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FMS vs VOR NAVIGATION
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The FMS navigates by use of true heading and computes a great circle course between lat/long
waypoints. Any magnetic input to the FMS is converted to true by use of a magnetic variation
model. This model covers latitudes from 73°N to 60°S. FMS navigation in the Polar Regions
requires a true heading source (IRS) input to the FMS. FMS output to the aircraft flight
instruments uses the same magnetic model for conversion. The magnetic variation model
converts the FMS true heading to magnetic heading based on the current lat/long of the aircraft.
As the track of the aircraft passes over magnetic variation changes, the FMS magnetic heading,
bearing, & track changes although the true heading, bearing, & track remains the same. A VOR
extends radials in all directions, it is known as a rhomb line. The magnetic bearing of these radials
is based on the magnetic variation or declination of the VOR station and does not change
regardless of the distance from the VOR. When a FMS bearing is compared to a VOR bearing, a
difference may be observed. This difference is the magnetic variation difference between the
lat/long of the aircraft and the lat/long of the VOR and the difference between the types of

navigational courses.
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MAGNETIC VARIATION ANOMALIES
FMS VARIATION & VOR DECLINATION
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At the publishing of this book, the NAV database VOR declination for the above navigation
facilities is compared to the SCN 1000 magnetic variation model. If the pilot were to compare the
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course information of the FMS against the VOR, a significant differential would be seen. The FMS

magnetic variation model changes from Software Control Number to Software Control Number
and periodically the VOR declinations are updated by the controlling authority.
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APPLICATION OF MAGNETIC VARIATION TO FMS NAVIGATION

Compliance requirements for application of magnetic variation to various navigation leg types of
the FMS is dependent upon the type of leg and where in the navigational process it is used. If the
leg is part of a database terminal area procedure, the magnetic variation to be used is the value
that the system extracts from the database as specified per RTCA DO-201A/EUROCAE ED-77.

The chart below explains the application of magnetic variation to the leg types listed.

MAGVAR Region MAGVAR Source for
Leg Type Reference Point Procedure Leg
CA, CD, CI, CR, VA, Departure or Arrival Airport | Airport MAGVAR if available, else
VD, VI, VM, VR as appropriate System MAGVAR at airport
CF (not in approach Reference Fix Fix Declination if available, else
common segment), FA, System MAGVAR at Reference Fix
FC, FD, FM, PI, AF
DF, IF, RF (not in Reference Fix System MAGVAR at Reference Fix
approach common
segment)
TF (not in approach Prior Fix of leg System MAGVAR at Prior Fix
common segment)
IF, TF, CF, RF (in Airport Facility declination if available, else
approach common Airport MAGVAR if available, else
segment : System MAGVAR at Airport
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