of the CG, it may be established by the manufacturer.

Longitudinal Stability (Pitching) In designing an aircraft, a 
great deal of effort is spent in developing the desired degree 
of	 stability	 around	 all	 three	 axes.	 But	 longitudinal stability 
about the lateral axis is the most affected by certain variables 
in various flight conditions. Thus, an aircraft with longitudinal 
instability	 becomes	 difficult	 and	 sometimes	 dangerous	 to	
fly.	 Static	 longitudinal	 stability,	 or	 instability	 in	 an	 aircraft,	 is	
dependent	upon	three	factors	for	traditional	aircraft	styles:	
1. Location	of	the	wing	with	respect	to	the	CG	
2. Location	of	the	horizontal	tail	surfaces	with	respect	to	the	CG	
3. Area or size of the tail surfaces 

In analyzing stability, it should be recalled that a body free to 
rotate always turns about its CG. The effects of the distribution 
of	 the	aircraft’s	useful	 load	have	a	significant	 influence	on	 its	
flight	characteristics,	even	when	the	load	is	within	the	CG	limits.
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UA.IV.A.K2 The importance and 
use of performance data to predict 
the effect on the aircraft’s perfor-
mance of an sUAS
Source [PH: 5-26, AKTS]

This will be a walk through to estimate the load on 
an aircraft executing a turn at various degrees.  
Both sides of the graphic below will arrive at the 
same answer. The left side is easier but the right 
side is more representative of a resource found in 
the FAA Pilot Handbook.
1. An	 aircraft	 weighing	 30	 pounds	 executes	 a	

45	 degree	 turn.	 Locate	 the	 column	 ‘Angle	
of	bank’	with	‘45’	&	find	directly	to	the	right	
the	 ‘load	 factor’	 (1.414)	 which	 is	 used	 to	
multiply the weight. During the turn the 
aircraft	 will	 experience	 a	 weight	 of	 30lbs	 *	
1.414 = 42.42lbs

2. An	 aircraft	 weighing	 40	 pounds	 executes	 a	
50 degree turn. 40lbs * 1.5 = 60lbs
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V,  S E C T I O N  A :  R A D I O 
C O M M U N I C AT I O N  P R O C E D U R E S

UA.V.A.K3 Recommended traf-
fic advisory procedures used by 
manned aircraft pilots, such as 
self-announcing of position and 
intentions
Source [AC 107-2: 5.8.1, AIM: TBL 4-1-1, 
Figure 4-3-2, PH: Figure 14-39]

Unless	a	flight	is	conducted	within	controlled	
airspace,	no	notification	or	authorization	is	
necessary to operate at or near an airport. 
When operating in the vicinity of an airport, 
the Remote PIC must be aware of all 
traffic patterns and approach corridors to 
runways and landing areas. The Remote 
PIC must avoid operating anywhere that the 
presence of the sUAS may interfere with 
operations at the airport, such as approach 
corridors, taxiways, runways, or helipads. 
Furthermore, the Remote PIC must yield 
right-of-way to all other aircraft, including 
aircraft operating on the surface of the 
airport.
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UA.V.A.K1 Airport operations with 
and without an operating control 
tower
Source [AIM: 4-1-11, TBL 4-1-1, PH: Figure 14-1]

Towered Airport
A towered airport has an operating control 
tower. Air traffic control (ATC) is responsible 
for providing the safe, orderly, and 

expeditious flow of air traffic at airports 
where	the	type	of	operations	and/or	volume	of	
traffic	requires	such	a	service.	

Nontowered Airport 
A nontowered airport does not have an 
operating control tower. Two-way radio 
communications are not required, although 
it is a good operating practice for pilots to 
transmit their intentions on the specified 

frequency for the benefit of other traffic in the 
area within 10 NM. The key to communicating 
at an airport without an operating control 
tower is selection of the correct common 
frequency: The acronym CTAF, which stands 
for Common Traffic Advisory Frequency. 
Communication when there is no tower, FSS, 
or UNICOM:	 Self-announce on MULTICOM 
frequency 122.9 10 miles out.
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C O M M U N I C AT I O N S
F R E Q U E N C I E S
C A L L  S I G N S

UA.V.A.K2 The description & use 
of a Common Traffic Advisory Fre-
quency (CTAF) to monitor manned 
aircraft communications
Source [AIM: 4-1-9 & 4-1-9 g, TBL 4-1-1, PH: 14-
2]

The key to communicating at an airport without 
an operating control tower is selection of 
the correct common frequency. The acronym 
CTAF, which stands for Common Traffic 
Advisory Frequency (This is a generic term), 
is synonymous with this program. A CTAF is 
a frequency designated for the purpose of 
carrying out airport advisory practices while 
operating to or from an airport without an 
operating control tower. The CTAF may be a 
Universal Integrated Community (UNICOM), 
MULTICOM, Flight Service Station (FSS), or 
tower frequency and	is	identified	in	appropriate	
aeronautical publications.

UA.V.A.K4 Aeronautical advisory 
communications station (UNICOM) 
& associated communication pro-
cedures used by manned aircraft 
pilots
Source [PH: 14-2 & Figure 14-1]

UNICOM is a nongovernment air/ground radio 
communication station that may provide 
airport information at public use airports 
where there is no tower or FSS.	 UNICOM	
stations may provide pilots with weather 
information, wind direction, the recommended 
runway, or other necessary information. If the 
UNICOM	frequency	is	designated	as	the	CTAF,	
it	 is	 identified	 in	 appropriate	 aeronautical	
publications.
• 122.700 MHz
• 122.725 MHz
• 122.800 MHz
• 122.950 MHz
• 122.975 MHz
• 123.000 MHz
• 123.050 MHz
• 123.075 MHz

UA.V.A.K5 Automatic Terminal In-
formation Service (ATIS)
Source [PH: 14-5, 4-1-13]

The Automated Terminal Information Service 
(ATIS) is a recording of the local weather 
conditions and other pertinent non-control 
information broadcast on a local frequency 
in a looped format. It is normally updated 
once per hour but is updated more often 
when changing local conditions warrant. 
Important information is broadcast on ATIS 
including	 weather,	 runways	 in	 use,	 specific	
ATC procedures, and any airport construction 
activity	that	could	affect	taxi	planning.

UA.V.A.K6 Aircraft call signs and 
registration numbers
Source [AIM: 4-2-4 3 & 4-5-7 c 2]

Civil aircraft pilots should state the aircraft 
type, model or manufacturer’s name, followed 
by the digits/letters of the registration 
number. sUAS aircraft typically start with 
the ‘N’ and then the digits. When the aircraft 
manufacturer’s name or model is stated, the 
prefix	“N”	is	dropped:



CHARACTER MORSE
CODE TELEPHONY

PHONIC
(PRONUNCIATION)

A Alfa (AL-FAH)

B Bravo (BRAH-VOH)

C Charlie (CHAR-LEE) or
(SHAR-LEE)

D Delta (DELL-TAH)

E Echo (ECK-OH)

F Foxtrot (FOKS-TROT)

G Golf (GOLF)

H Hotel (HOH-TEL)

I India (IN-DEE-AH)

J Juliett (JEW-LEE-ETT)

K Kilo (KEY-LOH)

L Lima (LEE-MAH)

M Mike (MIKE)

N November (NO-VEM-BER)

O Oscar (OSS-CAH)

P Papa (PAH-PAH)

Q Quebec (KEH-BECK)

R Romeo (ROW-ME-OH)

S Sierra (SEE-AIR-RAH)

T Tango (TANG-GO)

U Uniform (YOU-NEE-FORM)
or
(OO-NEE-FORM)

V Victor (VIK-TAH)

W Whiskey (WISS-KEY)

X Xray (ECKS-RAY)

Y Yankee (YANG-KEY)

Z Zulu (ZOO-LOO)

1 One (WUN)

2 Two (TOO)

3 Three (TREE)

4 Four (FOW-ER)

5 Five (FIFE)

6 Six (SIX)

7 Seven (SEV-EN)

8 Eight (AIT)

9 Nine (NIN-ER)

0 Zero (ZEE-RO)

1 2 1

Aztec	Two	Four	Six	Four	Alpha
Bonanza	Six	Five	Five	Golf
Breezy	Six	One	Three	Romeo	Experimental	(omit	
“Experimental”	after	initial	contact)
Student	 Pilots	 Radio	 Identification:	 Fleetwing	
One Two Three Four, student pilot

UA.V.A.K7 The phonetic alphabet
Source [AIM: 4-2-7, PH: 14-24]

The phonetic alphabet and numbers are straight 
forward and requires memorization: (Note	 the	
difference	between	the	two	columns:	Telephony	
(print	or	digital)	and	Phonic	(pronunciation).

UA.V.A.K8 Phraseology: altitudes, 
directions, speed, and time
Source [AIM: 4-2-8 to 4-2-12]

Figures 
Figures for ceiling heights and upper wind 
levels up to 9,900 are stated as:
500	five	hundred	
4,500	four	thousand	five	hundred
Numbers	above	9,900	are	stated	as:
10,000 one zero thousand
13,500	one	three	thousand	five	hundred	
When a radio frequency contains a decimal 
point, the decimal point is spoken as “POINT.” 
122.1 one two two point one 

Altitudes and Flight Levels 
12,000 one two thousand 
12,500	one	two	thousand	five	hundred	

Directions 
The three digits of bearing, course, heading, 
or wind direction should always be magnetic. 
The word “true” must be added when it 
applies. 
(Magnetic	course)	005	zero	zero	five	
(Magnetic	bearing)	360	three	six	zero

Annotated directions 
(True course) 050 zero five zero true
 (Magnetic heading) 100 heading one zero 
(Wind direction) 220 wind two two zero

Speeds 
The speed followed by the word “KNOTS.” 
(Speed) 250 two five zero knots
(Speed) 190 one niner zero knots 

Time 
FAA uses Coordinated Universal Time (UTC) 
for all operations. The term “Zulu” may be 
used to denote UTC. 
0920 UTC zero niner two zero
The first minute of the first hour is indicated 
by 0000 UTC zero zero zero zero 

BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y



W W W . D R O N E S A F E T Y . A C A D E M Y       BETTER PILOTS: SAFER SKIES1 2 2

V,  S E C T I O N  E :  H E A LT H  & 
P H YS I O L O GY

UA.V.E.K1 Physiological considerations & their ef-
fects on safety, such as dehydration & heatstroke
Source [PH: 17-3] 

Health	and	Physiological	Factors	Affecting	Pilot	Performance:	A	number	
of	 health	 factors	 and	 physiological	 effects	 can	 be	 linked	 to	 flying.	
Some are minor, while others are important enough to require special 
attention	to	ensure	safety	of	flight.	In	some	cases,	physiological	factors	
can	lead	to	inflight	emergencies.	Some important medical factors that 
a pilot should be aware of include hypoxia, hyperventilation, middle 
ear and sinus problems, spatial disorientation, motion sickness, 
carbon monoxide (CO) poisoning, stress and fatigue, dehydration, and 
heatstroke. Other subjects include the effects of alcohol, drugs and 
anxiety.
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D R U G  & 
A L C O H O L  U S E
M E D I C AT I O N 

UA.V.E.K2 Drug & alcohol use 
Source [PH: 17-15]

The	influence	of	alcohol	drastically	reduces	the	
chances	of	completing	a	flight	without	incident.	
Even in small amounts, alcohol can impair 
judgment, decrease sense of responsibility, 
affect coordination, constrict visual field, 
diminish memory, reduce reasoning ability, 
and lower attention span. As little as one ounce 
of alcohol can decrease the speed and strength 
of	 muscular	 reflexes,	 lessen	 the	 efficiency	 of	
eye movements while reading, and increase 
the frequency at which errors are committed. 
Impairments in vision and hearing can occur 
from consuming as little as one drink.

UA.V.E.K3 Prescription and over-
the-counter medication
Source [AC 107-2: 5.6.1, PH: 17-16]

14 CFR prohibits pilots from performing crew 
member duties while using any medication that 
affects the body in any way contrary to safety. 
The safest rule is not to act as a crew member 
while taking any medication, unless approved to 
do	so	by	the	FAA.	Obvious	examples	of	physical 
or mental incapacitations that could render a 
Remote PIC, person manipulating the controls, 
or VO	 incapable	 of	 performing	 their	 sUAS	
operational duties include, but are not limited 
to, the inability to maintain proper situational 
awareness of the small UA operations due to 
illness	 and/or	 medication(s),	 such	 as	 after	
taking medications with a medical caution 
statement of ‘Do not drive or operate heavy 
machinery’ or something similar.
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UA.V.E.K4 Hyperventilation
Source [AIM: 8-1-3, PH: 17-4 to 5]

Hyperventilation is the excessive rate and depth of respiration leading 
to abnormal loss of carbon	 dioxide	 from	 the	 blood.	 The	 human	 body	
requires	carbon	dioxide	and	oxygen	during	normal,	healthy	breathing.		The	
levels of CO2 help control breathing with the brain’s breathing center. An 
important factor that greatly affects the levels of CO2 is hyperventilation, 
breathing	out	carbon	dioxide	too	soon.	Too	small	amount	of	CO2	in	the	
lungs as a result of hyperventilation will trigger a chemical reaction that 
makes	it	difficult	for	oxygen	to	be	released	from	the	bloodstream	to	the	
tissues of the body. 

It seldom incapacitates completely, but it causes disturbing symptoms 
that can alarm the uninformed pilot. In such cases, increased breathing 
rate and anxiety further aggravate the problem. Incapacitation can 
eventually result from incoordination, disorientation, and painful muscle 
spasms. Hyperventilation can lead to unconsciousness due to the 
respiratory system’s overriding mechanism to regain control of breathing. 
Hyperventilation can occur subconsciously when stressful situations 
are encountered. A pilot can experience symptoms of lightheadedness, 
suffocation, drowsiness, tingling in the extremities, and coolness. The 
remedy for hyperventilation: controlled slow breathing rate, breathing in 
and out of a paper bag held over the nose and mouth or talking outloud. 
The symptoms of hyperventilation subside within a few minutes after the 
rate and depth of breathing are consciously brought back under control. 
Early	symptoms	of	hyperventilation	and	hypoxia	are	similar.

Side note: While the ‘breathing into a bag’ treatment is a FAA identified 
treatment it is important to note that this method is not unanimously 
accepted by the medical community.

H Y P E R V E N T I L AT I O N
S T R E S S  &  FAT I G U E
V I S I O N  L I M I TAT I O N S
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UA.V.E.K5 Stress and fatigue
Source [PH: 17-12, RMH: 1-3 & 3-4]

Pilot fatigue. Since indications of fatigue are 
subtle and hard to recognize, it often goes 
unidentified	by	a	pilot.	The	more	experienced	pilot	
may actually ignore signals of fatigue because he 
or	she	believes	flight	experience	will	compensate	
for the hazard. The fatigued pilot is an impaired 
pilot and	flying	requires	unimpaired	judgment.	To	
offset the risk of fatigue, every pilot should get 
plenty of rest and minimize stress before a flight. 
If problems prevent a good night’s sleep, rethink 
the	flight,	and	postpone	it	accordingly.

Physiological Stress may increase due to physical 
conditions,	 such	 as:	 fatigue, lack of physical 
fitness,	sleep	loss,	missed	meals	(leading	to	low	
blood	sugar	levels),	and	illness.

Psychological stress, social or emotional factors 
include	 but	 not	 limited	 to:	 a	 death in the family, 
a divorce, a sick child, or a demotion at work. 
This type of stress may also be related to mental 
workload, such as analyzing a problem, navigating 
an aircraft, or making decisions.

UA.V.E.K6 Factors affecting vision
Source [AC 107-2: 4.2.9, 5.6.1 & 5.12, PH: 17-19]

Of all the senses, vision is the most important 
for safe flight. Most of the things perceived 
while	 flying	 are	 visual	 or	 heavily	 supplemented	
by vision. As remarkable and vital as it is, vision 

is subject to limitations, such as illusions and 
blind spots. The more a pilot understands about 
the eyes and how they function, the easier it is 
to use vision effectively and compensate for 
potential problems. VLOS and ‘See & Avoid’ 
are requirements for sUAS pilots and visual 
observers (VO).

Obvious	 examples	 of	 physical	 or	 mental	
incapacitations that could render a Remote 
PIC,	 person	 manipulating	 the	 controls,	 or	 VO	
incapable of performing their sUAS operational 
duties include but are not limited to the inability 
to maintain the required “see and avoid” vigilance 
due to blurred vision.

Factors that affect vision include: Genetics, 
age, stress, diet, lack of exercise in preventing 
diseases that affect vision and direct damage.

UA.V.E.K7 Fitness for flight
Source [AC 107-2: 5.6, AIM: 8-1-1 a]

Medical Certification: All pilots except those 
flying gliders, free air balloons and sUAS must 
possess valid medical certificates to exercise 
the privileges of their airman certificates. The 
periodic	 medical	 examinations	 required	 for	
medical	certification	are	conducted	by	designated	
Aviation	Medical	Examiners.

Medical Condition: Being able to safely operate 
the sUAS relies on, among other things, the 
physical and mental capabilities of the Remote 

PIC,	 person	 manipulating	 the	 controls,	 VO,	 and	
any other direct participant in the sUAS operation. 
Though the person manipulating the controls 
of an sUAS and VO	 are	 not	 required	 to	 obtain	
an	 airman	 medical	 certificate,	 they	 may not 
participate in the operation of an sUAS if they 
know or have reason to know that they have a 
physical or mental condition that could interfere 
with the safe operation of the sUAS.

Physical or Mental Incapacitations. Obvious 
examples	 of	 physical	 or	 mental	 incapacitations	
that could render a remote PIC, person 
manipulating	 the	 controls,	 or	 VO	 incapable	 of	
performing their sUAS operational duties include, 
but	are	not	limited	to,	such	things	as:	personality 
disorder manifested by overt acts, a psychosis, 
alcoholism, drug dependence, epilepsy, an 
unexplained disturbance of consciousness, 
temporary or permanent loss of dexterity, 
inability to maintain the required “see and avoid”, 
inability to maintain proper situational awareness 
of the small UA operations due to illness and/or 
medication(s), debilitating physical condition, 
such as a migraine headache or moderate or 
severe body ache(s) or pain(s), a hearing or 
speaking impairment that would inhibit effective 
communication with each other. In a situation 
such as a hearing impairment the Remote 
PIC must ensure that an alternative means of 
effective communication is implemented. For 
example, a person who is hearing impaired 
may be able to effectively use sign language to 
communicate.
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FA A  R e s o u r c e s  &  T o  T h e  F i n i s h  L i n e
All resources and research can be attained from the FAA.gov website. A simple search will reveal 
the documents identified below and throughout all Drone Safety Academy training materials 
including studies guides, videos, PPTs, online curriculum & all 500+ questions.

1-800-WX-BRIEF	(Call	directly)
1800wxbrief.com
Advisory	Circular	(AC)	00-6B	Aviation	Weather
Advisory	Circular	(AC)	107-2	sUAS	supplement	to	Title	14	CFR	part	§107
Advisory	Circular	(AC)	150/5395-1B	Seaplane	Bases
Advisory	Circular	(AC)	150/5200-32B	Reporting	Wildlife	Aircraft	Strikes
Aeronautical	Chart	User’s	Guide	(CUG)
Aeronautical	Information	Manual	(AIM)
Airman	Knowledge	Testing	Supplement	for	Sport	Pilot,	Recreational	Pilot,	Remote	Pilot	&	Private	Pilot	(AKTS)
Airplane	Flying	Handbook	(FAA-H-8083-3B)	Chapter	10	Night	Flying	
FAA	Reauthorization	Act	of	2018	(FRA18)
FAA sUAS FAQ online
How	to	obtain	a	good	weather	briefing	(FAA-P-8740-30)
Law	Enforcement	Guidance	For	Suspected	Unauthorized	UAS	Operations	(FAA_UAS-PO_LEA_GUIDANCE)
Pilot	Handbook	(PH)
Risk	Management	Handbook	(RMH)	(FAA-H-8083-2)
Safety	Advisory	For	Operators:	Carriage	of	Spare	Lithium	Batteries	in	Carry-on	&	Checked	Baggage	(SAFO	15010)
Safety	Advisory	For	Operators:	Fighting	Fires	Caused	By	Lithium	Type	Batteries	in	Portable	Electronic	Devices	(SAFO	09013)
Safety	Advisory	For	Operators:	Flying	in	the	Wired	Environment	(SAFO	10015)
Safety	Advisory	For	Operators:	Risks	in	Transporting	Lithium	Batteries	in	Cargo	by	Aircraft	(SAFO	10017)
Title	14	CFR	part	§47
Title	14	CFR	part	§48
Title	14	CFR	part	§61
Title	14	CFR	part	§71
Title	14	CFR	part	§91
Title	14	CFR	part	§101
Title	14	CFR	part	§107

OK! Taking you to the finish line
Take	a	deep	breath!	You	can	do	this	and	do	it	well	too.
The	FAA	sUAS	exam	is	remarkably	easy,	in	fact	it	would	NOT	come	as	any	surprise	if	you	walked	up	to	the	testing	
center	with	no	previous	knowledge	and	earn	a	score	of	greater	than	50%	JUST	BASED	ON	COMMON	SENSE.	
So,	relax	with	some	knowledge	and	common	sense	you	are	in	a	good	position	to	pass...but	DO	NOT	BE	THAT	
PERSON	who	skims	by	or	memorizes	test	questions.	Our	opinion:	these	people	are	a	legitimate	increased	risk.	
 
These	 next	 two	 highly condensed sections are intended to be a quick way to access a large chunk of the 
information presented in this book and the online curriculum.	Reading	it	several	times	before	the	exam	will	help 
refresh your memory.	If	you	need	to	read	more	in-depth	information:	reference	the	page	numbers,	additionally	
those	pages	provide	the	multiple	cited	sources	for	further	investigation.	The	next	1st section is for both new 
test	takers	and	existing	pilots	while	the	2nd section	is	only	for	new	test	takers.	Some	examples	of	what is not in 
these	sections	but	you	NEED	to	know:	METARs,	TAFs,	how	to	navigate	using	a	VFR	Sectional	Chart.	
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13     I, Section A: General Regulations
15     UA.I.A.K1 The applicability of 14 CFR part 
107 to small unmanned aircraft operations
A)	Part	107	does not apply	to	the	following:	
• Flown	for	hobby	or	recreation	(Sec.	349)
• Ops conducted outside the U.S. 
• Moored balloons
• Unmanned free balloons 
• Kites 
• Amateur rockets 
• Public aircraft operations
• Air carrier operations 

16     UA.I.A.K2 Definitions used in 14 CFR part 
107
Control	Station	(CS):	UA	controller
Corrective	Lenses:	Spectacles	or	contact	lenses
Model	Aircraft:	Capable	of	sustained	flight,	flown	
within	 VLOS,	 Flown	 for	 hobby	 or	 recreational	
purposes
Person	 Manipulating	 the	 Controls	 (PMtC):	
Controls the CS, not the Remote PIC but 
supervised by the Remote PIC
Remote	PIC:	A	remote	pilot	certificate	with	a	sUAS	
rating,	has	the	final	authority	&	responsibility	
Small	 Unmanned	 Aircraft:	 UA	 <	 55	 pounds	 on	
takeoff including attachments
Small	 Unmanned	 Aircraft	 Systems	 (sUAS):	 A	
small UA and its associated elements 
Visual	Observer	(VO):	A	crew	member	assisting	
the Remote Pic & PMtC, provides additional 
situational awareness including ‘see & avoid’ 

17    UA.I.A.K3 The ramification of falsification, 
reproduction, or alteration of a certificate, 
rating, authorization, record, or report
Denial	of	remote	pilot	certificate	or	a	certificate	
of waiver application. Suspension or revocation 
of	any	certificate	or	waiver	or	a	civil	penalty.

17     UA.I.A.K4 Accident Reporting
Report	an	accident	to	the	FAA	within	10	days	if:	
Report an accident to the FAA within 10 days if 
the UA causes a serious injury (caused a loss of 
consciousness,	 required	 hospital	 services)	 or	
the	cost	of	the	accident	exceeds	$500	to	replace	
and repair.

19    UA.I.B.K5 Regulatory deviation & reporting 
requirements for in-flight emergencies
In	 an	 in-flight	 emergency	 requiring	 immediate	
action, the Remote PIC may deviate from any 
part	 107	 rule	 to	 the	 extent	 necessary	 to	 avoid	
that emergency. The Remote PIC, upon request, 
send a written report of that deviation to the FAA.

19     UA.I.A.K5 Inspection, testing & 

demonstration of compliance
The	 remote	 pilot	 certificate	 with	 a	 small	 UAS	
rating and any other document, record, or report 
which is required to be kept. Upon request, allow 
any test or inspection of the sUAS, the crew 
members.

20    I, Section B: Operating Rules
20    UA.I.B.K1 Registration requirements of UA 
UA including attachments > 0.55 lbs must be 
registered	before	flying
21    Applicants to register a sUAS
13	years	old	to	register	(16	yrs	to	take	the	exam)
21    Aircraft requirement to maintain current 
information
Ensure	 the	 information	 remains	 accurate	 and	
must do so within 14 calendar days. 
21    Display and location of unique identifier
Must	be	legible,	visible	&	affixed	to	the	unmanned	
aircraft	for	the	duration	of	the	flight.		
21    Failure to register a sUAS
May result in regulatory and criminal sanctions, 
civil penalties up to $27,500, criminal penalties 
include	 fines	 of	 up	 to	 $250,000	 and/or	
imprisonment for up to three years.

22     UA.I.B.K22 The requirements for a Remote 
Pilot Certificate with an sUAS rating
16	 years	 of	 age:	 read,	 speak,	 write,	 and	
understand	the	English	language,	be	in	a	physical	
and mental condition that would not interfere 
with the safe operation.  The FAA may make an 
exception	with	hearing	impairment.

24    UA.I.C.K3 Maintain eligibility for a Remote 
Pilot Certificate with an sUAS rating
24    Change of name
To	 	 change	 the	 name	 on	 a	 sUAS	 certificate	
requires a copy of the marriage license, court 
order, or other document.
24    Change of address 
30	days	to	inform	FAA,	after	that	cannot	fly.
24    Voluntary surrender of certificate
May voluntarily surrender it for cancellation with 
a signed statement.

24   UA.I.C.K4 Aeronautical knowledge recency
Must pass the test every 24 months.

26   UA.I.B.K4 The responsibility and authority 
of the Remote PIC
Designated	 before	 or	 during	 flight,	 directly	
responsible	for	and	is	the	final	authority,	ensure	
that the operations will pose no undue hazard 
to other people, other aircraft, or other property, 
complies with all applicable regulations of Part 
107.
26     UA.I.B.K4a Allowing a person other than 

the Remote PIC to manipulate the flight controls
A person under the supervision of a Remote PIC, 
Remote PIC must be close enough to take control. 

27     UA.I.B.K11 The requirements when a 
visual observer (VO) is used
VO	is	optional,	supplements	awareness	&	VLOS.	
The	VO	must	communicate:	
UA location, attitude, altitude, and direction of 
flight	 by	 systematically	 focusing	 and	 scanning,	
position	 of	 other	 aircraft	 or	 hazards.	 Effective	
scanning:	 series	 of	 short,	 regularly	 spaced	
eye	 movements	 should	 not	 exceed	 10°	 for	 at	
least 1 second. Prior to operation establish 
communication strategy. 

28     UA.I.B.K2 The requirement for the sUAS to 
be in a condition for safe operation
The	 Remote	 PIC	 must	 complete	 a	 preflight	
inspection	 &	 crew	 member	 briefings,	 prior	 to	
beginning	 flight	 operations,	 the	 sUAS	 must	 be	
maintained in a condition for safe operation.

28     UA.I.B.K20 Preflight familiarization, 
inspection, and actions for aircraft operations
Prior	 to	flight,	 the	Remote	PIC	must	assess	 the	
operating environment in the immediate vicinity 
both	 on	 the	 surface	 and	 in	 the	 air:	 weather	
conditions;	 airspace	 &	 any	 flight	 restrictions;	
location of people & property and ground 
hazards.
Crew	 member	 briefings:	 operating	 conditions,	
emergency procedures, contingency procedures, 
roles and responsibilities, and potential hazards.
Ensure	that	all	control	links	are	working	properly	
& all devices enough available power.

29     UA.I.B.K3 Medical condition(s) that would 
interfere with safe operation of an sUAS
May not participate in the operation of an sUAS 
if they know or have reason to know that they 
have	 a	 physical	 or	 mental	 incapacitations:	
Loss	 of	 the	 dexterity,	 blurred	 vision,	 inability	 to	
maintain situational awareness, a debilitating 
physical condition such as a migraine headache 
or	moderate	or	severe	body	ache(s)	or	pain(s)	

31     UA.I.B.K8 Alcohol or drugs & the 
provisions on prohibition of use
Do not consumed alcoholic within the preceding 
8 hours.
No	 operations	 while	 under	 the	 influence	 of	
alcohol.
Has a blood alcohol concentration of .04 percent 
or greater.
Be aware of drugs that affects a person’s mental 
or physical capabilities.
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32     UA.I.B.K6 Hazardous operations
Careless or reckless manner which may 
endanger life or property, no dropping of an 
object which may be hazardous to persons or 
property

32     UA.I.B.K6a Careless or reckless 
operation of a sUAS
Operating while attention is divided, no 
preflight	 check,	 no	 weather	 briefing,	 no	
environment scan.

32     UA.I.B.K6b Dropping an object
Part 107 does not prohibit the dropping of 
any object if reasonable precautions are 
taken to avoid injury or damage to persons or 
property.

34     UA.I.B.K7 Operating from a moving 
aircraft or moving vehicle (land or water 
vehicles)
In a sparely populated area a UA may be 
operated from a boat or car but the Remote 
PIC	cannot	be	the	operator	of	both!	Aircraft	to	
UA operations are prohibited. If not sparsely 
populated then it is prohibited. There is a CoW.

34     UA.I.B.K12 The prohibition of operating 
multiple sUAS
Undivided attention is required, do not operate 
more than one UA at a time.

34     UA.I.B.K13 The prohibition of carrying 

hazardous material
Do	not	carry	hazardous	materials	(Exceptions	
for	agriculture	in	Part	137).	

34     UA.I.B.K15 Operations over human 
beings
Prohibited if not under safe cover, there is a 
CoW for this restriction. OK if people are crew 
members.

35     UA.I.B.K21 Operating limitations for 
sUAS
Operating limitations are intended, among 
other things, to support the remote pilot’s 
ability to identify hazardous conditions.

35     UA.I.B.K21a Maximum ground speed
100 mph, 87 Knots

35     UA.I.B.K21b Altitude limitations
400ft	 AGL,	 400ft	 radius	 of	 a	 structure,	 400ft	
above a structure. Cloud restrictions have 
greater priority here. 

35     UA.I.B.K21c Minimum visibility
3	statute	miles	(SM)

35     UA.I.B.K21d Cloud clearance 
requirements
Do	not	fly:	above,	within	2000ft	horizontally	or	
within 500ft below.

35     UA.I.B.K9 Daylight operation

Night	operations	are	prohibited.
Civil twilight is the 30 minute period after 
sunset or before sunrise.
Night	 time	 is	 defined	 as	 between	 the	 end	 of	
evening civil twilight and the beginning of 
morning civil twilight. The is a CoW for this.
Twilight operations a UA must be equipped 
with anti-collision lights that are capable of 
being visible for at least 3 SM.

36     UA.I.B.K10 Visual line of sight (VLOS) 
aircraft operations
The Remote PIC and person manipulating 
the controls must be able to see the small 
UA	always	during	flight.	There	may	have	brief	
moments in which he or she is not looking 
directly at or cannot see the small UA for the 
safety	 of	 the	 operation.	 If	 VLOS	 cannot	 be	
regained:	 follow	 pre-determined	 procedures	
for	a	loss	of	VLOS	such	as	immediately	landing	
the UA, entering hover mode, or returning to 
home sequence. 
Unaided	 Vision:	 VLOS	 unaided	 vision,	
except	 vision	 that	 is	 corrected	 by	 the	 use	 of	
eyeglasses	 (spectacles)	 or	 contact	 lenses.	
Vision	aids,	such	as	binoculars,	may	be	used	
only momentarily to enhance situational 
awareness.

37     UA.I.B.K14 Staying safely away from 
other aircraft and right-of-way rules
Must yield the right of way and may not pass 
over, under, or ahead of it unless well clear.
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37    UA.I.B.K14a See & avoid other aircraft 
and other potential hazard considerations
Remote PIC must know the location and 
flight path of his or her small UA at all times. 
The “see and avoid” responsibilities are 
assigned	to	the	Remote	PIC	or	VO.

38     UA.I.B.K16 Prior authorization 
required for operation in certain airspace
ATC authorization is required for Class B, 
Class C, or Class D airspace, or within the 
lateral boundaries of the surface area of 
Class	 E	 airspace	 designated	 for	 an	 airport.	
*No	ATC	authorization	is	required	for	Class	
E	 surface	 extensions,	 Class	 E	 starting	 at	
700ft	AGL	or	1200ft	AGL.	

38     UA.I.B.K17 Operating in the vicinity of 
airports
Remote PIC must be aware of all traffic 
patterns and approach corridors to runways 
& landing areas and must yield right-of-way.

41     UA.I.B.K18 Operating in prohibited or 
restricted areas
Permission from the ‘controlling agency” is 
required.

41     UA.I.B.K19 Flight restrictions in the 
proximity of certain areas designated by 
notice to airmen (NOTAM)
Notices	 to	 Airmen	 (NOTAMs)	 are	 time-
critical aeronautical information either 
temporary in nature, which receives 
immediate dissemination, that are 
considered essential to the safety of 
flight:	 as	 air	 shows,	 parachute	 jumps,	 kite	
flying, rocket launches, Temporary flight 
restrictions	 (TFRs),	 Flights	 by	 important	
people such as heads of state, Closed 
runways,	Military	exercises,	Inoperable	lights	
on tall obstructions, Temporary erection of 
obstacles near airfields, flocks of birds 
Calling	 directly	 1800WXBrief/Flight	 Service	
Station,	 pilotweb.nas.faa.gov/PilotWeb,	
www.notams.faa.gov, notams.aim.faa.gov, 
www.duats.com.

42     I, Sections C & D: Remote Pilot 
Certification With a sUAS Rating & Waivers
42     UA.I.C.K1 Offenses involving alcohol 
or drugs
A conviction for the violation of any Federal 
or	State	statute	is	grounds	for:	A	denial	of	an	
application for a remote pilot certificate for 
a period of up to 1 year. Offenses involving 
alcohol have the same outcome.

42     UA.I.C.K2 The consequences of 
refusing to submit to a drug or alcohol test 
or to furnish test results
A refusal to submit to a test or a refusal 
to furnish or authorize the release of the 
test results is grounds for a denial of an 
application for a remote pilot certificate for 
a period of up to 1 year.

43     UA.I.D.K1 The waiver policy and 
requirements
Certificate	 of	 Waiver	 (CoW)	 will	 allows	 an	
operation to deviate from certain restrictions 
of part 107 if the FAA finds that the proposed 
operation can be safely conducted under 
the	 terms	 of	 that	 CoW:	 Moving	 vehicle	 or	
aircraft,	 daylight	 operation,	 VLOS	 ,	 visual	
observer	 (VO),	 multiple	 sUAS,	 	 yielding	 the	
right of way, over people, certain airspace, 
operating limitations

44     II, Section A Airspace Classification 
44     UA.II.A.K1 General Airspace
44     National Airspace System (NAS)
The common network of United States 
airspace	 includes:	 air	 navigation	 facilities,	
equipment and services, airports or landing 
areas; aeronautical charts, information and 
services; rules, regulations and procedures, 
technical information; and manpower and 
material.	 Two	 categories	 of	 airspace:	
regulatory & nonregulatory. Within these two 
categories,	 there	 are	 four	 types:	 controlled,	
uncontrolled, special use, and ‘other’ 
airspace.
44     Regulatory airspace
Class	 A,	 B,	 C,	 D	 and	 E	 airspace	 areas,	
restricted and prohibited areas.
44     Nonregulatory airspace
Military	 operations	 areas	 (MOAs),	 warning	
areas, alert areas, and controlled firing 
areas.

45    UA.II.A.K1a Class B controlled airspace
Controlled & regulated with full-time 
operations.	 Core:	 Surface	 to	 10,000	 feet	
MSL,	surrounds	the	nation’s	busiest	airports,	
core surface area with two or more additional 
layers, airport traffic control towers and 
radar approach control. Solid Blue lines. See 
graphic.

46   UA.II.A.K1b Class C controlled airspace
Controlled & regulated with full-time 
operations. 5-mile radius core surface to 
4,000’	 AGL	 charted	 in	 MSL,	 10-mile	 radius	
layer	 from	 1,200	 	 to	 4,000	 AGL	 charted	 in	

MSL,	airport	traffic	control	towers	and	radar	
approach control. Solid magenta lines. See 
graphic.

47    UA.II.A.K1c Class D controlled airspace
Controlled & regulated with full-time OR part-
time operations. When part-time airspace 
may	 revert	 to	 either	 a	 Class	 E	 surface	 area	
or	 Class	 G	 airspace.	 No	 layers,	 core	 from	
the	 surface	 to	 2,500	 AGL	 charted	 in	 MSL.	
Segmented blue lines with segmented blue 
altitude	boxes.	See	Graphic.

49    UA.II.A.K1d Class E controlled airspace
Controlled & regulated. Airports with 
designated	Class	E	surface	airspace	require	
ATC	 authorization,	 surface	 to	 the	 next	
overlaying	 airspace:	 segmented	 magenta	
lines	 encompassing	 the	 airport.	 Class	 E	
surface	 extension	 are	 NOT	 designated	 for	
an airport, do not require ACT authorization, 
surface	 to	 the	 next	 overlaying	 airspace:	
segmented	 magenta	 lines.	 Class	 E	 areas	
surrounding	 airports	 begin	 at	 700	 AGL	
transitioning	outward	to	1,200	AGL,	does	not	
require	ATC	authorization:	magenta	vignette.	
Majority	 of	 Class	 E	 begins	 at	 1,200	 AGL.	
Class	E	1,200	AGL	to	14,500	MSL	transition	
area:	 blue	 vignette.	 The	 floor	 of	 Class	 A	
(18,000	 MSL)	 always	 abuts	 the	 ceiling	 of	 a	
Class	E	(17,999	MSL).	See	graphic.

49     UA.II.A.K1e Class G uncontrolled 
airspace
Uncontrolled & nonregulatory airspace. 
Extends	 from	 the	 surface	 to	 the	 base	 of	
the	 overlying	 Class	 E	 airspace.	 ATC	 has	
limited authority or responsibility to control 
air	 traffic,	 pilots	 should	 remember:	 VFR	
minimums	 apply	 to	 Class	 G	 airspace.	 Non-
recreational or hobby sUAS operations 
require a FAA sUAS certificate, a FAA 
registered	sUAS.	Final	Note:		The	FAA	is	not	
limited in Class G airspace with respect to 
reckless	and/or	hazardous	behaviors	which	
endanger	the	NAS.	See	graphic.

50     UA.II.A.K2 Special-use airspace, such 
as prohibited, restricted, warning areas, 
military operation areas, alert areas, and 
controlled firing areas
51     Special Use Airspace 
Certain activities must be confined, or 
where limitations may be imposed on 
aircraft operations that are not part of those 
activities. These areas require authorization 
from the ‘Controlling Agency’.
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             Special Flight Rules Areas (SFRA)
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51     Prohibited areas
Special	Use	Airspace,	(Regulatory):
“P”	followed	by	a	number	(e.g.,	P-40),	
VFR	Chart	symbol:	Comb	boarder
Security or other reasons associated with 
the national welfare.
51     Restricted areas
Special	Use	Airspace,	(Regulatory)
“R”	followed	by	a	number	(e.g.,	R-4401),	VFR	
Chart	symbol:	Comb	boarder
Govt has sole jurisdiction. Hazardous to 
nonparticipating	 aircraft:	 unusual,	 often	
invisible, hazards to aircraft (e.g., artillery 
firing,	aerial	gunnery,	or	guided	missiles).
51     Warning areas
Special	Use	Airspace,	(NonRegulatory)
“W”	followed	by	a	number	(e.g.,	W-237),	VFR	
Chart	symbol:	Comb	boarder
Government does not have sole jurisdiction. 
A Warning to nonparticipating pilots 
of the potential danger. Hazardous to 
nonparticipating aircraft.

51     Military operation areas (MOA)
Special	Use	Airspace,	(NonRegulatory)
Name	followed	by	‘MOA’,	

VFR	Chart	symbol:	Comb	boarder
A separation of certain military training 
activities from IFR traffic.
Abrupt maneuvers, air combat tactics, air 
intercepts, aerobatics, formation training, 
and	 low−altitude	 tactics.	 Airspeeds	 in	
excess	of	250	knots	below	10,000	feet	MSL.

51     Alert areas
Special	Use	Airspace,	(NonRegulatory)
“A”	followed	by	a	number	(e.g.,	A-631),	VFR	
Chart	symbol:	Comb	boarder
A high volume of pilot training or an unusual 
type of aerial activity which may not be 
military.
51     Controlled firing areas (CFA) 
Special	Use	Airspace,	(NonRegulatory)
VFR	Chart	symbol:	No identifier
Activities are suspended immediately when 
spotter aircraft, radar, or ground lookout 
positions indicate an aircraft might be 
approaching the area.

52     UA.II.A.K3 Other airspace areas
52     Airport Advisory Services or Local 
Airport Advisory (LAA)
Flight	 Service	 Station	 (FSS)	 facilities,	
primary source for preflight weather 
information, can obtained 24 hours a day 
by	calling	1-800-WX	BRIEF,	discrete	ground-
to-air frequency or the tower frequency 
when	 the	 tower	 is	 closed.	 Local	 airport	
advisories, automated weather reporting 
with voice broadcasting, and continuous 

ASOS/AWOS.	 FSS	 provides	 pilot	 briefings,	
flight plan processing, en route flight 
advisories, search and rescue services, 
and assistance to lost aircraft and aircraft 
in emergency situations. FSSs also re-lay 
ATC	clearances,	process	Notices	to	Airmen,	
broadcast aviation weather and aero-
nautical information. Telephone numbers 
can be found in the Chart Supplements U.S. 
for regional FSS offices.
52     Military Training Routes (MTRs)
See top of this page.
52     Temporary Flight Restrictions (TFRs)
Issued	by	a	 flight	data	center	 (FDC)	Notice	
to	 Airmen	 (NOTAM)	 that	 temporarily	
restricts aircraft operations within a defined 
area:	 Existing	 or	 imminent	 hazard,	 disaster	
relief aircraft operations, prevent an unsafe 
congestion of sightseeing aircraft, protect 
the	 President,	 Vice	 President,	 or	 other	
public figures, space agency operations.
53     Parachute Jump Operations
Symbol of a parachute, details found in 
chart supplements
53     Terminal Radar Service Areas (TRSA)
TRSAs are areas provide additional radar 
services. They provide sequencing & 
separation between all IFR operations and 
participating VFR aircraft. Participation in 
TRSA	services	is	voluntary.	Looks	similar	to	
Class	B	&	C	airspaces	rings	except	the	rings	
are gray.
53     National Security Areas (NSA) 
A requirement for increased security 
and safety of ground facilities. Flight in 
NSAs	 may	 be	 temporarily	 prohibited	 and	
are	 disseminated	 via	 NOTAM.	 Pilots	 are	
requested to voluntarily avoid flying through 
these depicted areas.
53     Visual Flight Rules (VFR) routes
Transitioning around, under and through 
complex	airspace	such	as	Class	B	airspace.

Military Training Routes (MTRs) [Think pyramid: bigger numbers on the bottom]

Routes above 1500’	AGL	are	identified	by	three or fewer digit numbers; e.g., IR21, 
VR302,	etc.	These	routes	are	developed	for	flight	under	Instrument	Flight	Rules.

Routes at or below	1500’	AGL	(with	no	segment	above	1500’)	are	identified	by	four-
digit numbers;	e.g.,	VR1007,	etc.	These	routes	are	generally	developed	for	flight	
under	Visual	Flight	Rules.
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55     UA.II.A.K4 Air Traffic Control (ATC) and 
the NAS
55     ATC
Prevent a collision between aircraft and to 
organize	and	expedite	the	flow	of	traffic.
WITHOUT	a	control	tower:	3	ways	for	pilots	to	
communicate	their	intention	&	obtain	airport/
traffic	 information:	 FSS,	 a	 UNICOM	 operator,	
or by making a self-announce broadcast and 
announce their intentions at least 10 nm 
inbound.
55     NAS
The common network of United States 
airspace—air	 navigation	 facilities,	 equipment	
and services, airports or landing areas; 
aeronautical charts, information and services; 
rules, regulations and procedures, technical 
information; and manpower and material.

56     II, Section B: Airspace Operational 
Requirements
56     UA.II.B.K1 Basic weather minimums
Basic	 VFR	 Weather	 Minimums:	 No	 pilot	 may	
operate	an	aircraft	under	basic	VFR	when	the	
flight	 visibility	 is	 less,	 or	 at	 a	 distance	 from	
clouds that is less, than that prescribed for the 
corresponding altitude and class of airspace. 
It is import to note that the basic weather 
minimums for manned aircraft are similar they 
are not the same for sUAS operations. sUAS 
operations:	3	SM,	500	feet	below	a	cloud	and	
2000 feet horizontal from a cloud. If local 
aviation weather reports are not available, 
then the remote PIC may not operate the 
small UA if he or she is not able to determine 
the required visibility and cloud clearances by 
other reliable means.

56     UA.II.B.K2 ATC authorizations and 
related operating limitations
Prior authorization from the ATC. Remote 
PICs are prohibited from directly contacting a 
control tower or the ATC. Contact the FAA to 
file	a	CoW	as	early	as	possible,	90	days	prior.
 
57     UA.II.B.K3 Operations near airports
Be	 aware	 of	 all	 traffic	 patterns,	 approach	
corridors to runways, landing areas and avoid 
operating anywhere near those areas and 
always yield right-of-way.

57     UA.II.B.K4 Potential flight hazards
Avoid	 VFR	 in	 congested	 areas,	 be	 aware	 of	
obstructions	 to	 flight,	 avoid	 flight	 beneath	
unmanned balloons & be careful around 
industrial	exhaust	plumes	(Fly	upwind).

58     UA.II.B.K4a Common aircraft accident 
causal factors
1.	 Inadequate	 preflight	 preparation	 and/or	
planning.	2.	Failure	to	obtain	and/or	maintain	
flying	 speed.	 3.	 Failure	 to	 maintain	 direction	
control. 4. Improper level off. 5. Failure to 
see and avoid objects or obstructions. 6. 
Mismanagement of fuel or battery level. 
7.	 Improper	 inflight	 decisions	 or	 planning.	
8. Misjudgment of distance and speed. 9. 
Selection of unsuitable terrain. 10. Improper 
operation	of	flight	controls.

58     UA.II.B.K4b Avoid flight beneath 
unmanned balloons
They have nearly invisible tethers. 

58   UA.II.B.K4d Precipitation static 
(P-static)
Negative	 particle	 adheres	 to	 the	 skin	 of	 the	
aircraft. A substantial negative charge will 
develop and if the aircraft is not equipped 
with static dischargers, or has an ineffective 
static	 discharger	 system,	 when	 a	 sufficient	
negative voltage level is reached, the aircraft 
may	 go	 into	 “CORONA”.	 P−static	 issues:	 1.	
Complete	 loss	 of	 VHF	 communications.	 2.	
Erroneous	 magnetic	 compass	 readings	 (30	
percent	 in	 error).	 3.	 High	 pitched	 squeal	 on	
audio.	4.	Motor	boat	sound	on	audio.	5.	Erratic	
instrument readouts. 6. Weak transmissions 
and poor receptivity of radios.

58     UA.II.B.K4e Light amplification by 
stimulated emission of radiation (laser) 
operations and reporting illumination of 
aircraft
Lasers	 	 can	 be	 harmful:	 they	 can	 create	
temporary vision impairment and produce 
permanent eye damage. 

58     UA.II.B.K4f Avoiding flight in the 
vicinity of thermal plumes, such as smoke 
stacks and cooling towers
Thermal	 plumes	 or	 exhaust	 plumes	 may	 be	
visible or invisible emissions from industrial 
facilities,	 geothermal	 events	 or	 forest	 fires.	
They	 can	 cause	 significant	 air	 disturbances.	
Do	 not	 fly	 a	 civilian	 UA	 near	 a	 forest	 fire	
period!	Exhaust	plumes:	fly	upwind.

59     UA.II.B.K4g Flying in the wire 
environment
Due	 diligence:	 scan	 the	 environment	 first,	
most	wires	are	not	clearly	marked	and	difficult	
to see especially during twilight. Guy wires 

can	extend	about	1,500	feet	horizontally	from	
a structure; maintain 2000ft distance from 
wires.

59     UA.II.B.K5 The NOTAM system including 
how to obtain an established NOTAM through 
Flight Service
Begins	with:	“FLIGHT	RESTRICTIONS”	with	the	
following	critical	information:	Location	of	the	
TFR,	effective	period,	defined	area,	altitude(s),	
contact information and the reason for the 
flight	restriction.	

60     V, Section B: Airspace Operations
60     UA.V.B.K1 The types of airports, such 
as towered, uncontrolled towered, heliport, 
and seaplane bases
A towered airport has an operating control 
tower.	Air	 traffic	control	 (ATC)	 is	 responsible	
for	providing	the	safe,	orderly,	and	expeditious	
flow	of	air	traffic.
A nontowered airport does not have an 
operating control tower. Transmit intentions 
on	 the	 specified	 frequency	 for	 the	 benefit	 of	
other	traffic	in	the	area	10	NM	out.
A seaplane base can have a control tower with 
controlled airspace, a part-time control tower 
with appropriate controlled and uncontrolled 
airspace and no control tower. The basic 
public-use seaplane base will include a suitable 
water	operating	area,	identified	approach	and	
departure	 paths	 with	 designated	 sea	 lane(s)	
or	water	lane	and	shore/land	access.	The	area	
of	concern	here	with	seaplane	bases	is	safety:	
follow	 right-of-way	 rules	 &	 exercise	 ‘see	 and	
avoid’.
A heliport is an area of land, water, or structure 
used or intended to be used for the landing 
and takeoff of helicopters and includes its 
buildings and facilities if any. 
For sUAS operations the Remote PIC or the 
person manipulating the controls should 
‘See and Avoid” and give right -of-way to 
helicopters.

62     UA.V.B.K2 ATC towers, such as ensuring 
the remote pilot can monitor and interpret 
ATC communications to improve situational 
awareness
Situational awareness is the accurate 
perception and understanding of all the 
factors	 and	 conditions	 within	 the	 five	
fundamental risk elements that affect safety 
before,	during,	and	after	the	flight.	Monitoring	
radio	 communications	 for	 traffic,	 weather	
discussion, and ATC communication.
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63     UA.V.B.K3 Runway markings and signage
Runway numbers and letters are determined 
from the approach direction. The runway 
number is the whole number nearest one-tenth 
the magnetic azimuth of the centerline of the 
runway, measured clockwise from the magnetic 
north. Parallel runways will be designated with 
Left	(L),	Center	(C)	and	Right	(R).	

64     UA.V.B.K4 Traffic patterns used by 
manned aircraft pilots
Be	 aware	 of	 all	 traffic	 patterns	 and	 approach	
corridors to runways and landing areas. Avoid 
operating anywhere that the presence of the 
sUAS may interfere with operations at the 
airport,	 such	 as	 approach	 corridors,	 taxiways,	
runways, or helipads. Must yield right-of-way.
Unless	 stated	 otherwise	 flight	 patterns	 for	
airports	will	be	left-turn	on	VFR	Sectional	Charts.	
Right-turn	 patterns	 will	 be	 identified	 with	 ‘RP’	
usually below the communications and weather 
frequencies.

65     UA.V.B.K5 Security Identification Display 
Areas (SIDA)
Limited	 access	 security	 areas	 that	 require	 a	
security	 badge	 to	 enter,	 proper	 identification	
required

66     UA.V.B.K6 Sources for airport data
Aeronautical Charts 
Chart	Supplement	U.S.	(formerly	Airport/Facility	
Directory)	
Notices	to	Airmen	(NOTAMs)	
Automated	Terminal	Information	Service	(ATIS)

67     UA.V.B.K6a Aeronautical charts
67     Aeronautical Charts 
VFR	 Sectional	 Charts:	 printed	 scale	 of	
1:500,000	(1	inch	=	6.86	nautical	miles	(NM)	or	
approximately	8	statute	miles	(SM).
Include airport data, navigational aids, airspace, 
topography and ATC communication frequencies 
and information on airspace. 
67     Latitude and Longitude (Meridians & 
Parallels) 
The equator is an imaginary circle equidistant 
from the north and south poles, black lines 
are	 drawn	 left	 (west)	 to	 right	 (east).	 Latitude	
numbers	on	a	VFR	Sectional	Chart	are	depicted	
horizontally	(normal)	alongside	the	latitude	line.	
Lines	range	from	0	(Equator)	to	90	(North	pole)	
and	0	to	-90	(South	pole).
Meridians of longitude are drawn as black 
lines	 vertically	 up	 &	 down	 from	 the	 North	 Pole	
to	 the	 South	 Pole.	The	 “Prime	 Meridian”	 0°	 00′	
00,	 which	 passes	 through	 Greenwich,	 England.	
Longitude	 numbers	 on	 a	 VFR	 Sectional	 Chart	
are ‘mostly’ depicted vertically on their side 
alongside the longitude line. They range from 0 
(Greenwich,	England)	to	180	or	-180.
67     Degrees, Minutes & Seconds (DMS)
Degrees are composed of minutes and seconds 
(1	degree	=	60	minutes,	1	minute	=	60	seconds)
They	may	be	depicted	two	ways:
1)	 Traditional	 format	 (DMS):	 Degrees-minutes-
seconds.	 (VFR	 Sectional	 Charts	 do	 not	 use	
‘seconds’)	
2)	GPS	format	or	decimal:	Degrees-decimals	
Converting between DMS and decimal is easy 
using	only	the	‘minutes’:
•	DMS	to	Decimal:	divide	the	minutes	by	60	for	

a decimal
•	Decimal	to	DMS:	multiple	the	minutes	by	60	
67    VFR Sectional Chart Latitude & Longitude
A	VFR	Sectional	Chart	is	divided	into	quadrants	
of 30 minutes latitude by 30 minutes longitude 
(refer	to	the	MEF	graphic).	The	quadrant	with	the	
long	side	belonging	to	the	longitude.	Each	side	
of the quadrant has 30 tick marks to represent 
each minute.
68     True North
The point at which all longitude lines meet north 
of the equator.
68     Magnetic North
A compass needle or other freely suspended 
magnet will point in response to the earth’s 
magnetic	field.	Magnetic	Heading	is	the	direction	
with respect to magnetic north.
68     Variation 
Variation	is	the	angle	between	TN	and	magnetic	
north	(MN).
69     Maximum Elevation Figure (MEF)
A	MEF	 is	 the	highest	known	adjusted	elevation	
point for a quadrant. This elevation point 
accounts for the highest known man-made 
obstacles,	obstructions	and	natural	terrain	PLUS	
some wiggle room “obstacle error” for unknown 
objects.
70     VFR Waypoints and VFR Checkpoints
VFR	 waypoints,	 depicted	 as	 a	 four-point	 star,	
provide	VFR	pilots	with	a	supplementary	tool	to	
assist	with	position	awareness.	The	use	of	VFR	
waypoints includes providing navigational aids 
for	 pilots	 unfamiliar	 with	 an	 area:	 a	 waypoint	
definition	of	existing	reporting	points,	enhanced	
navigation in and around Class B and Class 
C airspace, and enhanced navigation around 
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Special Use Airspace and high traffic areas.	VFR	
Checkpoint	is	a	VFR	waypoint	collocated	with	a	
visual	checkpoint:	identified	by	a	small	magenta	
flag	symbol.

73     UA.V.B.K6b Chart Supplements
If there is one take away for the exam it is 
this: Download the current test supplement 
and become familiar with the legends, they are 
answer keys to a few questions on the exam.
The Chart Supplement U.S. (formerly 
Airport/Facility	 Directory)	 provides	 the	 most	
comprehensive information on a given airport. 
It contains information on airports (public and 
joint	 use	 airports),	 heliports,	 seaplane	 bases,	
NAVAIDs,	 communications	 data,	 weather	
data, airspace, special notices and operational 
procedures that are open to the public. The AKTS 
provides	a	legend	in	appendix	1.

73     UA.V.B.K7 Avoiding bird & wildlife hazards 
and reporting collisions between aircraft and 
wildlife
Birds at low altitudes are common and the ‘see 
and	avoid’	principle	is	the	first	step	with	wildlife,	
climb to avoid a collision.
Accidents do happen and when they do they 
need	 to	 be	 reported.	 A	 report	 can	 be	 filed	 by	
any	 person	 and	 a	 report	 is	 required	 to	 be	 filed	
when	 any	 of	 the	 following	 have	 occurred:	 a	
strike between wildlife and aircraft has been 
witnessed, evidence or damage from a strike has 
been	identified	on	an	aircraft	and	a	bird	or	other	
wildlife remains, whether in whole or in part, are 
found near aircraft operations.

74     V, Section C: Emergency Procedures
74     UA.V.C.K1 Emergency planning and 
communication
74     Prior to Flight
Prior	 to	 fight	 the	 Remote	 PIC	 must:	 Assess	
the operating environment, ensure all persons 
directly participating in the small UA operation 
are informed, ensure that all control links 
between the CS and the small UA are working 
properly,	ensure	there	is	sufficient	power,	ensure	
that any object attached or carried by the small 
UA is secure and does not adversely affect the 
flight	 characteristics	 or	 controllability,	 ensure	
that all necessary documentation is available for 
inspection, conduct a Safety Risk Assessment.
74     In-flight emergency
In	 an	 in-flight	 emergency	 requiring	 immediate	
action, the Remote PIC may deviate from any 
rule	of	part	107,	to	the	extent	necessary,	to	meet	
that emergency. A Remote PIC who deviates 
from	part	107	must,	upon	request	of	the	FAA,	file	
a written report of that deviation to the FAA.

77     UA.V.C.K2 The characteristics and 
potential hazards of lithium batteries
Lithium-based	batteries	are	highly	flammable	and	
capable of ignition or thermal runaway. Thermal 
runaway occurs in situations where an increase 
in temperature changes the conditions in a way 
that causes a further increase in temperature.  
Lithium	 battery	 fires	 can	 be	 caused	 when	 a	
battery short circuits, is improperly charged, is 
heated	 to	 extreme	 temperatures,	 is	 damaged	
as a result of a crash, is mishandled, or is 
simply defective. Following the manufacturer’s 
recommendations, when available, to help 
ensure safe battery handling and usage.

77     UA.V.C.K2d Risks of fires involving lithium 
batteries
The	procedures	 to	control	a	 lithium	battery	fire	
consist	 of	 two	 phases:	 extinguishing	 the	 fire	
utilizing	halon	(beside	 ‘Halon	1301’)	or	a	halon	
replacement,	 extinguishing	 the	 fire	 utilizing	 a	
water	 extinguisher,	 cooling	 the	 remaining	 cells	
to stop additional thermal runaway by dousing 
with	 other	 appropriate	 non-flammable	 and	non-
alcohol based liquids.

77     UA.V.C.K2a Safe transportation, such as 
proper inspection and handling AND
77     UA.V.C.K2b Safe charging AND
77     UA.V.C.K2c Safe usage
Proper	care	for	lithium	batteries	is	a	must:	follow	
the manufacturer’s instructions regarding proper 
transportation and disposal. This includes 
proper	identification	and	special	designed	cargo	
containers for lithium batteries. Damaged or 
retired lithium batteries should not be disposed 
in	 routine	 household	 or	 office	 trash.	 Always	
check for any deformities such as bulges or 
small	 nicks,	 if	 so	 do	 not	 use!	 Keep	 battery	
contacts away from metal and store in proper 
lithium	safe	bags/containers.
To	 the	 sUAS	 crew:	 Lithium-based	 batteries	 are	
highly	 flammable	 and	 capable	 of	 ignition	 even	
in-flight	creating	a	loss	of	control	(LOC)	or	after	
a UA crash. The Remote PIC should consider 
following the manufacturer’s recommendations, 
when available, to help ensure safe battery 
handling, safe charging and usage.

78     UA.V.C.K3 Loss of aircraft control link and 
fly-aways
An autonomous operation is generally considered 
an operation in which the remote pilot, prior to 
flight,	inputs	a	flight	plan	into	the	control	station	
(CS),	which	sends	it	to	the	autopilot	onboard	the	
small	UA.	During	automated	flight,	flight	control	
inputs are made by components onboard the 

aircraft, not from a CS. Thus, the Remote PIC 
could lose the control link to the small UA and the 
aircraft	 would	 continue	 to	 fly	 the	 programmed	
mission/return	home	to	land	or	hover.

79     UA.V.C.K4 Loss of Global Positioning 
System (GPS) signal during flight and potential 
consequences
If	a	sUAS	utilizes	GPS	functionality:	The	Remote	
PIC should consider the following procedures 
prior	to	and	during	flight	operations.
•	 During	 the	 pre-flight	 inspection	 verify	 GPS	
communication links with UAS and that the UAS 
has acquired GPS location from at least four 
satellites.
•	If	GPS	link	has	failed:	Maintain	VLOS	until	the	
sUAS is on the ground.
•	If	GPS	link	has	failed:	Continue	‘See	and	Avoid”	
yielding right-of-way, if necessary, until the sUAS 
is on the ground.
• If GPS link has failed: Consider initiating 
autonomous operation.

79     UA.V.C.K5 Frequency spectrums and 
associated limitations
Typical sUAS utilizes the following radio 
frequency bands for control of the UA and 
video:	 The	 2.4	 GHz	 (Video/Pictures)	 and	 5.8	
GHz	 (Control	between	 the	UA	and	CS).	Both	of	
these radio frequencies are considered by FAA 
documentation line-of-sight and they are the 
same frequencies as wireless networks.

80     V, Section D: Aeronautical Decision 
Making Crew Resource Management
80     UA.V.D.K1 Aeronautical Decision-Making 
(ADM)
The ADM process addresses all aspects of 
decision making in a solo or crew environment 
and	identifies	the	steps	involved	in	good	decision	
making. These steps for good decision making 
are	as	follows:	1)	Identifying	Personal	Attitudes	
Hazardous	 to	 Safe	 Flight,	 2)	 Learning	 Behavior	
Modification	 Techniques	 3)	 Learning	 How	 to	
Recognize	and	Cope	with	Stress,	4)	Developing	
Risk	 Assessment	 Skills	 5)	 Using	 All	 Available	
Resources with More Than One Crewmember 
(CRM),	6)	Evaluating	the	Effectiveness	of	One’s	
ADM Skills. 
Remember the four fundamental principles of 
risk management.
1)			Accept	no	unnecessary	risk
2)			Make	risk	decisions	at	the	appropriate	level
3)			Accept	risk	when	benefits	outweigh	dangers	
(costs)
4)			Integrate	risk	management	into	planning	at	
all levels
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Three models of a structured framework for 
problem-solving and decision-making are the 
DECIDE,	 5P,	 the	 3P	 (P3	 includes	 the	 following	
checklists:	PAVE,	CARE	and	TEAM).

80    UA.V.D.K1a Effective team communication
Work out a method of communication is most 
appropriate	for	the	operation	prior	to	flight.

81     UA.V.D.K1b Task management
Situational awareness of the operation as 
it pertains to each crew member and the 
complexity	of	their	tasks.		

81     UA.V.D.K2 Crew Resource Management
Crew	 resource	 management	 (CRM)	 is	 the	
application of team management during all 
phases:	 it	 is	 the	 effective	 use	 of	 all	 available	
resources; human resources, hardware, and 
information. CRM is one way of addressing the 
challenge	 of	 optimizing	 the	 human/machine	
interface and accompanying interpersonal 
activities.

81     UA.V.D.K3 Situational awareness
Situational awareness is the accurate perception 
and understanding of all the factors and 
conditions	 within	 the	 five	 fundamental	 risk	

elements	 (flight,	 pilot,	 aircraft,	 environment,	
and type of operation that comprise any given 
aviation	 situation)	 that	 affect	 safety	 before,	
during,	 and	 after	 the	 flight.	 Monitor	 radio	
communications	for	traffic,	weather	discussion,	
and ATC communication.

82     UA.V.D.K4 Hazardous Attitudes
Attitude affects the quality of decisions. Attitude 
is a motivational predisposition to respond to 
people, situations, or events in a given manner. 
Recognition	 of	 hazardous	 thoughts	 is	 the	 first	
step toward neutralizing them.

84     UA.V.D.K5 Hazard identification and risk 
assessment
84     General Overview
Aeronautical	 Decision-Making	 Model:	 Two	
defining	 elements	 are	 hazard	 and	 risk.	 Risk	
management is the method used to control, 
eliminate, or reduce the hazard within pa-
rameters of acceptability. Risk management is 
the	final	link	in	the	accident	chain.	Risk	analyses	
should concentrate not only on assigning levels 
of severity and likelihood, but on determining 
why these particular levels were selected. This is 
referred to as root cause analysis.

85   DECIDE
The	 DECIDE	 Model	 is	 a	 six-step	 process.	 The	
DECIDE	 Model,	 similar	 to	 3P	 &	 5P	 is	 an-other	
continuous loop process that provides the pilot 
with	 a	 logical	 way	 of	 making	 decisions:	 Detect	
(the	 Problem),	 Estimate	 (the	 Need	 To	 React),	
Choose	(a	course	of	action),	Identify	(solutions),	
Do	(the	necessary	actions),	Evaluate	(the	effects	
of	the	actions)
85   3Ps
Perceive,	 Process,	 Perform	 (3P)	 Model:	The	 3P	
model for ADM offers a simple, practical, and 
systematic approach that can be used during all 
phases	of	flight.	
• Perceive the given set of circumstances for a 
flight	by using the PAVE checklist
•	 Process	 by	 evaluating	 their	 impact	 on	 flight	
safety by using the CARE checklist
• Perform by implementing the best course of 
action by execute controls and monitor by using 
the TEAM checklist
85   5Ps (Not a sUAS part 107 study point)
Risk Mitigation: PAVE & IMSAFE Checklists
86   PAVE
Mitigate	 risk	 for	 perceive	 hazards:	 divides	 the	
risks	 of	 flight	 into	 four	 categories:	 Pilot-in-
command	 (PIC)	 ,	 Aircraft, enVironment, and 
External	pressures.
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87     IMSAFE Checklist
Mitigate personal risk to determine physical and 
mental	readiness	for	flying:	
I	=	Illness:	Am	I	sick?	Illness	is	an	obvious	pilot	
risk. 
M	 =	 Medication:	 Any	 medicines	 that	 affect	 my	
judgment	or	make	me	drowsy?	
S	=	Stress:	Am	I	under	psychological	pressure?
A	=	Alcohol:	Have	I	been	drinking	within	8	hours?
E	=	Emotion:	Am	I	emotionally	upset?
87     CARE Checklist: Review Hazards and 
Evaluate Risks
To	 determine	 whether	 the	 identified	 hazards	
constitute	 risk,	 which	 is	 defined	 as	 the	 future	
impact of a hazard that is not controlled or 
eliminated.	See	graphic	scale	above:	The	degree	
of risk given by severity & probability.
Consequences:	 Complex	 operations	 after	 a	 full	
workday creates fatigue and pressure.
Alternatives:	 Delay	 until	 morning;	 reschedule	
meeting; drive. 
Reality	 :	 Dangers	 and	 distractions	 of	 fatigue	
could lead to an accident.
External	pressures:	high	profile	business	meeting.	
87     TEAM Checklist: Execute Controls
Taking action to eliminate hazards or mitigate 
risk, and then continuously evaluate the outcome 
of this action.
Transfer:	Should	this	risk	decision	be	transferred	
to	someone	else	(e.g.,	consult).	
Eliminate:	Is	there	a	way	to	eliminate	the	hazard?	
Accept:	 Do	 the	 benefits	 of	 accepting	 risk	
outweigh	the	costs?	
Mitigate:	What	can	you	do	to	mitigate	the	risk?

88     V, Section F: Maintenance & Inspection 
88     UA.V.F.K1 Basic maintenance
88     Maintenance 
sUAS maintenance includes scheduled and 
unscheduled overhaul, repair, inspection, 
modification,	replacement,	and	system	software	
upgrades of the sUAS and its components 
necessary	 for	 flight.	 Whenever	 possible,	 the	
operator should maintain the sUAS and its 
components in accordance with manufacturer’s 
instructions.
88     Scheduled Maintenance
Scheduled maintenance or replacement based 
on	 time-in-service	 limits	 (such	 as	 flight	 hours,	
cycles,	and/or	the	calendar-days)	to	achieve	the	
longest and safest service life of the sUAS.
88     No Scheduled Maintenance
If there are no scheduled maintenance 
instructions provided by the sUAS manufacturer 
or component manufacturer, the Remote PIC 
should establish a scheduled maintenance 

protocol.
88     Unscheduled Maintenance
A	 sUAS	 may	 need	 servicing:	 software	 update,	
component	 lubrication,	 repair,	 modification,	
overhaul, or replacement outside of the 
scheduled maintenance period as a result of 
normal	 flight	 operations	 or	 resulting	 from	 a	
mishap. In the event such a condition is found, 
the Remote PIC should not conduct flight 
operations until the discrepancy is corrected.

89     UA.V.F.K2 Preflight inspection
Prior	to	flight,	the	Remote	PIC	is	responsible	for	
conducting a check of the sUAS and verifying 
that it is in a condition for safe operation.
90     Preflight Inspection Items
Should be conducted in accordance with the 
sUAS manufacturer’s inspection procedures 
and/or	an	inspection	procedure	developed	by	the	
sUAS owner or operator.

91     UA.V.F.K5 Persons that may perform 
maintenance on an sUAS
91     Performing Maintenance
It is highly recommended that the maintenance be 
performed in accordance with the manufacturer’s 
instructions.	However,	can	consider	the	expertise	
of maintenance personnel familiar with the 
specific	sUAS	and	its	components.
91     Repair vs Replace
If unable to repair, modify, or overhaul an sUAS 
or component back to its safe operational 
specification,	 then	 it	 is	 advisable	 to	 replace	
the sUAS or component with one that is in a 
condition for safe operation.

92     UA.V.F.K3 Techniques to mitigate 
mechanical failures of all elements used in 
sUAS Operations

92     Preflight Inspection & Risk/Hazard 
Assessment
Steps can be taken to mitigate, even eliminate, 
those risks. Actions such as using visual 
observers	(VO),	completing	a	thorough	preflight	
inspection, planning for weather, familiarity 
with the airspace, proper aircraft loading, and 
performance	 planning	 can	 mitigate	 identified	
risks.
92     Residual and Substitute Risk
Residual risk is the risk remaining after 
mitigation has been completed. An assessment 
must be made of whether mitigation controls are 
likely	to	be	effective	and/or	if	they	introduce	new	
hazards to the operation. The latter condition, 
introduction of new hazards, is referred to as 
substitute risk.

93     UA.V.F.K4 Appropriate record keeping
Document	any	repair,	modification,	overhaul,	or	
replacement of a system component resulting 
from	normal	flight	operations	and	recording	the	
time-in-service.
93     Maintenance Recordkeeping
Includes	all	components	of	the	sUAS,	including:	
small UA, CS, launch and recovery equipment, 
C2 link equipment, payload, and any other 
components required to safely operate the 
sUAS.
93     Recordkeeping for Safety and Inspections
Reinforces	 owner/operator	 responsibilities	
for airworthiness through systematic 
condition	 for	 safe	 flight	 determinations.	
Consider:	 ‘airworthiness’	 vs	 ‘safe	 operations’:	
airworthiness is usually a term associated with 
owners	 of	 manned	 aircraft	 and	 a	 certificate	 of	
airworthiness. The Remote PIC is responsible 
for safe operations.
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SECTION 2 for New Test Takers
94     III, Section A: Sources of Weather 
Information
94     UA.III.A.K1 Internet weather briefing and 
sources of weather available for flight planning 
purposes
94     Briefings
Standard,	Abbreviated	and	Outlook	briefings
A	 Standard	 Briefing	 is	 a	 comprehensive	 briefing	
and	the	first	briefing	for	the	planned	flight.
An	 Abbreviated	 Briefing	 is	 information	 to	
supplement mass disseminated data, an update 
to	 a	 previous	 briefing,	 need	 only	 one	 or	 two	
specific	items.
An	 Outlook	 Briefing	 when	 the	 proposed	 time	 of	
departure	 is	 six	 or	 more	 hours	 from	 the	 time	 of	
the	briefing.
94     Weather Services to Aviation
Weather service to aviation is a joint effort of the 
National	Oceanic	and	Atmospheric	Administration	
(NOAA),	the	National	Weather	Service	(NWS),	the	
Federal	Aviation	Administration	(FAA),	Department	
of Defense, and various private sector aviation 
weather service providers. Requirements for all 
aviation weather products originate from the FAA, 
which is the Meteorological Authority for the U.S.
The FAA provides the Flight Service program, 
which serves the weather needs of pilots through 
its	 flight	 service	 stations	 (FSS)	 (AKA	 1-800-WX-
BRIEF).
95     Internet sources
1800wxbrief.com,	 Direct	 User	 Access	 Terminal	
System	 (DUATS)	 www.duats.com	 The	 Aviation	
Weather	Center	(AWC)	aviationweather.gov.
95     Weather Service Products
Airport	 observations	 METAR,	 current	 weather	
reporting, not a forecast.
Terminal	Aerodrome	Forecasts	(TAF),	A	forecast	
updated	 every	 6	 hours:	 0000,	 0600,	 1200	 and	
1800.
The	 National	 Weather	 Service	 (NWS)	 maintains	
an	extensive	surface,	upper	air,	and	radar	weather	
observing program; and a nationwide aviation 
weather forecasting service. 
Inflight	 aviation	 advisories:	 Significant	
Meteorological	Information	(SIGMETs).
The	 Aviation	 Weather	 Center	 (AWC)	 displays	
a variety of domestic and international 
aviation forecast products over the Internet at 
aviationweather.gov.
95      Calling in
Call	the	FSS	(1-800-WX-BRIEF)	for	the	first	briefing	
of	 the	 day	 (Standard	 Briefing):	 1)	 1st	 identify	
yourself	 as	 a	 remote	 pilot	 and	 2)	 a	 request	
standard	briefing.

96     UA.III.A.K2 Aviation routine weather reports 
(METAR)
Access the most current AKTS and translate the 

examples	which	is	the	most	effect	approach.	

98     UA.III.A.K3 Terminal aerodrome forecasts 
(TAF)
Access the most current AKTS and translate the 
examples	which	is	the	most	effect	approach.	

99     UA.III.A.K4 Weather charts
Overall picture of the United States used in the 
beginning	stages	of	flight	planning.	They	show	the	
movement of major weather systems and fronts.

99     UA.III.A.K5 Automated surface observing 
systems (ASOS) and automated weather 
observing systems (AWOS)
At uncontrolled airports that are equipped with 
ASOS/AWOS	 with	 ground−to−air	 broadcast	
capability,	 the	 one−minute	 updated	 airport	
weather should be available to you within 
approximately	25	NM	of	the	airport	below	10,000	
feet.

100     III, Section B: Effects of Weather on 
Performance
100     UA.III.B.K1 Weather factors and their 
effects on performance
Characteristics of the atmosphere that have a 
major	effect	on	sUAS	performance:	pressure	and	
temperature. The pressure of the atmosphere may 
vary with time but more importantly, it varies with 
altitude and temperature. The atmosphere is in 
constant motion caused by the uneven heating of 
the	 Earth’s	 surface	 which	 is	 called	 atmospheric	
circulation.

101     UA.III.B.K1a Density altitude
‘Pressure altitude’	 (a	 measurement)	 describes	
the normal or standard conditions of atmospheric 
pressure	at	any	altitude	(a	baseline).
‘Density	 altitude’	 is	 (atmospheric)	 ‘pressure	
altitude’ corrected for variations from standard 
temperature. 
Therefore:	When	conditions	are	standard/normal	
(altitude	and	temperature),	pressure	altitude	and	
density altitude are the same.
Standard atmosphere conditions at sea level with 
a surface temperature of 59 degrees Fahrenheit 
(°F)	 or	 15	 degrees	 Celsius	 (°C)	 and	 a	 surface	
pressure	 of	 29.92	 inches	 of	 mercury	 (“Hg)	 or	
1013.2	millibars	(mb).
For	the	exam	you	need	to	understand:
1)	Air	density	decreases	with	altitude.	
2)	 The	 effects	 of	 higher	 than	 standard	
temperatures result in an increasing high ‘density 
altitude’ condition. 
3)	 High	 density	 altitude	 reduces all aircraft 
performance parameters. 

103     UA.III.B.K1b Wind and currents
Air	flows	from	areas	of	high	pressure	 into	areas	
of low pressure.
Two	 kinds	 of	 atmospheric	 motion:	 convective	
currents	(upward	and	downward	motion)	and	wind	
(horizontal	motion).
Obstructions on wind or sudden lack of wind 
can be atmospheric hazards. Ground topography 
and	 large	buildings	can	break	up	the	flow	of	 the	
wind and create wind gusts that change rapidly in 
direction and speed.

104     UA.III.B.K1c Atmospheric stability, 
pressure & temperature
104     Atmospheric Circulation
An air mass passing over a warmer surface is 
warmed	 from	 below:	 convective	 currents	 form,	
causing the air to rise. This creates an unstable 
air mass with good surface visibility. Moist, 
unstable air causes cumulus clouds, showers, 
and turbulence to form. Conversely, an air mass 
passing over a colder surface does not form 
convective currents but instead creates a stable 
air mass with poor surface visibility. The poor 
surface visibility is because smoke, dust, and 
other particles cannot rise out of the air mass and 
are instead trapped near the surface. A stable air 
mass can produce low stratus clouds & fog and 
resists vertical movement.
104     Temperature Inversion
When the temperature of the air rises with 
altitude,	 a	 temperature	 inversion	 exists.	
Inversion layers are commonly shallow layers 
of smooth, stable air close to the ground. 
The air at the top of the layer acts as a lid, 
keeping weather and pollutants trapped below. 
If the relative humidity of the air is high, it can 
contribute to the formation of clouds, fog, haze, 
or smoke resulting in diminished visibility in 
the inversion layer. Surface-based temperature 
inversions occur on clear, cool nights when the 
air close to the ground is cooled by the lowering 
temperature of the ground.
104     Condensation
When	 vapor	 (a	 gas)	 is	 changed	 into	 a	 liquid.	 In	
the atmosphere, condensation may appear as 
clouds, fog, mist, dew, or frost.
104     Saturation
The	 maximum	 possible	 quantity	 of	 water	
vapor that an air parcel can hold at any given 
temperature and pressure.
104     Dew Point
The dew point, given in degrees, is the 
temperature at which the air can hold no more 
moisture for the given temperature. When 
the temperature of the air is reduced to the 
dew point, the air is completely saturated, and 
moisture begins to condense out of the air in the 
form of fog, dew, frost, clouds, rain, or snow.
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104     Humidity 
Humidity refers to the amount of water vapor 
present in the atmosphere at a given time. Relative 
humidity is the actual amount of moisture in the 
air compared to the total amount of moisture the 
air could hold at that temperature.
105     Convective Currents
Air movement up or down, not horizontal cause the 
bumpy,	turbulent	air	sometimes	experienced	when	
flying	 at	 lower	 altitudes	 during	 warmer	 weather.	
Convective currents are particularly noticeable in 
areas with a land mass directly adjacent to a large 
body of water. Convective turbulence is turbulent 
vertical motions that result from convective 
currents and the subsequent rising and sinking of 
air:		billowy	cumuliform	clouds.
107    4 Basic Cloud Types and Other Cloud 
Types
Cirro/Cirrus:	High-level	clouds	above	20,000	feet	
AGL	typically	thin	and	white.	
Nimbo/Nimbus:	(This	can	be	a	prefix	or	a	suffix	to	
cloud	type)	Nimbus	means	“rain.”	
Cumulo/Cumulus:	fluffy	cotton	balls	with	vertical	
motion or thermal uplift.
Strato/Stratus:	 Stratus	 means	 “layer”	 may	 cover	
large areas of the sky and sometime the entire 
visible sky.
Lenticularus/Lenticular—lens-shaped,	 formed	
over mountains in strong winds. 
Alto—middle	 level	 clouds	 existing	 at	 6,500	 to	
20,000	feet	AGL.

Towering cumulus clouds indicate areas of 
instability in the atmosphere.

108     UA.III.B.K1d Air masses & fronts
Air	masses	are	classified	according	to	the	regions	
where they originate. They are large bodies of air 
that take on the characteristics of the surrounding 
area or source region.
The boundary layer between two types of air 
masses is known as a front.

108    UA.III.B.K1e Thunderstorms & microbursts
108     Convective SIGMET 
Convective	 SIGMETs	 are	 issued	 for	 any	 of	 the	
following:	 1)	 Severe	 thunderstorm	 due	 with	
surface winds greater than or equal to 50 knots, 
hail	 at	 the	 surface	 greater	 than	 or	 equal	 to	 3/4	
inches	 in	diameter,	2)	Embedded	 thunderstorms,	
3)	 A	 line	 of	 thunderstorms	 called	 a	 Squall	 Line.	
3)	Thunderstorms	producing	precipitation	greater	
than or equal to heavy precipitation affecting 40 
percent or more of an area at least 3,000 square 
miles	and	4)	Tornadoes.	
Any	convective	SIGMET	implies	severe	or	greater	
turbulence,	 severe	 icing,	 and	 low−level	 wind	
shear.	 A	 convective	 SIGMET	 may	 be	 issued	 for	
any convective situation that the forecaster feels 
is hazardous to all categories of aircraft.
108     Thunderstorms
A thunderstorm is the convective cell of 
cumulonimbus clouds with lightning and thunder 

with a total life cycle about 30 minutes. Three 
ingredients	 for	 the	 formation	 of	 a	 thunderstorm:	
lifting	 force	 (convective	 current),	 high	 humidity	
and unstable conditions.  It undergoes three 
distinct	 stages	 during	 its	 life	 cycle:	 towering	
cumulus	 (or	 just	 Cumulus	 stage),	 Mature,	 and	
Dissipating.
The cumulus stage: strong convective updraft 
is a bubble of warm rising air with speeds that 
can exceed 3,000 feet per minute which prevent 
moister from falling.
Within	 approximately	 15	 minutes	 the	 cell	
transitions to the mature stage when precipitation 
reaches the surface. The Mature stage is the 
most violent time period of the thunderstorm’s 
life cycle. Warm, rising air; cool, precipitation-
induced descending air; and violent turbulence 
all	 exist	 within	 and	 near	 the	 cloud.	 Below	 the	
cloud, the down-rushing air increases surface 
winds and decreases the temperature. Once the 
vertical motion near the top of the cloud slows 
down, the top of the cloud spreads out and takes 
on an anvil-like shape. At this point, the storm 
enters the dissipating stage. Again, weather 
hazards reach peak intensity toward the end of 
the mature stage. Lighting is always associated 
with thunderstorms.
The dissipating stage is marked by downdrafts 
embedded within the area of precipitation. The 
convective cloud gradually vaporizes from below, 
leaving only a remnant anvil cloud.
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109     Squall Line 
A squall line is a narrow band of active 
thunderstorms.
109     Microburst
The most severe type of low-level wind shear is 
a microburst. During the 5 to 15 minute lifespan 
there will be strong downdrafts which normally 
occur	over	horizontal	distances	of	1-2	NM	or	less	
and vertical distances of less than 1,000 feet 
AGL.	 Can	 induce	 windspeeds	 greater	 than	 100	
knots and downdrafts as strong as 6,000 feet per 
minute. Intense rain shafts at the surface will be 
visible and sometimes a ring of blowing dust.

110     UA.III.B.K1f Tornadoes
Tornadoes are most common in the central and 
eastern United States during spring afternoons 
and evenings. They typically last only a few 
minutes and travel a few miles, but they are the 
most intense of all atmospheric circulations.

111     UA.III.B.K1g Icing
Structural icing is the frozen condensation that 
sticks to the outside of the airplane. It also 
occurs when supercooled water droplets strike 
the airframe and freeze. Moister and freezing 
temperatures	equal	ice...simple	right?
Structural icing degrades an aircraft’s 
performance. It destroys the smooth flow of air, 
increasing drag while decreasing the ability of the 
airfoil to create lift. 

111     UA.III.B.K1h Hail
Hail competes with turbulence as the greatest 
thunderstorm hazard to aircraft. Convective 
SIGMET	issued	for	hail	3/4	inch	or	larger.	

112     UA.III.B.K1i Fog
Fog is a cloud that is on the surface and reduces 
horizontal visibility to less than 5/8 statute mile 
(1 kilometer). It occurs when the temperature of 
air near the ground is cooled close to the air’s dew 

point. Fog may also form during a temperature 
inversion.
112     Radiation Fog
Radiation fog usually forms in low-lying areas 
like mountain valleys. This type of fog occurs 
when the ground cools rapidly due to terrestrial 
radiation, and the surrounding air temperature 
reaches its dew point. If radiation fog is less than 
20 feet thick, it is known as ground fog.

112     UA.III.B.K1j Ceiling and visibility
112     Ceiling 
For aviation purposes, a ceiling is the lowest layer 
of clouds reported as being broken or overcast, or 
the vertical visibility into an obscuration like fog 
or haze. Clouds are reported as broken when five-
eighths to seven-eighths of the sky is covered 
with clouds. Overcast means the entire sky is 
covered with clouds.
112     Visibility 
Visibility	refers	to	the	greatest	horizontal	distance	
at which prominent objects can be viewed with the 
naked eye.

112     UA.III.B.K1k Lightning
Every	 thunderstorm	 produces	 lightning	 and	
thunder.	 Lightning	 can	 damage	 or	 disable	 an	
aircraft and possibly damage communication 
and	 electronic	 navigational	 equipment.	 Nearby	
lightning can blind the pilot, rendering him 
or her momentarily unable to navigate either 
by	 instrument	 or	 by	 visual	 reference.	 Nearby	
lightning can also induce permanent errors in the 
magnetic	 compass.	 Lightning	 discharges,	 even	
distant ones, can disrupt radio communications 
on low and medium frequencies.

114     IV, Section A: Loading & Performance
114     UA.IV.A.K1 General loading and 
performance
114     Forces on aircraft
The four forces acting on an aircraft in straight-

and-level,	unaccelerated	flight	are	thrust,	drag,	lift,	
and weight. 
Thrust:	It	opposes	or	overcomes	the	force	of	drag.	
Drag:	 Caused	 by	 disruption	 of	 airflow,	 drag	
opposes thrust. 
Lift:	The	 dynamic	 effect	 of	 the	 air	 acting	 on	 the	
airfoil	 and	 acts	 perpendicular	 to	 the	 flight	 path	
through	 the	 center	 of	 lift	 (CL)	 and	 perpendicular	
to	the	lateral	axis.
Weight:	 the	 combined	 load	 of	 the	 aircraft	 itself,	
the crew, the fuel, and the cargo or baggage. 
Weight is a force that pulls the aircraft downward 
because of the force of gravity. 
114     Steady flight: all is zero
In	steady	flight,	the	sum	of	these	opposing	forces	
is always zero. 
114     Angle of attack (AOA)
Angle	 of	 attack	 is	 defined	 as	 the	 acute	 angle	
between the chord line of the airfoil and the 
direction of the relative wind.
115     Axes of an Aircraft 
The	axes	of	an	aircraft	are	 three	 imaginary	 lines	
that	pass	through	an	aircraft’s	CG.	The	three	axes	
pass through the CG at 90° angles to each other. 
The	 motion	 about	 the	 aircraft’s	 longitudinal	 axis	
is	“roll,”	the	motion	about	its	lateral	axis	is	“pitch,”	
and	 the	 motion	 about	 its	 vertical	 axis	 is	 “yaw.”	
Yaw	is	the	left	and	right	movement	of	the	aircraft’s	
nose. The three motions of the conventional 
airplane	 (roll,	 pitch,	 and	 yaw)	 are	 controlled	 by	
three control surfaces. Roll is controlled by the 
ailerons; pitch is controlled by the elevators; yaw 
is controlled by the rudder.
115     The force of lift during a turn
The load factor on the wings will be increased 
any time aircraft is subjected to maneuvers 
other than straight-and-level flight.
115     Stalls 
An aircraft stall results from a disruption of 
the smooth air flow over the wings and a rapid 
decrease in lift.
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115     Load Factors 
The load factor is measured in Gs 
(acceleration	 of	 gravity),	 a	 unit	 of	 force	
equal	 to	 the	 force	 exerted	 by	 gravity	 on	 a	
body at rest and indicates the force to which 
a body is subjected when it is accelerated. 
Any force applied to an aircraft to deflect its 
flight from a straight line produces a stress 
on its structure. The amount of this force is 
the load factor. Turns Increased load factors 
are	a	characteristic	of	all	banked	turns.	Load	
factors become significant to both flight 
performance and load on wing structure as 
the	 bank	 increases	 beyond	 approximately	
45°.
115     Weight and Balance (W&B)
The	 consequences	 of	 exceeding	 the	
manufacturer’s recommended weight 
and	 balance	 thresholds	 include:	 shorter	
endurance, higher battery drain and less 
maneuverability control. 

116     UA.IV.A.K1a Effects of loading 
changes AND
116     UA.IV.A.K1b Balance, stability, and 
center of gravity
The	Center	of	Gravity	(CG)	is	not	a	fixed	point	
marked on the aircraft; its location depends 
on the distribution of aircraft weight and the 
limits for the location of the CG, it may be 
established by the manufacture.

117     UA.IV.A.K2 The importance and use 
of performance data to predict the effect on 
the aircraft’s performance of an sUAS
This will be a walk through to estimate 
the	 load	 on	 an	 aircraft	 executing	 a	 turn	 at	
various degrees.  Both sides of the graphic 
below will arrive at the same answer. The 
left side is easier but the right side is more 
representative of a resource found in the FAA 
Pilot Handbook.
1)	An	aircraft	weighing	30	pounds	executes	a	
45	degree	turn.	Locate	the	column	‘Angle	of	
bank’ with ‘45’ & find directly to the right the 
‘load	factor’	(1.414)	which	is	used	to	multiply	
the weight. During the turn the aircraft will 
experience	 a	 weight	 of	 30lbs	 *	 1.414	 =	
42.42lbs
2)	An	aircraft	weighing	40	pounds	executes	a	
50 degree turn. 40lbs * 1.5 = 60lbs

118     V, Section A: Radio Communication 
Procedures
118     UA.V.A.K3 Recommended traffic 
advisory procedures used by manned aircraft 
pilots, such as self-announcing of position 
and intentions

Must	 be	 aware	 of	 all	 traffic	 patterns	 and	
approach corridors to runways and landing 
areas. 

119     UA.V.A.K1 Airport operations with and 
without an operating control tower
Make note of the inset graphic below. 
119     Towered Airport
Air	 traffic	 control	 (ATC)	 is	 responsible	 for	
providing	 the	 safe,	 orderly,	 and	 expeditious	
flow	of	air	traffic
119     Nontowered Airport 

A nontowered airport does not have an
operating control tower. Two-way radio 
communications are not required, although 
it is a good operating practice for pilots to 
Transmit	intentions	on	the	specified	frequency	
for	the	benefit	of	other	traffic	in	the	area	within	
10	 NM.	 Use	 correct	 common	 frequency:	 The	
acronym CTAF, which stands for Common 
Traffic	 Advisory	 Frequency.	 Communication	
when	there	is	no	tower,	FSS,	or	UNICOM:	Self-
announce	 on	 MULTICOM	 frequency	 122.9	 10	
miles out.



CHARACTER MORSE
CODE TELEPHONY

PHONIC
(PRONUNCIATION)

A Alfa (AL-FAH)

B Bravo (BRAH-VOH)

C Charlie (CHAR-LEE) or
(SHAR-LEE)

D Delta (DELL-TAH)

E Echo (ECK-OH)

F Foxtrot (FOKS-TROT)

G Golf (GOLF)

H Hotel (HOH-TEL)

I India (IN-DEE-AH)

J Juliett (JEW-LEE-ETT)

K Kilo (KEY-LOH)

L Lima (LEE-MAH)

M Mike (MIKE)

N November (NO-VEM-BER)

O Oscar (OSS-CAH)

P Papa (PAH-PAH)

Q Quebec (KEH-BECK)

R Romeo (ROW-ME-OH)

S Sierra (SEE-AIR-RAH)

T Tango (TANG-GO)

U Uniform (YOU-NEE-FORM)
or
(OO-NEE-FORM)

V Victor (VIK-TAH)

W Whiskey (WISS-KEY)

X Xray (ECKS-RAY)

Y Yankee (YANG-KEY)

Z Zulu (ZOO-LOO)

1 One (WUN)

2 Two (TOO)

3 Three (TREE)

4 Four (FOW-ER)

5 Five (FIFE)

6 Six (SIX)

7 Seven (SEV-EN)

8 Eight (AIT)

9 Nine (NIN-ER)

0 Zero (ZEE-RO)
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120     UA.V.A.K2 The description & use 
of a Common Traffic Advisory Frequency 
(CTAF) to monitor manned aircraft 
communications
The key to communicating at an airport 
without an operating control tower 
is selection of the correct common 
frequency:	 The	 acronym	 CTAF,	 which	
stands	 for	 Common	 Traffic	 Advisory	
Frequency. Communication when there is 
no	tower,	FSS,	or	UNICOM:	Self-announce	
on MULTICOM frequency 122.9 10 miles 
out.

120      UA.V.A.K4 Aeronautical advisory 
communications station (UNICOM) & 
associated communication procedures 
used by manned aircraft pilots
UNICOM	 is	 a	 nongovernment	 air/ground	
radio communication station that may 
provide airport information at public use 
airports where there is no tower or FSS. 
UNICOM	 frequencies:	 122.700 MHz, 
122.725 MHz, 122.800 MHz, 122.950 
MHz, 122.975 MHz, 123.000 MHz, 
123.050 MHz, 123.075 MHz.

120     UA.V.A.K5 Automatic Terminal 
Information Service (ATIS)
The Automated Terminal Information 
Service	 (ATIS)	 is	 a	 recording	 of	 the	 local	
weather conditions and other pertinent 
non-control information broadcast on a 
local frequency in a looped format. It is 
normally updated once per hour.

120     UA.V.A.K6 Aircraft call signs and 
registration numbers
Civil aircraft pilots should state the 
aircraft type, model or manufacturer’s 
name,	 followed	 by	 the	 digits/letters	 of	
the registration number. sUAS aircraft 
typically	 start	 with	 the	 ‘N’	 and	 then	 the	
digits. When the aircraft manufacturer’s 
name	or	model	is	stated,	the	prefix	“N”	is	
dropped; 
Aztec	Two	Four	Six	Four	Alpha
Bonanza	Six	Five	Five	Golf
Breezy	Six	One	Three	Romeo	Experimental	
(omit	“Experimental”	after	initial	contact)
Student	 Pilots	 Radio	 Identification:	
Fleetwing One Two Three Four, student 
pilot

121     UA.V.A.K7 The phonetic alphabet
The phonetic alphabet and numbers 
are straight forward and requires 
memorization.
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121     UA.V.A.K8 Phraseology: altitudes, 
directions, speed, and time
Figures 
Figures for ceiling heights and upper wind levels 
up	to	9,900	are	stated	as:
500	five	hundred	
4,500	four	thousand	five	hundred
Numbers above 9,900 are stated as:
10,000 one zero thousand
13,500	one	three	thousand	five	hundred	
When a radio frequency contains a decimal point, 
the	decimal	point	is	spoken	as	“POINT.”	
122.1 one two two point one 
Altitudes and Flight Levels 
12,000 one two thousand 
12,500	one	two	thousand	five	hundred	
Directions 
The three digits of bearing, course, heading, or 
wind direction should always be magnetic. The 
word “true” must be added when it applies. 
(Magnetic	course)	005	zero	zero	five	
(Magnetic	bearing)	360	three	six	zero
Annotated directions 
(True course) 050 zero five zero true
 (Magnetic heading) 100 heading one zero 
(Wind direction) 220 wind two two zero
Speeds 
The	speed	followed	by	the	word	“KNOTS.”	
(Speed)	250	two	five	zero	knots
(Speed)	190	one	niner	zero	knots	
Time 
FAA	 uses	 Coordinated	 Universal	 Time	 (UTC)	 for	
all operations. The term “Zulu” may be used to 
denote UTC. 
0920 UTC zero niner two zero
The	 first	 minute	 of	 the	 first	 hour	 is	 indicated	 by	
0000 UTC zero zero zero zero

122     V, Section E: Health & Physiology
122     UA.V.E.K1 Physiological considerations 
& their effects on safety, such as dehydration & 
heatstroke

Important medical factors that a pilot should be 
aware	of	include	hypoxia,	hyperventilation,	middle	
ear and sinus problems, spatial disorientation, 
motion	 sickness,	 carbon	 monoxide	 (CO)	
poisoning, stress and fatigue, dehydration, and 
heatstroke.

123     UA.V.E.K2 Drug & alcohol use
Even	 in	 small	 amounts,	 alcohol	 can	 impair	
judgment, decrease sense of responsibility, affect 
coordination,	 constrict	 visual	 field,	 diminish	
memory, reduce reasoning ability, and lower 
attention span.

123     UA.V.E.K3 Prescription and over-the-
counter medication
14 CFR prohibits pilots from performing 
crewmember duties while using any medication 
that affects the body in any way contrary to safety.

124     UA.V.E.K4 Hyperventilation
Hyperventilation	 is	 the	 excessive	 rate	 and	 depth	
of respiration leading to abnormal loss of carbon 
dioxide	 from	 the	 blood.	 It	 seldom	 incapacitates	
completely, but it causes disturbing symptoms 
that can alarm the uninformed pilot. In such 
cases,	 increased	 breathing	 rate	 and	 anxiety	
further aggravate the problem. Incapacitation 
can eventually result from incoordination, 
disorientation, and painful muscle spasms. 
Hyperventilation can lead to unconsciousness due 
to the respiratory system’s overriding mechanism 
to regain control of breathing. Hyperventilation 
can occur subconsciously when stressful 
situations	are	encountered.	A	pilot	can	experience	
symptoms of lightheadedness, suffocation, 
drowsiness,	 tingling	 in	 the	 extremities,	 and	
coolness.	 The	 remedy	 for	 hyperventilation:	
controlled slow breathing rate, breathing in and 
out of a paper bag held over the nose and mouth 
or talking outloud.

125     UA.V.E.K5 Stress and fatigue
The indications of fatigue are subtle and hard to 
recognize,	 it	 often	 goes	 unidentified	 by	 a	 pilot.	
The	 more	 experienced	 pilot	 may	 actually	 ignore	
signals of fatigue because he or she believes 
flight	experience	will	compensate	for	the	hazard.	
The fatigued pilot is an impaired pilot and	flying	
requires unimpaired judgment.

125     UA.V.E.K6 Factors affecting vision
Of all the senses, vision is the most important 
for	 safe	 flight.	 VLOS	 and	 ‘See	 &	 Avoid’	 are	
requirements for sUAS pilots and visual observers 
(VO).
Factors	 that	 affect	 vision	 include:	 Genetics,	
age,	 stress,	 diet,	 lack	 of	 exercise	 in	 preventing	
diseases that affect vision and direct damage.

125     UA.V.E.K7 Fitness for flight
All pilots except those	 flying	 gliders,	 free	 air	
balloons and sUAS must possess valid medical 
certificates	 to	 exercise	 the	 privileges	 of	 their	
airman	certificates.
Crew members may not participate in the 
operation of an sUAS if they know or have reason 
to know that they have a physical or mental 
condition that could interfere with the safe 
operation of the sUAS.
Physical or mental	 incapacitations	 examples	
include,	 but	 are	 not	 limited	 to,	 such	 things	 as:	
personality disorder manifested by overt acts, a 
psychosis, alcoholism, drug dependence, epilepsy, 
an	 unexplained	 disturbance	 of	 consciousness,	
temporary	or	permanent	loss	of	dexterity,	inability	
to maintain the required “see and avoid”, inability 
to maintain proper situational awareness of 
the	 small	 UA	 operations	 due	 to	 illness	 and/or	
medication(s),	 debilitating	 physical	 condition,	
such as a migraine headache or moderate or 
severe	 body	 ache(s)	 or	 pain(s),	 a	 hearing	 or	
speaking impairment.
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G L O S S A RY
1800WXBrief.com/1-800-WX-BRIEF: Preflight Services: 

Meteorological and aeronautical information, In-
flight Services: enable pilots to maintain an aware-
ness of current and forecasted conditions, as well 
as the status of the NAS, Operational Services: 
Development, translation, processing, and coor-
dination of aeronautical, meteorological and avi-
ation information such as issuing and canceling 
NOTAMs, providing VFR search and rescue, and 
delivering clearances, Emergency Services: Identi-
fying and responding to distress and urgency con-
ditions.  

2.4 GHz (Video/Pictures): Radio frequency for transmit-
ting video between the UA the CS.  

3P Model: Perceive, Process & Perform: A structured 
framework for problem-solving and decision-mak-
ing that offers a simple, practical, and systemat-
ic approach that can be used during all phases of 
flight. 3P utilizes the following checklists: PAVE, 
CARE and TEAM checklists.  

5.8 GHz (Control between UA & CS): Radio frequency for 
transmitting flight instructions from the CS to the 
UA. 

A
Abbreviated briefing: Information to supplement mass 

disseminated data, an update to a previous brief-
ing, need only one or two specific items. 

Abbreviated Injury Scale (AIS): An anatomical scoring 
system that provides a means of ranking the se-
verity of an injury and is widely used by emergency 
medical personnel. 

Above Ground Level (AGL): The altitude above the 
ground elevation. 

Acceleration of gravity: The acceleration on an object 
caused by the force of gravitation. 

Actively tethered unmanned aircraft system: Means an 
unmanned aircraft system in which the unmanned 
aircraft component weighs 4.4 pounds or less, 
including payload but not including the tether; is 
physically attached to a ground station with a taut, 
appropriately load-rated tether that provides con-
tinuous power to the unmanned aircraft and is un-
likely to be separated from the unmanned aircraft; 
and is controlled and retrieved by such ground sta-
tion through physical manipulation of the tether. 
Operated within VLOS at less than 150 AGL, within 
Class G airspace, not flown directly over non-par-

ticipating persons. Does not require a airman cer-
tificate, CoW/CoA or air worthiness certificate.

Aeronautical charts: A map, a navigational tool for pilots. 

Aeronautical Decision Making (ADM): Addresses all 
aspects of decision making in a solo or crew en-
vironment, identifies the steps involved in good 
decision making such as 1) identifying personal 
attitudes hazardous to safe flight, 2) learning be-
havior modification techniques 3) learning how to 
recognize and cope with stress, 4) developing risk 
assessment skills 5) using all available resources 
with more than one crew member (CRM), 6) evalu-
ating the effectiveness of one’s ADM skills. 

Aeronautical Information Manual (AIM): Official guide to
 basic flight information and ATC procedures for 

use in the National Airspace System (NAS) of the 
United States.

Ailerons: A hinged flight control surface usually forming 
part of the trailing edge of each wing of a fixed-
wing aircraft.  

 
Aircraft call signs: Communication call signs assigned 

as unique identifiers to aircraft. 

Aircraft registration: An assigned unique identifier com-
monly referred to as an “N” number and must be 
marked prominently on the UA or accessible with-
out a tool.

Airman certificates: A certificate issued by the Federal 
Aviation Administration (FAA) to persons qualified 
to authorize such persons to serve in the capacity 
for which the certificate was issued.

Airman Knowledge Testing Supplement (AKTS): Each 
FAA certification exam has a unique testing sup-
plement available at testing sites and online. Test 
questions refer to the information in this docu-
ment.

Air masses: Large bodies of air that take on the charac-
teristics of the surrounding area or source region.

Airport Advisory Services / Local Airport Advisory 
(LAA): a service provided by FSS facilities, which 
are located on the landing airport, have a discrete 
ground-to-air communications frequency or the 
tower frequency when the tower is closed, auto-
mated weather reporting with voice broadcasting, 
and a continuous ASOS/AWOS data display.

Airspace hierarchy: Within the airspace classes, there is 
a hierarchy and, in the event of an overlap of air-
space.
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Air Traffic Control (ATC): Personnel and systems that 
direct pilots & aircraft in controlled airspace. The 
ATC responsibilities: Prevent collisions, organize 
and expedite the flow of air traffic, and provide in-
formation and support for pilots.  

Airworthiness: Aircraft is in a condition for safe opera-
tions. Manned aircraft require a Certificate of Air-
worthiness, this term is associated with aircraft 
owners whereas performing ‘safe operations’ is 
associated with the Remote Pilot in Command. 
Currently, this is not a sUA requirement.    

Alert areas: Areas that may contain a high volume of 
pilot training or an unusual type of aerial activity 
which may not be military.

Altimeter: An aviation too used for finding distance 
above sea level, terrain, or some other reference 
point by a comparison of air pressures.

Altitude: The height of a level, point, or object measured 
in feet Above Ground Level (AGL) or from Mean 
Sea Level (MSL). 

Altitude limitations: Part 107 states a sUA may not ex-
ceed 400ft AGL or 400ft above a structure. Exceed-
ing the stated sUA altitude limitations will require a 
Certificate of Waiver (CoW).

 
Angle of attack (AOA): The acute angle between the 

chord line of the airfoil and the direction of the rel-
ative wind.

Anti-meridian: The meridian 180° east or west of the 
Prime Meridian.

Anti-authority: One of the five aeronautical decision-mak-
ing attitudes that may contribute to poor pilot judg-
ment. This attitude is found in people who do not 
like anyone telling them what to do. In a sense, 
they are saying, “No one can tell me what to do.”

Anti-collision lights: UA lights required for twilight op-
erations or CoW night operations. Visibility of the 
anti-collision lights must be up to 3SM.    

Anxiety: An emotion characterized by an unpleasant 
state of inner turmoil, often accompanied by ner-
vous behavior.

ATC authorization or ATC clearance: Sometimes used 
interchangeably. Usually ATC authorization is a 
process of communication between the pilot and 
the ATC controller such as a request to land or take 
off. ATC clearance involves entering a specific con-
trolled & regulated airspace to prevent collisions.

ATC communication frequencies: Radio frequencies 
identified on VFR Sectional Charts to establish 
communication with local ATC. 

Atmospheric circulation: Atmospheric circulation is the 
movement of air at all levels of the atmosphere 
due to the unequal heating of the Earth’s surface.

Atmospheric hazard: The effect of obstructions on wind 
or the sudden lack of wind impacting a sUA.

Attitude: The orientation of an aircraft relative to Earth’s 
horizon.

Automated flight, Autonomous operation, Autopilot: An 
operation in which the remote pilot, prior to flight, 
inputs a flight plan into the control station (CS), 
which sends it to the autopilot onboard the small 
UA. During automated flight, flight control inputs 
are made by components onboard the aircraft, not 
from a CS. 

Automated Surface Observing System (ASOS): Weather 
reporting system which provides surface observa-
tions every minute via digitized voice broadcasts 
and printed reports.

Automated Terminal Information Service (ATIS): The 
continuous broadcast of recorded non-control in-
formation in selected terminal areas. Its purpose 
is to improve controller effectiveness and relieve 
frequency congestion by automating repetitive 
transmission of essential but routine information.

Automated Weather Observing Station (AWOS): Auto-
mated weather reporting system consisting of var-
ious sensors, a processor, a computer-generated 
voice subsystem, and a transmitter to broadcast 
weather data.

Aviation medical examiners: Physicians with a special 
interest in aviation safety and training in aviation 
medicine that provide medical certifications for pi-
lots.

Aviation routine weather report (METAR): Observation 
of current surface weather reported in a standard 
international format.

Aviation Weather Center (AWC): Displays a variety avia-
tion forecast products over the Internet at aviation-
weather.gov.

Axes of an aircraft: Three imaginary lines that pass 
through an aircraft’s center of gravity. The axes can 
be considered as imaginary axles around which 
the aircraft rotates. The three axes pass through 
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the center of gravity at 90° angles to each other. 
The axis from nose to tail is the longitudinal axis 
(pitch), the axis that passes from wingtip to wing-
tip is the lateral axis (roll), and the axis that passes 
vertically through the center of gravity is the verti-
cal axis (yaw).

B
B4UFLY: An easy-to-use smartphone app that helps un-

manned aircraft operators determine whether there 
are any restrictions or requirements in effect at the 
location where they want to fly.

Banked turns: Load factors become significant to both 
flight performance and load on wing structure as 
the bank increases beyond approximately 45°.

Base Leg: A flight path at right angles to the landing run-
way off its approach end. The base leg normally ex-
tends from the downwind leg to the intersection of 
the extended runway centerline.

Basic weather minimums: No pilot may operate an air-
craft under basic VFR when the flight visibility is 
less, or at a distance from clouds that is less, than 
that prescribed for the corresponding altitude and 
class of airspace.

Binoculars: A type of vision aid which may be used only 
momentarily to enhance situational awareness. 

Blood alcohol concentration (BAC): Used as a metric of 
alcohol intoxication for legal or medical purposes. 
A Remote PIC, person manipulating the controls, 
VO, or other crew member are prohibited in partici-
pation of operations if he or she has a blood alcohol 
concentration of .04 percent or greater.

Briefings: 3 types of FSS briefings: Standard, Abbreviat-
ed and Outlook briefings. Crew member briefing in-
cludes: informing the sUAS crew about the operat-
ing conditions, emergency procedures, contingency 
procedures, roles and responsibilities, and potential 
hazards.

C
Carbon dioxide: The human body requires carbon dioxide 

and oxygen during normal, healthy breathing. The 
levels of CO2 help control breathing with the brain’s 
breathing center. An important factor that greatly 
affects the levels of CO2 is hyperventilation, breath-
ing out carbon dioxide too soon. Too small amount 
of CO2 in the lungs as a result of hyperventilation 
will trigger a chemical reaction that makes it diffi-
cult for oxygen to be released from the bloodstream 
to the tissues of the body.

Carbon monoxide (CO) poisoning: Can occur from mo-
tor vehicles, heaters, or equipment that run on car-
bon-based fuels. It is a colorless and odorless gas. 
CO poisoning symptoms commonly include: head-
ache, dizziness, weakness, vomiting, chest pain, 
and confusion.

CARE checklist: A method to review hazards & evaluate 
risks. (Consequences, Alternatives, Reality, External 
factors)

Castellanus: A cloud with a common base with separate 
vertical development, castle-like. 

Ceiling:  The lowest layer of clouds reported as being bro-
ken or overcast, or the vertical visibility into an ob-
scuration like fog or haze.

Center of gravity (CG): It is the mass center of the aircraft 
or the theoretical point at which the entire weight of 
the aircraft is assumed to be concentrated. The CG 
is a three-dimensional point with longitudinal, later-
al, and vertical positioning in the aircraft.

Centripetal force: A center-seeking force directed inward 
toward the center of rotation created by the horizon-
tal component of lift in turning flight.

Certificate of aircraft registration: Before an aircraft can 
be flown legally, it must be registered with the FAA 
Aircraft Registry. The Certificate of Aircraft Regis-
tration, which is issued to the owner as evidence of 
the registration, must be carried with the Remote 
Pilot in Command at all times. 

Certificate of airworthiness: A certificate indicating, at the 
time of inspection, the aircraft is in a condition for 
safe operations. Manned aircraft require a Certifi-
cate of Airworthiness, this term is associated with 
aircraft owners whereas performing ‘safe opera-
tions’ is associated with the Remote Pilot in Com-
mand. Currently, this is not a sUA requirement.   

Certificate of Authorization (CoA): Means a Federal Avia-
tion Administration grant of approval for a specific 
UA flight operation. Similar to a CoW.

Certificate of Waiver (CoW): If approved will allow a sUAS 
operation to deviate from certain provisions of part 
107 if the FAA finds that the proposed operation can 
be safely conducted under the terms of that CoW. 

Chart Supplement U.S.: Provides comprehensive airport 
information: (public and joint use airports), heli-
ports, seaplane bases, NAVAIDs, communications 
data, weather data, airspace, special notices and 
operational procedures that are open to the public. 
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Chart User’s Guide (CUG): An introduction to the Federal 
Aviation Administration’s (FAA) aeronautical charts 
and publications.

Chord line: An imaginary straight line drawn through an 
airfoil from the leading edge to the trailing edge.

Cirro/Cirrus: Form above 20,000 feet AGL and usually 
form only in stable air. They are made up of ice crys-
tals and pose no real threat of turbulence or aircraft 
icing. 

Civil penalty: A financial penalty imposed by a govern-
ment agency as restitution for wrongdoing. The 
wrongdoing is typically defined by a codification of 
legislation, regulations, and decrees.

Class A: Class A airspace is generally the airspace from 
18,000 ft mean sea level (MSL) up to and including 
flight level (FL) 600. All operation in Class A air-
space is conducted under instrument flight rules 
(IFR) and UA operations are prohibited.

Class B: Class B airspace is generally airspace from the 
surface to 10,000 feet MSL surrounding the nation’s 
busiest airports. (This is not a complete descrip-
tion)

Class B VFR Transition Route: For transitioning around, 
under and through complex airspace. (This is not a 
complete description)

Class C: Class C airspace is generally airspace from the 
surface to 4,000 feet above the airport elevation 
(charted in MSL) surrounding those airports that 
have an operational control tower. (This is not a 
complete description)

Class D: Class D airspace is generally airspace from the 
surface to 2,500 feet above the airport elevation 
(charted in MSL) surrounding those airports that 
have an operational control tower.  (This is not a 
complete description) 

Class E: Controlled airspace that is designated to serve a 
variety of terminal or en route purposes. A majority 
of the controlled and regulated airspace, most of 
which starts at 1,200ft AGL.

Class E surface designated for an airport: Designated 
for an airport without a control tower in operation 
which has surface areas that extend upward to a 
designated altitude, or to the adjacent or overlying 
controlled airspace. ATC clearance required.

Class E surface extension: Begins at the surface and ex-
tends up to the overlying controlled airspace. No 
ATC clearance required.

Class E transition areas: Designated for transitioning air-
craft to/from the terminal or en route environment. 
Transition areas extend upward from either 700 feet 
AGL (magenta vignette) or 1,200 feet AGL (blue vi-
gnette) and remain in effect continuously, regard-
less of airport operating hours or surface area sta-
tus. No ATC clearance required.

Class G: Airspace (uncontrolled) that has not been desig-
nated as Class A, B, C, D, or E airspace. ATC has no 
authority or responsibility to control air traffic, pilots 
should remember there are visual flight rules (VFR) 
minimums that apply. Reckless and hazardous op-
erations are prohibited. 

Common Traffic Advisory Frequency (CTAF): A frequen-
cy designated for the purpose of carrying out air-
port advisory practices while operating to or from 
an airport without an operating control tower. The 
CTAF may be a Universal Integrated Community 
(UNICOM), MULTICOM, Flight Service Station (FSS), 
or tower frequency and is identified in appropriate 
aeronautical publications.  

Communication links: All electronic links (wireless and ra-
dio frequency communication) between the Control 
Station (CS) and 1) the UA 2) GPS satellites 3) and 
other supporting equipment.

Community-Based Organization: Means a membership 
based association entity that: 1) is a 501(c)(3) of 
the IRS code of 1986, 2) is exempt from tax under 
section 501(a) of the IRS Code of 1986, 3) the mis-
sion of which is demonstrably the furtherance of 
model aviation, 4) provides a comprehensive set of 
safety guidelines for all aspects of model aviation 
addressing the assembly and operation of model 
aircraft and that emphasize safe aeromodelling op-
erations within the national airspace system and the 
protection and safety of individuals and property on 
the ground, and may provide a comprehensive set 
of safety rules and programming for the operation 
of unmanned aircraft that have the advanced flight 
capabilities enabling active, sustained, and con-
trolled navigation of the aircraft beyond visual line 
of sight of the operator 5) provides programming 
and support for any local charter organizations, 
affiliates, or clubs; and 6) provides assistance and 
support in the development and operation of locally 
designated model aircraft flying sites.

.
Compass heading: The magnetic heading corrected for 

deviation.

Contingency procedures: An alternative to the normal 
procedure; triggered if an unusual but anticipated 
situation arises.  

Controlled airspace: A generic term that covers the differ-
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ent classifications of airspace and defined dimen-
sions within which air traffic control (ATC) service is 
provided in accordance with the airspace classifica-
tion or IFR flights and to VFR flights in accordance 
with the airspace classification.

Controlled Firing Areas (CFA): Contains activities which 
could be hazardous to non-participating aircraft.

Controlling agency: A designated agency for a particular 
airspace or area other than the ATC.

Control link: All electronic links (wireless and radio fre-
quency communication) between the Control Sta-
tion (CS) and the UA that control and command the 
UA.

 
Control Station (CS): An interface used by the remote pilot 

or the person manipulating the controls to control 
the flight path of the small UA.  

Convective currents: An atmospheric motion (upward 
and/or downward movement) which can occur any-
where there is an uneven heating of the Earth’s sur-
face.  An air mass passing over a warmer surface is 
warmed from below, and convective currents form, 
causing the air to rise.

Convective SIGMET: An alert which implies severe or 
greater turbulence, severe icing, and low−level wind 
shear. A convective SIGMET may be issued for any 
convective situation that the forecaster feels is haz-
ardous to all categories of aircraft. (This is not a 
complete description)

Convective turbulence: Strong convective currents (as-
cending and descending). Hazardous to aircraft.

Coriolis force: The force created by the rotation of the 
Earth which is not perceptible to humans however it 
significantly affects motion over large areas for an 
air mass or body of water.

CORONA: A buildup of negative particles on the skin of 
an aircraft, Precipitation Static or P-static, and a 
sudden discharge of the particles all at once. A CO-
RONA event can adversely affect aircraft avionics. 
Static Dischargers help prevent P-Static.

Counter-UAS System (C-UAS): Means a system or device 
capable of lawfully and safely disabling, disrupting, 
or seizing control of an unmanned aircraft or un-
manned aircraft system.

Crew member briefings: Include, but not limited too that 
the crew members are informed about the operat-
ing conditions, emergency procedures, contingency 
procedures, roles and responsibilities, and potential 
hazards.  

Crew members: All sUAS operation assigned participants.

Crew Resource Management (CRM): The application of 
team management during all phases of operations 
which must make effective use of all available re-
sources; human resources, hardware, and informa-
tion. CRM is one way of addressing the challenge 
of optimizing the human/machine interface and ac-
companying interpersonal activities.

Crosswind Leg: A flight path at right angles to the landing 
runway off its upwind end.

Cumulo/Cumulus: Appear as white, fluffy cotton balls with 
vertical motion or thermal uplift.  

Cumulonimbus: Contain large amounts of moisture and 
unstable air and usually produce hazardous weath-
er phenomena, such as lightning, hail, tornadoes, 
gusty winds, and wind shear. 

D
Dangerous weapon: Means a weapon, device, instrument, 

material, or substance, animate or inanimate, that 
is used for, or is readily capable of, causing death 
or serious bodily injury, except that such term does 
not include a pocket knife with a blade of less than 
2½ inches in length.

Daylight operation: The time during the day between the 
end of morning civil twilight and before the begin-
ning evening civil twilight. This type of operation 
does not require anti-collision lights. Twilight oper-
ations do require anti-collision lights visible up to 
3SM and operation of a sUAS at night is prohibited.

Debilitating physical condition: A condition such as a 
migraine headache or moderate or severe body 
ache(s) or pain(s) that can render a remote PIC, per-
son manipulating the controls, or VO incapable of 
performing their sUAS operational duties.

DECIDE Model: A continuous loop process that provides 
the pilot with a logical way of making decisions. DE-
CIDE means to Detect, Estimate, Choose a course 
of action, Identify solutions, Do the necessary ac-
tions, and Evaluate the effects of the actions.

Decimal format: Latitude and longitude order and format 
where ‘minutes’ are expressed as hundredths: Ex-
ample: 35.13° N, 111.66° W

Density altitude: Pressure altitude corrected for nonstan-
dard temperature. As the density of the air increas-
es (lower density altitude), aircraft performance in-
creases; conversely as air density decreases (higher 
density altitude), aircraft performance decreases.
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Dew point: Given in degrees, is the temperature at which 
the air can hold no more moisture. When the tem-
perature of the air is reduced to the dew point, the 
air is completely saturated and moisture begins to 
condense out of the air in the form of fog, dew, frost, 
clouds, rain, or snow.

Direct participant: Any sUAS crew member assigned to an 
operation.

Direct User Access Terminal System (DUATS): A system 
that provides current FAA weather and flight plan 
filing services to certified civil pilots, via personal 
computer, or phone access to the system. Pilots 
can request specific types of weather briefings and 
other pertinent data for planned flights.

Direct visual observation: Maintaining awareness of the 
position of the sUA by way of the Remote PIC or 
VO maintaining visual con-tact with the sUA and the 
surrounding airspace.

Downwind leg: A flight path parallel to the landing runway 
in the direction opposite to landing. The downwind 
leg normally extends between the crosswind leg 
and the base leg.

Drag: A rearward, retarding force caused by disruption 
of airflow by the wing, rotor, fuselage, and other 
protruding objects. As a general rule, drag oppos-
es thrust and acts rearward parallel to the relative 
wind.   

E
Effective scanning: Accomplished with a series of short, 

regularly spaced eye movements that bring succes-
sive areas of the sky into the central visual field. 
Each movement should not exceed 10°, and each 
should be observed for at least 1 second to enable 
detection.

Elevators: The horizontal, movable primary control surface 
in the tail section, or empennage, of an airplane. The 
elevator is hinged to the trailing edge of the fixed 
horizontal stabilizer which controls pitch.

Emergency planning: A vital component of preflight fa-
miliarization, preflight planning and crew member 
briefings.

Emergency procedures:  The Remote PIC is responsible 
for every aspect of a sUAS operation. Emergency 
procedures are standardized processes which are 
the baseline actions in the event of an emergency. 
Baseline emergency procedures are tailored to ap-
propriately meet the needs of each sUAS operation 
and crew members.

Equator: An imaginary circle equidistant from the poles of 
the Earth.  

Execute Controls: The goal is to perform by taking action 
to eliminate hazards or mitigate risk, and then con-
tinuously evaluate the outcome of this action.  

Exhaust/plumes: Caused by industrial exhaust stacks or 
in nature such as the release of geothermal  energy 
or forest fires. The exhaust may or may not be visi-
ble therefore if your sUAS operation is near a loca-
tion such as this it is advised to fly upwind from the 
plume. Operations are prohibited near emergency 
situations such as forest fires.  

Eyeglasses: (Spectacles) An optical instrument consist-
ing of a frame that holds a pair of lenses for cor-
recting defective vision which is not identified as a 
vision aid (such as binoculars).

F
Fatigue: The fatigued pilot is an impaired pilot! It causes 

degradation of attention and concentration, im-
paired coordination, and decreased ability to com-
municate. These factors seriously influence the 
ability to make effective decisions. Physical fatigue 
results from sleep loss, exercise, or physical work. 
Factors such as stress and prolonged performance 
of cognitive work result in mental fatigue.

Federal Airway routes: Class E airspace areas that extend 
upward from 1,200 feet to, but not including, 18,000 
feet MSL, unless otherwise specified.

Final approach: Part of an instrument approach procedure 
in which alignment and descent for landing are ac-
complished.

Five fundamental risk elements: Flight, pilot, aircraft, en-
vironment, and type of operation that comprise any 
given aviation situation.

Flight characteristics: The performance exhibited by an 
aircraft such as a tendency to stall or to yaw, or an 
ability to remain stable under certain conditions 
such as: Aircraft center of gravity, maneuvers, pay-
loads, speeds, and operating environment (weath-
er).

Flight Service Station (FSS): Air traffic facilities that pro-
vide pilot briefing, en route communications, VFR 
search and rescue services, assist lost aircraft and 
aircraft in emergency situations, relay ATC clearanc-
es, originate Notices to Airmen (NOTAM), broadcast 
aviation weather and National Airspace System 
(NAS) information, receive and process IFR flight 
plans, and monitor navigational aids (NAVAIDs).  
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Fog: A cloud that is on the surface. It typically occurs when 
the temperature of air near the ground is cooled to 
the air’s dew point. At this point, water vapor in the 
air condenses and becomes visible in the form of 
fog.  

Forces on aircraft: The four forces acting on an aircraft 
in straight-and-level, unaccelerated flight are thrust, 
drag, lift, and weight.

Four fundamental principles of risk management: 1) Ac-
cept no unnecessary risk 2) Make risk decisions at 
the appropriate level 3) Accept risk when benefits 
outweigh dangers (costs) 4) Integrate risk manage-
ment into planning at all levels.

Free air balloons: Identified as a Manned Free Balloon or 
hot air balloon: §31.1 Applicability. Like a UA it does 
not require a medical certificate to pilot.

Front: The boundary layer between two types of air mass-
es. 

G
Glider: A heavier-than-air aircraft that is supported in flight 

by the dynamic reaction of the air against its lifting 
surfaces, and whose free flight does not depend 
principally on an engine.

GPS communication links: A communication link between 
an active UA and a GPS satellite. AC 107-2 recom-
mends 4 active satellite connection links.

Ground fog: Similar to radiation fog but less than 20 feet 
thick. Usually forms in low-lying areas like mountain 
valleys. Occurs when the ground cools rapidly due 
to terrestrial radiation, and the surrounding air tem-
perature reaches its dew point. 

Guy Wires: They support most skeletal structures, they 
are very difficult to see in good weather and can 
be invisible at dusk or during periods of reduced 
visibility. These wires can extend about 1,500 feet 
horizontally from a structure; there-fore, all skele-
tal structures should be avoided horizontally by at 
least 2,000 feet.

H
Hail/Hailstone: Supercooled drops above the freezing 

level begin to freeze. Once a drop has frozen, oth-
er drops latch on and freeze to it, so the hailstone 
grows. Hail competes with turbulence as the great-
est thunderstorm hazard to aircraft. A convective 
SIGMET will be issued for hail 3/4 inch or larger.

Halon: Any of a number of unreactive gaseous compounds 
of carbon with bromine and other halogens, used 
in fire extinguishers, but now known to damage the 

ozone layer.
Halon 1301: This particular Halon, Bromotrifluorometh-

ane (BTM), is ineffective in controlling lithium bat-
tery fires.

Hazard and risk: The two defining elements of Aeronauti-
cal Decision-Making Model

Hazard/risk assessment: Starts with a pre-flight inspec-
tion and crew member briefings. Analyzing the like-
lihood and severity of the hazards occurring estab-
lishes the probability of risk.  

Hazardous Attitudes & Antidotes: Attitude affects the 
quality of decisions. Attitude is a motivational 
predisposition to respond to people, situations, or 
events in a given manner. There are five hazardous 
attitudes that can interfere with the ability to make 
sound decisions and exercise authority properly: an-
ti-authority, impulsivity, invulnerability, macho, and 
resignation. Recognition of hazardous thoughts is 
the first step toward neutralizing them.

Hazardous material: A substance or material that the Sec-
retary of Transportation has determined is capable 
of posing an unreasonable risk to health, safety, 
and property when transported in commerce, and 
has designated as hazardous under section 5103 
of Federal hazardous materials transportation law 
(49 U.S.C. 5103). The term includes hazardous sub-
stances, hazardous wastes, marine pollutants, ele-
vated temperature materials, materials designated 
as hazardous in the Hazardous Materials Table (see 
49 CFR §172.101), and materials that meet the de-
fining criteria for hazard classes. 49 CFR §171.8

Health and physiological factors affecting pilot perfor-
mance: Includes anxiety, hypoxia, hyperventilation, 
middle ear and sinus problems, spatial disorienta-
tion, motion sickness, carbon monoxide (CO) poi-
soning, stress & fatigue, dehydration, heatstroke 
and the effects of alcohol & drugs.

Heatstroke: A condition caused by any inability of the 
body to control its temperature. Onset of this condi-
tion may be recognized by the symptoms of dehy-
dration. Drink plenty of water.

Helipad: A small, designated area, usually with a prepared 
surface, on a heliport, airport, landing/takeoff area, 
apron/ramp, or movement area used for takeoff, 
landing, or parking of helicopters. 

Heliport: An area of land, water, or structure used or in-
tended to be used for the landing and takeoff of he-
licopters and includes its buildings and facilities if 
any.
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Horizontal component of lift: Also known as centripetal 
force: The force that pulls the aircraft from a straight 
flight path to make it turn.

Horizontal visibility: Surface (horizontal) visibility is re-
ported in METAR reports in terms of statute miles.

Hover mode: One of several options during loss of control 
(LoC) autopilot or pre-programmed sequences.  

Hyperventilation: The excessive rate and depth of respi-
ration leading to abnormal loss of carbon dioxide 
from the blood. The human body requires carbon 
dioxide and oxygen during normal, healthy breath-
ing. The levels of CO2 help control breathing with 
the brain’s breathing center. Too small amount of 
CO2 in the lungs as a result of hyperventilation will 
trigger a chemical reaction that makes it difficult for 
oxygen to be released from the bloodstream to the 
tissues of the body. 

I
ICAO station identifier: A four-letter code as established 

by the International Civil Aviation Organization 
(ICAO).  

Icing hazards: Includes structural icing from frozen con-
densation that sticks to the outside of the airplane. 
Examples like structural icing degrades an aircraft’s 
performance. It can destroy the smooth flow of air, 
increasing drag while decreasing the ability of the 
airfoil to create lift.

IFR traffic: Aircraft traffic that depends upon flying by ref-
erence to instruments in the flight deck, and navi-
gation is accomplished by reference to electronic 
signals.

Impaired judgment: Includes, but not limited too, the in-
terference of proper and good judgment. A in-ex-
haustive list includes but not limited too: Alcohol, 
drugs, over-the-counter medication, fatigue, stress, 
physical and/or medical conditions, environmental 
conditions which may unnecessarily interfere with 
proper and good judgment.

Impulsivity: One of the five aeronautical decision-making 
attitudes that may contribute to poor pilot judgment. 
This is the attitude of people who frequently feel the 
need to do something, anything, immediately. They 
do not stop to think about what they are about to do, 
they do not select the best alternative, and they do 
the first thing that comes to mind.

IMSAFE checklist: A checklist for mitigating personal 
risk, it assists in determining physical and mental 
readiness for flying:  I = Illness, M = Medication, S = 
Stress, A = Alcohol, F = Fatigue, E = Emotion

In-flight emergency: Any situation requiring immediate 
action, the remote pilot in command may deviate 
from any part 107 rule to the extent necessary to 
avoid that emergency. After the operation has con-
cluded the remote pilot in command who had to 
deviate from the rules must, upon request, send a 
written report of that deviation to the FAA.

International Date Line: located halfway round the world 
from the prime meridian—the zero degrees longi-
tude established in Greenwich, England, in 1852. 
Roughly follows the 180 degree longitude line (An-
ti-meridian).

Invulnerability: One of the five aeronautical decision-mak-
ing attitudes that may contribute to poor pilot judg-
ment. This describes people who falsely believe 
that accidents happen to others, but never to them-
selves.

K
Kite: Means a framework, covered with paper, cloth, metal, 

or other material, intended to be flown at the end of 
a rope or cable, and having as its only support the 
force of the wind moving past its surfaces. 

Knowledge testing center (KTC): Authorized commercial 
testing center. 

L
Lasers: A device that emits light through a process of opti-

cal amplification based on the stimulated emission 
of electromagnetic radiation. FAA regulations pro-
hibit the disruption of aviation activity by any person 
on the ground or in the air. Pilots should be aware 
that illumination from these laser operations are 
able to create temporary vision impairment.

Lateral axis: This axis is restricted to the motion of  a 
‘pitch’ which is controlled by the elevators. Pitching 
means the nose of an aircraft is either moving up or 
down with regard to the lateral axis.

Lateral boundaries of the surface area of Class E airspace 
designated for an airport: Designated Class E sur-
face airspace directly surrounding and associated 
with an airport represented as magenta segmented 
lines that completely enclose an airport. Does not 
include Class E surface extensions.   

Latitude: Circles parallel to the equator are ‘parallels of lat-
itude’. They are used to measure degrees of latitude 
north (N) or south (S) of the equator.  

Lenticularus/Lenticular: Lens-shaped clouds, formed 
over mountains in strong winds.
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Lift: A force that is produced by the dynamic effect of the 
air acting on the airfoil and acts perpendicular to the 
flight path through the center of lift (CL) and perpen-
dicular to the lateral axis. In level flight, lift opposes 
the downward force of weight.

Lightning: A sudden high voltage electrostatic discharge 
that occurs typically during a thunderstorm. This 
discharge occurs between electrically charged re-
gions of a cloud, between two clouds, or between a 
cloud and the ground.  

LiPo: A Lithium-ion polymer battery that is a rechargeable 
battery using polymer electrolytes.

Lithium battery: Batteries that have lithium as an anode. 
These types of batteries are also referred to as lith-
ium-metal batteries. They stand apart from other 
batteries in their high charge density (long life) and 
high cost per unit. 

Load factor: A proportion between lift and weight and has 
a trigonometric relationship. The load factor is mea-
sured in Gs (acceleration of gravity), a unit of force 
equal to the force exerted by gravity on a body at 
rest and indicates the force to which a body is sub-
jected when it is accelerated. 

Local Airport Advisory (LAA): An advisory service provid-
ed by Flight Service Station (FSS) facilities, which 
are located on the landing airport, using a discrete 
ground-to-air frequency or the tower frequency 
when the tower is closed. LAA services include lo-
cal airport advisories, automated weather reporting 
with voice broadcasting, and a continuous ASOS/
AWOS data display.  

Longitude: Meridians of longitude are drawn as black 
lines vertically up & down from the North Pole to 
the South Pole at right angles to the Equator. The 
“Prime Meridian” 0° 00′ 00, which passes through 
Greenwich, England, is used as the zero line from 
which measurements are made in degrees east (E) 
and west (W) to 180°.

Longitudinal axis: This axis runs from the nose of the air-
craft to the tail and the motion about the axis is a 
‘roll’ controlled by the ailerons.

Longitudinal stability (Pitching): Longitudinal stability 
about the lateral axis is the most affected by cer-
tain variables in various flight conditions such as: 
1) Location of the wing with respect to the CG, 2.)
Location of the horizontal tail surfaces with respect 
to the CG, 3) Area or size of the tail surfaces.

Loss of Control (LOC): The unexpected inability to proper-
ly control a  UA from the Control Station (CS).

Low Altitude Authorization and Notification Capability 
(LAANC): These systems provide access to con-
trolled airspace near airports through near real-time 
processing of airspace authorizations for UAS op-
erations below approved altitudes in controlled air-
space. LAANC systems are an emerging technolo-
gy.

M
Macho or machoism: One of the five aeronautical deci-

sion-making attitudes that may contribute to poor 
pilot judgment. Pilots with this type of attitude will 
try to prove themselves by taking risks in order to 
impress others.

Magnetic azimuth: Regarding ‘Runway Designation Mark-
ings’ this is a magnetic compass. If a runway states  
‘13’ then the magnetic azimuth is 130 degrees from 
the center line.

Magnetic bearing (MB): The direction to or from a radio 
transmitting station measured relative to magnetic 
north.

Magnetic compass. A device for determining direction 
measured from magnetic north.

Magnetic heading (MH): The direction an aircraft is point-
ed with respect to magnetic north. The magnetic 
heading, when corrected for deviation, is known as 
compass heading. 

Magnetic North: A freely suspended two-pole magnet 
points to magnetic north.

Magnetic variation: Compass error caused by the differ-
ence in the physical locations of the magnetic north 
pole and the geographic north pole.

Manned aircraft: An aircraft that requires direct pilot con-
tact. This does not include ‘tethered’ aircraft.

Maximum Elevation Figure (MEF): The highest known ad-
justed elevation point for a quadrant on a VFR sec-
tional chart.

Mean Sea Level (MSL): The average height of the surface 
of the sea at a particular location for all stages of 
the tide over a 19-year period. Regarding altitude it 
is the ‘true altitude’ or vertical distance above sea 
level expressed as feet above mean sea level (MSL).

Medical certification: Acceptable evidence of physical 
fitness on a form prescribed by approved medical 
personnel.

 
Meridians: See ‘Longitude’
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Microburst: A strong downdraft which normally occurs 
over horizontal distances of 1 NM or less and ver-
tical distances of less than 1,000 feet. In spite of 
its small horizontal scale, an intense microburst 
could induce windspeeds greater than 100 knots 
and downdrafts as strong as 6,000 feet per minute.

Military Operations Area (MOA): Airspace established for 
the purpose of separating certain military training 
activities from IFR traffic.

Military Training Route (MTR): Routes used by military 
aircraft to maintain proficiency in tactical flying. 
These routes are usually established below 10,000 
feet MSL for operations at speeds in excess of 250 
knots. Routes are identified as IFR (IR), and VFR 
(VR), followed by a number. Routes below 1,500 ft 
are identified by 4 numbers, routes above 1,500 ft 
are identified by 3 numbers. (e.g., IR206, VR207). 

Model aircraft: This term is good to know but has been 
repealed with regards to Section 349 of the  FAA 
Reauthorization Act of 2018’. Previously, in Section 
336 a model aircraft was defined as an unmanned 
aircraft is: (1) Capable of sustained flight in the at-
mosphere; (2) Flown within visual line of sight of the 
person operating the aircraft; and (3) Flown for hob-
by or recreational purposes.

Moored balloons: The term ‘moored’ means tethered or 
anchored. Therefore a moored balloon is any light-
than-air balloon secured in place by a tether. Its 
movement is restricted by the length of the tether.

Motion sickness: A feeling of nausea and dizziness, 
sometimes accompanied by vomiting, resulting 
from stimulation by motion of the semicircular ca-
nals of the ear during travel by car, plane, etc.  

MULTICOM: A mobile service not open to public corre-
spondence used to provide communications essen-
tial to conduct the activities being performed by or 
directed from private aircraft. Use MULTICOM when 
CTAF/UNICOM frequencies are not available to 
self-announce. MULTICOM frequency: 122.9 

N
National Airspace System (NAS): The common network 

of United States airspace—air navigation facilities, 
equipment and services, airports or landing areas; 
aeronautical charts, information and services; rules, 
regulations and procedures, technical information; 
and manpower and material. 

National Oceanic & Atmospheric Administration (NOAA): 
NOAA is an agency that enriches life through sci-
ence. Science from the surface of the sun to the 
depths of the ocean floor informing the public of 

the changing environment. Service include but not 
limited to: daily weather forecasts, severe storm 
warnings, and climate monitoring to fisheries man-
agement, coastal restoration and supporting ma-
rine commerce.

National Security Areas (NSA): Areas consisting of air-
space of defined vertical and lateral dimensions es-
tablished at locations where there is a requirement 
for increased security and safety of ground facili-
ties. Pilots are requested to voluntarily avoid flying 
through the depicted NSA. When it is necessary to 
provide a greater level of security and safety, flight 
in NSAs may be temporarily prohibited. Regulatory 
prohibitions are disseminated via NOTAMs.

National Transportation Safety Board (NTSB): A U.S. 
Government independent organization responsible 
for investigations of accidents involving aviation, 
highways, waterways, pipelines, and railroads in the 
United States. NTSB is charged by congress to in-
vestigate every civil aviation accident in the United 
States.  

National Weather Service (NWS): A network of radar sites 
for detecting coverage, intensity, and movement of 
precipitation. The network is supplemented by FAA 
and DOD radar sites in the western sections of the 
country. 

National welfare: The well-being and safety of national in-
terests, citizens and property.

Nautical miles (NM): In aviation it is the standard unit of 
measurement defined as 6,076.1 ft or 1.15 Statute 
Miles. 1 degree of latitude is 60 nautical miles apart, 
therefore 1 minute of latitude is equal to 1 nautical 
mile. In aviation unit of speed is the knot defined as 
one nautical mile per hour.

NAVAID: Navigation aids

Night: The time between the end of evening civil twilight 
and the beginning of morning civil twilight.

Nimbo/Nimbus: A prefix or a suffix to cloud type,  nimbus 
means “rain”.  

NonRegulatory airspace: This airspace includes military 
operations areas (MOAs), warning areas, alert ar-
eas, and controlled firing areas. These areas do not 
have strict regulations, they do have guides and rec-
ommendations with basic VFR minimums. 

NonTowered Airport: An airport without an operating con-
trol tower. Pilots are advised to self-announce 10 
miles out.
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North Pole: The Geographic North Pole or Terrestrial 
North Pole, is the point in the Northern Hemisphere 
where the Earth’s axis of rotation meets its surface. 
All lines of longitude converge at the North Pole and 
the South Pole.

Notices to Airmen (NOTAM): A notice filed with an avia-
tion authority to alert aircraft pilots of any hazards 
en route or at a specific location in the National Air-
space System. The authority in turn provides means 
of disseminating relevant NOTAMs to pilots.  

O
Obstructions to flight: Include but not limited to man-

made obstructions: buildings, skeletal structures, 
guy wires and natural obstructions: trees, terrain. 

Obstruction to visibility: Weather, terrain or structures that 
interfere with proper VLOS duties. 

Operating conditions: This includes a multitude of vari-
ables such as but not limited to: weather, density al-
titude, payload and aircraft maneuvers. Refer to the 
Pilot’s Operating Handbook/Airplane Flight Manual 
(POH/AFM) for a particular model of aircraft. 

Operating environment: Regarding sUAS operations this 
includes the entire area where all assigned crew 
members, supporting equipment and UA of that 
particular operation are actively  involved.

Operating limitations: They support the remote pilot’s 
ability to identify hazardous conditions relating to 
encroaching aircraft, persons on the ground and/
or property and to take the appropriate actions to 
maintain safety. They include: time of operations 
(day vs night), speed, altitude, visibility, and cloud 
clearances.

Operational control (with respect to a flight): Means the 
exercise of authority over initiating, conducting or 
terminating a flight. Command and Control (C2).

Operational duties: These include two types: 1) Those re-
quired by regulation such as Part 107 and 2) those 
duties assigned to a crew member.  

Other Airspace: 1) Nonregulatory – Military Training Route 
(MTR), Terminal Radar Service Areas (TRSAs), 
Parachute Jump Aircraft Operations 2) Regulatory 
– Temporary Flight Restrictions, Visual Flight Rules 
(VFR) routes. National Security Areas (NSA) can be 
one or the other depending on the assignment. 

Outlook briefing: Request when your proposed time of de-
parture is six or more hours from the time of the 
briefing.

Overcast: Entire sky is covered (8/8) with clouds or other 
visible obstruction such as smoke from a forest fire. 
Visibility is considered broken when the clouds are 
5/8s to 7/8s of the sky.

Overhead wires: A structure used in electric power trans-
mission and distribution to transmit electrical ener-
gy along large distances. It consists of one or more 
conductors (commonly multiples of three) sus-
pended by towers or poles.  

Over-the-counter (OTC) medication: Medicines sold di-
rectly to a consumer without a prescription as op-
posed to prescription drugs, which may be sold only 
to consumers possessing a valid prescription.  

Owner (In the context of a UA): A person 13 years or old-
er, a U.S. citizen, a U.S. corporation. Also includes 
a buyer in possession, a bailee, a lessee of a small 
unmanned aircraft under a contract of conditional 
sale, and the assignee of that person. Owners of 
manned aircraft are responsible for airworthiness 
of their aircraft prior to a Pilot in Command con-
ducting safe operations.

P
Parachute jump operations: No person may make a para-

chute jump, and no PIC may allow a parachute 
jump to be made from an aircraft, in or into Class 
A, Class B, Class C, or Class D airspace without, or 
in violation of, the terms of an ATC authorization. 
Parachute jump aircraft operations are published in 
the Chart Supplement U.S. and are depicted with a 
parachute symbol on VFR sectional charts. These 
designated areas are classified as non-regulatory 
‘Other Airspace’.

PAVE checklist: A tool for mitigating risk for perceive haz-
ards. By incorporating the PAVE checklist into pre-
flight planning, the pilot divides the risks of flight 
into four categories: Pilot-in-command (PIC) , Air-
craft, enVironment, and External pressures. 

Payload: The combined weight of all items attached to the 
UA which are not original components of the UA.

Performing maintenance: Must be performed in accor-
dance with manufacturer’s instructions if available. 
Document all maintenance.  

Periodic maintenance: Replacement based on time-in-
service limits (such as flight hours, cycles, and/or 
the calendar-days). Document all maintenance.  

Permanent areas: Means areas on land or water that pro-
vide for launch, recovery, and operation of small un-
manned air-craft.
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Personality disorder: A class of mental disorders char-
acterized by enduring maladaptive patterns of be-
havior, cognition, and inner experience, exhibited 
across many contexts. An example of a mental in-
capacitation that prevents a person from safely op-
erating a UA or participating as a crew member is a 
personality disorder that is severe enough to have 
repeatedly manifested itself by overt acts.

Person Manipulating the Controls: A person other than 
the Remote Pilot in Command (PIC) who is con-
trolling the flight of an sUAS under the supervision 
of the Remote PIC.

 
Phonetic alphabet: An alphabet with assigned codewords 

acrophonically to the letters of the English alphabet, 
so that critical combinations of letters and numbers 
are most likely to be pronounced and understood 
by those who exchange voice messages by radio 
or telephone, regardless of language differences or 
the quality of the communication channel.  

Phraseology: The standard method to communicate air-
craft altitudes, directions, speed, and time.

Physical or mental incapacitations: A condition that could 
render a Remote PIC, person manipulating the con-
trols, or VO incapable of performing their sUAS op-
erational duties.

Physiological stress: Stress as a result from physical con-
ditions, such as: fatigue, lack of physical fitness, 
sleep loss, missed meals (leading to low blood sug-
ar levels), and illness.

Pilot fatigue: The fatigued pilot is an impaired pilot and 
flying requires unimpaired judgment. Pilot fatigue 
is a hazard because the pilot may not realize he or 
she is too tired to fly until serious errors are made. 
Humans are very poor monitors of their own mental 
condition and level of fatigue. Fatigue can be as de-
bilitating as drug usage, according to some studies.

 
Pilot Handbook: Provides basic knowledge that is es-

sential for pilots. It introduces pilots to the broad 
spectrum of knowledge that will be needed as they 
progress in their pilot training.  

Pilot in command: Means the person who: (1) Has final 
authority and responsibility for the operation and 
safety of the flight; (2) Has been designated as pi-
lot in command before or during the flight; and (3) 
Holds the appropriate category, class, and type rat-
ing, if appropriate, for the conduct of the flight.

Pitch: The motion about the aircraft’s lateral axis, pitch is 
controlled by the elevators.

Position awareness: (Responsibilities of a VO or Remote 
PIC): know the UA location, attitude, altitude, and 
direction of flight by systematically focusing and 
scanning. (Manned aircraft): VFR waypoints, de-
picted as a four-point star, provide VFR pilots with 
a supplementary tool to assist with position aware-
ness.

Potential hazards: A hazard having or showing the capac-
ity to become or develop into a hazard in the future. 

Power lines: See ‘Overhead wires’

Precipitation: Any type of water particles that form in the 
atmosphere and fall to the ground. Depending on 
the form of precipitation, it can reduce visibility, cre-
ate icing situations, and affect landing and takeoff 
performance of an aircraft. 

Precipitation static: Caused by aircraft in flight coming in 
contact with uncharged particles. These particles 
can be rain, snow, fog, sleet, hail, volcanic ash, dust; 
any solid or liquid particles. When the aircraft strikes 
these neutral particles the positive element of the 
particle is reflected away from the aircraft and the 
negative particle adheres to the skin of the aircraft. 
In a very short period of time a substantial negative 
charge will develop on the skin of the aircraft. If the 
aircraft is not equipped with static dischargers, or 
has an ineffective static discharger system, when a 
sufficient negative voltage level is reached, the air-
craft may go into “CORONA” (Electrical breakdown). 

Preflight familiarization and inspection: The remote PIC 
must complete a preflight familiarization, inspec-
tion, and other actions, such as crewmember brief-
ings, prior to beginning flight operations. These 
procedural steps are part of an overall safety risk 
assessment. Again, before each flight, the remote 
PIC must inspect the sUAS to ensure that it is in a 
condition for safe operation, such as inspecting for 
equipment damage or malfunction(s). The preflight 
inspection should be conducted in accordance with 
the sUAS manufacturer’s inspection procedures 
when available (usually found in the manufacturer’s 
owner or maintenance manual) and/or an inspec-
tion procedure developed by the sUAS owner or op-
erator.

Preflight planning & preparation: A component of the 
overall safety risk assessment and operations 
planning. Example: leveraging the PAVE checklist 
into preflight planning: the pilot and crew mem-
bers divide the risks of flight into four categories: 
Pilot-in-command (PIC), Aircraft, enVironment, and 
External pressures: P = Pilot in Command (PIC): A 
pilot must continually make decisions about com-
petency, condition of health, mental and emotion-
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al state, level of fatigue, and many other variables. 
The IMSAFE checklist provides the answers, A = 
Aircraft: A pilot frequently bases decisions on eval-
uation of the aircraft, such as performance, equip-
ment, or airworthiness, V = enVironment: The envi-
ronment encompasses many elements that are not 
pilot or aircraft related, including such factors as 
weather, air traffic control (ATC), navigational aids 
(NAVAIDS), terrain, takeoff and landing areas, and 
surrounding obstacles, E = External: Pressures Ex-
ternal pressures are influences external to the flight 
that create a sense of pressure to complete a flight 
often at the expense of safety.

Preflight weather briefing: Can be obtained from FSS 24 
hours a day by calling 1-800-WX BRIEF.

Prescription medication: A pharmaceutical drug that 
legally requires a medical prescription to be dis-
pensed. In contrast, over-the-counter (OTC) drugs 
can be obtained without a prescription. Some pre-
scription medications can interfere with safe oper-
ations.

Pressure altitude: A measurement that describes the nor-
mal or standard conditions of atmospheric pres-
sure at any altitude (a baseline). Any deviation from 
this normal/standard is called ‘Density Altitude’. 

Preventative maintenance: Means simple or minor pres-
ervation maintenance and the replacement of small 
standard parts not involving complex assembly op-
erations.

Prime Meridian: Passes through Greenwich, England, 0° 
00′ 00, it is used as the zero longitude line from 
which measurements are made in degrees east (E) 
and west (W) to 180°.  

Prior authorization: Similar to ATC Clearance which in-
volves entering a specific controlled and regulated 
airspace to prevent collisions.

Prognostic charts: A map, of a large area, displaying 
the likely weather forecast for a future time. Such 
charts generated by atmospheric models as output 
from numerical weather prediction and contain a 
variety of information such as temperature, wind, 
precipitation and weather fronts. 

Prohibited areas & airspace: Regulatory airspace of de-
fined dimensions within which the flight of aircraft 
is prohibited. Such areas are established for secu-
rity or other reasons associated with the national 
welfare.  

P−static: See Precipitation static

Psychological stress: Social or emotional factors include 

but not limited to: a death in the family, a divorce, a 
sick child, or a demotion at work. This type of stress 
may also be related to mental workload, such as an-
alyzing a problem, navigating an aircraft, or making 
decisions.

Psychosis: An abnormal condition of the mind that results 
in difficulties determining what is real and what is 
not.

Public Law No: 112-95: Updates (repeals) to this can be 
found in FAA Reauthorization Act of 2018.

Public Unmanned Aircraft System (PUAS): Means an 
unmanned air-craft system that meets the qualifi-
cations and conditions required for operation of a 
public aircraft..

Q
Quadrant: A VFR Sectional Chart is divided into quadrants 

of 30 minutes latitude by 30 minutes longitude. It is 
a rectangle with the long side (north/south) belong-
ing to the longitude. Each side of the quadrant has 
30 tick marks to represent each minute. 

R
Radiation fog: Usually forms in low-lying areas like moun-

tain valleys. This type of fog occurs when the ground 
cools rapidly due to terrestrial radiation, and the sur-
rounding air temperature reaches its dew point. If 
radiation fog is less than 20 feet thick, it is known 
as ground fog.

Radio frequency bands: A small contiguous section of the 
radio spectrum frequencies divided into channels 
in which each channel is used or set aside for the 
unique purposes. For example, broadcasting, mo-
bile radio, or navigation devices, will be allocated 
in non-overlapping ranges of frequencies. Each of 
these bands has a basic band plan which dictates 
how it is to be used and shared, to avoid interfer-
ence (protocols for the compatibility of transmitters 
and receivers). For the purpose communication be-
tween a Control Station (CS) and a UA the following 
frequencies are used: 2.4 GHz (Video/Pictures) and 
5.8 GHz (Control between the UA and CS). These 
same frequencies are used for digital wireless net-
works.

Recordkeeping: The process of documenting: 1) Any re-
pair, modification, overhaul, or replacement of a 
system component resulting from normal flight 
operations and recording the time-in-service. 2) All 
periodic inspections, maintenance, preventative 
maintenance, repairs, and alterations performed 
3) All current and updated: certifications, UA regis-
trations, waivers, CoA, crew member assignments, 
flight logs, operation postmortems.  
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Registration markings/numbers (the unique identifier): A 
unique identifier (ID) is assigned to a UA after com-
pleting the FAA registration process. The ID must be 
maintained in a condition that is legible and acces-
sible for the duration of each operation. A unique 
identifier is considered readily accessible if it can 
be accessed without the use of any tool such as a 
slide out battery compartment.

Regulatory/regulated airspace: Airspace define by 14 CFR 
Chapter I, Subchapter E - AIRSPACE. (Legal defini-
tions, legal requirements, legal procedures  and as-
signed authorizes). This airspace includes Class A, 
B, C, D and E airspace areas, restricted and prohib-
ited areas.

Relative humidity: The actual amount of moisture in the 
air compared to the total amount of moisture the air 
could hold at that temperature.

Remote Pilot in Command: a person who holds a remote 
pilot certificate with an sUAS rating and has the fi-
nal authority and responsibility for the operation 
and safety of sUAS operations conducted under 
part 107.

Repair vs Replace: If the operator or other maintenance 
personnel are unable to repair, modify, or overhaul 
an sUAS or component back to its safe operation-
al specification, then it is advisable to replace the 
sUAS or component with one that is in a condition 
for safe operation.

Residual risk: The risk remaining after risk mitigation 
steps has been completed.  

Resignation: One of the five aeronautical decision-mak-
ing attitudes that may contribute to poor pilot judg-
ment. Pilots who think, “What’s the use?” do not see 
themselves as being able to make a great deal of 
difference in what happens to them.

Restricted areas/airspace: Government has sole juris-
diction where operations are hazardous to non-
participating aircraft. Restricted areas denote the 
existence of unusual, often invisible, hazards to air-
craft (e.g., artillery firing, aerial gunnery, or guided 
missiles). Restricted areas are charted with an “R” 
followed by a number (e.g., R-4401).

Return to home sequence (RTHS): In the event of a Loss 
of Control (LoC) or loss of VLOS pre-determined 
procedures such as RTHS can be executed.

Right-of-way: Each small unmanned aircraft must yield 
the right of way to all aircraft, airborne vehicles, and 
launch and reentry vehicles. Yielding the right of 
way means that the small unmanned aircraft must 

give way to the aircraft or vehicle and may not pass 
over, under, or ahead of it unless well clear.

Right-turn patterns: Flight patterns for airports, landing 
aircraft and departing aircraft will be, by default, 
left-turn on VFR Sectional Charts. Right-turn pat-
terns will be identified with ‘RP’ usually below the 
communications and weather frequencies. 

Risk assessment: This starts with a pre-flight inspection 
and crew member briefings to identify risks & haz-
ards. Next: analyze the likelihood and severity of the 
risk & hazards establishes the probability of risk.  

Risk management: The method used to control, eliminate, 
or reduce the hazard within parameters of accept-
ability. 

Risk Management Handbook (RMH): a tool designed to 
help recognize and manage risk. It provides a higher 
level of training to the pilot in command (PIC) who 
wishes to aspire to a greater understanding of the 
aviation environment and become a better pilot.

Risk mitigation: The identification, evaluation, and prioriti-
zation of risks followed by coordinated application 
of decisions and resources to minimize, monitor, 
and control the probability or impact of unfortunate 
events.

Rocket: Means an aircraft propelled by ejected expanding 
gases generated in the engine from self-contained 
propellants and not dependent on the intake of 
outside substances. It includes any part which be-
comes separated during the operation.

Roles and responsibilities: Roles are the crew members 
of an operation such as Remote PIC or VO. Respon-
sibilities are the duties assigned to each role prior 
to the operation.

Roll: The motion about the aircraft’s longitudinal axis 
which is controlled by the ailerons.

Rudder: Controls the left and right movement of the air-
craft’s nose, this motion is called ‘yaw’.

Runway designators: Runway numbers and letters that 
are determined from the approach direction. The 
runway number is the whole number nearest one-
tenth the magnetic azimuth of the centerline of the 
runway, measured clockwise from the magnetic 
north.

Runway exclusion zone: Means a rectangular area A) 
centered on the centerline of an active runway of 
an airport immediately around which the airspace is 
designated as class B, class C, or class D airspace 
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at the surface and B) the length of which extends 
parallel to the runway’s centerline to points that are 
1 statute mile from each end of the runway and the 
width of which is 1⁄2 statute mile.

S
Safe operations: Every aspect of an operation from crew 

member training and certification, pre-flight plan-
ning & inspection, crew member briefings, weather 
observations, ADM/CRM,, review of maintenance 
schedules  and proper recordkeeping and carriage 
of documents for on-sight inspections.  

Scheduled maintenance: Periodic maintenance or re-
placement based on time-in-service limits (such as 
flight hours, cycles, and/or the calendar-days). Re-
fer to manufacturer documentation if one exists, if 
not create one.

Seaplane base: A type of airport that is located in a body 
of water, usually a river, bay, harbor, or lake, where 
seaplanes and amphibious aircraft take-off and 
land. 

Section 336 of the FAA Modernization and Reform Act 
of 2012: Repealed in October of 2018. Replaced by 
Section 349 of the FAA Reauthorization Act of 2018. 
Section 336 stated the requirements  for recreation-
al model aircraft activities.

Security Identification Display Areas (SIDA): Limited ac-
cess areas that require a badge. Movement through 
or into these areas is prohibited without proper 
identification being displayed.  

See and avoid: A Remote PIC has a responsibility to op-
erate the small UA so it remains clear of and yields 
to all other aircraft. This is traditionally referred to 
as “see and avoid.” To satisfy this responsibility, 
the Remote PIC must know the location and flight 
path of his or her small UA at all times. The Remote 
PIC must be aware of other aircraft, persons, and 
property in the vicinity of the operating area, and 
maneuver the small UA to avoid a collision, as well 
as prevent other aircraft from having to take action 
to avoid the small UA. The “see and avoid” responsi-
bilities are assigned to the Remote PIC or VO.

Self-announce broadcast: A way for a pilot to communi-
cate their intention and obtain airport/traffic infor-
mation when operating at an airport that does not 
have an operating tower.

Sense & avoid capability:  The capability of an unmanned 
aircraft to remain a safe distance from and to avoid 
collisions with other airborne aircraft, structures on 
the ground, and other objects.

Sequencing and separation (TRSAs areas): Separation of 
aircraft based on IFR or VFR, and sequencing of VFR 
arrivals to the airport(s). 

Significant Meteorological Information (SIGMETs): In-
flight advisories concerning non-convective weath-
er that is potentially hazardous to all aircraft. They 
report weather forecasts that include severe icing 
not associated with thunderstorms, severe or ex-
treme turbulence or clear air turbulence (CAT) not 
associated with thunderstorms, dust storms or 
sandstorms that lower surface or inflight visibilities 
to below three miles, and volcanic ash.

Situational awareness: The accurate perception and un-
derstanding of all the factors and conditions within 
the five fundamental risk elements that affect safe-
ty before, during, and after the flight. Monitoring ra-
dio communications for traffic, weather discussion, 
and ATC communication can enhance situational 
awareness.

Slant distance or Slant range: This is the line of sight dis-
tance and not actual horizontal distance.

Small Unmanned Aircraft (sUA): A UA weighing less than 
55 pounds, including everything that is onboard or 
otherwise attached to the aircraft, and can be flown 
without the possibility of direct human intervention 
from within or on the aircraft.

Small Unmanned Aircraft System (sUAS): A small UA and 
its associated elements (including communication 
links and the components that control the small UA) 
that are required for the safe and efficient operation 
of the small UA in the NAS.

South Pole: The Geographic South Pole or Terrestrial 
South Pole, is the point in the Southern Hemisphere 
where the Earth’s axis of rotation meets its surface. 
All lines of longitude converge at the North Pole and 
the South Pole.

Special area of operation (SAO): Special use airspace or 
special area of operation (SAO) is the designation 
for airspace in which certain activities must be con-
fined, or where limitations may be imposed on air-
craft operations that are not part of those activities.

Special Use airspace: Special area of operation (SAO)

Spectacles: Also known as eyeglasses are devices con-
sisting of glass or hard plastic lenses mounted in 
a frame that holds them in front of a person’s eyes, 
typically using a bridge over the nose and arms 
which rest over the ears. 

Spotter aircraft: An aircraft designated for Controlled Fir-
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ing Areas (CFR) to monitor for approaching aircraft.

Squall Line: A narrow band of active thunderstorms. Of-
ten it develops on or ahead of a cold front in moist, 
unstable air.

Stalls: Results from a disruption of the smooth air flow 
over the wings and a rapid decrease in lift. A stall 
can occur at any pitch attitude or airspeed. 

Standard briefing: A comprehensive briefing and the first 
briefing for the planned flight.

Static dischargers (AKA static wicks or static discharge 
wicks): Are designed to prevent precipitation (p-stat-
ic) conditions which may interfere with onboard 
navigation and radio communication systems. They 
are installed on the trailing edges of aircraft, includ-
ing (electrically grounded) ailerons, elevators, rud-
der, wing, horizontal and vertical stabilizer tips.  

Statute miles (SM): An English unit of length of linear 
measure equal to 5,280 feet. In aviation Statute 
Miles are used with regard to visibility. 1 Nautical 
Mile equals 1.15 Statute Miles.

St. Elmo’s Fire: See CORONA  

Strato/Stratus: Means “layer” which may appear to cover 
large areas of the sky and sometime the entire vis-
ible sky. It may be a featureless low layer generally 
identified by gray and dull weather. They may be as 
low as a few hundred feet above the ground. 

Stress: See Physiological stress or Psychological stress

Structural icing: The frozen condensation that sticks to 
the outside of the airplane. It also occurs when su-
percooled water droplets strike the airframe and 
freeze.

Substitute risk (intentional or unintentional): Unintention-
al: Risk mitigation controls that have unintentionally 
introduced new hazards to an operation. Intention-
al: A risk assessment has identified several option-
al in which all options have risk, choosing one risk 
over another is an intentional substitute risk.  

Surface-based temperature inversion: Occurs on clear, 
cool nights when the air close to the ground is 
cooled by the lowering temperature of the ground. 
The air within a few hundred feet of the surface be-
comes cooler than the air above it.

Systematically focusing and scanning: A component of 
Situational Awareness and See & Avoid responsibil-
ities of the Remote PIC and Visual Observer (VO). 

T
Taxiways: A path for aircraft at an airport connecting run-

ways with aprons, hangars, terminals and other fa-
cilities.

TEAM checklist: The goal, after risks have been identified 
and measured, is to perform, by taking action to 
eliminate hazards or mitigate risk, and then continu-
ously evaluate the outcome of this action: Transfer, 
Eliminate, Accept, Mitigate.

Temperature inversion: When the temperature of the air 
rises with altitude, a temperature inversion exists. 
Inversion layers are commonly shallow layers of 
smooth, stable air close to the ground. The air at 
the top of the layer acts as a lid, keeping weather 
and pollutants trapped below. 

Temporary Flight Restrictions (TFRs): A geographical-
ly-limited, short-term, airspace restriction in the 
United States. Temporary flight restrictions often 
encompass major sporting events, natural disaster 
areas, air shows, space launches, and Presidential 
movements.

Terminal Aerodrome Forecasts (TAF): A format for re-
porting weather forecast information and are is-
sued every six hours: 0000, 0600, 1200 and 1800 
UTC. TAFs apply to a 24- or 30-hour period, and an 
area within approximately five statute miles from 
the center of an airport runway complex. They are 
prepared by Weather Forecast Offices (WFOs) for 
over 700 airports.

Terminal Radar Service Areas (TRSAs): Areas where 
participating pilots can receive additional radar 
services to provide sequencing and separation be-
tween all IFR operations and participating VFR air-
craft. Participation in TRSA services is voluntary.

Terrestrial radiation: Two components of terrestrial radia-
tion: 1) Reflected sunlight and the sunlight which is 
absorbed increases the temperature of the surface. 
2) The second component of terrestrial radiation is 
infra-red radiation.

Test range: Means a defined geographic area where re-
search and development are conducted as autho-
rized by the FAA. There are 6 test ranges estab-
lished by the FAA.

Thermal runaway: Occurs in situations where an increase 
in temperature changes the conditions in a way 
that causes a further increase in temperature. In 
the case of lithium batteries if a battery cell over-
heats and begins to meltdown or catch on fire it 
can cause the other cells to do the same causing a 
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chain reaction.

Thrust: The forward force produced by the powerplant/ 
propeller or rotor. It opposes or overcomes the 
force of drag. As a general rule, for the traditional 
aircraft style, it acts parallel to the longitudinal axis.

Thunderstorms: The convective cell of cumulonimbus 
clouds with lightning and thunder with a total life cy-
cle about 30 minutes. Three ingredients for the for-
mation of a thunderstorm: lifting force (convective 
current), high humidity and unstable conditions.  It 
undergoes three distinct stages during its life cycle: 
towering cumulus (or just Cumulus stage), Mature, 
and Dissipating.  

Time-in-service (UA component limits): Time in service, 
with respect to maintenance time records, means 
the time from the moment an aircraft leaves the sur-
face of the earth until it touches it at the next point 
of landing. 

Tornadoes: A violently rotating column of air in contact 
with the ground, either pendant from a cumuliform 
cloud or underneath a cumuliform cloud, and often 
(but not always) visible as a funnel cloud. They typi-
cally last only a few minutes and travel a few miles, 
but can persist for more than 90 minutes and track 
more than 100 miles in extreme cases. On a local 
scale, the tornado is the most intense of all atmo-
spheric circulations.

Towered airport: A towered airport has an operating con-
trol tower. Air traffic control (ATC) is responsible for 
providing the safe, orderly, and expeditious flow of 
air traffic at airports where the type of operations 
and/or volume of traffic requires such a service.

Towering cumulus: Indicate areas of instability in the at-
mosphere, and the air around and inside them is 
turbulent. These types of clouds often develop into 
cumulonimbus clouds or thunderstorms.

Traffic pattern: Means the traffic flow that is prescribed 
for aircraft landing at, taxiing on, or taking off from, 
an airport. 

Transition areas: Class E transition area airspace that be-
gins at either 700 feet AGL (charted as magenta vi-
gnette) or 1200 feet AGL (charted as blue vignette). 
This Class E airspace is intended for aircraft tran-
sitioning to/from airports. These areas remain in 
effect continuously, regardless of airport operating 
hours or surface area status. 

True altitude: The vertical distance of the airplane above
 sea level—the actual altitude. It is often expressed 

as feet above mean sea level (MSL).

True North: The point at which all longitude lines meet 
north of the equator. It is also the point (the axis) at 
which the Earth rotates around the North to South 
Pole.

Turbulence: Unstable air caused by winds (wind shear 
with convective currents), adjacent storms, air pres-
sure, jet streams, squall lines, temperature varianc-
es, thunder storms, fronts, and other atmospheric 
conditions.  

Twilight operations: Twilight is defined as the evening civ-
il twilight is the period of sunset until 30 minutes 
after sunset and morning civil twilight is the period 
of 30 minutes prior to sunrise until sunrise. Twilight 
operations means an UA must be equipped with an-
ti-collision lights that are capable of visibility of up 
to 3 SM. 

U
UAS Facility Maps: Maps that illustrate the maximum al-

titudes around airports where the FAA may autho-
rize part 107 UAS operations without additional 
safety analysis. The maps should be used to inform 
requests for part 107 airspace authorizations and 
waivers in controlled airspace.

Uncontrolled airspace: An example of uncontrolled air-
space is Class G airspace which extends from the 
surface to the base or floor of the overlying Class 
E airspace. Class G ceiling will always abut a Class 
E floor. Although ATC has no authority or responsi-
bility to control air traffic, pilots should remember 
the following: 1) VFR minimums apply to Class G 
airspace. 2) Part 107 sUAS operations require a FAA 
sUAS rated certificate 3) a FAA registered sUAS if 
the UA exceeds 0.55 lbs. 4) The FAA Reauthorization 
Act of 2018 Section 349 states that recreational pi-
lots are required to pass an aeronautical knowledge 
and safety test. Final Note:  The FAA is not limited 
in uncontrolled and unregulated airspace with re-
spect to reckless and/or hazardous behaviors: The 
‘Administrator’ can pursue an enforcement action 
against a person operating any unmanned aircraft 
who endangers the safety of the national airspace 
system.

Unique identifier: See registration markings

Universal Integrated Community (UNICOM): A nongov-
ernment air/ground radio communication station 
that may provide airport information at public use 
airports where there is no tower or FSS. UNICOM 
stations may provide pilots with weather informa-
tion, wind direction, the recommended runway, or 
other necessary information.  
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Unmanned Aircraft (UA): An aircraft operated without the 
possibility of direct human intervention from within 
or on the aircraft.

Unmanned Aircraft System (UAS): Means an unmanned 
aircraft and associated elements (including com-
munication links and the components that control 
the unmanned aircraft) that are required for the op-
erator to operate safely and efficiently in the nation-
al airspace system.

Unmanned balloons/Unmanned free balloons: Includes 
but not limited to moored balloons. An unmanned 
free balloons usually have, extending below them 
balloon subsystems which are either a suspension 
device to which the payload or instrument package 
is attached, or a trailing wire antenna, or both. In 
many instances these balloon subsystems may be 
invisible to the pilot until the aircraft is close to the 
balloon, thereby creating a potentially dangerous 
situation.

Unmanned Traffic Management System/Service (UTM): 
A “traffic management” ecosystem for uncontrolled 
operations that is separate but complementary to 
the FAA’s Air Traffic Management (ATM) system. 
UTMs will ultimately identify services, roles/respon-
sibilities, information architecture, data exchange 
protocols, software functions, infrastructure, and 
performance requirements for enabling the man-
agement of low-altitude uncontrolled UAS opera-
tions. See LAANC.

Unscheduled Maintenance: A preflight inspection may re-
veal that a sUAS component is in need of servicing 
(such as lubrication), repair, modification, overhaul, 
or replacement outside of the scheduled mainte-
nance period as a result of normal flight operations 
or resulting from a mishap. In addition, the sUAS 
manufacturer or component manufacture may re-
quire an unscheduled system software update to 
correct a problem. In the event such a condition is 
discovered all flight operations must cease until the 
discrepancy is corrected.  

Upwind Leg: A flight path parallel to the landing runway in 
the direction of landing.

Utility lines: See ‘Overhead wires’

V
Vertical axis: This axis runs from the top of the aircraft to 

the bottom and the motion about the axis is a ‘yaw’ 
controlled by the rudder.

Vertical component of lift: One of two forces of lift during 

a turn: this force acts vertically and opposite to the 
weight (gravity).

VFR Checkpoints: A VFR waypoint collocated with a visual 
checkpoint and is identified by a small magenta flag 
symbol.

VFR/VFR minimums: Rules that govern the procedures 
for conducting flight under visual conditions. Pilots 
are responsible for ‘see and avoid’ with situational 
awareness to identify other aircraft (and obstacles) 
to maintaining safe separation. The term “VFR” is 
also used in the United States to indicate weather 
conditions that are equal to or greater than mini-
mum VFR requirements.  

VFR Sectional Chart: The most common charts used by 
pilots today. The charts have a scale of 1:500,000 
(1 inch = 6.86 nautical miles (NM) or approximately 
8 statute miles (SM), which allows for more detailed 
information to be included on the chart. The charts 
provide an abundance of information, including air-
port data, navigational aids, airspace, and topogra-
phy.  

VFR Waypoints: Depicted as a four-point star, provide VFR 
pilots with a supplementary tool to assist with posi-
tion awareness while navigating visually in aircraft 
equipped with area navigation receivers. The use of 
VFR waypoints includes providing navigational aids 
for pilots unfamiliar with an area: a waypoint defi-
nition of existing reporting points, enhanced navi-
gation in and around Class B and Class C airspace, 
and enhanced navigation around Special Use Air-
space and high traffic areas. 

Visibility: Closely related to cloud cover and reported ceil-
ings is visibility information. Visibility refers to the 
greatest horizontal distance at which prominent ob-
jects can be viewed with the naked eye. Current vis-
ibility is also reported in METAR and other aviation 
weather reports, as well as by automated weather 
systems. Visibility information, as predicted by me-
teorologists, is available for a pilot during a preflight 
weather briefing.

Visibility for sUAS operations: Minimum fight visibility, as 
observed from the location of the Control Station 
(CS), may not be less than 3 statute miles (SM). For 
purposes of this section, flight visibility means the 
average slant distance from the control station at 
which prominent unlighted objects may be seen 
and identified by day or prominent lighted objects 
may be seen and identified by night.  

Vision aids: An example are binoculars, which may be 
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used only momentarily to enhance situational 
awareness.

Visual Flight Rules (VFR) Routes , VFR Corridor, VFR Fly-
way  See Class B VFR Transition Route: Each of 
the previous terms are further defined in AIM, they 
all are routes used to transition around, under or 
through controlled airspaces. 

Visual line of sight (VLOS) : The ability to always see the 
UA during flight. The small UA must be operated 
close enough to the Control Station (CS) to ensure 
visibility requirements are met during operations. 
This requirement also applies to the visual observer 
(VO), if used during the aircraft operation. The per-
son maintaining VLOS may have brief moments in 
which he or she is not looking directly at or cannot 
see the small UA, but still retains the capability to 
see the UA or quickly maneuver it back to VLOS. 
These moments can be for the safety of the opera-
tion (e.g., looking at the controller to see battery life 
remaining) or for operational necessity.

Visual Observer (VO): A person acting as a flight crew 
member who assists the small UA Remote PIC 
and the person manipulating the controls to ‘see 
and avoid’ other air traffic or objects aloft or on the 
ground.  

W
Warning areas: Similar in nature to restricted areas; howev-

er, the United States government does not have sole 
jurisdiction over the airspace. A warning area may 
contain activity that may be hazardous to nonpartici-
pating aircraft. The purpose of such areas is to warn 
nonparticipating pilots of the potential danger. The 
airspace is designated with a “W” followed by a num-
ber (e.g., W-237).  

Weather charts: Are graphic charts that depict current or 
forecast weather. They provide an overall picture 
of the United States and should be used in the be-
ginning stages of flight planning. Typically, weather 
charts show the movement of major weather sys-
tems and fronts. 

Weather phenomena: Numerous different types of weather 
which including, but not limited too, rain, snow, wind, 
frost, fog and sunshine.  

Weight: (Forces acting on aircraft) The combined load of 
the aircraft itself, the crew, the fuel, and the cargo 
or baggage. Weight is a force that pulls the aircraft 
downward because of the force of gravity. It oppos-
es lift and acts vertically downward through the air-
craft’s center of gravity (CG). (UA Registration) A UA 

greater than 0.55lbs must be registered and marked. 
(Part 107) Part 107 applies to any UA less than 55lbs.

Weight and Balance (W&B): Follow manufacturer’s W&B 
guidelines to optimize aircraft performance and 
predictability. Not following manufacturer’s W&B 
thresholds may have the following consequences: 
shorter endurance, higher battery drain and less ma-
neuverability control.

Wildfire: Means any forest or range fire.

Wildfire suppression: Means an effort to contain, extin-
guish, or suppress a wildfire.

Wildlife: Traditionally refers to undomesticated animal 
species, however it also refers to any animal with re-
gards to reporting wildlife accidents. If a US strikes 
any animal it must be reported.

Wind (horizontal motion): Air flows from areas of high 
pressure into areas of low pressure because air al-
ways seeks out lower pressure. The combination of 
atmospheric pressure differences, Coriolis force, 
friction, and temperature differences of the air near 
the earth cause two kinds of atmospheric motion 
(created by heat exchange): convective currents 
(upward and downward motion) and wind (horizon-
tal motion).

Wind shear: A difference in wind speed and/or direction 
over a relatively short distance in the atmosphere. 
Atmospheric wind shear is normally described as 
either vertical or horizontal wind shear. Vertical 
wind shear is a change in wind speed or direction 
with change in altitude. Horizontal wind shear is a 
change in wind speed with change in lateral posi-
tion for a given altitude.  

Wire environment: (Described in SAFO 10015): An altitude 
of 1000 ft AGL or less can be a wire/obstruction rich 
environment.

Wireless networks: Data communication networks con-
sisting of wireless routers, wireless access points 
and wireless receivers (PC, laptops, cell phones). 
The wireless network frequencies are the same as 
Control Station (CS) to UA command and control 
communication links.

Y
Yaw: The motion about the vertical axis (left and right 

movement of the aircraft’s nose), which is con-
trolled by the rudder.
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§48.15  20
§48.20  20
§48.25  20
§48.105  20
§48.205  20
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§91.15  32
§91.17  31
§91.115  61
§101  15
§101.41  13
§101.43  13
§107.3  16
§107.5  17
§107.7  19
§107.12  26
§107.17  29
§107.19  26
§107.21  19, 74
§107.23  32
§107.25  34
§107.31  36, 79
§107.33  27
§107.35  34
§107.36  34
§107.37  79
§107.39  34
§107.41  56, 57
§107.43  38
§107.45  40
§107.49  74
§107.51  35
§107.57  42
§107.59  42
§107.61  22, 24
§107.63  24
§107.65  24
§107.77  24
§107.79  24
§107.200  43, 49
§107.205  43, 49
1800WXBrief.com  41, 59
1-800-WX-BRIEF  52, 95
2.4 GHz (Video/Pictures)  79
3P Model  84, 85
5.8 GHz (Control between UA & CS)  79

5P Model  84, 85

A
Abbreviated briefing  94
Abbreviated Injury Scale (AIS)  17
AC 00-6b  94, 104, 108, 110, 111
AC 107-2  13, 16, 17, 20, 22, 24, 27, 28, 29, 31, 32, 34, 35, 

36, 37, 38, 40, 42, 43, 49, 56, 57, 59, 64, 74, 76, 77, 
78, 79, 80, 81, 88, 89, 91, 92, 93, 100, 114, 116, 118, 
123, 125

Acceleration of gravity  115
Advancement of Automotive Medicine (AAAM)  17
Aerial gunnery  50, 51
Aeronautical charts  44, 66, 67
Aeronautical Decision Making (ADM)  28, 62, 80, 84, 85
Aeronautical Information Manual (AIM)  40, 44, 45, 46, 47, 

49, 50, 52, 55, 56, 57, 58, 59, 60, 63, 64, 65, 67, 73, 
84, 94, 96, 98, 99, 101, 108, 118, 119, 120, 121

Aeronautical knowledge sUAS test  22, 24
Ailerons  115
Air combat tactics  51
Aircraft call signs  120
Aircraft registration  20, 24
Air flows  103
Air intercepts  51
Airman certificates  125
Airman Knowledge Testing Supplement (AKTS)  45, 46, 

47, 49, 50, 67, 73, 96, 117
Air masses  108
Airport Advisory Services  52
Airport symbols  72
Airspace hierarchy  44
Air Traffic Control (ATC)  55
Airworthiness  93
Alcohol  122, 123
Alcoholic beverage  31
Alcoholism  125
Alcohol use  31
Alert areas  44, 50, 51
Altimeter  97
Altitude  27
Altitude limitations  35
Amateur rockets  15
Angle of attack (AOA)  114
Antemeridian  67
Anti-authority  82
Anti-collision lights  35
Anxiety  122, 124
Approach corridors  64, 118
Artillery firing  50, 51
ASHTAM  41
Astronomical true north  68
ATC authorization or clearance  45, 46, 47, 49, 52
ATC communication frequencies  67
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Atmospheric circulation  100, 104, 110
Atmospheric hazard  103
Attitude  27
Automated flight  78
Automated Surface Observing System (ASOS)  52, 99
Automated Terminal Information Service (ATIS)  66, 120
Automated Weather Observing Station (AWOS)  52, 99
Automatic Terminal Information Service (ATIS)  99
Autonomous operation  78, 79
Autopilot  78
Aviation accidents  58
Aviation medical examiners  125
Aviation routine weather report (METAR)  95, 96, 99, 112
Aviation Weather Center (AWC)  95
Aviation weather service products  95
Axes of an aircraft  115

B
B4UFLY  21, 41, 59
Banked turns  115
Basic maintenance  88
Basic weather minimums  56
Binoculars  36
Birds  73
BIRDTAM  41
Blood alcohol concentration  31
Blurred vision  29, 37, 125
Body ache(s) or pain(s)  125
Briefings  41, 94

C
Calling in  95
Carbon dioxide  124
Carbon monoxide (CO) poisoning  122
CARE checklist  84, 85, 87
Careless or reckless  32
Castellanus  107
Ceiling  112
Center of gravity (CG)  114, 116
Centripetal force  115
Certificate of aircraft registration  21
Certificate of airworthiness  93
Certificate of Authority (CoA)  14
Certificate of Waiver (CoW)  14, 17, 43, 49, 55, 56, 74
Chart Supplements U.S.  47, 52, 60, 66, 70, 73, 99
Chart User’s Guide (CUG)  45, 46, 47, 49, 50, 52, 67
Chord line  114
Cirro/Cirrus  107
Civil penalty  17, 21
Class A  44
Class B  38, 44, 45, 46, 47, 53, 56, 70
Class B VFR Transition Route  53
Class C  38, 44, 46, 47, 53, 56, 70, 72
Class D  38, 44, 47, 53, 56

Class E  38, 44, 47, 49, 53, 56, 72
Class E surface  49
Class G  38, 46, 47, 49, 57, 64, 72
Cloud clearance  35
Cloud types  107
Command & Control (C2)  93
Common Traffic Advisory Frequency (CTAF)  55, 119, 120
Communication links  16
Community-based organization  14
Condensation  104
Contact lenses  16, 36
Continental United States (CONUS)  35
Contingency procedures  29, 74
Controlled airspace  38, 44, 45, 46, 47, 49, 57, 60
Controlled Firing Areas (CFA)  44, 50, 51
Controlling agency  40, 51, 57
Control link  29, 74, 90
Control Station (CS)  29, 35, 36, 74, 78, 89, 90, 93, 100
Convective currents  103, 105
Convective SIGMET  108
Convective turbulence  105
Coriolis force  103
CORONA  58
Corrective Lenses  16
Court order  24
Crew member briefings  28, 92
Crew members  34
Crew Resource Management (CRM)  62, 80, 81
Criminal penalties  21
Cumuliform cloud  105, 110
Cumulo/Cumulus  107
Cumulonimbus  105, 107, 108
Cumulus clouds  105

D
Daylight operation  43
Debilitating physical condition  29, 125
DECIDE Model  84, 85
Degrees, Minutes & Seconds (DMS)  67
Dehydration  122
Denial of an application  42
Density altitude  101, 102
Depressant  42
Dew  104, 105
Dew point  104, 112
Direct participant  29
Direct User Access Terminal System (DUATS)  95
Direct visual observation  27
Drag  114
Dropping an object  32
Drug dependence  125
Drug(s)  31, 122, 123

E
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Effective scanning  27
Elevators  115
Eligibility for aircraft registration  20
Emergency planning  74
Emergency procedures  29, 74
Epilepsy  125
Equator  67, 68
Evidence of aircraft ownership  21
Exceeding operating limitations  43
Execute Controls  87
Exhaust plumes  57, 58, 59
Eyeglasses  16, 36

F
FAA-P-8740-30  94
FAA Reauthorization Act of 2018 (FRA18) 9, 13, 15
FAA sUAS FAQ online  44
FAA UAS-PO LEA GUIDANCE  20
Factors affecting vision  125
Fatigue  122, 125
Federal Airway routes  49
Fitness for flight  125
Five fundamental risk elements  62, 81
Flight characteristics  29
Flight Service Station (FSS)  41, 51, 52, 55, 59, 95, 119, 

120
Flocks of birds  41
Fog  104, 112
Forces on aircraft  114
Forest fires  59
Formation training  51
Four fundamental principles of risk management  84
Fracto  107
Fraudulent  17
Free air balloons  125
Front  108
Frost  104, 105

G
Gliders  125
Good judgment  81
GPS communication links  67, 74, 79, 90
GPS format  67
Gravity  115
Greenwich, England  67
Ground fog  112
Ground lookout positions  50, 51
Ground speed  35
Guided missiles  50, 51
Guy Wires  59

H
Hail  107, 111
Hailstone  111

Halon  76
Halon 1301  76
Hand-held radio  27
Hazard and risk  84
Hazard assessment  92
Hazardous Attitudes and Antidotes  82
Hazardous behaviors  49
Hazardous material  34
Hazardous operations  32
Hazards  27, 29, 37, 41
Health and physiological factors affecting pilot perfor-

mance  122
Hearing impairment  22, 29, 125
Heatstroke  122
Helipads, heliports  38, 61, 64, 73, 118
High traffic areas  70
Hobby or recreational use  14, 16
Horizontal component of lift  115
Horizontal visibility  112
Hover mode  36, 78
Humidity  104
Hyperventilation  122, 124
Hypoxia  122, 124

I
ICAO station identifier  96, 98
Icing  111
Icing hazards  111
Identify hazardous conditions  35
IFR operations  49
IFR traffic  50
Imminent hazard  52
Impaired judgment  31
Impulsivity  82
IMSAFE checklist  85, 86, 87
In-flight emergency  19, 74
Influence of alcohol  31
Inspection  28
International Date Line  67
Invulnerability  82

K
Kite flying  41
Kites  15
Knowledge testing center (KTC)  22

L
Landing areas  38, 57, 64, 118
Lasers  58
Lateral axis  115
Lateral boundaries  56
Lateral boundaries of the surface area of Class E  38
Latitude  67, 70
Law enforcement  42



1 7 1BETTER PILOTS: SAFER SKIES      W W W . D R O N E S A F E T Y . A C A D E M Y

Lenticularus/Lenticular  107
Lift  114
Lightheadedness  124
Lightning  107, 108, 109, 112
Line-of-sight  79
LiPo  76
Lithium battery  76
Lithium battery fires  76
Load factor  115
Loading and performance  114
Local Airport Advisory (LAA)  52
Longitude  67, 70
Longitudinal axis  115
Longitudinal stability (Pitching)  116
Loss of Control (LOC)  76, 77
Loss of dexterity  29, 125
Loss of Global Positioning System (GPS) signal  79
Low−altitude tactics  51

M
Macho or machoism  82
Magnetic azimuth  63
Magnetic heading  68
Magnetic North  68
Maintain awareness  27
Maintenance  88, 93
Manned aircraft  14
Marijuana  42
Marriage license  24
Maximum Elevation Figure (MEF)  67, 69
Medical certification  125
Medical condition(s)  31, 125
Mental or physical capabilities  31
Meridians  67
Microburst  109
Middle ear problems  122
Migraine headache  125
Military Operations Area (MOA)  44, 50, 51
Military training activities  50
Military Training Route (MTR)  44, 52
Mitigate personal risk  87
MOA hours of operation  51
Model aircraft  13, 15, 16
Modernization and Reform Act of 2012  13
Moored balloons  15
Motion sickness  122
Moving vehicle  32
MULTICOM  55, 119, 120
Multiple sUAS  34, 43

N
Narcotic drugs  42
National Airspace System (NAS)  13, 15, 16, 24, 44, 49, 

55, 58

National Oceanic and Atmospheric Administration 
(NOAA)  94

National Security Areas (NSA)  53
National Transportation Safety Board (NTSB)  17
National Weather Service (NWS)  94, 95
National welfare  50, 51
Nautical miles (NM)  67
NAVAID  73, 86
Newton’s Third Law  114
Night  35
Nimbo/Nimbus  107
Nonparticipating aircraft  50, 51
Nonparticipating pilots  50, 51
NonRegulatory airspace  44, 49, 50
NonTowered Airport  60, 119
North Pole  67, 68
No scheduled maintenance  88
Notices to Airmen (NOTAM)  52, 53, 59, 66

O
Obstructions to flight  57
Obstruction to visibility  97
Operating conditions  29, 74
Operating environment  28, 36, 74, 100
Operating from a moving vehicle  34
Operating limitations  35
Operational duties  37, 123
Operations at night  35
Operations from a moving vehicle  43
Operations in certain airspace  43
Operations over people  43
Other Airspace  44, 52, 57
Outlook briefing  94
Overcast  112
Overhead wires  59
Over-the-counter medication  31, 123
Owner  21

P
Parachute jump operations  41, 44, 53
Parallel runways  63
Parallels  67
PAVE checklist  84, 85, 86
Payload  32, 89, 93
Performing maintenance  91
Periodic inspections  93
Periodic maintenance  88
Personality disorder  125
Person Manipulating the Controls  16, 27, 29, 31, 34, 36, 

37, 80, 123, 125
Phonetic alphabet  121
Phraseology  121
Phraseology: altitudes  121
Phraseology: annotated directions  121
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Phraseology: directions  121
Phraseology: speed  121
Phraseology: time  121
Physical and mental capabilities  29
Physical and/or mental condition  22, 29
Physical or mental incapacitations  29, 37, 123, 125
Physiological stress  125
Pilot fatigue  125
Pilot Handbook  27, 40, 44, 45, 46, 47, 49, 50, 52, 55, 56, 

59, 60, 62, 63, 64, 66, 67, 73, 80, 81, 82, 84, 96, 98, 
99, 100, 101, 103, 104, 108, 112, 114, 116, 117, 118, 
120, 121, 122, 123, 124

Pilot training  51
Pitch  115
Plume  57, 59
Position awareness  70
Potential hazards  74
Power lines  59
Precipitation  97
Precipitation static  58
Pre-Determined procedures  36
Preflight familiarization  28
Preflight inspection  74, 79, 89, 90, 92
Preflight planning & preparation  58
Preflight weather briefing  52
Prescription medication  123
Pressure altitude  101
Pressure and temperature  100
Preventative maintenance  93
Prime Meridian  67
Prior authorization  38
Prior to flight  100
Probability  87
Problem recognition  81
Prognostic charts  99
Programmed mission  78
Prohibited Airspace  50
Prohibited areas  40, 44, 51
P−static  58
Psychological stress  125
Psychosis  125
Public Law No: 112-95  13

Q
Quadrant  67, 69

R
Radiation fog  112
Radio frequency bands  79
Reasonable precautions  32
Recency  24
Recognition of hazardous thoughts  82
Recordkeeping  93
Recurrent  24

Registration markings  90
Registration numbers  120
Regulatory/regulated airspace  44, 45, 46, 47, 49, 50
Relative humidity  105
Remote pilot certificate  17, 19
Remote pilot eligibility requirements  22
Remote Pilot in Command  16, 26
Repair vs Replace  91
Reporting Wildlife Aircraft Strikes: AC 150/5200-32B  73
Residual risk  92
Resignation  82
Restricted areas/airspace  40, 44, 50, 51
Return to home sequence  36, 78
Review Hazards and Evaluate Risks  87
Revocation of a remote pilot certificate  42
Right-turn patterns  64
Risk assessment  92
Risk management  81, 84
Risk Management Handbook  81, 84, 125
Risk mitigation  86
Rocket launches  41
Roles and responsibilities  29, 74
Roll  115
Rolling terrain  32
Rudder  115
Runway designators  63
Runways  38, 57, 64, 118

S
Safe battery handling  76
Safe operations  29, 89, 93
Safety risk assessment  74
SAFO 09013  76, 77
SAFO 10015  59
SAFO 10017  76, 77
SAFO 15010  76, 77
Satellites  79
Saturation  104
Scheduled maintenance  88, 93
Sea-based airports  38
Seaplane base  60, 73
Seaplane  Bases: AC 150/5395-1B  60
Section 336  13, 14, 15
Security Identification Display Areas (SIDA)  65
See and avoid  16, 29, 32, 36, 37, 58, 61, 73, 79, 125
Self-announce broadcast  55, 118
Sequencing and separation  53
Servo motor  90
Severity  87
Shear  58
Significant Meteorological Information (SIGMETs)  95
Sign language  29
Sinus problems  122
Situational awareness  27, 29, 36, 62, 81, 123, 125
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Skeletal structures  59
Sky conditions  97
Slant distance  35
Small Unmanned Aircraft (sUA)  16
Small Unmanned Aircraft System (sUAS)  16
Sources for airport data  66
South Pole  67, 68
Space agency operations  53
Sparsely populated area  34
Spatial disorientation  122
Speaking impairment  29, 125
Special area of operation (SAO)  51
Special Use airspace  44, 50, 51, 57, 70
Spectacles  16, 36
Spotter aircraft  50, 51
Squall Line  108, 109
Stalls  115
Standard atmosphere conditions at sea level  102
Standard briefing  94, 95
Static dischargers  58
Statute miles (SM)  67
Steady flight: all is zero  114
St. Elmo’s Fire  58
Stimulant  42
Strato/Stratus  107
Stress  122, 125
Structural icing  111
Substitute risk  92
Supercooled water droplets  111
Surface-based temperature inversions  104
Suspension of a remote pilot certificate  42
Systematically focusing and scanning  27

T
Taxiways  64, 118
TEAM checklist  84, 85, 87
Techniques to mitigate mechanical failures  92
Temperature inversion  104, 112
Temporary Flight Restrictions (TFRs)  41, 44, 52
Terminal Aerodrome Forecasts (TAF)  95, 98
Terminal Radar Service Areas (TRSAs)  53
Terrestrial radiation  112
Thermal runaway  76
Thrust  114
Thunder  112
Thunderstorms  107, 109, 112
Time-in-service limits  88
Tornadoes  107, 108, 110
Towered airport  60, 119
Towering cumulus  107
Traffic patterns and approach corridors  38, 57, 64, 118
Transition areas  49
Transportation of property  32
True North  68
Turbulence  58

Twilight operations  35

U
Uncontrolled airspace  38, 44, 49, 56, 57, 60
Unexplained disturbance of consciousness  125
Unique identifier  21
Universal Integrated Community (UNICOM)  55, 119, 120
Unmanned Aircraft (UA)  16
Unmanned balloons  57, 58
Unmanned free balloons  15
Unsaturated air  104
Unscheduled Maintenance  88
U.S. citizen  20
U.S. Coast Guard’s (USCG)  61
Utility lines  59

V
Variation  68
Vertical axis  115
Vertical component of lift  115
VFR Checkpoints  70
VFR Corridor  53
VFR Flyway  53
VFR minimums  49
VFR Sectional Chart  46, 47, 52, 53, 60, 64, 67, 69, 99
VFR Waypoints  70
Visibility  112
Visibility for sUAS operations  56
Vision aids  36
Visual Flight Rules (VFR) Routes  53
Visual line of sight (VLOS)  16, 27, 32, 36, 43, 79, 125
Visual Observer communication  27
Visual Observer (VO)  16, 27, 29, 31, 34, 36, 37, 43, 80, 92, 

100, 123, 125
Voluntary surrender of certificate  24

W
Warning areas  44, 50, 51
Waterspout  110
Weather charts  99
Weather conditions  32
Weather phenomena  96
Weight  114
Weight and Balance (W&B)  115
Wildlife  73
Wind and currents  103
Wind (horizontal motion)  103
Wind shear  107, 108, 109
Wire environment  59
Wireless networks  79

Y
Yaw  115
Yield right-of-way  32, 37, 38, 43, 57, 61, 64, 78, 79, 118



B e t t e r  P i l o t s :  S a f e r  S k i e s

What is a ‘paper tiger’? This term came out of the IT industry when test prep 
companies sold questions & answers for important IT certifications. Some 
of those newly minted certified professionals were only as good as the 
paper their certification was printed on, in-turn, some industry experts say 
they put the work environment at risk. You are not that person, the industry 
will respect you that you demand excellence! 

There is a very clear distinction between those who can only answer 
memorized test questions and those who have a more complete picture of 
what the industry expects of them as a certified professional. 

Welcome to, what we believe, is the industry’s best study guide. This is professional grade for those who 
are serious and those who demand excellence...like you. Drone Safety Academy does not produce paper 
tigers!

This free digital guide was developed for existing drone pilots needing to re-certify and aspiring pilots.

This digital version is free to you, the training videos are free to you. Why? Because this study guide and 
videos were developed from freely available FAA documents. The FAA authors are the ones who deserve 
the credit, they are the original authors. So, the question becomes: Is it unethical to make money from 
their hard work? Thank you FAA for the safest skies of any county, thank you for all your due diligence!

Bombarded with too much drone information??? Let it go...POOF! There is time for all that information 
overload later, first let’s get you to the finish line with a respectable score and with industry respect.

The Part 107 sUAS/Drone certification exam is EASY! In fact it has a difficulty rating of 3 to 4 out of 10. 
YEA! It is that easy when compared to other industry exams. Many of the questions are common sense, 
meaning you just might answer correctly without industry knowledge. The question becomes: Will you 
demand more of yourself to learn and understand what the FAA expects of pilots? Of course you expect 
more of yourself and others, you are no slacker!

It is our opinion that hiring paper tigers are a legitimate increased risk to you and your business.  

OK, even all that is a lot of information, so...how to get started? There a few paths depending on your 
confidence and abilities. High confidence & great study abilities: Study this free digital guide & go pass 
the exam, Medium confidence & medium study abilities: Study this free digital guide with the free videos 
& go pass the exam. Need additional support and assurance? Drone Safety Academy has a process 
which will guarantee that you pass the exam. Interested? Come on over to the DroneSafety.Academy 
portal, we have 500 unique exam questions waiting for you.   


