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Navigation

• Pilotage

• Dead Reckoning

• Ground-based Navigation

• Satellite-based Navigation
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Pilotage

Navigating by reference to visual landmarks or checkpoints.

Page 16-12 in FAA-H-8083-25c Pilot Handbook of Aeronautical Knowledge.
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Navigating solely by means of computations based on time, airspeed, 
distance, and direction.

Dead Reckoning

Page 16-13 to 16-17 in FAA-H-8083-25c Pilot Handbook of Aeronautical Knowledge.

CH = MH ± D 

= TH ± V

= TC ± WCA
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Navigating using signals from ground-based 
transmitters, e.g. VOR’s, DME, NDB & TACAN.

Ground-Based Navigation

https://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gbng
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Navigating using signals from satellites in some cases 
supplemented with ground-based equipment (GPS, WAAS).

Satellite-Based Navigation

https://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/navservices/gnss/waas/howitworks
Page 16-30 to 16-34 in FAA-H-8083-25c Pilot Handbook of Aeronautical Knowledge.

Position 4 

RAIM 5 

Substitute 6
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Situational Awareness

• Pilotage

• Dead Reckoning

• Land-Based System Navigation

• Satellite-Based System Navigation

With these the pilot must visually verify 

outside where they are on a chart or map.

Pilotage is a perishable skill.

These de-emphasize visual checks.
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Pilotage
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Training Aircraft

State of the art Electronic Flight Displays (EFD’s) using 
GPS incorporate Maps with Geo-referenced Ownship
overlay for increased Situational Awareness (SA).
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Training with Electronic Flight Bags (EFB’s)

Tablet devices with EFB software are common FAA accepted navigation 
aids (ref AC 91-78) and can display VFR Sectional Charts overlayed with 
Geo-referenced Ownship.
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EFB’s have Enhanced SA Features

Runway Extended 
Centerlines

Distance Rings

Airspace 
Highlights & Alerts

Foreflight

Garmin Pilot
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Navigator’s have Enhanced SA Features

Backup with an IFR Approach or Visual Guidance.
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So, what’s the problem? 

A - Learners are navigating from the outset with aids such as EFB’s & 
geo-referenced ownship creating a strong dependency on them.

B - Pilotage skills are not regularly reinforced, practiced or evaluated.

*Hoffmann T, “Is that My Runway? How to Avoid Wrong Surface Operations”, FAA Safety Briefing Magazine , Nov 5, 2024.
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CFI’s – Key Applicable Laws of Learning

Page 3-13 in FAA-H-8083-9b Aviation Instructor’s Handbook

Learning to find an airport without   

land or satellite-based navigation aids.

Practice visually identifying & 

verifying landmarks on charts.

Teach without geo-referenced 

ownship navigation aid first.Primacy

Intensity

Recency
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Why does this Matter?

Impact is on flight safety -> Loss of Situational Awareness:

1. Airspace Violations. 

2. Wrong Airport Landings. 

3. Wrong Surface Landings.

In fiscal year 2023, there were a total of 103 wrong 

surface operations in the United States (80 wrong 

surface arrivals and 23 wrong surface departures).*

*Hoffmann T, “Is that My Runway? How to Avoid Wrong Surface Operations”, FAA Safety Briefing Magazine , Nov 5, 2024.
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Pilotage is critical in Terminal environments!

Examples:

1) South St Paul, MN (KSGS) – Airspace violation risk.

2) Flying Cloud, MN (KFCM) – Wrong surface landing risk. 

3) Colonel James Jabara (KAAO) – Wrong airport landing.

4) Thomasville Regional (KTVI) – Wrong airport landing.

VFR or IFRApproach & Landing

Particularly after 

cancelling IFR.
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KAAO 

Example
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Many airports & with 
similarly aligned runways.

KAAO 

Example
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KTVI 

Example
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Environmental Considerations

Glare and landing 

into the sun.
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Preflight Planning 
& Practice  
Mitigate Risks

Thoroughly brief the Destination Airport BEFORE you go!

Identify Landmarks during Cross Countries even when IFR.
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Chart Supplements - Online
https://www.faa.gov/air_traffic/flight_info/aeronav/digital_products/dafd/
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Airport Diagrams - APD’s
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Chart Supplements & APD’s - EFB’s
ForeflightGarmin Pilot
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Satellite Imagery - Online

https://google.com/maps/

Maps do not give 

flying perspectives.
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Satellite Imagery - Online

https://earth.google.com/

Can you spot 

Flying Cloud airport?
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Satellite Imagery - Online Higher Tilt
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Satellite Imagery - EFB’s
ForeflightGarmin Pilot
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Daytime Landmarks

Good

• Airports.

• Towns w/ features.

• Lakes w/ features.

• Interesting big rivers.

• Road changes from double/single. 

• Major intersections. 

• Power plants.

• Wind farms (but not precise).

• VOR Radials.

Bad

• Towers. 

• Railroads.

• Power lines.

• Grass runways.

• Little towns.
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Nighttime Landmarks

Good

• Airports (pilot lighting).

• Towns.

• Anything with lights.

Bad

• Lakes.

• Rivers.

• Anything 
without lights.
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Nighttime is 

always a lot 

harder!
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From the Flight Deck

https://www.faa.gov/flight_deck

Videos
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From the Flight Deck

https://www.faa.gov/flight_deck

Read: Cautions & 

From the Tower!

Pilot 

Handbooks
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Practice Identifying Landmarks

• On an IFR flight in VMC incorporate 
regular checks for landmarks.

• Identifying airports along route helps 
with emergency readiness. 

Lots of 

Airports!
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Putting it all 
Together

Real-World Example  El Paso, Texas (KELP)
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Route of Flight
KFCM-KELP

KLBL (fuel stop)
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Gotchas

• MOAs

• Restricted Areas

How To Avoid

• Chart Legend

• Avoidance
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From the Flight Deck

https://www.faa.gov/flight_deck

https://www.faa.gov/flight_deck
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From the Flight Deck
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From the Flight Deck
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Video
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Arrival Alert Notices
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Arrival Alert Notice
KELP
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Hmmm…
Something looks familiar!

TWY

ATWY

A
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Airport Diagram
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Pilot Handbook
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Chart 
Supplement
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Chart 
Supplement
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RAIM 

• Garmin
• https://fly.garmin.com/fly-garmin/support/raim/

• Foreflight
• Navlog

https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
https://fly.garmin.com/fly-garmin/support/raim/
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RAIM 

Worldwide WAAS monitoring

• https://www.nstb.tc.faa.gov/index.htm

GNSS Interference Resource Guide
• https://www.faa.gov/about/office_org/headquarters_offices/

avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interferen
ce_Resource_Guide.pdf

https://www.nstb.tc.faa.gov/index.htm
https://www.nstb.tc.faa.gov/index.htm
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
https://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afx/afs/afs400/afs410/GNSS/GPS_GNSS_Interference_Resource_Guide.pdf
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“hollow” en español
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Satellite 2d Imagery 

Google Earth Pro
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Satellite 3d Imagery High Tilt

Google Earth Pro
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Inbound to KELP
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ForeFlight 
Dynamic 
View
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d-ATIS 
and 
Pre-Departure 
Clearance
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Homeward Bound
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Wrap Up
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Key Takeaways

1. BRIEF - Thoroughly brief Terminal area during Preflight -
BEFORE you go!

2. PRACTICE - Keep Pilotage skills proficient even on IFR flights 
in VMC.

3. BACK UP – Utilize enhanced SA features (Distance Rings & 
Extended Centerlines) in Navigators & EFB’s.
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Additional Information

https://www.faa.gov/flight_deck EFB References

• AC 91-21D: Use of Portable Electronic 
Devices Aboard Aircraft ​

• AC 91-78A: Use of Electronic Flight 
Bags (EFB) ​

• ​AC 120-76E: Authorization for Use of 
Electronic Flight Bags

• AC 20-173: Installation of Electronic 
Flight Bag Components​
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Thank you !

Comments?    Feedback?    

...Questions?
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