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Welcome
• Steve Bateman, CFI, LSRM

– Flight Reviews

– Transition Training

– Check Outs

– Advanced Training

– Selective Primary Training

• Your monthly dose of aviation safety

• Earn WINGS knowledge credit in 33-minutes

• Contact Info:

sbateman7799@gmail.com

• Do not try to communicate using Reply To: 

    from the webinar email!
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Not Recorded, But Even Better…
• PDF of these slides available for your further study and use

• Actual slides post on the third Sunday of every month (July 21st)

• https://bit.ly/ToMSafetyArticle

• Select the safety article (month) of interest

• Open and save the PDF

• I’LL SHOW THIS INFO AGAIN AT THE END OF THE PRESENTATION

• Thanks to the AOPA Flying Clubs Initiative
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Overview  

• GAJSC states that additional training in short field operations may 
reduce loss of control and controlled flight into terrain accidents

• We’ll look at:
– Short Field Operations

– Planning

– Performance (aircraft and pilot)

– Doing it

– Tips & Tricks

                              

* General Aviation Joint Safety Committee
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Take Off Accidents Year over Year Trend
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•33rd AOPA Air Safety Institute Accident Report

https://www.aopa.org/training-and-safety/air-safety-institute/accident-analysis/richard-g-mcspadden-report/
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Types Of Take Off Accidents
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•33rd AOPA Air Safety Institute Accident Report

https://www.aopa.org/training-and-safety/air-safety-institute/accident-analysis/richard-g-mcspadden-report/
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Descent and Approach Accidents Year over Year Trend
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•33rd AOPA Air Safety Institute Accident Report

https://www.aopa.org/training-and-safety/air-safety-institute/accident-analysis/richard-g-mcspadden-report/
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Types Of Decent and Approach Accidents
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•33rd AOPA Air Safety Institute Accident Report

https://www.aopa.org/training-and-safety/air-safety-institute/accident-analysis/richard-g-mcspadden-report/
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Landing Accidents Year over Year Trend
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•33rd AOPA Air Safety Institute Accident Report

https://www.aopa.org/training-and-safety/air-safety-institute/accident-analysis/richard-g-mcspadden-report/
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Types Of Landing Accidents
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•33rd AOPA Air Safety Institute Accident Report

https://www.aopa.org/training-and-safety/air-safety-institute/accident-analysis/richard-g-mcspadden-report/
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How Long Is A Piece Of String?
• Colloquial, often humorous, rhetorical question

• Used as a response to a question such as "How long will it 
take?" or "How big is it?" when the length or size is unknown, 
variable, or relative.

• Used to describe when a thing can be any size – in terms of 
time, length, weight, cost, volume…

• Example:  “Ask me how long it takes, and I will ask you how 
long is a piece of string!”

• So…

https://www.npl.co.uk/
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Ponder This Question—What Is A Short Field?
(How Long Is A Piece Of String?)
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When Is A Long Runway A Short Field?

• LAHSO shortens a runway (know ALD)

• When the 4-H Club are in town…

– Hot

– High

– Heavy

– Humid

• Kemmerer KEMM, WY:

– Elevation 7,285’

– Longest runway 8,203’ x 75’

– On this day, DA 9,300
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A Short Field
• Shoestring Airport, PA

• Two 1,000’ grass runways
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A Short Field
• Shoestring Airport, PA

• Two 1,000’ grass runways

• Possible in your…               

RV-12…C172…C182?

• Are you capable…LND and 

TO?

15
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A Short Field
• Shoestring Airport, PA

• Two 1,000’ grass runways

• Possible in your…               
RV-12…C172…C182?

• Are you capable…LND and 
TO?

• Practice short TO/LNDs, on 
a long runway

• Say, at KDMW with distance 
markers

• More later…

16



Federal Aviation
Administration

Read The Book
• Necessary, but not sufficient…

• Pilot’s Operating Handbook

• Performance charts

• Speeds for safe operations

• Normal & emergency procedures

• Short field TO & landing procedures

• But…you then need to practice it
– At different weights and DAs

• Combos of elevation, temperature

– Compare with the book values…
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Know Your Numbers
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Take Off Performance (Read the small print)

•At sea level, standard day ~ 720’ ground roll

•At PA of 3,000’ at 30C, ~ 1,200’ ground roll

•With this type of chart, can predict 

on actual weight
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Take Off Calculations
• Vx, Vy, and cruise climb

• Take off distance and density altitude
– Fixed pitch add 15% per 1,000 feet DA to 8,000’

– Constant speed add 12% per 1,000 feet DA to 6,000’

• 50/70 Rule – no obstruction
– Be at 70% of VR by 50% of the distance

– For a 5,000’ runway, 50% = 2,500’

– 0.7 x 60 Kts= 42 Kts

– Be at 42 Kts by 2,500’

• 30/70 Rule – obstruction
– Be at 70% of VR by 30% of the distance

– For a 2,000’ runway, 30% = 600’

– 0.7 x 60 Kts= 42 Kts

– Be at 42 Kts by 600
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Short Field Take Off
• Read the PoH for technique and configuration (flaps or not?)

• Use all the field…it is short, after all

• Brakes on, lean for full power, all-in-the-green, check static RPM

• Release—predict the left lunge…more right rudder!

• Rotate at and maintain Vx

– Until obstacles are cleared, or 100 feet above runway

• Transition to Vy

– When safe to maneuver

• Clean up for climb 
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Don’t Rush—Airspeed Is King
• Fly on IAS, not how it “looks and feels”

• High DA, higher TAS, higher GS 

• Know your pitch.  Vx is approx. +12o and Vy is approx. +10o 
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Also Need To Climb – DA and Weight

Notes:

• VY reduces with DA

• Rate of climb changes 
are significant
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Landing Performance (Read the small print)

•At sea level, standard day ~ 500’ ground roll

•At PA of 3,000’ at 30C, ~ 610’ ground roll

•With this type of chart, can predict 

on actual weight
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Short Field Approach & Landing
• Stabilized short field final approach

– Landing configuration

– Full flaps

– Vref = 1.3 x Vso 

• Doesn’t have to be a short 

approach…

• Go around if not stable on final
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How Do I Know?

1. Some people guess. They chose poorly

2. Some people work it out.  The chose wisely

– Predict performance

– Prove your prediction 

– Practice to achieve it

– Keep at it for proficiency
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What’s My Baseline?

https://tinyurl.com/yjn5kdsp

https://tinyurl.com/yjn5kdsp
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Calibrate 

• Every time you fly:

– Note DA, or record PA and Temp to calculate DA later

– On take off, estimate the ground roll

– On climb, note the FPM at book Vy

– Change pitch slightly up and down (to change speed) and note FPM

– Later, compare with book values

– Continue to calibrate until you have take off and climb tables for your 

aircraft and you

– Precision spot landing

– Aiming point and actual touch down point

– Distance to full stop
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Complications (Impactors)

• Weather

• Density altitude

• Runway slope and surface

• Obstructions

• Aircraft weight

• You

A complication, by definition, is any function offered by a timepiece 
that is in addition to its primary function of keeping the time
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• Just changing the order has a big impact…

• Land/not-land decision

• Change it to not-land/land decision

• Rather than “I will not land if…”

• Change to “I will only land if…”

• Plan to go around on every landing

• Also works for take off…I will only continue the take off if…

Human Biases Are Real…
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A Simple Matter of Priorities

• Aviate

• Navigate

• Communicate
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A Simple Matter Of Priorities 

• Fly the Aircraft!
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• Plan to go around on every landing

• Whenever the approach becomes unstable

– At or below 1,000 ft – IFR

– At or below  500 ft – VFR

• Whenever a landing can’t be made (duh)

• Make the decision early

– Stick to it

• Changing your mind is destabilizing

So, When Do I Go Around? 
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Go Around & Missed Approach Priorities

• Aviate

– Maintain aircraft control

– Apply power

– Probably needs push not pull (airspeed is king)

– Arrest descent…level off, not necessarily nose up…

– Configure for climb when at Vx

– Wait for positive rate climb before messing with anything
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Go Around & Missed Approach Priorities
• Navigate

– IFR:  

• Continue to missed approach point (no early turns) 

thence…

• Fly the missed approach procedure 

• Follow ATC instructions

– VFR:  

• Continue to runway threshold & climb to pattern altitude 

thence…

• Side step for visibility

• Maneuver to re-enter pattern or depart the area

• Follow ATC instructions
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Go Around & Missed Approach Priorities

• Communicate

– IFR

• Tower or local traffic advisory frequency

• Approach control when advised

• ATC – state intentions

– VFR

• Tower or local traffic advisory frequency
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A Matter Of Priorities 
• Fly the aircraft first!

• High stress

• Short time frame

• Limited options

• Off airport landing?

• Can we improve or chances by training for this?  YES!!
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So How Do We Prepare?
• Consider the hazards associated with each phase of flight

– Think about what could go wrong

– This is why we brief the take off and approach

– Get it to the front of your head (from long term to short term)

• Plan for how you would deal with the problem

– What would I do when…?

– What I have learnt?

– Ty it out in simulator = scenario training

• Train to proficiency

– Practice – preferably with a CFI.

– WINGS flight activities!!
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Prepare, Plan, Practice
• Prepare

– Performance numbers, weather

– Pave, IMSAFE, WK-RAFT

• Plan
– Route, flight plan, runway data, climb & descent profiles, 

escape routes, no-go/go points & alternates

• Practice – at mission weight
– Short & soft field take offs and landings

– Power off approaches and landings
• Angles

• Fly the wind – tailwind on base?  Impact of ground speed?

• FPM = FPNM required (gradient) x GS/60

• On glide slope at 70 kts requires:  318FPNM; 371FPM

• On glide slope at 90 kts requires:  318FPNM; 477FPM
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Recommendations:

• Brief each takeoff, approach and landing

– Runway and available distance for takeoff or landing

– Aircraft configuration and target airspeeds

– Rejected takeoff or landing decision point

– Departure/approach path

– Return to airport altitude 

• Practice at altitude

• Practice spiral descent to landing

• Can predict altitude lost per turn at standard rate from best glide speed and glide rate

– Forced landing opportunities
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WK RAFT

•Safer Skies Through Education and Training                           41

• W

• K

• R

• A

• F

• T

Weather (including density altitude)

Known issues: NOTAMs, TFRs

Runways of intended use

Alternatives

Fuel management

Take-off and landing performance

(91.103) know all there is to know…
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T = Take off and landing performance ~ Density Altitude

•Safer Skies Through Education and Training                           42

• DA is…?

– Pressure altitude corrected for non-standard temperature

– Equivalent altitude in the ISA based on the combination of actual 

pressure, temperature and humidity

– Is a high DA good or bad?

– High DA = Bad

– Caused by:

• Lower pressure than standard (atmospheric and elevation/altitude)

• Higher temp than standard

• Higher humidity than standard
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Impact of High DA

• High DA means lower air density

• Impacts:

– Lift equation: ½ V2 CL A 

– Engine performance

– Climb performance

– TAS higher than IAS

– For given conditions, means GS is 

higher

– Fly by the IAS, not what it “looks” like
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Spiral Descent:

• The best landing spot may be below you:

– C172:  

• Glide slope = 18NM in 12,000’

• Glide slope (ratio) = 18*6072/12000 = 9.1:1

• Descent angle = Tan-1(1/9.1) = 6.3o

• Feet per NM descent = 12000/18 = 667 ft/NM

• FPM at 65 Kts = 723 FPM

• Altitude lost in a standard rate (2-min) turn = 1,446 ft 

– Go out and test this!
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The Aviation 4-H Club
• Hot

– Field temperature (take off and landing performance)

– Temp at altitude (cruise performance)

• High
– Altitude = lower air density

– Low pressure day = lower air density

• Humid
– Relative humidity

– T & DP

– Hot air can hold more water vapor = lower air density. (Clouds are buoyant)

• Heavy
– More W means more L to get up and stay airborne

– Where does “more L” come from?

– Lift comes from V2 and/or CL (airspeed and/or Aoba)

45
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Ponder:
• Quiz:  It is called the impossible turn because…?

• Quiz:  Which of the five hazardous attitudes tempt us to try it?

• All of them…

• Impulsivity :  Got to do something, quickly

• Macho:  :  Huh…I’ll show them how to do it

• Antiauthority :  Don’t tell me what to do or not do

• Invulnerability:  I’m better than everyone else…watch…

• Resignation :  I can’t do anything else…might as well try it

• Bonus 6th attitude - Entitlement:  I deserve this…I’m #1 for landing
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Clearview Airpark (2W2) 

1,830’ x 30’ at 2,000’ AGL

(RWY32 277’ displaced)

Carroll County Airport (KDMW)

5,100’ x 100’ at 2,000’ AGL

If you can’t get off on the first  turn, 

don’t try 2W2!

Calibrate Your Ability

From C172 landing table:

PA 1,000’, T = 30o, D = 565’

“It” can do it…can you?
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Know The Marker Distances

https://www.faa.gov/documentlibrary/media/advisory_circular/150_5340_1l.pdf

https://www.faa.gov/documentlibrary/media/advisory_circular/150_5340_1l.pdf
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Use Markings To Judge 50% Point (For Take Off)

From C172 take off table:

PA 1,000’, T = 30o, D = 800’
Rule of thumb: Add 50% = 1,200’

50/70 rule:  Be at 40 kts by 900’ 
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Where is 900 feet?

Threshold to first stripe = 310’

Each stripe = 120’

Each gap = 80’

Start of fourth stripe = 910’

It’s before the 1,000’ markers! 
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Take Off Tips
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Takeoff Tip No. 5—Know your airport
• Field Elevation

• Temperature & humidity

• Wind speed & direction

• Runway length (usable)

– Runway composition

– Runway slope

– Runway contamination

• Departure obstacles

• Forced landing areas
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Takeoff Tip No. 4—Know your airplane

• Weight & balance

– Gross weight & C.G. at take off

• V speeds

– Best angle of climb speed—Vx

– Best rate of climb speed—Vy

– Single-engine minimum control speed - Vmc

– Best single-engine climb speed – Vyse

• Expected takeoff performance

– Rotation point

– Lift off speed
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Takeoff Tip No. 3—Know yourself

• Health, rest, state of mind

– Medication(s)

– Fatigue

– Mission Imperative

– External pressure(s)

• Plan B

• Recent experience

– In this environment

– In this aircraft
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Takeoff Tip No. 2—Plan your takeoff

• No-Go/Go criteria

– Initial instrument & power check

– Departure path or procedure

– Power loss before rotation

– Power loss during climb

• Ground roll

– Distance

– Rotation speed

– 50/70 check

– Rotation point
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Take off Tip No. 1—Brief your plan
• Runway & aircraft configuration

• No-go/Go criteria

– Initial instrument & power check

– 50/70 check point & speed

– Departure path or procedure

– Power loss before rotation

– Ground roll

• Rotation and V speeds

• Emergency procedures

– Power loss in climb

– Off airport landing
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TO and LND Card
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Landing Tips
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Landing Tips No. 5—Know your airport(s)

• Field Elevation

• Temperature, pressure & humidity (Density Altitude)

• Wind speed & direction

• Runway length

– Runway composition

– Runway slope

– Runway contamination

• Approach obstacles

• Departure obstacles
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Landing Tip No. 4—Know your airplane

• Initial & final approach & best glide speeds

• Flap and gear speeds

• Expected landing performance

– Add 50%
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Landing Tip No. 3—Fly the pattern

• Pattern altitude

– May be different for airplanes 

and helicopters

• Left or right-hand turns?

• Behave:

– Always fly a 45o entry

– Look and listen for:

– Aircraft in the pattern

– Aircraft on long final

• Naughty or rude pilots

• Instrument approaches
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• Brief your plan

• Landing configuration

• On speed

• On course

• On glide path

Landing Tip  No. 2—Fly a stabilized approach
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Get the sight picture
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Stabilized Approach Parameters
• VFR - Stabilized by 500 feet above touchdown elevation

• IFR - Stabilized by 500 feet above touchdown elevation

– On correct flight path

• Small corrections to maintain 

– On speed

• Recommended approach speed

– +10/-5 Knots or MPH

– Descent

• On Glide Slope/VASI

• 500 fpm or less (depends on ground speed)

– In landing configuration

– Landing checklist complete
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Crosswind Landing
• Stabilized approach

– On speed

– On glideslope

• Aligned with runway

– Crab…may be…

– Touch down with side slip
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Landing Tip No 1—Be prepared to go around

• Brief your plan

– Including approach, go-around and missed approach intentions
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TO and LND Card
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Want to learn more?
Airplane Flying Handbook

– https://bit.ly/3wO1wMu 

– Chapters 6 and 9  

FAASTeam WINGS Pilot Proficiency Program                

– http://faasafety.gov/WINGS  

– WINGS Flight Activities

•68

https://bit.ly/3wO1wMu
http://faasafety.gov/WINGS
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Opportunity to Practice
❑WINGS Flight Topic 1 ASEL – A070405-07
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•Homework
• Research and understand density altitude

• https://www.aopa.org/training-and-safety/air-

safety-institute/safety-publications/density-

altitude

• https://www.youtube.com/watch?v=5yFIRHvoy4k

• Do some performance examples

• TO and LDG distances

• Cruise performance

• Practice pattern precision

• Short field TO and LND

Practice until you don’t 

get them wrong!

https://www.aopa.org/training-and-safety/air-safety-institute/safety-publications/density-altitude
https://www.aopa.org/training-and-safety/air-safety-institute/safety-publications/density-altitude
https://www.aopa.org/training-and-safety/air-safety-institute/safety-publications/density-altitude
https://www.youtube.com/watch?v=5yFIRHvoy4k
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Scenario-Based Proficiency Training Works
• Increases confidence

• Increases comfort

• Expands horizons

• Keeps us safe

Earning any WINGS phase 

qualifies for a Flight Review!
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•Homework-1
• Research and understand density altitude

• https://www.aopa.org/training-and-safety/air-

safety-institute/safety-publications/density-

altitude

• https://www.youtube.com/watch?v=5yFIRHvoy4k

• Do some performance examples

• TO and LDG distances

• Cruise performance

• Practice pattern precision

• Short field TO and LND

Practice until you don’t 

get them wrong!

https://www.aopa.org/training-and-safety/air-safety-institute/safety-publications/density-altitude
https://www.aopa.org/training-and-safety/air-safety-institute/safety-publications/density-altitude
https://www.aopa.org/training-and-safety/air-safety-institute/safety-publications/density-altitude
https://www.youtube.com/watch?v=5yFIRHvoy4k
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Homework-2:  Review and learn from…

https://www.youtube.com/watch?v=eYqS-j3pUHY

https://www.youtube.com/watch?v=sTo4GGRExGE

https://www.aopa.org/training-and-safety/online-learning/accident-case-studies/into-thin-air

https://www.aopa.org/training-and-

safety/online-learning/real-pilot-

stories/the-heat-of-the-moment

https://www.youtube.com/watch?v=eYqS-j3pUHY
https://www.youtube.com/watch?v=sTo4GGRExGE
https://www.aopa.org/training-and-safety/online-learning/accident-case-studies/into-thin-air
https://www.aopa.org/training-and-safety/online-learning/real-pilot-stories/the-heat-of-the-moment
https://www.aopa.org/training-and-safety/online-learning/real-pilot-stories/the-heat-of-the-moment
https://www.aopa.org/training-and-safety/online-learning/real-pilot-stories/the-heat-of-the-moment
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Homework-3: Performance Specific Resources
• Spend some quality time with these resources:
PHAK Chapter 10:  Weight and Balance

PHAK Chapter 11:  Performance

https://www.aopa.org/training-and-safety/online-learning/reality-check/takeoff-and-landing-performance

Density Altitude

Techniques:  Density Altitude

Density Altitude Flying

Density Altitude

Tips & Techniques: Density Altitude - 

Safety considerations

Density Altitude—The Triple H Effect

FAA Density Altitude

The EXTREMELY helpful guide to 

Density Altitude

https://www.faa.gov/sites/faa.gov/files/12_phak_ch10.pdf
https://www.faa.gov/sites/faa.gov/files/13_phak_ch11.pdf
https://www.aopa.org/training-and-safety/online-learning/reality-check/takeoff-and-landing-performance
https://www.aopa.org/training-and-safety/active-pilots/safety-and-technique/weather/density-altitude#:~:text=Density%20altitude%20is%20pressure%20altitude,airplane%20%22feels%22%20its%20flying
https://www.aopa.org/news-and-media/all-news/2015/august/flight-training-magazine/technique--density-altitude
https://www.youtube.com/watch?v=knW6ldgdofI
https://www.youtube.com/watch?v=5yFIRHvoy4k
https://www.youtube.com/watch?v=n1kE48Q9MkM
https://www.youtube.com/watch?v=n1kE48Q9MkM
https://www.aopa.org/training-and-safety/air-safety-institute/safety-notices/safety-notice-density-altitude
https://www.faasafety.gov/files/events/WP/WP09/2023/WP09123760/FAA-P-8740-02-DensityAltitude.pdf
https://www.youtube.com/watch?v=Mn_c9Kd2Drs
https://www.youtube.com/watch?v=Mn_c9Kd2Drs
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Next Month’s TOM:
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Thank you for attending! 

You are vital members of 

our GA safety community!
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Not Recorded, But Even Better…
• PDF of these slides available for further study and use

• Actual slides post on the third Sunday of every month (May 19th)

• https://bit.ly/ToMSafetyArticle

• Select the safety article (month) of interest

• Open and save the PDF

• Thanks to the AOPA Flying Clubs Initiative

77

https://bit.ly/ToMSafetyArticle
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