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Carelessness and amrcanﬁdenfe are usually more

dangerous than deliberately accepted risks.
— Wilbur Wright, 1901
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Constant questions about general aviation safety ares How are we doing?  1s anything
clusrgrirg? What 5 the |'-r\-'|='-| mi aned what can bie done about it? The Mall Report answers

many of thes: -|l.|l'-.!|-::-|'.-.
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sbckients were the lowest sinee 1952, That = rruby an achicvement, but remembiser that
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; ; . :
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and a better wnderstanding of the risks wall make the preatest difference

Lasse year brought twe high-profile accidents that were largely atyplcal of the common

general aviation accident. Jessica Dubaaff s |-|.|'-|.| itv-gathering fight was a wined-shear
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Might more clearky, or encoumgement to attend ASE programs. Flyving safely makes a differ-
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Many safety problems in general aviation relate to
responsibility and who's in charge. When this question
e is asked, step up to the plate and say “I am.”
— Bruce Landshery, Executive Director, AOPA Air Safery Foundation
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Background
What Iz General Aviation?

General avintbon {GA) FEPrEsCnts 4 wide varicty of activities including,

bt definfiely not lemated o, the recreational !|'L'II'|'._[ that typically charac-
terizes thas important segment of aviation. In addition to the persona
I]:.inlq tha many of us find =0 enjorrable, !_{-:'nf:r.:l avtation 1s a valuable
COMmponEnt of the natinn’s I|'.1|'.l.|u|r|.'|ri.-e:-|'. sysiem amel o meEans ol acoom-
pl'm'nlnE many fasks that could mo .,-.1-1|:. be dome by other mieans.
CFeneral aviation presides both persoral and business transportation arul
supports diverse activities such as law enforcement,, forest fire fighting,
freight transportation, air ambulance, and many other vital services.  For
a breakdown of peneral aviation activities and their accident statistiics, see

the “Anakysis of B it F|1r|'ali-.l||~" BECTBON O rage | B

Tostal Hight howrs for peneral aviation are estimated by the Federal
Andatiom Administration (FAA), based npon a survey of a samiple of
aircralt owners and operators, Scheduled air carriers, on the ather hand,
must report their Hight hiirs, :h'l.urlun.w. and passengers carried

| |.':|]=-|.'||1|'1|1l'1: =]

What Does General Aviation Fly?

Adreraft used in peneral sviation activities ane as varied as the pilots and
Wpes of operations involed. The total number af schedaled airline, alr
taxi, and other gene ral aviation aircraft repistered in 1993 ane shown

beliwn

Alr Carrier Air Taxi General Aviation
-

|5 406

Helicopter 124 1,977 4,510
Todal 7,257 10,692 | 59821

There ke afum o numpyrean of the frem of aimresfy m ke pemers aralion vt Thiv sy repam
I} i 18

] i 1
aldem &kl Ir ST M P & ATOH 2 LT wml. Ll Ly A 'l.'l'l'l'l

TERIETUIET Prrretinm g mrrral megTiling s Hhn

Sopdem, phudwy, gl fefioom g pof cowened

How Safe Is General Aviation?
Kafe is not the equivalent of risk free. - U5 Supreme Coan, 1972

In a decision in 1972, the 115 ."illprn'rl'u- Coarrt, statesd that “safe is mol
the equivalent of risk free.™ If freedom from any potential harm were
iEAOEEsRlY T I:II ol e -|.'i,-|_'n;,'|J "‘\.ﬂl‘"l iy |1|.l|. |||_|r|1.1|| S TR l\.'l.lll.lll': TEi=l I|'||'
stamalard. The llr||_t way R o I:I:HFI:1'|:I"]:'.' eliminate risk in any .|l.'||'.|!:- 15 Tow
abstain [rom -:'ngn_e_'ing i it |u-1 because there are risks, howeser, deoes
not mean that harm is inevitable or that we can ignone the risks because
ri'm. iare II'|hrI|.'I:I Pll_'-|l_'|||_ e il rlhk_ IJIII_"‘! Tl .E'.j,u,"“ﬁ' ||||||.I'| or make an
activity unsale, By anabvdng mishap experience, we can galn valualsle
knowledge about the risks and take prosctive steps to control them.

That is the purpose af this safetv report
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Statistics
996 Accident Statistics — An Overview

1996 sheowved g decrease in the prseral aviakion ac itlemt rat e

IR R |':-_||-_._| Jimits codnimared to [IrEVIOUS Yars, H owerver, the chanpes

in the accident rate foted in e clwaret at rpht may not be statencally sip

nificant because thetr mapnitude & vdthi the varabiblity, or “roophness

L i g A
ol e cstimates of |il.l'l'_'_ hoors on which the scckdent rate s based

|||| fas | || i bEain s |-'- 110 S1ETAETES A I|:=' E ARE -l-\. rivicel I Mt |-|..||

Iransportation Safety Board (NTSB) preliminary accident reports
Fhying howrs are estimated by e EAA usbinp statistical bsrecasting tech

LR .|'|l| data Frevm iis Generel s

Iwiation ond Air faw Ay and Awoni
Sierey, Wil h s allstriboted to a = |I|'.|||| |II:EI'.I..'.|iI|II ol aircralt oswners
VY WUur ||.|' l"'._'l, eylrales i :"III"-II ayviatinn |.l,|| i hit & b |||||I|I
frome 19592 theoagh 1994 but then rose slightly over the past two vears
However, the FAA revised its ight bowr estimates for the proviows four
vears cdirwmyvared i 199, withemet a cornes pernaling peview ot its rstimates

lot carllicr yeasrs

Fatal Accident Rate Lowest in History
Thee ¢ hiart at riphd shaoises that the overall accicdent rate per (LR ] |-l.iI|__l
|'.'.|:|'\-\. AH .:-\.'.:|'|.' -\.|:_'|'_|l: |||I|l. over thee El;.'\-r 25 years, Mo T tha

]
vears), and thie

diecline has slovwed by the Last hall of that perbod § 10 1
chart at right comlirms a refatively level trend over the [rEst SEX yedrs
Thie Eatal accident rate also has declined over those 25 vears bt has

I'.)III'I_-'||III' il ATy |_'|ll COTISTATT O%TT 1|‘.r |'|A'\-'. Ifi tn 1/ years, |.:'I'\.' fakal
accdilent rate and Use Latalkty rate Bon :'_l'l.l'r-|| yviakbon aircralt m 199G
were, however, the lowest sknee 1938, the carliest vear In which sich
accident statistics were n E'--'I--.| Gieneral avdation accldent rales have
ahwass been somewhiag |'||_:|'.: r than those of air cartier operations for a
WAFLELY o Peasaiis

General aviation has risks that other operations dlo not shari 2o of
these risks were elimimated, we wonuld lose much of the utility that makes
_:.'||.'|.|| aviation usehul, Sosme od 1hit i'llE"'-Iull: leatunes il Skl ral
sialbon ar
* Freedom — Lisss regilathon
® Facilities — Uilten less i |||||| ol
# Types ol Dperations — Many tvpes of operations are represeited in
P al anvralsin Uit ||_|'.|' || !:III I sk ;sch &% Feria .|.rl".lI =Ii||"|_ 1
i |||.._-| el ||.|||_'|.L'| Liik "I:-\.' Eid :|.|:I.|'|l_' "-: i, :_I'I.l"' .| FUagion
aircralt are pen rally EX[HINL af ko v Bnkendts and land mps peer Hiphit
howr than niher aircrate Rl s, anel these are the 'II_I!I- 5l Tk
il||.l-\.l"\-\.|l' aiiv |.I!_EI|

# Srricture and Conteols — O omnsencia unad miilitary -C-|l.':".|il.'l'\- hane
TS coitrols that are not e -\.l.lli'-\. II il Tl AVIAEDNTE, 38 W I FL
ekl -||||:-|-'I stEuctiires. Lrent ral aviation |-i..-|'\-. mexhanic - '

} instructors, andl managers must discipline themseves o provide the

sarme preparation, attention to detail, and follow-u
& Indiviclual I-'..-l'a'|1-|||ui|a-i.|i1._'|- Hf '\-Elll'!'\-l-' lkthies fess [ g hiph

lenls ol sabety are o i b _-|| IPATICTS, Ope ALnrs || I ||-':'\-

U.S5. General Aviation
Accidents
e T OO LN frours TYEO-S6

'_—Fa_r.aj m—Tatal

BE ‘B '‘BE B B0 Bl B HAa "™ HS B

Accident Statistics
POsE Six pecrs
w — TOTAL ACIHNTE i - EST HOURS FLOWN
iy - FATAL ACONTS H - FATALITES

] T h

LU —— 1837 - w808 | ¥ T 165 |- paEs| 8

1600 ST g 2 ¥ ;s [T 2
] 28 Mo
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=l L 1943 T UGBS e

ACCIDENTS /FATALITIES

U.S5. General Aviation
Accidents
por 100000 hours 187 1-96

__FEI1.EI = Total

MILLION HOURS
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Monetleless, penicral aviation is safe. The freedoms and Oexiblaty

enfoved by peneral aviation incur risks, but those risks do not puarantes
an sccibent. They do, however, |'||.1r{' slditional r|-~.|:-c'||:-.||'-||.i|::.|-:-. an all
participants in the general aviation system Recognition amd active rman-
agement of risks can g0 & litwg wary boward minimieing thclr potential
im]l-'u- ts. In these [Mges, we'll |'\:|:||-.||.'|' SETIE WaYS in which |:|i||'-lh ran

|I1|1L'i.' L'\l.'l1|.':l'|:|| aviation even saler

Analysis

statistical Comparisons of Accident Data -

“Apples to Apples”

How do we compare statistios and arrive at meaningful comsclusions?
Everyone has heard about *the accident rate,” but what does this mean?
Al tosty alleen, COMmparisons are minde ._min;._: raw counts of diata: that 1z, the
number of events occurdng. To be ||1|.'.1.|un:__-'||l.||.. CoFnparisons of cvenis
must he made based upon equal exposure to rsk. The longer we are
exposed 1o a particular risk, or the more times we undertake an activity

whiere risk is involved, the greater thie overall risk

T CEETELTE I|i|‘|t'|'l1ll .||.I[l|a|1l.'-. |l|||llh. l}|.r|."~ ol 1'\l|:r|'l-'-d.|.ill.'l. b, I LTS
off theeir s l.i-wi-d.'l'll: 1.'.*\.|:l1'ril.'|l.-:'-|'- e st ensure thatl some measure of 1'|.||.|.||
risk ts wsenl.  Statisticians call this normalizing, or the process of creating a
“level playing field" For omparing statistics. T b et comames nor-
.'r|.1|.i.ri:|; factors ﬁ:-l aviaton ~.|r|:|:. afe aochdems et 0000 |'||:I‘|||_| hicHirs
ansd accidents per departure (or flight). General aviation data are usually
l.ulllgw.'l'l.'l| usirg IJl:_:l:.l haoers {accidents per 100,000 kiours because

G fkdalion oo -.|.-:'||.1r|1.|:n-t ix not available, Air carmier accideni statistics

AFE ln:||1.:|nr|:| '||.1.i11.ﬂ cither hours or 1:'|_'r|,|_:'l'l||"\|'h..

o make rl'll|} meaningiul comparisons, groups must have agproximatchy
eiual risk peer unit {Jight howr or Aight). Where this cannot be done, we
MAAL PeCTETize what the diferences are snd evaluane the o O rATESO
wvith e dilferemoes i mibed. [t 1= alsn i:||F||_||[.'||1[ s 1'-|_'.|||.r|_' whal [oe-
malizing factor Is used sl what the predable differences between the
groups are Lo |.1|.1.1-L'|:r i:LI.-L'|'|:-r|.'I L mlrl.l.ri-'.nm. |7ewr -:':-u.unEr'.'v, CEHITIfhiT =
10 made o equivalent data, such as one year's data of peneral aviation
accichents per 100,000 hours versus another year of equivalent general
aviation data, are more |-Ik-l'lj. o be securate than comparisons of peneral
aviation accidents et 10, O hewirs versus air carmier acodents jer

L0 e Biciirs.,

Anither type l’lftulll|ull~.llh that {s coanmonty made within & sct of data
is the comparison of proportions. Comparisons used in this report
inchsde thse proportion of sccidents attributed to particular causes and
proportions of scoident sequences I'u_-iynmng in o particular |'.|-..'m- o
Bight. These proportions may be used as estimates of what statisticians
call condivional probabilitier. The statenent would po somthing like,
“abven an accident that has ocourresd, what & the probability that it s
dhse to weather, stall'spin, etc,”™ These analvses give us a means of con-

ceotrating on the accident factors that |'.|::-r!-||.. & Tlwe preaticst rlsk




Safe is not the equivalent of risk free.

'. = Supn:rm: Courr, 1972




The Accident Setting — Phasc of Flight

Studies done by the Bocing Commercial Alreralt Company o comimes-

cial jet aircralt accidents have estimated the amount of time sprent in
caih |l|‘-i~.l." of & typecal Hight versus the proportion of accidents that
happened during that phase, Takeoff and I.'||'|r|'s|'|!l14_-.'|| h constinate ||l||.l.

L LY ih'n'-"l'l'l': of a I'.l.'|:-i|.'.1|'| |]i;.‘_|ll. imvitial elimml adds apother oo J:u'rl. Liinl
anal final Apresac h aceounts for three peroent. Cr Lising l||1_l:|'|1 s
estimated to acoount for S0 percent of a typical Bight, with the
resnainider being distributed fairly evenly between climb 1o altitude,
descent lrom altitucde, and initial Apipre wcly, [Detailed estimates like this
dre oot svailable for peneral aviation flipghts. General aviation wsutally
'|H'r|-:-T1I-1=~ many masre bakeaifs anil |.1.||.l.|'j|:|.g.= L buoir o l'||.;='|:|l than the
airlines, For r‘h-‘l:l||l|n.'. instructors and their students may -1|:-|'|:|-:| entire
|rir_:1l1 letstns In the traffic patterm, Hecaise E..'-nn':r.ﬂ aviation operates im
many different enmdironments, its exact proportions are rurnl':.:.hl'.
different, bat the critical I'l-'|-'ﬁllll'|*~|l-||:'l~| remnain asically the same. For
both pemeral aviation and commiercial Mights, takeofT and landing,
although the maost complex phases of flight, are a relatively small portion
oof the total Hight time

The chart at right classifies pilot-related accidents according w the phase
oof Hight in which the siuation that esadved in the accident bepan. For
examprhe, fuel exhanstion or an encounter with bow weather may have
cateed an acchdent during an emerpendcy o precautionary |.|ruLi|.|?_-_ The
“emergency phase” of the fight would, therefore, be “cruise™ rather
than “landing.™ The majority of aceident sequences begin during phases
of flight that constitute & minonty of the Right time bat contain the
highest numsber of crtical tasks and the highest task complexity
Compare the propartions of accidents in the takeofl, cruise, approach,
and Larsding phases, and it is easy to see that dhere are sipnilicant hazards

in the ph-‘l'-r'- 'lll.ﬂ""!"_‘llt that account lor -:.-|1|:- aarmall :.J-ca-rl!':v::-l:. o |]|.;=_;|sl tarme

sequence of Events and Accident Causality

The Bocing stusfics also stressed that esch acciden is usually compeosed
oof a sequence of events rather than a sitgle catastrophic event that causes
the accident.  Thetr research nbo air carrier accidents has identified as
TN IS 20 evenis 1:-:1.|.|rril|-r'l |.||.|:'|||55 a -.||'||:I|' |'||:;_l|'|| that had a direct
irmpact upon the sutcome, The NTSE 4.|-'u.= breaks down cach aceldent
into “ocowrrenoes” in @ similar methodology. Our eniphasis is onidentd
fying the phase of light in which the sequence of events began (often
referred to a8 the “first scourrence™), This report concentrates on the
first oot rence and wses 2 -i:|-|1|-c|, single-cause classilication scheme,
The emphasis is to i~|-='|'|l:i|:- those [actors and avobd the problems that

!.5-:'|_|.II'I the a0 .Ha-l'lll: s I,

Emergency Phase
of Flight
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Major Cause

As in previous years, pilot-related fctors were invobved in most peneral
aviation accklents in 1996, Human-factors researchers tell us that

||| e 30 .|:|l| =01 |l| roent of all serious i I!.E!. MLk EIVN -|l.|I|::|-:-|'|".. A
EAELCETNE o .|| Il.||| 5 h A LIE LT I -.I|'|| Cakias 'l.'.l FUHOEL SSLeETs Arv
similar in this respect. Preliminary reports for most years shaw between
Al and T peroent of accidents are attributable o pilots, Final reports
|'_--|'|-|'..|I|. shavw that this grows (o between 7O amd 8O peroent when the

IvEstpalions ane -\,,1|||'|l|| 1

Specific Pilot-Related Causes
The chart at right compares accidents where the major cause was
1¢ '_|||||': '.-||'|-||:-|l|

.|11|I||||I:'|| I i "‘.|I|'- -|..\_l|| ||'-:'|-\. 1 SLEITIC CIYT ||.| BT '.:'n

e deseribe th 'rl'rl.l-l' in which the smersency cocurred amd the came,
the two are not always equivalent. For examgple, fuel exhaestion may
have ocowrred during o ||i-i||_;: |’.i:_:!|.| o thuring a lam :'|.|:,: appruach,

It '\-I||'||I||'_ in an accident e cause will then be attrilate || s faed man-
EPCITICTIL it lwer than approach or crmise Lonvereaely e nhlems peculiar
b apgeroach operations, such a8 descending bebow the mintmum deicem
sltitmde, will sheow " approac h™ as both the phase of flight and the o

CALETy

severity (Probability of Fatalities)

The progortion of fatal accidents compared (o total accidents doee toa
given case can be used as an estimate of the probahility that such an
Fatality rates tend to be higher for single-
i

Bt TH 10! l.'n.||| |||'\.|.|.| '!.|r.|||'||"\-
i T . e ! - | £ wlibernidne | -
engine retrsctable-gear alreralt and higher still for moaltkengin ITpanes.

This is most lkely a result of deelr higher speeds ot mgact,

® Weather: Highest fatal to total sccident ratio - 68,2 percent

{71 accidents) of all weather-related accidents invabved Rdalities,
NEoan _'||_I|I_" =f .'|.|!-\.'|| el ;-::'II-"l .I'|l.|||'|| alrcralt '\-'.Tia.ill;l R ECTS
lerrin &l '|||_'_|| .|u-i'\.-'|,'|| Of :.Il-\.!l|ll:_ [RINLA. | |||||'!;|||. sOECLLiNes alten

pilet=imducesd structural Eathune,

Manecuyver ng Fl I 5314 prT wiil 37 acchibents) ol manetiveTmgt

flight accidents invohed talites. These acdidents also I-.-.||_|. mthy

|-|'.|||||'-_|- -II|-III||"-\. '.'\.I"'| ki '!.lil'. Wires, il TOoweTs or amrchdt .'|'\-!|i||-_:
ol e contrsl

= A.P[Jrrnu_'h; 59,4 prer et {19 accadenis) ol all AT h accidents

produced fatalitics.  Besides steep-turn/stall mishaps, one of the larpest
sinphe problems in this area was “improper IFR approsch,” which adds

.|||||I||| I -c'i|r|||'ll-;- S5 B I|||' '|'l-".|I|'||'I |I':L|I'|I =T i-il'rl'. Crane

rr_ -\.||||I||-I .|.-|| I meater] |||.|r |'|:'||||' ||'Ii-. ] 5.5 |II oM ||r..l.|.'. i':E!'l'lr'H. .|'."i.':-
wted o akeodl or nakal climb-out were tatal, more fagal ac iclents
sorurret due to takesll ervars than due 1o spprosch mishags (30 vwersus
19). The low fatality rate was dise to the larpe number of nonfatal
takeoll accidents (189 togal, 30 Extal). I.'|rl_5-:' numbers of sccidents
fvdd e liwsis ol covivtrod om Eakeeoll at relatively lews Jela s ko [ thii
Fatality rage down in this arca whike |um|-|- ing a sigmilicant mumber ol

total accidents

Accident Causes
Priof-Related Accidlonts
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Principal Fatal Accident Causes
Based ugon Eeverity, the primary catises of fatal accidents across all
classis lll'.1|.|'_:='|.'|n|.':1 for 16 were

* Weather

* Mancuvering Flight

- ."Lppn:t'ual.!'lnn

As i previous years, the canses of serlous sccklents were pot class-
specific bt appeared 1o be closely related to utilization and Bight profile
{length of trip, IFRVER, time of day, purpose of Hipght, ete. ), Mult-
engine and single-engine n-rr.l.-:'r.1|1|r-iy-.|r airplancs were involved in s
higher proportion of 1FR accidents, which wold u-rrr-p-.r.-uf o lighe
usape for cross-couniTy iransporiation, while single-enpgine Oued-pear
airgllanes were involved n mose VER sccidents such MR UVETInNg,

It is sigmilicant that almost all tvpes of accidents ooourred in some
proportion i all classes of .1i|-|'||.'|:1:'--. {pno] alrmanslip |'||'i|'|| ||'||g--

are mot clais '-Fll.'i'lfil.'.

Weather

This cause area had the highest overall Estality rane (68,2 perceint overall)
of any accident cause.  Accidents involving weather dsually fmvoldved con
trolled fight into terraln or other objects, uncontrolled Hight due to
spatial disorientation, or pilot-indwoed structural Rilure of the airormft
The ||i]]|'| irmpact lorces make these accidents some of the deadlics of all
Criher accident canses sometimes include -.1.|'.P|r| WF A% & comirkbat g
factor, such as T Iregse| ]|:|_"|._.\j|1|_'|r|_|-\.,|,.\,'|l_I which was ||_'J.|_||_||-|5..||_||_;' for an
additional five fatal scclidents. Factors such a8 wind shiear or crossinds
hawe cavsed accldents b YFR weather that could have been avnidied s

|l:|ll':'~ ll|lt.|H1i:||-; and heeding weather information

Maore than half {5389 perocnt) of all Fatal weather-rebsted sccldents (43
af 730 were due to “anempted VPR fight into instroment meteorolog-
ical conditions I :i.'.rn'.:. i ol these were in hi||J_l||_--|=r_|3i||-:-

Ei'-.l.'l.|-_q.'.'|r alreraft, This ac ..'-l'll:lr||‘|_'|| bar 57.9 |1|_'r.;_ eni ol the fatal weather-

related accidents in those aircraft, VFR flight into IMC continues to be
one of the most significant cawses of fatal accidents. For a more detailed
anahsis aof weather accidents, see the AOPA Ajir Safety lFoundations
Sty Raview of General Aviarion Wearher Accidems, which s avallabile by
l..1|.||.|||!_' | -H- LIF T

Interaction of Night and Weather

The char ay cight shows the interaction between night and IMC. The
dlashed lines show the total s fatl secldents per I:llll.':lllll hawurs for
accidents under all comditions. Bars |'|i_£:|'n': tham these reference lines
indlicate a |'-|_.._-|'1'|' thaz av Crage ai cident rate under the indicated
condition. The data indicate that IMC conditions produce more
accidents and that the combination of nigght and IMC '|:|rl.|l.|l||L1:"| approxi-
meately 13 percent more 1012l accidents per 100,000 hours and more
than four times the rate of Bial sccidents than the Impldatu:u is a
whaole

Fatal Weather
Accidents
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We should know something about weather, what it’s
made of and how it moves.

7 ’ I
e f% and how 17 mioves.




Manecuvering

Manewvering Dight continues to be one of the largest sinple producers of
Eatal accidents. It i= also one of the most |:|n".'|'||.u-!:-'||.' 441 pefcenl
{257 of fatal manewee g act fdenis occurred dise o “manegvering

during low, show flight.”

some af these socidents oorurred during legitimate sctivithes such as
aerial applications, banner towing, and law enforcement. These opers-
T nn:|uir|' Ieww, shovwr I'Ii;]hn andd consbferable mission-relatsd division ol
attentbon. They have some inherent sk and demnand extrense =kill 2md
vigance on the part of the pilot. In operations where there s a mission
other than just operating the aircraft, the tak demands of the mission
andd the task demands of Aying can reach their extremes simultanemesky,

severehy taxing the pilot™s capabibity

Heowvever, 4 close look at maneuwvering accidents by type of operation
||-|'i:||.j;_-:-::-||.-|||u'l|.'l.| at the time of the accident reveals that 528 percent uff
all manesvering accidents and 65,2 percent af fatal maneuvering
accidents ocourred during flights described as “personal.™ A few of these
acchdents ooourred due o insdvertent loss of control by pilots per-
beriming comnon operations,  The majority, bowever, socur red dirding
|'l||.."..'i|:|!,ll or unauthorized aerobatics.  Many imvolved a -:Il'!_l:n'l.' of reckles
ness that makes it difficult to term them “sccdents™ ina troe sense
These occurrences cannot be prevented through any education o
increase i proticiency. Only a change in attitude on the part of thwe
pilots mmeshved can change thic. Pilots mast refrin foom this type ol
activity and EnCourage thisir peers to do the same. Thewe antics are nnt

|.|‘I|' nur]-: 1_'\.| il 1l:i:||'|.| Ill-Illl: - |_||||_'|. il |_||_|I_|_'||1|||||'| ibl_'."l oane

Approach

Aiecidints due to mishandled Ao hies, although low in aumber (19,
are frequently (60 percent) fatal. Problems were primarily due to
stall‘msisly aml Gatlure 1o follew bastruement approsch procedurs, Seep
turnastalls were the majocity (11 Fatal accidents). Adthouph no class of
aireraft showed significant tremds in this canse, neither was any class
i, Skill a rjuisition amnil malwtenanee are important in preventing

these accidents. Trakn and stay current!

[nstrument .1.|:-|:|r\-:h|.|.'||. fatal accident causes were L:.rﬁl.-h' the domain af
-.-::-r||'|:-]|."-: -.i:lgh—-rngim and I|'|I.|I|i|,'|'|!l_ill.-|; aircralt in 1996 {twn :i.n:;l_le-
Engine n'1r.1|1.1'|1-h'-|:l1'|,-;.| and three mattengney. Another 16 ac idents
were classified as primarily weather-related with “imstruoment agproach™
as their detailed cause.  Only tvn of these were in single-enpine fxed
pear .1:|r\-:'r.1!1. §EX WOTE 1N 1:|11._-,5|:~.:-|'|_!l1|.|-.|' e Iﬂhlu---r::-;.r .1i|'|'||'_||m'-., and
"'i'r1.|"|' wene in I1!-l!|'!ﬂ'rlh"il'|r abrcralt. As kn ilrL'l-iI.lIJ!n- ViEArs, Instrament
approach problems contine 1o be responsible for o sipnificant number
of fatal accidents in complexs airplanes. High task complexity late in a
Hight in bad weather is a sipnificant fctor in causing these accidents
This s especially acute in single-pilot operations.  Private, not-for-hire
4'||'u-r.'|rin:|1.-. {EAR Part 91) are one ol the few Lyees al IFR Gperationg thhat

i mest F'l.'l.lLllJl.' i sl |:l||.-'.-| O .Ju'l-'niri|-::-1.

Fatal Maneuvering
Accidents
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studies conducted by MASA and the FAA L
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Former M FSE member D John Lauber statesl, “In the ceal world, one

can realistic .:||} llrll'_l.' alter the anh:l'-iliTir.-\.: fmilure to takee action o [z
I.Itl.'|:. IHEIRTL thiese rizks alsn canses aocidents.™ Risk management,
therefore, rmast be an active prarsiiit Tl soiapees of risk are dentified
Mow et's 11-"-l'l=l|l BOT preventive strategies.

Ty provent acckdents, cxamine what is recuired for a successful fight. An
assessrmend of ‘rlilul errar is g classcal ..-..-1'-.|m|'||1h"| ation. It tolls ue
litthe more tham =the .||r|||.|.|l.|- craghieed.™ Human-fariors reaearcher Dr

David Mapel divided pllot activities into three pronige:

* Information: Acquiring information from external oues and cockpit
displavs, exchanging, commmumicating, and processing information
* Decision: Weighing up ahernatives, planning a course of action, et

* Sctiong | XECUInE & ¢ hewien comirse of sctbon.

Eirch -:-.' the deecs mbove har o .|"lr.'||.'.'|!. .|'|_|:|'|'r..'n.' [ |.:|'.rlr.lfl|'.'n|-\. |'":|'|'|':n. Il'.I..I||-=r.-
often divide hirman errors indn wo berk classes — olips and misrakes.  (Anonher
petegoey of activity — violmtions — ere described o deliberare denatioas from
Erititairey. procedures, or mafer, )

- ﬁﬁipn ire errors made oaction -I:l.'l'lr- tasks, The correct conmse of
action or procedure has been selected, but errors are made in s
excoution. [hese [rodsbems are alten related 1o skills or skill malote-
nance; that is. currency. This type of problem coudd be viewed as “doing

the J'lghl tiings wrong.™

® Mistakes are more characteristie of deciaion ervors. In these cases, an
inappropriste plernathe may have been selected and performed “by the
bk ™ 11wl ok, however, solve the proflem. This ool e viewed as

"ok U wrong things tght,”

Probiems in i1||<m|1.|1|l'll|—|'I|I.l\.1'l-\.-|||:g 1asks I|'.a_-. have the characteriatics of
cither dips or mistakies. Information problems are dosely related to the
secishon process. The amount and content of information avatlable may
alfect o decision. A prier decision may abso determine what type of
imformation the pilot procures and low it s uwsed for subsequent
decisions. This is unnrnnul} the case regarding a pllot™s analysis and use

ol weather information to make decision,

! group el Pesmarchers in New Aealand recentls |'|||||I.I.|'I1l more tham JO00
peneral aviation accidents and attributed profslems to the Lask arvas
(information, decision, sctlon) that were associated with the accidents,

[ ey [l significant correlation between the error type anid the
severity of the sccident. Omly 31 percent of the minor/noninjury
secoidents ancd r|:|||_1.' | percent ol the Btal accidents invoked decision
errors,  Forty-eight percent of the noninjury accidents ivalved acthon
errors, while anfy 16 percent of the fatal accidents involved these errors.
In other words, skill problems were responsible for a large proportion of
mtinor accidents, and |J.u-|.'i.1.i|:m-111.1i:ing prnhl-rn'.l. prﬂilnnl.m.md mre
sETHLEs Movidenis,




Kicking a plane around is not essential; thinking is.

John R Hos,
A the Pre Fifes




."-|I|I|}il'|!.f_ thie resulis of this feseasch to 5_.;1'|1|.'|.|| avialion accident Slatislics,

samie preventive strateghes are possible, The phases of Bight accounting

for the highest proportons of fatal accidents are eraise (26.5 peroent of }
fatal accydents) and maneuvering (24,4 percent of tutal acckdents). The

highest canse arcas are weather (33,2 percent of fatal accidents } and

maneuvering {159 percent of Fatal accidents). While not quantified i

the Mow Jealand study or the statistics |.-:|1r|E|'.|1-:13 {or this repart, 3

review al the narratives for maneue ir|;;: accidents indicates that a |.|1|l_|'-

proportion may be asociated with sfolations of regilathons, pr udent

operating practices, or both. These could be viewsd as dectsion

problems, although not really “errors™ hecause of their deliberate nature

Wenther-related |:r:|||'.||ﬂru=, which cause a I.'||'L11_- portion of fatal accidents
DL TR in the cruise [ll'I.IH.' {as well as the d.l.il|:lllh.II.'JI |.l|!|.1.=|-|.' 1, el ten
result from mistakes pelited 1o pnproper decisions rather than skill
errors. This matches the Mew Pealand study's finding that decison
errors are mone often imvolved with fatal accidents. Good planning amd
decision making have always heen re ognized for their iImportance to
aviation '--151'1:1- [hime are Jh'-r!lll.l!l.'h cricial bor prey |.'r|l'.|1:_-h Ll mamit

BOCIOUE A0 ||||".I1'~|

Cotverseh, 39,7 percent of all accidents ocoarred during the landing

phase, while ondy 4.5 percent of fatal scchdents oocurred during this

phase. A review of the types of problems encountered in landings shows

a |'|i'r!|| imaslvemient of skill or CUF TETY related '\]i'lh. The Mew Aealancl

study found that setiom errors were often connected to andidents with )
minar ar to injuries. Maintaining basic piloting skills will po a long way

tovvard rll'l.".'l'l:llil'll," this |'|rt-h|:-|1'.~

Iraining and currency will help to keep us out of the acoident statistics
it sy ot alweays be enough 1o prevent thie mesre serinns accidents if
deliberate violations of good operating practice are iny ahed. Many
maneuvering accidents ivolved professional pilots with considerable
experience, The answer, 1o gquote a phrase from the popuolar drag
abatement prograim, 15 to “just say no.” I]n.li:-n;un.:;:-l:.. [0 amesmt of
training will prevent accidents that were caused by deliberate actions
Decisivn errors, Hkewise, iy thisl R I'.|§|:. |:lrl.'t-.'||[.||l|-:' 'I]|r|lu|:_l||"| l|'.1|||||1!_'
in qru'rir'ir skills. Whtle actbon ~|1|l'- {skill errorsh are common for E:-i|-:.-1-
with loweer total tene or thine in hpe, decision errors '|u.]:||'-|'n ti '|ri|-r.- af
all experience levels. Training in acronaitice decisbon '“"ki;"g Be less
tangible than training in specific skills, but It may be more mportant in
recducing the mamber of serious mishages. [t is also the hardest o

condct and 1o measure pu:-:il:i:l.'-r.- results,




Conclusions

1 ] Carelesness and .ll'n'l":l.ln.fl-n'i']h: are winally more il'-crﬂl|.|!-|'l'|:-ll1 phiadi

deliberaiely accepted riilk Wiltar Winghe, 10

:; qeral aviation 1s noet pisk bree, just ke any otbicr mode of |::-||.|;! 1
Ll |'!| aCEEn ol FEOCEHNTIN illl'l TVElal af an ||||; I|||'|.: "|-\.|. 1%, NivwWIsSTT,
pral [or all participants in the aviation system.  Pibots and Right instrs
tors should review this report and develop a plan o manspe the ridks
|l | s be accicdents as lon 1 A% ST .I vt each [ il AT -l- 1
L L |I Lo sty out ol the statistics I|il:u|||:: 1 Epafaeiiil thsisrsis a -.l

humkan-factors experts tell us that “rere accidents™ B not realizable in

practioe, it is a worthy po |

Frequently Asked Questions

L 1 I T | i
Whit 18 lchided in e MNall Reps Tt
Loy imsarny apcioenis are caseo by "|l|!-ll Tl == : BT FLEE
L L ¥ i
Wwintch apnt operations are the nsicest SO Ll
Whal are the leading cooses ol accidents thal result i Eataliti Ser page )
"
H v comumeni are iriifakr ool i faagie S0
1 " 1 L
17 wanse sl T AR Cs b sl be ds FRCTOF - CHAIT alrlans=s HOL [ 5
Lre aloohial and deegs pvehed inoa larpe nombser ol accidents e pape
Where da sinple-erpinge sirplanes enoounier the most proflems? See page L6
Where do mudtGengine arrplmes encoumber the mest prablems? S mage L6
What s the role of weather m fa1al Ltz i Pl B
i i | i
\ | What kiicls ol mechaibcal Talkires ase most ket 1o lead
LY,
i ans peclclend e pape L1
1 1 I el -} 1 LR - "
1% nisryt Haght really Al % Ehat dlary e leh e B
Hiow many people are kifled an the prosimd dise o
urplans accidembss.. e g 2
T sl I aipe docicleits than Tully
1 [
(SR BT !| il A
LY 1] e ihii has thie moinst & it it i
H - 1
What does the ferm *accident rare” really mean? ... s
Which caumes the mwest serious accidents, Lk ol skill o
ewap b lecisxin makone - s g |
|5 e aoiclcivts™ peally grossibbe? 1, Ty i
Hirrwr s & perscinal | ) S e
Hirw sale s hizsimess Hhying! oo pape |
Hievw sake i instructional fhying See pape 1%
i . x . " g
Wht can 1 disas a o bl prasacig 1o pedinee risk in Th 1 Ser [ag
i
What tvpes of soerations are neleded b il Bvlacion i P 18
W et 1ol Wi (80T s 134 B g | iILE% S [RALE 3

15




Resource Section -
Additional Facts and Topics

1.0 Additional Factors

Chflerences between numbers of scchidents in each s of aircrafi
tenebed, as im previous vears, i bollow proportions of utileation of these
aircraft. For I.'A.]m|.l||.'. mare accidents cooarred, in ~.1n|;]-|'—|_'n-r:|n|' fimed-
pear dlreralt than in .‘.inﬁh'-l.-'nﬂim-' et r.1|_'|J.'|'-I|--L_|h_-.|_| anid |t|l.|I|i|.'|:|J_l|||-;'
alrcraly, ned because these aircralt are more '.L.I.IIJ_"I.'II.III'. bt because we
flew them more.  Likewise, more TFR weather-related and [FR approach
accidents oocurred in nhl.gh:-rl:gi:w retractable-pear and maudtienpine
IiJTIhI'H:'i- than isn singhe-engine fixed-pear sircraft becanse these typees of
nperations wene more commaon in the more comples atreraft, Teodividual
differetices b overall accident rates were more likely ko be caused by
differences in exposure to sk than o inherent characteristics of the
-Ii.TFIEI-I'n'-u in which the accidents ooourred.

Increasing complexity of aircraft should not, hoewever, be fpnred,
Sngdies have shoam that lose tine in bype b altem a factor in accidend
causation. |r.1n'\-il:i-ul:i1|a_l 0y a meew aircradt, in-:'|u:|i.n_|_l_.a.in'r.1|'l that are
simpler but different from the one to which the pilot is acoustomed,
can ciuse problems, even for experienced 'r||||;.1-. Likewkse, ||||.||.l||'r|:|'|
such as stalls during VFR approaches and IFR into IMC have affected

pidots im all tvpees ot -III]!'|.]I|I.'.-. Pilots can never outgrow the need for
hasic J.il'I1'|.:|rI~JI.iI_|

Accident Causes
Single-Engine Fined-Gear
Il s AcouTs ‘)

I s acowTs
o s
[

Accident Causes
Single-Engine Retractable Gear

PREF LT
TAKE D P Ly
'WEATHER

FLEL MGRNT

Accident Causes
Multiengine

I ALL ACDhTS

iE
PREFLIGHT RN 8l 1 7 2 B Fans Acons

TRMLOFF.CLIMD
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T'here’s more to know about flying than how to
steer an airplane. Richard Bach.

AGife of Wings




1995-1996 Comparison

Weere last vear™s statistics unbgue? Tna ward — no, The major problem Pilal-Reloted Accidents 1)
arcas condinue o be pilot-relsted. A substantial number of the accidents
clasatlied s “unkneown™ in ill’l'EiIHi.Il...'lr:t- repor data becume rllllll:-rrl.-lll.tt PREFLIGHTITAX
arce more Information is availahle o i||1.'¢~.hli_|;l_.:|:ur:|. sl .u|..d:u1.ﬁ. IF thiese TAKEQFFCLIMG
trenls cuntine, thie |1i]::t-r:=].||-,—-cl Fl]’nl':lv-m. arca for 1996 will Erow |1:.' WEATHER
five to 15 percent from the b soted in this report, Althouph
| 3 perce Al ! 1 aumber |:|rl:u._n'l. ||- & TE[K . nap e i
thvere are some minor differences, the majority of acciilents are still
ahise to the same causes ancl at roughly the sune rates as over the past CTHER CRURSE
several years, AFFROACH

Beginning with slightly higher monthly accident rtes from Jansary
throuph May 1599596, total accident rates (ell below those seen in 1995
fram June throughout the remainder of the year. While May through s

:"\:'i.'il".'llll.“‘.'l Balil “Illlllilj_'a' 1.'!!1.-|J ﬁ'l:idh.'l.'l[ rates I'II.'JII:I- |J|IIJL|IIIIJ;‘”“.'|' I:I-Il.'

arlier months' totals in both years, fatal accidents asocureed at a rels-
tively uniform rate throughout both 1995 and 1996, These trends maost
likely reflect the overall rends in yearly aircraft utilization, infleenced by

better weather, increased davlight hours, and higher leisune activity Monthly Accident Trend
dhuring the summer months 1995-71996 Comparison
O Tl OGS ToAal e Of Falel ek Falsl

The H'r.1|.1[1 at ﬁﬂhl shiws trendd lnes for |mm.||s|:. scosdent rates and faal e HT
accident rates in 1995 versus 1996,

200
14 Analysis of Specific Operations o
The accident potential of an individial fight can be highly dependent on E 150
the |l1‘lg1.|i of the |]ig|l1. e of :h‘_!.'. weather condithamns, and peTee vl =]
importance of the fight on the part of the pilot. The purpose for which E 100
the Might was being conducied i referred to in the data as “type ol o
operation.” Hecanse the factors cited above alten vary acoording to the 50
l}'[ll' llFllfrldlhllll. the lull-.mml_' sections examine three of the most L

ORI E_!.'I1|':ru| aviation l::IJJlI.T.JIil:rIL"i: J:u.'nlu:mi ilt‘lrlg, Daisineees 1.':'Ir|g,

i

anid ”i.glil s,
Jan. Fel Mar, Apt May Jun Sl Aug Sap Det Moy, Dec

Percent of Flving ercent of Toral \ercent of Fatal
OPERATION skl kil Lo RELCREOE ate

Dim-Demand Air Taxi 0.9 4.4 a.d

ExecutiveCorporate

Acrial Ohservation

Public l.I ‘ | )

Positioning




A, Perzonal H}'i:nlg

{ Yersasnal |'|'.II._! ¢ -:a|'||:l 4 1 % |&F. Ume |.|r_|:|"~\.l '||||||||r||||_'| al :.'\-u_'|||';r.'||
v I E

aviaticn flying (37.7 percent) of any singhe type of operation, Accidents
thiring these operations, however, represented an even lanpers proportion
ool the total accident e tare (G52 et nl all acckdents: 67.7 et nk
ool Fatal accidents). The chart at 'i:::l:l sl the ;:-|||||||r|||.r| al acviclents
thue 1o a particubar cause that occurred during personal Bights, The
inclex line shows the 37.7 percent proportion. Bars representing

o iviclual cavses that extend abowe this line indicate that the accidents in
that canse o Al Epaary 3 ounied for more than the Jset sl f|'\.1|||_l “ehare®
of total accidents, Accidents l|'l'-'lll.: '=n.'|~r|.l||.1| Hights accosinted for a

greater proportion of accidents than ying howrs in all cansal areas

B. Business |']1."||.1E

a
The aBulity to use an air :||.||||' !_||||-_||||_-.. LAy business travelers with a
||---.|I|:-.-_ evosimsical way 1o wravel on thetr own schedules. 1t also alloswes
themm o reach destinations that are |:|'|||-|--.-.|::-I|- or mdonvenkent to peach
vig arrlines or other modes of travel, Business IEi;-:!nw. sovounie] for onky
4.3 prried o the tostal and 5.2 e il thic latal sochbents i 1996
The clhart at right shows business travel scekdent causes. The Ayving o
propartion reference lime {149 peroent) may Ise umel i the same
mmanner as describes] abwwe ander * Personmal E|1.|r|:_=_ = Al causal areas ol
baisimess 1ii5_-_'n1 accidents were bivweer than tha proportion of IMisress

fving hours to total Mying howrs in 1996

{
1'-.0(-. Flight Instruction

I'II_-'I'.l instraction makes up apgsroximatehy 19,7 P et o all fls ng

activity, Accidenis -\.|.|Il|||_= fli !l'\.l Instrgctions mmacls L |||1|:\. 12.4 peroent
of the total and 5.5 percent of fatal accidents. The proportion of fatal o
fotad accldents during imstruction is the lowest of any flight operation
Cnaly 8.1 percent (1371601 of pilot-related accidents during instrisction
resulted i fatakities. This compares 1o oa 199 percent (22001, 104)

‘l.lt.l:. I:|I-.| AT '|l|| 111 Fatho bor ||||||I |.'|.|’_.'\.' TR ||||'|'\.I- 1 I||I r.E'\_'r.j_lu.”-.. |]||-\.
resialt |nddicates that, as ¢ i tiel, & h||_'|| |I|IIEII-1l|u|| ol instractimal
accidents are *lender-benders® where aiverafl ane damaped but sericas

injuries are averided

I 1!|Zi| k ook at the |'|:II'- ol Fretri I_|r.-:|,_|i iy ||!-'||I_ I, [T -\.E|||l.l.-\. ||'|_'||_ ||'.|'
miajority of these accidents ae ||'.|-||.||l- dluring Linaling and po-around,
caises that tralitionally hawe a hiph overall socurrence but a low Exealiiy
potential, The relatively higher ocourrence of accidents due to these

AT S B .||'-'l ||.|l' fur thi Ha L wtkll) rursler od |.|'||||||;H- [T LRl .i |I| I |.||._l|',|
I

|‘|||II.' ||'.|||||_! [alh NS ATE ] I|| it it g utlscF cfera IHINL"
A b Previois years, ao jelents due 1o maneoy ring flight or encounters
'-'-I'.:'I Wi .|I|.| I l\.il.lill:' ”I_!I'.I INSCrACEEGn Are I|||:.||||'. :-.-'.'- | hiis ks |_l|||||| Jitxg
tl‘ll ||l.|".'.'.| accicent |-i| THTE, Dl ||.|:r 1 |||.|_'|'\. i r|||_' Case ol I\.'|\.-\,'.|!\_|||'|_ 1l
miay also idlicaie & relatively bow degree of Cxposine Lo weather hazards
{.Qhu ing instructional dights. This profably means that many pilots enter
o operational flving with relatively Fittle exposure 1o adverse weathier
I|II:I||I|i-\.'\-I'.'\- ' hie s & -.|||'- jally |||||I||'I.||.r [EER [Tt ||| IVALE .||.|| IfistFufeid

||I.III|'H.
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In a study on pilots’ actions when faced with adverse weather,
researchers at Ohlo State l.l|!||'|l.'.|'hil:|- ataned, "‘.-I'n:m.'nb'l [prigmrn that mf::g..'.'r
wetler (0 i mdnimiam percent of instructional time must begrm o reatize thet
cognitive more than nrck and nodder erroes indriore genenal avtarion frealines,”
Pilots mast be well grounded in weather l;|'||:‘1'l-il'}'| bt EH:“I'l'Iﬂp‘- moee
importanth they muast be able 1o .1|.I[.r':_l- thaels hlrh'-|l.1:_g|.' The ADPA Al
Safety Foundation®s Safety Review of Greneral Aviation Weather Acidenss noted
thiat “imdnion sbowd make e char all ripen af B Rar frm thos

"l\.l.l'kll'lb' {n cnsrmmens J..'Ir.lﬂll"l -

- e |'J.||ul-..-.|' ) mj:_,'.||:\.1|' VER amd IFR

conditians,

Prositive factors that could alss be respoaible for these low rates of
weather-related accidents are the controlled envicomment aml attention
Lo plauxlmgmd ather details that are pirts af the ﬂ:.gj'.r instructiom envi-
romment. The structured rigor that s responsible for much of the
excellent safety record of millitary and commercial aviation is abso part of

any good flight school operation

Also note that eight instroctional flying accwdents in the “pilot-other™
Calss calegory wire midalr colllslons (three af which weee faal). The
division aof attention |l:v|.||.|.|re|J in training Hié{hth increases the demand for
|_'r_u:':|:|'_||1 '-Lglhl'ru.' on the part ol EVEr e i lved '['r.:.;'lni.ng_ “ight: alu
speni] propertionately more time in the traffic patiern, which increases
thear collision pntmtial.

2.0 Additional Causes

By far, the Lﬂ'gﬂl preguorthon of these sccidents were dise to power-
plant/propeller problems (78,6 percent | 368] total, 78.4 percent [40]
fatal). However, 314 of these accidents were dassified 2 Hoowver laes for
unknown reasons,” Oince the mechandcal COTUROITILS A5E mal:..-'ul, it s
probable that some of these accidents will be confirmed as being
mechanical while others will be reclassified 1o pilot=related cuses such
as furel milamanagement,  Pilots should note that several mechanical
tathare accidents could have been prevented by a thorough preflight.
Chher acoidents resulted when phlots incorrectly perlormed the proce-
dures in their p1|u{'-:- operating handbooks when svatem failures
ocourmed

Midair Collisions

During 1996 there were 18 midair collisions imvolving a total of 11
penetal miation aircraft, Five of these accidents were fatal, resulting in
18 Eaalities. Midair collisions continue o ocoar |||.1'.|:||:| on gl YR
days, at b altitude, and close 1o airports.  The praph at right shows the
trend in these socidents aver the Past Six years,

A recent ACPA Air '5Jfl'."1._‘_t Foundation =-1.I..Il.|.:t of midakr collisions revealed
that almest hall of them ocourred b the wafic pattern or on approach
b0 o departune bom an airport. OF the other 51 percent, about half
oocarred during enroate dimb, cruise, or descent, while the rest

resulted from formation flights or other hasardous activitkes

Mechanical/Maint.
All Accidents

EErxe0 ElRETRACT [MULT

ENGERE
PROFPELLER
[TIITkL 366)
LANDHNG GEAFY e
BRAKES 19,3% (13§
[TOAL 44) JE.7% [B)
oa. B 2
move [o
S 1]
conTRoLs 34 (0
AIRFRAME 5.2% (&
[TOTAL 4H) 3% (3|
205 (]
EYSTEM —J o.a% (1)
TOTALEL  §opay iy
=
ELECTRICAL 0%
|RITECHN 2E% {3}
{TOTALEl |y,
wcuumsys  |™
IS TRLIMENTS —] 1.7 (2}
[TEITAL 2
%
| | | | |
i a0 60 a0
PERCENT

Midair Colisions
1991-T996H

o - GA AIRCHAFT i~ COLLISKONS
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Airplanes in their simplest state are complex pieces of machinery; a mechan-
ical fault unaided by human hands is always possible. But it's good to have
@ the odds—and a good mechanic—on the pilot’s side.

AOQPA Pilot Magazine, December 1977
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Exe |I111II|§_' the Latter, 80 percent of the midair collisions that ocewrred

during “normal” fight activitics happened within 10 miles of an airport, ")
andl T8 percent of the midair collisions thar ocourred around the rralf :
patiern |'I-l|'I-|5-='I'|I'I| ab Tl .1.|r'|1-|lr'..ﬂ.. |m|1||r|.1.||I -\.I|.|.'.q.1,lil. s hor

-1'-ni-:|!il'l',: thise I1u=.'|..1.'|:l.- can be found in the Foundstion’s Ulperations o

N tomered Airpors Safery Advisor

Other Causcs

The following other causes were ale responsible for accidents in 1996

* Alcohol/Drugs: Only one fatality was attrilnuted 1o abeoholidrg use
by thee pribot '.I'.Il'illi_' 1956, This accident invalved a pilot who was appar-
enily uskng i preserption drug for a medical condition, In 1995, twe
;l.'l'rl.'l.'l] aviathom aircraft accidenis I|_'3|_||I_l|_'|| IFoafis |.|| I,.|¥ wt alcakiol ulll_ll-\.l'_
one fatal and one with serious injuries. No other sccident had been
attributed to '-'-I-|H'I.'I-:*d adeohol or -|r1|.;_q s by the L7r||||1 at the time its

I.“'l.'l iI'|'|i|l-|'| L] Il.'l'.itl.l'l. WS rI:I'I'Fh.ITI'lZI.

* Fuel Exhaustion/Starvation:. Puel exhaustion s enpine stoppage
dhie to the depletion of all available fuel on board the .|I.I'|:r:_-||'||- Clarva-
tiom is engine stoppage due to an interrupton of the fuel supply to the
ENGine, cven r|'um;;|| bl remains available in one or more of the
aircraft’s fsel tanks. In 1950, there were &9 arcidents cased h:r el
exhaustion, of which five wens IE'.'|I;.1|I |1H.u||ir|g ine sin Fatalithes, Another

13 acciilents ocourred because of fuel starvation when the lll|'==1'| failead 1o
mwitch tanks in time 1o provent engine stoppage. Two of these socisbents
were [atal, with o fatadity vach, Knowledge of aircraft performance, )
realistic preflight fuel planning, and dilipent monitoring of feel consump
Lbiaih amnl ﬂ*.ghl: timie woald prevent mwearly all fuel exhaustion accidenis
Likewise, a thorough knowledpe of sircraft systenms and a disciplined
appraach to fuel management are antidotes 1o most foel starvation

e ihlems,

* OMi-Airport Fatalities: There was only one accident in 1996 that
resailivd in arty fatalities 1o eI G tlse ;__rr:nnl.:l. o the alrpuort uther
than to people in the aircraft. This aceident involved an sircraft trying 1o
make an emergency landing on a highway The aircraft strock a car in
which two ocoupants were killed and another was seriously injured. The
two palots in the aircraft were also killed in this accident, This i a signif-
weant ‘L'I. reawe from |"'|':FT|I l.1.||:'|| |'|-.|' IH'||F|1|_' CEI ] '|1||_' El'"l"'l were I-l]ll_'l.i
anel thres more wene serlouisly injired in |l|]-.1irElL|1l _Lu|1-.:|.1| avialion

arrcralkt s '||||'|:|:'~|

® Filot Incapacitation: Three general aviation afroraft accidents .
during 1956 imvolved pilor incapacitation. . Two of these were fatal, with
e I-.1l.1lll:. each lI.|I:h||l.I5!-I| phere were nao soch socidenes by 1995 og

1944, there were Five b 1993, ane ki 1992 and Bye B 1991, '

* Propeller Strikes: Thive passenpers were strock by turming pro
rH.'||lr.'I~| euring 1996, One person was killed, and the other two suffered
serious fnjuries. In 1995, five propeller strikes resulted in two Eatalities )

anil three sermes injuries
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1.0 Additional Miscellaneous Topics

{ 1.1 Homebuilt Airplanes

s lel.: A& ddi I'h|||'||_ ik e & AATENAND. e -:|i P i I\.Ih F I I can

R VIR RENE OFl IIII T a1l -I'!'\I-I"I 5 i dercHilautacal Eey I'.!.lllll'_'.'\l nog I'\lll\."l ik ly

; 1 1
In order to fake adsantage

ol i
available in Rectory-built aircral el Elwiesi

MRVaIOTs, [HATYET, bl bgisih |-'|||' assemes mach of the SAETHE DS S -

ilithes mset by the enptscering, ipht test, and procuction departments
of a major manofactorer. The buikier, with relatively minimal oversight,
. " | - i ...| .l|.|.| ng. and
|15 FeRpshlkE hil= bor oo I-'I|I.1|III|_I|.I.|.I.- COnerGl, Inraar fpns ""“':-\.' Jul
1 =HNE ClSES, ©9W70 hastc desi T The conscientious builider can avo
faaEsl dil IE|.' _-|-=.-\. '||'.|.|'..-i "';'||||;\_'_| Carenal ||i.: ang S key I 1AVE 150

remember when making decisions regarding homebuilt alrplanes

Llesipar:
# Aalberence to the manufacturer’s plins or kit instroctions

* Dioes it qualify as an ultralight vehicle or

Bra bl Fls H
1 homebult alrplan

Constrdcrion:

Bullder expericnoe and use of experienced help' oversigh

* FAN inspections required
Tt Flying:
® Mublcer |I|| ng il [rCCaLiaom tor kst 'III_.:|:'\-

1 1l W
= Riblders .|::'| expericnee and currency
I

® Spabilivy and other Qephit charscteristics of high-performancy
homebuilt aircral

For more detailed information about bui ing anil '|:-'|:|_' bty

.::.)u.l- rafi, an excelleni saree of information i te E ael l: ntal Adrcralt

'll...... 1A TR rl 1% OFfanisation SEssars e II||...|Il:'l. tivitic= &ncl

Tafkalis a |:"|'|||'.r!|. o villineet | Il CENESIORS |5 sy arca of

thee country Many kit manubacturers glso afler tralndng packapes s
I

technical support services for boilders and plots of their products

Livcal FAA tlighe standards distrvct oftsors can answer questions ri =aril Tt

|_ .|':.'|| 1L mncral 'l and gr !-.' certahcais .'||l|||| Ll B E

I'hie charts below and at right show acoadent caases for homebukle

| - - —
..|.|.||.-.|||l| § A aRrEscH Gl ..-\..I-!l.ll'\- I FIEHTIE i

resulied from pilots who were appar

i
.||||.|Il'_- =rfrhit dal CHese o ilents

iy _|'||1|.L|'\-'_|..: icir Lhae "..I|E||r|' | *IT EIFCrEn LInbosrtuimnate!

||..|_|.\,-_:-;_ rraed 0l R _|..\,|.E. fils et e Pesipll el |I|I|I: MRS O
the part of the pilots invodved aru] 1ot elue to unigue leatures of thei:
AlrcTatt I|| il thorized |I""|'.|':- e ERITEING, 1 |||I -ill' Al and .l.l!.:
bl in wtalrworthy ddreralt all caused lat | arcidents i 1996 in

homehuilt, as well as Bctory-butle, alrplanes

ilt versus factory-hailt

Accident Causes |

PEEELIRT TAX
TAKECQFFGLIME
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FLIEL RCANT
OTHER CRURSE
APPROACH

G- ARDUND
MANELINVERING
LAPRIDITG

OTHER

Homebullt Alrcraft
B A sccioents [ FATAL AGCIDENTS |

Homebuilt vs.
Factory Aircraft

PREFLIGHT/TAX]
TAKEOFFTLIMB
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FLIEL MG
OTHEA CHUSE
APPROGEH
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MANELYERING

Fodal Accigdents

B FacToRY B FOMERLILT

PERCENT

(55.406)

25 [14.3%)

{2.3%)

i S EY

Mechanical’Maintenanoe
Other 4
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Tostal 175 {1000
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0 (0.0%)
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47 (100,0%)
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Risk Management for Pilots

I 15001, Wilbar Wright stated, *Carelesaness and overconfidence are
ummally more dangerous than deliberately accepted risks,” 1t & sigmificant
i mivte that this staterment was made two years before the Wrights'
historic Might a1 Kitty Hawk. The Wright brathers have long been recog.
nized for their contributions to the ':I-‘h'l'-l'ul|rlﬂl.' ol JEI!:"!I'L Pilots would
also b wise 1o ac cepit the attitude toward risk that made the 'L'r':i;]gl\r-.
spcoeeafinl whers athers we e ||||'.1.||.--E of killed in similar .LI,14,-||:.|||;-|.
General aviation |lf|'lil'!] is mot without risk, Pilots can, however, manage
thi risk to minimize their potential for '::;mg imvaalved [ an accident

The points below can reduce the risks that we have identified in this
ey

* Maneuvering Flight, A | ge portion of maneuvering t'hgln; sochideriis
result from pilots coniiacting unauthorized serobatics, |.|I.|.n'.."1r||;. avr axtheer
fow-level Bight, The preventative action For this fs sifaple. [n the words
of the ]1'!"|?l|'-||'||" .]1|1|-1irug .'.1mp.1ll!|| — just Y Tl Dian't be l:L"III]:Ill'l‘I 1]
sheoaw ol vioar "r:_ghl: stuff ™ foe VERIT [3EETS OF others, [t's n:rl.]:. & ']F'IF'L&_'- |
poor judpment and lack of self-discipline. Instead, enroll in an serobatic
course with a quadilied instroctor and the proper equipment. You can

increase your piloting skills and enjoy these maneivers safely and legally

* Weather. Most weather accidents result from poor decision making
on the part of pilots before or during the flight. Remember the old
saying, “Plan the flight and fly the plan® Good planning and adherence
tor a soouned plan will 2o a lodg way toward preventing weather-related
accitlents, Comsider all LNpEEs of the |Ii;;-hl. T |l.1|.|U|._,; weather, ime of
-:511.-'. adrcralt L-\L‘I:ll.l:lllilin‘l. amd voaEr anaT EXPETINCE, CULTENCY, anid
condition. e conservative with weather if vou're fiving VFR, eapicdally
at mgl""' Remember also that the FARs only provide minimems. Give
vourself ample allowance for any deterioration of conditions and make
comtingency plans in advance. Remember that forecasts are not guaran-
4

* TakeolT and Ll.T!l“l'll.?'_. These phoses of flight I:lrugm_'l,- relatively few
serious avcsdents hut a large mumber of minor accldents. More of these
accidents invobee sl errors as '!'I'II'II-pAfrll 1o Fore serious accidents,
which predominantly result from poor decision making. Lack of profi-
ciency in baskc operations cawses a birge propartion of takeoff and
|.'|r|l.|:|l'|_g_ sccitbents, fi'.'|.||'||,|;|!_- and CULTETICY &TE the anddote to these
prodlems. Initial and recurrent training should take into account the
aircraft and the operating envitonment in relation to planned operations,
Decisson ir'IJ!fCIJ'.!,' Il'g-lrl|inLL thie al:l|.l|4.|u"'| aiwd the ]'.-i|-:r1 B .|I-.h|.-:!l|| itles are,
therelore, alis Factors in iy takeall and landing accidents. Pllots msss
assess the potential impact of abroraft performance, pilot training and
currency, and envirenmental conditions as sources of dsk. This may
place limitatbons on destination, load carried, and duration |'|F!|'|_i|:lj|:_, 1o
name a lew. Failure o properly handle windy conditions is a major
Factor in takeofl amd |.=|r'|l|||'|!_! actidents
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Risk Ma nagement for i:'.hr--'.'ngl'rh amd

lving Companions

-'H..||.I| lite

1
R |-|-"\- kbll=, bur they ma

| T %
1l im-flight responsibilities

tren these oversiohts are reldated

1 i naki: the fight comlortable angd convenient for thei
i T I 5 1 Filets may al 0 el preEssiEne Lo o ||:||= L
Hpht or o perborm cerfam operations (o aee thelr passenpers. | his
1 -!'I I||!'."'il":':.:| we Individuals have not divecils (R mp gy iptl
cated ar SCTISe O IFPEnCY 16 thi K lot. Pilo 1 i l:,.”'. i';::'|
1] tel, task-oatented [Py li= wil 1% e | [ ||'_ About tas
omplishment. Passenpers can b p by o ling ol
utitude chear o the pilot at all tmes,  Pas h! fatee. an iy
miembers should assert their opinions if a proposed Aight is risky aed
sufiport L plot i & no-po decision s mads e hasis af sab
Conditions of poor weather, ndpni st cinatni | I'|_I dliie g il
wealth or fat hould be addressed clearly and assertivele Cfften
the pdlot only needs 1o know that whking a sound prodessional
decial I iper Lt & it} {ollo ng st heck list wll P
i INECIIRE E0F 31T Sakis

®= Svoid acrobatic manewvers and loww=level I'Iip_hl_ — Tl the
[:-i.|1|1 yirl e not impressed,

= Dxant pressure thie |ri|1|1 - Make it clear that vou reapa
F'::-Il'll judgment.

lell thae |1i]|:-r voan bl @y ept a delay if it means a saler |_I|_l_-J:.:_

® [Died the pil:ﬁ check the weather?

®= How much can this :|i|'|LI.'||'u.- salely carry?
d :
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NTSB Definitions

Accldent/Incident (NTSB Part 830) "‘
The following definitions of terms used n this report have been

extracted from NTSB Part 830 of the Federal Aviation Repulations, It ks

included In mest commen ially available FARAIM dipests and should be

referenced for detaibed information.

Abrcralt Accldent = An occurrence incldent 1o flight In which, .
*as a result of the operation of an aircralt, any person (oooupant or
non=occupant) recebves fatal or setous brjury or any airoralt recenes ]

sulsstantial damape. "

* A fatal 'i!'l|'ll5' is one thit resalis indeath within 30 l.L|._1.~ ol the
acciident

* A serious mjury (s one that:
tﬂlh':]ni:un |'||'|+.|'-i'..|'.'i..'.'|,

within seven days from the date the injury was received ;

n for more than 48 hours, COMEEETICkRp

[3"|L'“I|1~ i a Iracture of any bone {exc et '-i|'.|l:-|l.' Fractures of
|'II'|!_[|.'T'|-, T, du MeasE )

[]}JIII-"ZF!'. rx lacerations that canse WECTE eI ||‘|.||.1| 5 DEFye.
musele, oF endon damage;

() Imvehves injury toany internal organ; or

[;}ll'ﬂ.ﬂlhi':\- L ||I'|||- L1 |_|'||J||-|||_'Q||_|:' |:|'|| s OfF .J,'|:| ||I_|r||l-\. albec :u‘.g

more than five peroent of body surface
= A minor i:r.||'ur1.' is one that |‘||||". Tl .\,Il.|.|:;|1'\. as Fatal or serbinis

* Destroved meeans that an alreraft was demslished T ol ecumamical
repair, that is, substanfially damaged to the extent that it would be ’
impractis alale to rebagld it and return it o oan airworthy condition
( This may not coliscbibe with the definition of *tatal loss® for insmance
purposes, Because of the variabllity of insurance Bmits carried and
suich additional faciors as time on engines and I'lrr:.il-:'l.-|'|". aml aireraft
condition before an accident, an aircraft may be “totaled” even though
it is not considensd “destroped™ for NTSB accident-reporting
plarpeses, }

* Substantial o

A with "'\.ll\."l'.l'lll.'l'l e .|I'-|?'||'I thie defrisltion ol “substantial” o

B l.|-=.’-|'||t-|-:'pl'-r||n!_3 purposcs iloes not necessarily correlate with “sub-

stantial™ in terms of fnancial lns. © ontrary to popular misconcep-

tiom, there i no *dollar value™ that defines “sobstantial damage.®

E'll.'l. aus o l|'||' |'|i:_':J'. oot of FIRAITY II.'|',.-\.||"-, -\..ﬁr::_ll' LTS |1|_1.|. |:||_' l-\.|1'|'r|r_ Lii

repair damage resulting from incidents that do not meet the NTSE

definition of “substantial damape ™)
(1) Except as provided below, substantial damage means damage or
strtictural Bailure that adversely atfects the structural -:rn-r|t_:1]L. per-
tormance, or .‘h!_lhl: characteristios of the aircraft, and which would
nrmalby require major repair or replacement of the affected part
(2)Engine filure, damape limited 10 an engine, bent fairngs or
-\.fml.lrlg. 15-1'r|l:|. ':E -.I{.:IL '~|I'II'I.“ ||III|| T ||||||_'- 1] [|'||' I-;..|||. 0§ 1.|t|_'||_ .
ground darnage to redor or progeeller blades, damage to landing
pear, wheels, tires, flaps, enpine sccessories, brakes, or wing tips J
are nokb o |I||'I|'|| "-.I|| laitlad ela fhage "

* Minor damage is any damage that does not qualify as substantial,

such as that in item 2 under substamiial damage
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Kind oF Flying

Lha=Uhermand ‘ur T_.Il"'«_l Fevenue H _:|.! s Ccanducted by cormmaer

carriers operating under 14 CFR 135, tlat are mot sporated lin vegular
sofieduled service, such as cliarter Dishis, and all nen-revenae fishis

Inaclent fo sch fhpshis.

III-"?-_I:I"""I Flyt oy midividuals in their own or eented ali fult bor

|'|l-'=ll OF peersdanal bramsgs i meEt b lurtherance of hely dcupa

Lcin ar 'I||'.|'|'- |"I': af, L IHE CARCEOTY 16 ||||||'-:|.||'.| !!'._||-_'I'||| e
[T st il MCTEARINE OF Maiknracming |:.-.||. LR T ..|'.."|...|||:|.|.|
'\-l||lI!l.I-Il:'!|l| AT ACy TR R ||.'\-1I..I||:_._|||||'.I EiL dol .|:|__|.|.:_.|r-.:

Business I'he wise of aircrafi by |l|-.l-|:|.'|-'..'_l|_..-.||q,_' calary gur
CUEITee rsati o |45 I'I TETRE ) I Coaia O st REicir ooe i.,l..;. af If ||
!'I:II.:' B Of 4 PRl |:'|-| L5

J-_I_I_'\I:_F_IJ-l_Illrll | LI L T -||'.|-|-.'|- imn |I!ll'.i-\.-\.'|||I.IIII:: il r ke

||III|I' IL O AN aCCTes e O INSEriact

Exctuthve/Carparate — The use of airoraft owned or leased, an

lli'l TLCsE Il'. a corporate or husiness flem bor the tramsnarta s old

ey . | i R
peTEoTmE]l OF Carp i irtherance of the corporation’s ar firm’s business,

¥ " b aE Thivas AP s | | =
anil = b A b |||. predessional palo eoeiving a cirect aalary o

i l
S Acrial Application — The operation of aircraft for the purpase of dis

- ] - ol 1 ' 1
|l|.I'\-.!._'.I.- st Eance Ior :.__..._:.......-\,,I IR L, 1l l_|_'_.|||_.-|:_|.|. JTAT I
il pramt i, pest oomtrod, oF fre control, inchsdin hinp to and from the

|'li='\.'i 1t |=--'-'.-'|'I i |-.|l' l, BT G irkimial sy V%, 1 ||'|-\.|:. % [I0E

Diher Work Lse — The operation of an atreraft for the purpaose of
.Il.l..|| |||..|'||:_l. (LIl Famiat ErolpieT IOAviT, parscholimg, .|. momatratl o of
hle |:'-.I.-:. FACHYY, arrobalies, ol

Pyblic Use — Any aperation of an aircraft by any federal, state, or bocal
VLIS

Fi.'rl"l- & - reve e I|.=||' Fanr il £ prarpsEse ol § L) Pelarmng an arrcralt
B Dases, | Ml 'll.-'!ll.__..:l aircratt o arse Jod AR _||;||'_-|| T, O %

r|'-n'.|.|:_.| 1 AFCFEAIE Co &l 150 & maimishanc |-|.: rrm -| pligs, |:|.||. i

Certain lerms, may e vonducted wwder terms of 5 specia flight permil
F_'lr-i_l:ig:llll:l:lp Fosiionemp ol the arcraft withouot thi purpsse af
Frve L

O byer L ‘I.l_' 1 that dhoes not meet the critern of aty ol the aboe

:; FH]\.IIIH\L‘I- 5 I!:_'l L whiose [ruargsEe |5 fal Ko
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Phase of Operation

The ;:-|! s of the rll.'gll'. OF operation i the partic ular FI:'|.1 % @l r'|:|_|g|'|| im

: :
Wl II the Hirst oocurrence or circeEmstanoe ooourTed

standing — From the time the first person boards the aircralt for the
Illll:.lll‘\-'l' il |]L|_'|'.i| until the aircralt taxles under s owit goswer. I|_|-|':.I lromi
ther tieme the sircralt comes to fes faal deplaning location until all persons
deplane. Inchudes preflight, starting engine, parked-engine operating,

parked-engine not operating, and idling rotors

Jaxi — From the time the aircraft first taxies under s own et ETRLH|
[EMYET 18 .I|I|IEI|.'IE for takeoff, Also, when the aircralt < I-I1I.|.-|l.'h.'- ils
|-'|II'|II'i: ::I'I'-I:Il| run untt i |rat ks at the syl OF enpEne shistoff, Inclodes

rotorcraft acrial taxl, Tnchedes taxd to takealT and tad from Landing

Takeoff — From the time the power is applied for takeof up to and
including the first airhorne power reduction, or until reaching VFR
traktic |l|1|.|.l"1l altitude H whikchiseE ocrues Hest  linclides £||:|.|'_|-_|_ rum,

inbtial climb, and rejected takeofl

Chimb ~ From the time of iital power reduction {or reaching VIR
traffi patterm alticude) until the aircraft bevels off at its cruise altioude.

"'-Ilul 1 II'-{:{"-\. ernrouke o |i||'||'\u.

L_E“j_::lr —_ III:-I'.I |.|I| Lume o Il".l"l--cll‘l AL CTiipse ,||:,|I,|_||J|, Lo ||'_|' ;1-;'|;_||||',i|'__:_l i

the descemt

Descent — From the hep g of the descent from croise altitode to the
1AF, FAF, outer marker. or VFR pattern entry whichever oocurs first,
Alsos inclucdes enroute desoents, & TR Ty g el ditsrotatbon desoeil.

and uncontrolled descent

Approach — From the time the descent ends (either IAF, FAE, outer
tmarker, or ¥R pattern entryh until the aircraft reaches the MAP (IMC)
ior the runway threshold (VMC). Tncludes missed apgroach (IMC) and
po=arowmnid (VMO

I-ﬂntliﬂ# From either the MAP (MO of the Funveay threshald Y5O
thirs l'.Ik!II touchdown or after ton sichiclosem all ar air i, un tl the abrerafi
l“l1'-|:-|t'!-'- ity ground run. Includes rotorcralt run-on, power-in, anid
autorotation landings. Also includes aborted landing where touchdown

has ococurred and Landing is rejected

:"r\-]]!l-_'.!. vETing Includies the foll Wi Acrolatios, low Ll burzing,
|II=|I'I.I|I. .Il.'!:ul .'||l|'||i| ANON Wancusser, irn Lo rmeserse .:|||'1 Ry :i'\.|.:.,
camyon-type maneuver ), of eapine bilure after takeoff and rl'.|nl: tries fo

return Eo rarmaway

Other — Any |l||.|"l\.' that doess mot mest the erterla of any of the abswe,
| -..1|'|:|.||-'\1 ST ||r acHoe -.inl.[|| =ETIEE SIFYOF l‘\-. RS C LIELar L_ CXRET |'..'.| |||.|||

LRRCT N, el

Lnknowi = The phase of Hight coadd not be determined

28




The machine does not isolate man from the great

problems of nature, but plunges him more deeply
into them.

— Antoine de .H;unr-]":v.ulr:-u}*.
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