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Lesson Overview
Lesson Objectives:
• Develop knowledge of what Aeronautical Decision-Making is and how to effectively make 

safe decisions.
• Develop an understanding of how to use the PAVE decision making model.

Lesson Completion Standards:
• Student demonstrates satisfactory knowledge of ADM by answering questions and
• actively participating in classroom discussions.



History of ADM
• For over 25 years, the importance of good pilot judgment, or 

aeronautical decision-making (ADM), has been recognized as critical to 
the safe operation of aircraft, as well as accident avoidance. 

• Research in this area prompted the FAA to produce training directed 
at improving the decision-making of pilots and led to current FAA 
regulations that require that decision-making be taught as part of the 
pilot training curriculum



History of ADM
• Most of the modern ADM concepts and 

theory have been lessons learned from 
accidents or incidents.

• CRM was a result of many accidents. 
Crew Resource Management has saved 
many lives since its implementation. 



History of ADM
• Contrary to popular opinion, good 

judgment can be taught.
• Tradition held that good judgment was 

a natural by-product of experience, but 
as pilots continued to log accident-free 
flight hours, a corresponding increase 
of good judgment was assumed. 

• Building upon the foundation of 
conventional decision-making, ADM 
enhances the process to decrease the 
probability of human error and increase 
the probability of a safe flight.



Risk Management
Aeronautical Decision Making



Aviation Accidents
• Over 80% of all aviation 

accidents are related to 
human factors

• The vast majority of these 
accidents occur during  
takeoff and landing

• Primary cause:
           
PILOT LACK OF KNOWLEDGE



Why you need to know ADM & Risk 
Management
• To fly the aircraft safely
• FAA: Private, Instrument, Commercial, CFI, ATP knowledge 

exams and practical test orals
• Airlines: Interview, training, and all subsequent line operations
• ATC: Controller Responsibilities



Single-Pilot Resource Management

• Human factors-related accidents motivated the airline industry 
to implement Crew Resource Management (CRM) training for 
flight crews

• The training helped crews recognize hazards and provided 
tools for them to eliminate the hazard or minimize its impact



Single-Pilot Resource Management

• CRM training provided the foundation for SRM training
• Applying SRM means using hardware, information, and human 

resources, such as dispatchers, weather briefers, maintenance 
personnel, and air traffic controllers, to gather information, 
analyze your situation, and make effective decisions about the 
current and future status of your flight



Single-Pilot Resource Management (SRM)

• How to gather information, analyze it, and make decisions
• Learning how to identify problems, analyze the information, 

and make informed and timely decisions is not as 
straightforward as the training involved in learning specific 
maneuvers

• Learning how to judge a situation and “how to think” in the 
endless variety of situations encountered while flying out in the 
“real world” is more difficult – comes with experience



SRM Concepts

• Aeronautical Decision Making
• Risk Management
• Task Management
• Situational Awareness
• Controlled Flight Into Terrain Awareness
• Automation Management



American Airlines Threat and Error 
Management

•  
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American Airlines Threat and Error 
Management
• Knowledge, Skill, & Aircraft Handling 
• Application of the underlying knowledge, skills and prior 

experiences 
• The final barrier! 



Aeronautical Decision Making (ADM)

• A systematic approach to the mental process used by pilots to 
consistently determine the best course of action in response to 
a given set of circumstances

• It is what a pilot intends to do based on the latest information 
he or she has



ADM Process

• Some situations, such as emergencies, require you to respond 
immediately using established procedures with little time for 
detailed analysis

• This reflexive type of decision making is referred to as 
naturalistic or automatic decision making



ADM Process

• However, typically you have time to recognize changes that 
occur, gather information, examine options, and assess risk 
before reaching a decision 

• Then, after implementing a course of action, you determine 
how your decision could affect other phases of the flight

• To make an analytical decision, you use the ADM process



3P Model
Aeronautical Decision Making



3P Model - Perceive, Process, Perform

• The 3P model for ADM offers a simple, 
practical, and systematic approach that can 
be used during all phases of flight

• To use it, the pilot will:
• Perceive the given set of circumstances for a 

flight
• Process by evaluating their impact on flight 

safety
• Perform by implementing the best course of 

action



Decide Process
Aeronautical Decision Making



FAA’s DECIDE Model

• 1. Detect the fact that a change has occurred
• 2. Estimate the need to counter or react to the change
• 3. Choose a desirable outcome for the success of the flight
• 4. Identify actions that could successfully control the change
• 5. Do the necessary action to adapt to the change
• 6. Evaluate the effect of the action



DECIDE Model



Self Assessment

• As PIC you are the ultimate decision maker, and your choices 
determine the outcome of the flight

• You must evaluate your own fitness for flight
• Your general health, level of stress or fatigue, attitude, 

knowledge, skill level, and recency of experience are several 
factors that affect your performance



Self Assessment

• Establish personal limitations for flight and create a checklist to 
help you determine if you are prepared for a particular flight

• Determine your own weather minimums and set limitations 
that you are comfortable with

• Use the I’M SAFE Checklist to further evaluate your fitness for 
flight



I’M SAFE Checklist

• Illness
• Medication
• Stress
• Alcohol
• Fatigue
• Emotion/Eating



I’M SAFE



Hazardous Attitudes
• Whether you are fit to fly 

depends on more than 
your experience and 
physical condition

• Your attitude also affects 
the quality of your 
decisions

• https://www.youtube.com/
watch?v=IoYeRkvm0os

https://www.youtube.com/watch?v=IoYeRkvm0os
https://www.youtube.com/watch?v=IoYeRkvm0os


Hazardous Attitudes



Operational Pitfalls



Operational Pitfalls



Operational Pitfalls



Operational Pitfalls



Stressors



Risk Management

• Critical to making effective decisions
• During each flight, you are required to make decisions that 

involve four fundamental risk elements: the pilot, the aircraft, 
the environment, and the type of operation

• Pilots use a variety of tools to identify, assess, and mitigate risks 
associated with the risk elements

• Two frequently-used tools are PAVE and the 5Ps



PAVE Checklist
Aeronautical Decision Making



The PAVE Checklist

• Pilot – Training, experience, currency, and fitness
• Aircraft – Airworthiness, performance, proper configuration
• EnVironment – Weather, airport conditions, terrain, airspace
• External Pressures – How critical to maintain schedule



Managing External Pressures

• Management of external pressure is the single most important 
key to risk management because it is the one risk factor 
category that can cause a pilot to ignore all the other risk 
factors

• External pressures put time-related pressure on the pilot and 
figure into a majority of accidents



5P’s Checklist

• Pilot – Evaluate training, experience, fitness (I’M SAFE)
• Passengers – Consider experience, flexibility, and fitness
• Plane – Airworthiness, performance, proper configuration
• Programming – Avionics airworthiness, operation, configuration
• Plan – Airport conditions, terrain, airspace, weather



Using PAVE or the 5Ps During Flight 
Planning

• Risk management tools are used to help you make an effective 
Go/No-Go decision during flight planning

• Provide guidelines on the risk factors to consider as you 
prepare for a flight

• Used to identify and mitigate risks prior to flight



Risk Factor Assessment



Using PAVE or the 5Ps in Flight

• Managing risk does not end with a “Go” decision
• You must continue to assess risk to make effective decisions 

during the flight
• The risk management process continues as you evaluate the 

situation using the checks at decision points that correspond to 
the phases of flight



At Each Decision Point Reevaluate
Situation

• What is the situation?
• What has changed since my last decision?
• Is the risk associated with a chance acceptable?
• What can I do to mitigate risk?



Risk Management Decision Making 
Process

•  



Task Management

• Involves planning and prioritizing tasks to avoid work overload, 
identifying and using resources to accomplish tasks, and 
managing distractions

• When you are effectively managing tasks, you avoid fixating on 
one task to the exclusion of others and maintain positive 
control of the airplane



Planning and Prioritizing

• When flying an airplane, your tasks are not evenly distributed 
over time

• By planning ahead and prioritizing tasks, you can prepare for 
high workload periods during times of low workload



Planning and Prioritizing

• As you gain experience, you realize which tasks you can 
accomplish ahead of time, and which tasks you need to leave 
until the moment

• Tasks such as organizing charts in the order of use, setting 
radio frequencies, and planning a descent to an airport help 
you prepare for what comes next



Task Requirements Each Phase of Flight



Resource Use

• Because tools and sources of information are not always 
readily apparent, you must learn to recognize all the resources 
available to you and use them effectively

• A wide variety of resources both inside and outside the 
airplane can help you manage tasks and make effective 
decisions



External Resources

• Air Traffic Controllers
• Maintenance Technicians
• Flight Service Briefers
• Flight School / FBO
• Airline Dispatchers



Internal Resources

• Your knowledge and skills
• CFI / Other Pilots
• Passengers
• Aircraft Equipment (MFD/Autopilot)
• ForeFlight
• Aeronautical Charts
• Pilot’s Operating Handbook
• Checklists



Checklists

• Flow Pattern - guides you through the cockpit in a logical or as 
you perform each item from memory, then follow up with a 
checklist

• Do-List - you read the checklist item and associated action, then 
perform the action. Used when you have time and completing 
each step in order is critical

• Emergency Checklists - items you must perform from memory 
immediately before referring to the checklist



Situational Awareness

• Is the accurate perception of all the operational and 
environmental factors that affect flight safety before, during, 
and after the flight

• At any period of time, you should be able to accurately assess 
the current and future status of the flight

• This includes the status of operational conditions, such as 
airplane systems, fuel, autopilot, and passengers, as well as the 
status of environmental conditions, such as your relationship 
to terrain, traffic, weather, and airspace



Situational Awareness

• Using SRM, including risk management tools such as the 5Ps, 
task management, and available resources, enables you to 
maintain situational awareness

• Resources, such as navigation, traffic, terrain, and weather 
displays are particularly valuable for maintaining situational 
awareness if you understand how to use them properly

• You are maintaining situational awareness when you have a 
solid mental picture of the condition of the pilot, passengers, 
plane, programming, and plan



Briefings

An effective tool to help maintain SA by preparing for the critical 
phases of flight
• Passenger Briefing (FAA required)
• Pre-takeoff Briefing
• Approach Briefing after obtaining airport information



Passenger Briefing
(SAFETY)
• Safety belts
• Air Vents
• Fire Extinguisher
• Egress and Emergency
• Traffic and Talking
• Your (passenger) Questions



Takeoff Briefing

• Wind direction and velocity
• Runway length
• Takeoff performance
• Takeoff and climb speeds
• Initial heading, altitude, and fix
• Departure procedure
• Emergency plan for engine failure



Approach Briefing

• Airport info and weather
• Airport / TDZ elevation
• Active approach
• Approach plate briefing
• NAV setup
• Terrain and obstacles
• Landing considerations



AA Potential Threat Briefing  Checklist



Obstacles to Maintaining Situational 
Awareness
• Fatigue, stress, and work overload can cause you to fixate on 

one aspect of the flight and omit others from your attention
• A contributing factor in many accidents is a distraction that 

diverts the pilot’s attention from monitoring the instruments or 
scanning outside the aircraft

• A minor problem has the potential to become a major problem 
if you divert your attention to the perceived problem and 
neglect to properly control the airplane



Obstacles to Maintaining Situational 
Awareness
• Complacency presents another obstacle to maintaining SA
• When activities become routine, you can have a tendency to 

relax and put less effort into your performance
• Cockpit automation can lead to complacency - you could 

assume that the autopilot or GPS is doing what you expect, and 
neglect to cross check the instruments or the airplane’s actual 
position



Situational Awareness During Ground 
Operations
• In addition to keeping track of your status while in flight, you 

must maintain situational awareness during ground operations
• Must correctly follow taxi instructions, to know your position on 

the airport in relation to runways and other aircraft, and to 
minimize your workload



Controlled Flight Into Terrain Awareness

• CFIT occurs when an aircraft is flown into terrain or water with 
no prior awareness on the part of the crew that the crash is 
imminent

• Normally results from a combination of factors including 
weather, unfamiliar environment, nonstandard procedures, 
breakdown or loss of communication, loss of situational 
awareness, lack of perception of hazards, and lack of sound 
risk management techniques



CFIT Risk Mitigation

• You must always maintain positional awareness 
• Plan flight to avoid terrain and obstacles
• Use current charts and procedures
• Monitor terrain awareness and navigation displays
• Determine aircraft performance



Automation
Concerns



Automation Management

• Cockpit automation has the potential to increase or decrease 
the flight safety, depending on how well you use the equipment

• The concept of automation management typically applies to an 
airplane with an advanced avionics system that includes digital 
displays, GPS equipment, a moving map, and an integrated 
autopilot



Managing Workload

• Cockpit automation can reduce your workload and increase 
situational awareness

• Use of an autopilot can free your attention to handle tasks 
during high-workload phases of flight and enable you to 
manage abnormal and emergency situations more effectively



Managing Workload

• However, if you are unfamiliar with your airplane’s equipment, 
trying to program and interpret advanced avionics and 
automation systems might be distracting, lead to 
misinterpretation, and cause programming errors

• You must thoroughly understand how to operate your avionics 
and plan ahead to program equipment during periods of lower 
workload to avoid falling behind or becoming distracted during 
high-workload periods



Mode of Operation

• You must be able to correctly interpret your system’s 
annunciations and recognize when the automation is operating 
in a different mode than you expect

• To effectively manage automation, monitor the current mode, 
anticipate the next mode, and verify that mode changes occur 
as expected



Automation Considerations

• Relying too heavily on automation can lead to complacency and 
a loss of situational awareness

• Always monitor aircraft displays, use charts to verify 
information, and confirm calculations if you use electronic 
databases for flight planning

• Equipment failure can have serious consequences if you 
become overly dependent on automation

• You must maintain your flight skills and your ability to 
maneuver the airplane manually



Automation Considerations

• You also need to recognize when automation is increasing your 
workload and switch to a simpler mode or turn equipment off

• For example, if trying to program the GPS equipment or 
engage the autopilot starts to overwhelm you, flying the 
procedure manually might be safer

• To help you manage automation and other avionics equipment, 
you can consider using one of three equipment operating 
levels during flight operations



Automation Levels

• Level 1 - Control aircraft manually (hand fly)
• Level 2 – Use autopilot for basic heading/altitude control
• Level 3 – Control airplane through autopilot managed flight



AA Flight 1420
KDFW – KLIT
June 1, 1999



KLIT



American Airlines 
QRH



American Airlines 
QRH



Racing The Storm

• https://www.dailymotion.com/video/x6ujwvm

https://www.dailymotion.com/video/x6ujwvm


Racing The Storm

• Hazardous Attitudes?
• Operational Pitfalls?
• Situational Awareness?
• PAVE?
• Risk Management?



Knowledge Check

80% of all aviation accidents are a result of?
A. Human Factors
B. Weather
C. Mechanical
D. Regulations



Knowledge Check

80% of all aviation accidents are a result of?
A. Human Factors
B. Weather
C. Mechanical
D. Regulations



Knowledge Check

The first step to risk management is?
A. Solving hazards
B. Identifying threats
C. Evaluating alternative options
D. None of the above



Knowledge Check

The first step to risk management is?
A. Solving hazards
B. Identifying threats
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D. None of the above



Knowledge Check

Which of the following is a boundary to good Situational 
Awareness (SA)?

A. Complacency
B. Fatigue
C. Distractions
D. All of the Above



Knowledge Check

Which of the following is a boundary to good Situational 
Awareness (SA)?

A. Complacency
B. Fatigue
C. Distractions
D. All of the Above



Knowledge Check

Automation has greatly increased safety but only when used 
properly and human limitations are known?

A. True
B. False



Knowledge Check

Automation has greatly increased safety but only when used 
properly and human limitations are known?

A. True
B. False



Knowledge Check

“I have done this a million times and nothing bad has ever 
happened,” is an example of what hazardous attitude?

A. Macho
B. Invulnerability
C. Anti-Authority
D. Impulsivity
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