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Note 1. — These autonomous systems are generally quite complex in design and operation
and, as such deserve careful consideration by all levels of the industry, from the regulating
authority to the end user. This guidance is offered to provide a more clear description of the
system(s) and offer some suggested actions required in order to properly implement these
system(s) at an aerodrome in any State.

Note 2. — The Manual on the Prevention of Runway Incursion (Doc 9870) presents
different approaches for the prevention of runway incursion.

1 . General description

1.1 The operation of an ARIWS is based upon a surveillance system which monitors the

1.2

actual situation on a runway and automatically returns this information to warning
lights at the runway (take-off) thresholds and entrances. When an aircraft is
departing from a runway (rolling) or arriving at a runway (short final), red warning
lights at the entrances will illuminate, indicating that it is unsafe to enter or cross
the runway. When an aircraft is aligned on the runway for take-off and another
aircraft or vehicle enters or crosses the runway, red warning lights will illuminate at
the threshold area, indicating that it is unsafe to start the take-off roll.

In general, an ARIWS consists of an independent surveillance system (primary
radar, multilateration, specialized cameras, dedicated radar, etc.) and a warning
system in the form of extra airfield lighting systems connected through a processor
which generates alerts independent from ATC directly to the flight crews and
vehicle operators.

1.3 An ARIWS does not require circuit interleaving, secondary power supply or

operational connection to other visual aid systems.

1.4 In practice, not every entrance or threshold needs to be equipped with warning

lights. Each aerodrome will have to assess its needs individually depending on the
characteristics of the aerodrome. There are several systems developed offering the
same or similar functionality.

2 . Flight Crew Actions

2.1 Itis of critical importance that flight crews understand the warning being transmitted

2.2

by the ARIWS system. Warnings are provided in near real-time, directly to the
flight crew because there is no time for “relay” types of communications. In other
words, a conflict warning generated to ATS which must then interpret the warning,
evaluate the situation and communicate to the aircraft in question, would result in
several seconds being taken up where each second is critical 2-2 in the ability to
stop the aircraft safely, and prevent a potential collision. Pilots are presented with a
globally consistent signal which means “STOP IMMEDIATELY” and must be
taught to react accordingly. Likewise, pilots receiving an ATS clearance to take-off
or cross a runway, and seeing the red light array, must STOP and advise ATS that
they aborted/stopped because of the red lights. Again, the criticality of the timeline
involved is so tight that there is no room for misinterpretation of the signal. It is of
utmost importance that the visual signal be consistent around the world.

It must also be stressed that the extinguishing of the red lights does not, in itself,
indicate a clearance to proceed. That clearance is still required from air traffic
control. The absence of red warning lights only means that potential conflicts have
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3.1

3.2

4.1

4.2

not been detected.

2.3 In the event that a system becomes unserviceable, one of two things will occur.
If the system fails in the extinguished condition, then no procedural changes need to
be accomplished. The only thing that will happen is the loss of the automatic,
independent warning system. Both ATS operations and flight crew procedures (in
response to ATS clearances) will remain unchanged.

2.4 Procedures should be developed to address the circumstance where the system
fails in the illuminated condition. It will be up to the ATS and/or aerodrome
operator to establish those procedures depending on their own circumstances. It
must be remembered that flight crews are instructed to “STOP” at all red lights. If
the affected portion of the system, or the entire system is shut off, the situation is
reverted to the extinguished scenario described in.2.3 above.

3. Aerodromes

An ARIWS does not have to be provided at all aerodromes. An aerodrome
considering the installation of such a system may wish to assess its needs
individually, depending on traffic levels, aerodrome geometry, ground taxi patterns,
etc. Local user groups such as the Local Runway Safety Team (LRST) can be of
assistance in this process. Also, not every runway or taxiway needs to be equipped
with the lighting array(s) and not every installation requires a comprehensive
ground surveillance system to feed information to the conflict detection computer.

Although there may be local specific requirements, some basic system requirements

are applicable to all ARIWS:

a) The control system and energy power supply of the system must be independent
from any other system in use at the aerodrome, especially the other parts of the
lighting system;

b) The system must operate independently from ATS communications;

c) The system must provide a globally accepted visual signal that is consistent and
instantly understood by crews; and

d) local procedures should be developed in the case of malfunction or failure of a
portion of, or the entire system.

4 . Air traffic services

The ARIWS is designed to be complementary to normal ATS functions, providing
warnings to flight crews and vehicle operators when some conflict has been
unintentionally created or missed during normal aerodrome operations. The ARIWS
will provide a direct warning when, for example, ground control or tower (local)
control has provided a clearance to hold short of a runway but the flight crew or
vehicle operator has “missed” the hold short portion of their clearance and tower has
issued a take-off or landing clearance to that same runway, and the non-read back
by the flight crew or vehicle operator was missed by air traffic control.

In the case where a clearance has been issued and a crew reports a non-compliance
due to “red lights”, or aborting because of “red lights”, then it is imperative that the
controller assess the situation and provide additional instructions as necessary. It
may well be that the system has generated a false warning or that the potential
incursion no longer exists; however, it may also be a valid warning. In any case,
additional instructions and/or a new clearance need to be provided. In a case where
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the system has failed, then procedures will need to be put into place as described in
21.2.3 and 21.2.4 above. In no case should the illumination of the ARIWS be
dismissed without confirmation that, in fact, there is no conflict. It is worth noting
that there have been numerous incidents avoided at aerodromes with such systems
installed. It is also worth noting that there have been false warnings as well, usually
as a result of the calibration of the warning software, but in any case, a confirmation
of the potential conflict existence or non-existence must be done.

4.3 While many installations may have a visual or audio warning available to ATS
personnel, it is in no way intended that ATS personnel be required to actively
monitor the system. Such warnings may assist ATS personnel in quickly assessing
the conflict in the event of a warning and help them to provide appropriate further
instructions, but the ARIWS should not play an active part in the normal functioning
of any ATS facility.

4.4 Each aerodrome where the system is installed will develop procedures depending
upon their unique situation. Again, it must be stressed that under no circumstances
should pilots or operators be instructed to “cross the red lights”. As indicated
previously, the use of local runway safety teams can greatly assist in this
development process.

5 . Promulgation of information

5.1 Information on the characteristics and status of an ARIWS at an aerodrome are
promulgated in the AIP section AD 2.9 and its status updated as necessary through
NOTAM or ATIS in compliance with ecar 139 subpart e

5.2 Aircraft operators are to ensure that flight crews documentation include procedures
regarding ARIWS and appropriate guidance information, in compliance with Annex
6, Part I.

5.3 Aerodromes may provide additional sources of guidance on operations and
procedures for their personnel, aircraft operators, ATS and third parties personnel
who may have to deal with an ARIWS.
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