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t PURPOSE. This advisory circular is issued for the purpose of alerting all
pilofs To the potential hazards of mdair collision and near mdair collision,
and b ¥enphasi ze those basic problemareas related to the human causal factors
where inprovenents in pilot education, operating practices, procedures, and
I nproved scanning techniques are needed to reduce mdair conflicts.

2. CANCHULAAITOW. AC 90648®, Pilots' Rolle in Col |lision Avoidance, dated g9/5/80
is canceled.

30 BACKGROUND.

a. Fromai978 through Cctober 1982 a total of 152 mdair collisions (MAC)
occurred in the United States resulting in 377 fatalities. Throughout this
approxi mat e beyear time period the yearly statistics remained fairly constant,
wth a recorded high of 38 accidents in 1978 and a | ow of 25in both 1980 and
1981. During this same time period there were 2,241 reported near mdair
col l'i sions (NMAC)).. Statistics indicate that the majority of these mdair
col lisions and near mdair eblissisrgs, occurred in goadwweat her and during the
hours of daylight.

h. The FAA has introduced several si gfnificant prograns designed to reduce
t he pdeaitiiadl for nidair and near mdair collisions. This advisory circular is
but one of those programs and is directed towatds al | pilots operati n%] in the
National Airspace System with enphasis on the need for recognition of the human
factors associated with mdair conflicts.

4. ACTION.  The following areas warrant special attention and continuing action
6pdﬁiﬁf']ccl of all pilots to avoid the possibility of becom ng involved in a
mdair conflict,

a. "See and Avoid" Concept.

(1) The flight rules prescribed in Part 91 of the Federal Aviation
Regul ations (FAR) set forth the concept of "See and Avoid." This concept
requires that vigilance shall be maintained at all times, by each person
operating an aircraft, regardl ess of %eétresr the operation is conducted under
I nstrument Flight Rules (%FR)) or Visual Flight Rules (VER)..

~ (2) Pilots should also keep in mind their responsibility for owthtinesily
maintaining a vigilant |ookout regardless of the typeof aircraft being flown.
Remenber that most MAC accidents and reported NMAC incidents occurred during
good VFR weat her conditions and during the hours of daylight.
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be Visual Scanniing .

(1) Pilots should remain amsdtantlly alert to all traffic nmovenent within
their field of visi®o& as welll as periodically scanning the entire visual field
outside of their aircraft tb ensure detection of conflicting traffic. Renmember
that the performance capabilities of many aircraft, in both speed and rates of
clinb/descent, result in high closure rates limting the tine available for
detection, decision, and evasive action. (See the *'Distance-Speed-Time" chart in

Appendi x 1.))

(2) The probability of spotting a potential collision threat increases wth
the tinme spent |ooking outside, but certain techniques may be used t increase the
effectiveness of the scan time. The human eyes ted to focus somewtesnss, even in a
featurel ess sky. In order to be mmst effective, the pilot should shift glances afd
refocus at intervals. Mst pilots do this in the process of scanning the
instrument panel, but it is also inportant to focus outside to set up the visual
system for effective target acquisition.

(3) Pilots should also realize that their eyes may require several seconds
to refocus when switching vsiews between itens in the eweskpit and distant objects.
Proper scanning requires the constant sharing of attention with other piloting
tasks, thus it is easily degraded by such psychophysiol ogical conditions such as
fatigue, boredom illness, anxiety, or preoccupation.

(4) Effective scanning is acconplished with a series of short,
regul arl’y-spaced eye mowanents that bring successive areas of the sky into the
central visual field. Each mowenent shoul d not exceed 10 degrees, and each area
shoul d be observed for at |east 1 second to enable detection. Although horizontal
back-and-forth eye movenments seem preferred by nmost pilots, each pilot should
devel op a scanning pattern that is nost edntforalble &dd then adhere to it tb assure
opti mum scanni ng.

(5) Peripheral vision can be mmdt useful in spotting collision threats from
other aircraft. Each time a scan is stopped and the eyes are refocused, the
peripheral vision takes on fibke inportance because it is through this element that
movenment is detected. Agparent nmovenent i s alnost always the first pecepition of a
collision threat and probably the fbst i nportant, because it is the discovery of a
threat that trigogers the events leading to proper evasive action. It is essential
t o renenber, hokever,, that if another aircraft appears to have no relative notion,
it islikely to be on a ablisgiam course with you. |If the other aircraft shows no
lateral or vertical notion, but is increasing in size, take immediate evasive
action.

(8) Visual search at night depends alnost entirely on peripheral vision. In
order to perceive a very dimlighted object in a certain direction, the pilot
shoul d not look directly at the object, but scan the area adjacent to it. Short
stops, of a few seconds, in each scan will help to detect the light and its
movenent .

. (7) Lack of brightness and col or contrast in daytime and eoafflliccting ground
lights at night increase the difficulty of detecting other aircraft.

(8) Pilots are rem nded of the requirement to nove one"s head in order to
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search around the physical obstructions, such as door and wi ndow posts. The
doorpost can asesr a consi derabl e amount of skyr, but a snmall head novement nay
uncover an area wlich m ght be concealing a threat.

ca Cearing Procedures.

(1) Pilots shoul d:

i) Prior to taxiing onto a runway or landing area for takeoff, scan
the approach areas for possible landing traffic by maneuvering the aircraft to
provide a clear view of such areas. It is inpertanit that this be acconplished even
though a taxi or takeoff clearance has been received.

_ (it)  During clinbs and descents in flight conditions which permt
visual detection of other traffic, execute gentle banks left and right at a
frequency thiieh perm ts eontiihueus vi sual scanning of the airspace about them

(i) Execute appropriate clearing procedures before all turns,
abnormal maneuvers, or acrobatics.

d. Airspace, Flight Rules, and QOperational Environnent.

(1) Pilots should be aware of the type of airspace in which they intend to
operate in order to conply with the flight rules applicable to that airspace.
Aeronautical information concerning the National Airspace Systemis dissem nated by
three methods: aeronautical charts (primary); the Airmn% | nformation Manual
(AIM; and the Notices to Al rmen (MftaM) system  The general operating and flight
rules governing the operation of aircraft within the United States are contained in
Part 91 of the FAR

(2) Pilots shoul d:

o i) Use currently effective aeronautical charts for the route or area
I n whiieh they i ntend to operate.

(if)  Note and understand the aeronautical |egend and chart synbols
related to airspace information depicted on aeronautical &arts.

(iii) Develop a working know edge of the various airspace segnments,
including the vertical and horizontal boundaries.

. (iw) = Develop a wdkatisy know edge of the specific flight rules (FAR 91)
governing operation of aircraft within the various airspace segments.

(v) Use the A’IM  The Basic Flight Information and ATC Procedures
describe the airspace segments and the basic pilot responsibilities for operating
In such airspace.

(vi) Contact the nearest FAA Flight Service Station for any pertinent
NOTAMS pertaining tb their area of operation.
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(3) Pilots should also be famliar with, and exercise caution, in those
operational environnents thete they n*a¥ expect tb find a high volume of traffic or
speci al tﬁyé)es of aircraft operation. These areas include Term nal Radar Service
Areas (TRSA's)),, airport traffic patterns, particularly at airports wthout a
control tower; airport traffic areas (below 3,000 feet above the surface within
five statute mles of an airport with an operating control towet); termnal control
areas; control zones, including any extensions; Federal airways; vicinity of VORks;
restricted areas; warning areas; alert areas; MIlitary Operating Areas (NOA);;
intensive student jet training areas; mlitary |owlevel high-speed training
routes; instrunent appproach areas; and areas of high density jet arrival/departure
routiings, especially in the vicinity of major termnals and mlitary bases.

e. Use of Communications Eguipgperit and Air Traffic Advisory Services.

(1) One of the major factors contributing to the |ikelihood of NMAC
incidents in termnal areas that have an operating air traffic control (24X) system
has been the mx of known arriving and departing aircraft with unknown traffic.
The known aircraft aFe J@eeesdlly in radio contact with the controlTing facility
(local, approach, or departure control) and the other aircraft are neither in
two-way radio contact nor identified by ATC at the time of the NMAC. This
precl udes ATC fren i ssuing traffic advisory information to either aircraft.

~ (2 Although pilots should adhere to the necessary conmunications
requi renents e operating VER, they are also urged to take advantage of the air
traffic advisory services available tb VFR aircraft.

(3) Pilots shoul d:
(i) Use the AIM

(A) The basic AIMcontains a section dealing with services available
to pilots, including information on VFR advisory services, radar traffic
information services for VPR pilots, and recommended traffic advisory pas¢t ixess at
nontowerai r ports.

. (B) The airport/facility directory contains a list of all major
airports show ng the services available to pilots and the applicabl e sanintiaki o
frequenci es.

. (i) Devel op a wokkirg know edge of those facilities providing traffic
advisory services and the area in which they give these services.

(

noentadar fac

lii) Initiate radio contact with the appropriate termnal radar or
ilit
areas or withi

I

ity when operating within the perineters of the advertised service
n1smles of the facility %esm no service area i s specified.

_ ~ (iw) Wen it is not practical tb initiate radio contact for traffic
information, at |east nonitor the approErlate facility comunication frequency,
particularly &esm operating in or through arrival/departure routes and instrument
approach areas,,
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(v}  Remenbetr that controller observation of aircraft inthe terninal
areais often [imted by distance, depth perception, aircraft eonspiicuity, and
other normal visual acuity problenms. Limtations of radar (when avai | abl e),
teaff fiib vol ume, controller workload, unknown traffic, etc., may prevent the
controller from providing tinely traffic advisory information. Traffic advisories
are secondary to the controllllers' primry duties (which are separating aircraft
under their control and issuing safety advisories Wesn aware of safety conflicts).
Therefore, the pilot is responsible for seeing and avoiding other traffic. Traffic
advi sories should be requested and used when available to assist the pilot to see
and avoid other traffic by assisting, but not substituting in any way, the pilot's
own visual scanning. It isinportant to reeddesr that advisories whieh air traffic
control may provide are not intended to lessen in any manner the pilot's obligation
to properly scan to see and avoid traffic.

fo Avrport Traffic Patterns.

() A significant nunber of mdair collisions, as well as near mdair
collisions, have occurred within the traffic pattern environnent.

(2) Pilots shoul d:

_ i) \en operating at tower-controlled airports, naintain two-way
radio contact with the tower whille within the airport traffic area. Mke every
effort to see and Eroperly avoid any aircraft pointed out by the tower, or any
other aircraft talieh may be in the area and unknown to the bowesr.

(i) Wen entering a known traffic pattern at a nontowet airport, kee
a sharp lookout for other aircraft in the pattern. Enter the pattern in |eve
flight and allow plenty of spacing to avoid overtaking or cutting any aircraft out
of the pattern.

_ (iii) When approaching an unfamliar airport fly over or circle the
airport at least 500 feet &bowe traffic pattern altitude (usually at 2,000 feet or
nore above the surface) to observe the airport layout, any local traffic in the
area, and the wind and traffic direction indicators. Never descend into the
traffic pattern fromdirectly above the airport,

(iv) Be particularly alert before turning to the base leg, final
approach comsss, and during the final approach to landing. At neatewesr airports,
avoid entering the traffic pattern on the base leg or fram a straight-in approach
to the landing runway.

. (v} = Conpensate for blind spots due to aircraft design and flight
attitude by noving your head or memeuveetteigthe aircraft.

g Flying I'n Formation.

(1) Several midair collisions have occurred which involved aircraft on the
sane mssion, with each pilot aware of the other% presence.

(o Pilots whe are required, by the nature of their operations, to fly in
pairs or in formation are cautioned to:
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o i) Recognize the high statistical probability of their involvenent
inmdair abllssimss.
(i) Mke sure that adequate preflight preparations are made and the
paoce.dur.es to be foll owed are understood by alll pilots intending & participate in
the mssion,

. - (i) Aways keep the other aircraft in sight despite possible
di straction and preoccupation with other nission requirenents.

(v Avoid attenpting formation flight w thout having obtained
instruction and attained the skill necessary for conducting such epedatdoss.

h: Flight Instructors, Pilot Examners, and Persons Acting As Safety Pilots.

~ (1 The inportance of flight instructors training pilot applicants to devote
maxi mum attention o collision avoidance while conducting flight operations in
today% increasing air traffic environnent cannot be overenphasized.

(2) Flight instructors should set an exanple by carefully observing all
regul ations and recogni zed saf et%/_ practices, since students consciously and
unconsciously imtate the flying habits of their instructors.

(3) Flight instructors and pearsons acting as safety pilots shoul d:

. rgi) ~ CGuard against preoccupation during flight instruction to the
exclusion of maintaining a emsdtadit vigilance for other traffic.

(i)  He particularly alert during the conduct of sinulated instrunent
flight whete there is a tendency to "ieok inside."

(ii1) Place special training enphasis on those basic problem areas of
concern nentioned in this advisory circular whete inprovements in pilot education,
opefrlatlng practices, proeeduiressdl, and techniques are needed to reduce mdair
conflicts.

(iv) Notify the oovtrell tower operator, at airports where a tower is .
manned, regarding student first sele flights.

(V) Explain the availability of and encourage the use of expanded
radar services for arriving and departing aircraft at termnal airports wiere this
service 1S available, as well as, the use of radar traffic advisory services for
transiting termnal areas or flying between en-route points.

(vi) Understand and explain the limtations of radar that my
frequently lTi'mt or prevent the issuance of radar advisories by air traffic
controllers (refer to AIM.

(4) Pilot exam ners shoul d:
(i) During any flight test, direct attention to the applicant's

vigilance of other air traffic and an adequate clearance of the area before
performng any flight maneuver.
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(ii) Direct attention t the applicant% know edge of the airspace,
available FAA air traffic semviiees and facilities, essential rules, good operating
practices, procedures, and techniques that are necessary to achieve high standards
of air safety.

i. Scan Training. The Aircraft Owmers and Pilots Association (ACGPA) Air
Saf ety Foundafion has devel oped an excellent educational program designed t6 inform
pilots en effective visual scan techniques. Al pilots are encouraged to attend
FAA/i ndustry sponsored safety neeti n%s whiieh feature this program  The program
called "Take Two and See," is available on loan through the AOPA Air Safety
Foundation, 7315 Wsconsin Avenue, Bethesda, Maryl and 20814.. For further
information on the availability of this or any other Accident Prevention Program
dealing with collision avoidance, interested persons may contact the Accident
Prevention Specialist at any FAA General Aviation District Ofice or Flight
Standards District Ofice.

S,

ENNETH S. HUNT
Director of Flight Qperations
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hst Appendi x 1

DISTANCE - SPEED - TIME
Mﬁs 600|360 .

SECONDS CRITICAL SECONDS
lomies | 60 |18 - Mesmombin s b, S

arcraft as it would appear to you from the dis-
tances indicated in the table on the left. The

. . time required to cover these distances is giv

6 miles | 36 | 60 in seconds for combined speeds of 360 and 600 mph.

The blocks on the lower left mark the danger area

for the speeds quoted, when aircraft are on a

S mies |30 ]| 50 - collision course. This danger area is based on
the recognition and reaction times shown in the

table on the lower right.

recoTin g 368

N collision course

decision to turn:

LOOK ALIVE B%8 LIVE
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