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Abbreviations

DME Distance Measuring Equipment
FAA Federal Aviation Administration
GBAS Ground-Based Augmentation System
HI ILS High Altitude ILS

IAP Instrument Approach Procedure
IFR Instrument Flight Rule

ILS Instrument Landing System

LDA Localizer Type Directional Aid
LOC Localizer

MDA Minimum Descent Altitude

NBD Non-Directional Beacon

RNAV Area Navigation

SA CAT Special Authorization Categories
TACAN Tactical Air Navigation

VOR VHF Omnidirectional Range
WAAS Wide Area Augmentation System
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Introduction

For many airports in rural Alaska difficult terrain, severe weather, and low visibility can negatively
impact safe aircraft operations. One way to counteract these impacts is establishing Instrument
Approach Procedures (IAP), which serve a critical role for aviation operations in Alaska by providing
standardized methods for aircraft approaches and improving safety. From a planning perspective
identification of these IAP define the existing operational capabilities of an airport which in turn aides in
identifying what future project improvements are necessary for a facility.

To support planning efforts, Task 4E on Phase Ill of the Alaska Aviation System Plan (AASP) included the
development of an inventory of approach information for all publicly owned airports in Alaska. This
white paper was developed in conjunction with the IAP inventory and serves to provide a general
overview of IAPs and guidance on how to interpret Federal Aviation Administration (FAA) publications
for IAPs.
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Figure 1: Current Instrument Approach Procedures, 2025.

What is an Instrument Approach Procedure?

An IAP is a predetermined flight path that aircraft must follow when landing at an airport under
Instrument Flight Rules (IFRs)!. An IAP provides a structured method for descending from the enroute
airspace to a point where a safe landing can be executed. Each IAP is divided into approach segments:
initial, final, and missed. The initial approach segment positions the aircraft for alignment with the final
approach course, which guides the aircraft to the runway with precise lateral and vertical navigation. A
missed approach segment provides a safe path to follow if a landing cannot be completed, ensuring

1 IFR — A set of regulations used when pilots are unable to fly by visual reference because of poor weather or low visibility.
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obstacle clearance and allowing the aircraft to reattempt the approach or divert. These procedures are
critical for terrain clearance and obstacle avoidance, especially in challenging environments. The IAP
helps planners identify gaps in IAP coverage, prioritize infrastructure investments, and improve long-
term aviation safety and access. It also supports decision-making about airport improvement such as
Navigational Aid (NAVAID), lighting, land use, and funding eligibility, especially for rural and remote
airports. Effective IAP planning enhances emergency response, airport development, and regional
connectivity. In Alaska, approximately 46% of all public airports are equipped with at least one IAP, as
shown in Figure 1. A full list of IAPs for public airports in Alaska is included in Appendix A.

Why are IAPs Important?

From an operational perspective, IAPs are crucial in maintaining efficient traffic flow at busy airports and
allowing aircraft to land safely and in an orderly sequence. By providing standardized guidance for the
descent, alignment, and missed approaches, IAPs allow improve the continuity and safety of airport
operations. This benefit is particularly evident in adverse conditions or areas where visual navigation is
impossible, and pilots must completely rely on IAPs to land safely. These include flight paths through
mountainous regions, bad weather events, poor visibility conditions, or night operations. IAPs are
particularly pertinent in the mountainous geography found in much of Alaska, especially with the lack of
light and extreme darkness the arctic environment provides, which differs from down south on
significance. IAPs also serve as a reliable backup for landing during clear weather.

IAPs play a foundational role in supporting not just current operations but also long-term airport
development. The presence of IAPs also supports aviation planning activities by providing a better
picture of an airport’s capabilities and stability for aircraft operations. For instance, an established IAP
can allow for more consistent aircraft operations during periods of inclement weather or low visibility.
This knowledge can then provide better justification for planners to devote resources to an airport.

Precision vs. Non-Precision

IAPs fit into two primary categories—precision approaches and non-precision approaches. A precision
approach provides both lateral (horizontal) and vertical (glide path) guidance to help pilots land
accurately, typically using systems like the Instrument Landing System (ILS), as shown in Table 1. In
contrast, a non-precision approach provides only lateral guidance, requiring the pilot to manage descent
using published step-down altitudes or other navigation aids. Both types are designed to ensure safe
landings in low-visibility conditions. Precision approaches generally allow for lower minimum descent
altitudes (MDAs) and greater accuracy than non-precision approaches. Figure 2 below depicts the
different control paths (red line) between precision and non-precision approaches. As precision
approaches provide both vertical and horizontal control, the approach path is shown as a straight
continuous line. This differs from non-precision control which only provides elevations as horizontal
control locations.
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Figure 2: Precision vs Non-Precision Approach

Precision Approach

A precision approach offers enhanced safety and accuracy by providing detailed guidance to the runway
using advanced technologies such as satellite navigation, a Ground-Based Augmentation System (GBAS),
and a Wide Area Augmentation System (WAAS). A GBAS improves positional accuracy by transmitting
real-time correction signals from ground stations located at the airport, allowing for highly precise
lateral and vertical guidance during approach and landing. A WAAS enhances the standard GPS signal
across wide regions by using a network of ground reference stations and geostationary satellites,
reducing signal errors caused by atmospheric disturbances or satellite clock inaccuracies. These systems
significantly improve approach reliability, support lower landing minimums, and enable safe operations
in challenging conditions, such as reduced visibility, complex terrain, or high-traffic environments.

Non-Precision Approach

In a non-precision approach, the approach terminates at a minimum descent altitude (MDA) instead of a
decision altitude. After reaching the MDA, if the required visual references are in sight, the pilot can
then manage the descent using the calculated descent profile and navigational aids. In Alaska, precision
approaches only account for approximately 12% of approaches. Non-precision approaches are more
common; however, they require greater pilot skill, especially in low-visibility conditions.
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Precision and non-precision IAPs are further stratified in subcategories, based on the capabilities or
limitations of the approach. Table 1 outlines the various subcategories.

Precision

Non-Precision

Subcategory

ILS
(Instrument Landing
System)

HIILS
(High Altitude ILS)

RNAV
(Area Navigation)

LOC
(Localizer)

VOR
(VHF Omnidirectional
Range)

NDB
(Non-Directional
Beacon)

DME
(Distance Measuring
Equipment)

TACAN
(Tactical Air Navigation)

LDA
(Localizer Type
Directional Aid)

Table 1: Approach Procedure Subcategories

Description

This system uses a localizer for horizontal alignment and a glide slope for vertical descent,
guiding pilots both left-right and up-down. This system consists of ground-based radio
transmitters and supporting equipment such as the localizer, glide slope, and often marker
beacons. The localizer antenna is usually located beyond the far end of the runway, providing
lateral guidance along the runway centerline. The glide slope antenna is positioned to the side
of the runway near the touchdown zone, transmitting vertical guidance. Marker beacons? are
placed at fixed points along the approach path, often several miles from the runway, to
indicate specific positions, such as the final approach fix or decision height. These beacons
trigger cockpit lights and audio tones to help pilots verify their location during the approach.

This system is designed to allow aircraft to descend from higher altitudes directly onto the ILS
final approach course; typically used for efficiency in busy or mountainous airspace. These
approaches often begin at unusually high initial approach altitudes and may include steep
descents or multiple step-down fixes.

The RNAV allows the aircraft to follow a precise flight path using GPS or other onboard
navigation systems rather than relying solely on ground-based aids.

The LOC is a part of the ILS that provides horizontal guidance to align the aircraft with the
runway centerline. This often serves as backup when the glide slope is out of service, or as
stand-alone published approaches for runways without full ILS capability.

The VOR uses a ground-based radio navigation system that provides lateral direction for
aircraft. Pilots use VOR to determine location and stay on course by tracking it with the VOR
station.

The NBD uses a ground-based radio transmitter that sends signals in all directions, which
allows aircraft equipped with an Automatic Direction Finder (ADF) to navigate toward or away
from the airport. The NDB only provides bearing information and is less precise than VOR.

This equipment uses a radio navigation system and provides pilots with the direct distance
between the aircraft and the station. This is usually paired with the VOR or ILS approach to
help determine position and is used as an enhancement to non-precision procedures.

TACAN is a military navigation system that provides distance and lateral information to
aircraft; very similar to VOR or DME.

The LDA uses a localizer signal to provide horizontal guidance to the runway where the
approach path may not align precisely with the runway centerline. This approach is usually
used when terrain or other obstacles prevent a straight-in approach.

2 Marker Beacon — A type of radio transmitter used in aviation to provide position information to aircraft.

Page | 4

December 2025



White

Page | 5

Paper | Instrument Approach Procedures

Instrument Approach Plates
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Figure 3: Example IAP Plate (ADAK).

restrictions used in IAPs. The following sections detail these suffixes and how they indicate the type of

restriction or special authorizations for an
approach.

3 Airport Data and Information Portal; IFP Information Gateway Search
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Straight-In Approaches

December 2025

The letters X, Y, and Z (for example, ILSY or LOCY RWY 19R) are used to distinguish between multiple
instrument approaches for the same runway, that use a navigation system, such as ILS or VOR. These
suffixes are used when the approaches have technical or procedural differences, such as different
waypoints, altitudes, or missed approach instructions, even though they rely on the same navigation aid.
The Z approach typically has the lowest landing minimums, which means it allows pilots to descend
closer to the runway before needing visual contact. In comparison, the Y approach has slightly higher
minimums, and the X approach denotes the highest minimum. These minimums are generally based on
terrain, obstacle clearance requirements, or airspace limitations. Figure 4 and Figure 5 provide examples
of the Z and Y approach minimums for Bethel Airport.

v

Circling NA, west of Rwy 1L-19R. For inop ALS, increase s

S-LOC-19R Cat C/D visibility to RVR 4000. i

#RVR 1800 authorized with use of FD or AP or HUD to DA.
1

BETHEL, ALASKA AL-5001 (FAA) 25219
LOC/DME I1-BET
11 |APPCRS| e 8400 ILS Y or LOC Y RWY 19R
Chan 52 192° | poiElev 129 BETHEL (BET)(PABE)
DME required. RMAY 1-GPS required. MALSR

MISSED APPROACH: Climb to 1700 then climbing
right turn to 2000 direct ROLLR and hold.

Figure 4: Bethel ILSY

BETHEL, ALASKA,

AL-5001 [FAA) 25219
LOC/DME [-BET 6400
1115 - |APpcrs|Rerlda G300 ILS Z or LOC Z RWY 19R
Chan 52 192° | ikler 1290 BETHEL (RET)PABE)
[DWAE rl:l:.j'.ur.cd. MALSR | paISSED APPROACH: Climb to 700 then climbing
W Circling NA west of Rwy 1L-19R, o & | right furn fo 2000 on BET VORTAC R-277 to
& Far II'II}FI .I‘!'I.LE!. Increase S-L0C Cat ':.-.I'ID I:II.'i.Il:'ElIlll:aI i BVR 4500, é E ROILLR .".EET VORTAC 17 DME and l"'lﬂll:.
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ATIS AMCHORAGE CEMTER BETHEL TOMWER * GMND COMN
118.8 125.2 372.0 118.7 ICTAR 0 121.7

Figure 5: Bethel ILS Z.
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Circling-Only Approach
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Circling-only approaches are IAPs used when a straight-in landing is not practical, typically because the
final approach course is not aligned to the runway centerline or the descent path is too steep. Instead of
using runway numbers, these approaches are labeled with letters such as A, B, C, or D to avoid confusion
with straight-in approaches. After flying the instrument portion of the approach, the pilot must visually
maneuver the aircraft to align with a suitable runway while remaining within protected airspace and
maintaining visual contact with the airport environment. These procedures provide flexibility to land on
a different runway approach, often because of wind or terrain considerations, but require greater pilot
judgment and visual flying skills during the circling maneuver. Figures Figure 6 and Figure 7 show the

circling-only approach procedure of Akhiok.
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Figure 6: Akhiok’s Circling-Only Approach.
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Back Course Approach

An approach labeled BC, which stands for back course, uses the reverse signal of a localizer beam
originally intended for approaches to the opposite end of the runway. Unlike a standard ILS approach,
where the localizer guides the aircraft along the correct course to the runway, a back course approach
requires the pilot to manually set the inbound front course on the navigation receiver. Because the
aircraft is flying toward the localizer antenna from the opposite direction, reverse sensing can occur,
meaning the needle on the navigation display may deflect in the opposite direction of the aircraft’s
actual position unless the aircraft’s avionics system automatically compensates for it. Pilots must be
especially careful during back course approaches to interpret indications correctly and ensure proper
course alignment and descent, particularly in older aircraft without automatic sensing correction.
Figures Figure 8 and Figure 9 provide examples of Deadhorse’s back course approach.

DEADHORSE, ALASKA AL-5774 [FAA 25219
LOC/DME FSCC Rwy Ldg G500
109.3 ‘“';F;éﬁs TDZE 66 LOC BC, RWY 24
Chen 30 Apt Elew 67 DEADHORSE {b{_,-(:' [P&E‘JL}
DAE regquired. MALSR | MISSED APPRCACH: Climb to 1500 then climbing leff tumn o 4000

For inap ALS, increase * 5100 24 Cat E = on heading 100° and 5CC WOR/DME R-144 to UNVALLSCC
A wvisibility to BVR 5000 and S-LOC 24 Cof @T WOR/DME 14 DME and hald,
C/DVE wisibility to BVR 5500, *Missed approoch requires minimum oimb of 243 foeet per MM 1o 780
AFI5* AMCHORAGE CEMTER DEADHORSE RADICH
118.4 134.4 370.9 123.6 (CTAF

Figure 8: Deadhorse’s Back Course Approach.
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Figure 9: Plan View of Deadhorse’s Back Course Approach.
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Special Authorization CAT I/1l/IlI

In certain circumstances, such as an airport being surrounded by mountains or having very low approach
height minimums, special authorization is required beyond standard approach procedures. These
Special Authorization Categories (SA CAT) are separated into three categories, which are defined in
Table 2. The SA CATs are depicted on approach plates within a set of parentheses, as shown in Figure 10.

Table 2: Special Authorization Categories

Special Authorization Categories

Allow pilots to land with lower minimum decision heights than standard CAT | approaches
SA CAT | .. .
(e.g., 150 feet Decision Height).

Enable even lower decision heights than standard CAT Il approaches, improving safety in poor
SA CAT Il -

visibility.
SACAT Il Support auto land operations in near-zero visibility, often with runway visual ranges below

600 feet, allowing safe landings without any visual reference.

FAIRBARMES, ALASKA AL-1234 [FAA) 2521%
mc;gl:raﬁg 1I{m SRR CRS EEEMQ 1 1233 ILS RWY 2L (SACATI)
109.1 o y 3
Chan 28 023° | sprElev 439 FAIRBANKS INTL (FAT) (PAFA)
RRP APCH - GFS. ALSF2 | MISSED APPROACH: Climb fo 900 then climbing
DME required. m right turn fo 5000 on heoding 170° and FAI VORTAC
v Requires specific OPSPEC, MSPEC, or LOA @T E-107 to KRMEL/FAL 13 DME and hold, continue
E3-25°c  opproval elirnb-in-hald o 5300,
ATIS FAIRBAMES APP COM FalRBAMES TOMWER GHD COM CUMC DEL
124.4 125.35 363.2 118.3 257.8 121.9 127.6

Figure 10: Fairbanks’ SA CAT Notation.



White Paper | Instrument Approach Procedures December 2025

Appendix A. Instrument Approach Procedures for Public Airports in
Alaska, July 2025

Appendix 1
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Appendix B. Infographic: How To Interpret Approach Plates

Appendix 2
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