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Summary
The prrpose of this paper is to dve a picture of Slider

accidents in France from 1989-1993 where 235 tyPical acci-

dents rvere analyz€d in the light ofr€ceni develoPm€nts in
cognitive psycholoty. Ii js shot'n how hrrnlan lnctors in
a€ronautics can explajn glider accidents: €ach accid€nt is

considered as an ev€nt resultinS from an error linked io a
cognjiive process, fr€quently linked to pariillrlar caLrses.

255 criteria (type of llight, injuries,.ianraEe, Pjlot exPcli-
ence, t)'pe of errors, eic.) are compared as causal factors of
theaccident. Several su ggcsiions ar€ rnade !tjth the hoPe of
increasing the saf€ty of soaring flithi.

This research lvas initiaied by DGACi, ANEPW:, and
FFWr, first to iry to explain glideraccid€nis from a hun1an
factor's point of view, second io increase ihe safety of
soaring nithi.

Accidentsare an importantconsideration forsoarint. In
France, 20% of pilots are tlider piloi's, flying 23% of

Seneral aviation flyint tine, rePresentins l3% of Sencral
aviation airplanes.There are, on averaBe, 90 a ccidents and
9 deaths each year. During the period examined, each
repair cost on average 50 000French hancsr, giving a total
cosi of2 Dlillion French francs5 per annum.

The studyof glideraccidentshas mainlybeen liDlited to
staiisiical analyses, in Franc€ (IGACM6 [],2,3,4,51 and
DRAC; Sud-Est 16,7,8,9,10,11,121), and in other countries
(OSTIVs [13], BGA' I141, and NTSBTo [15,16]). only a few
studies have tried to PinPoint causes (lnyzant-Hennequin

[17], Crance & al. [18], Payen & al. ll9lanct Citard [20,21]).
Th€se siudies identify ihree i portani faciors involved in

tlider acci dents: 1) the huma n operator plays an imPortant
roleineach accident;2) ost of the accidents occurdLlring
ihe landing phase;3) the pilots involved have a flyingtime

of more than 100 hours. Ho$'ever, pilot behavior in the
cockpii and their errors have neverbeen exairlined.
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The numerous delinitions of human er'ror ar€ coniro-
versial (error as a deviation to ihe norm, error as a devia-
tion io an intention...) and often focused on iis negative
side. Moreover a good and €xha ustive taxonomy is need ed.

Webas€ the present stud],on receni erormodels (Rea-

son 1221, Swain [23]), and on works in cogniiive Psychol-
ogy and hu,ran factors 124,25,26,27,28,29 3a 31.

The causal model realized by .lames R€ason has been
passedby ICAO io study ihe human factor Isee Figure 11.

These figures shows how the differeni levels of the glidint
sysiem can lead io the breakdown of ihe human op€rator.

Ii is useful io distinguish four levelsofanalysis. The firsi
level is a description of the events and hisiory of each
accideni. These data are raw and objective. The second
level provides an a,ralysis of the causes (or contributint
In,lor-' lhp t\rrd lc\el dndly.e' the coSnilive pro'e--e.
involved.It is a subjective analysisbased on raw data. The
fourih level examines errors as the result of m€ntal Pro-
cesses. These e ors reflect the visible b€havior of the
operator. HeIe I will focus on the two lasi levels.

2 MethodoloBy
rhe 4:2 file5zr5 (ljecaus€ many were rncomPl€tel oI

tom lheFFw havebeen analyzed and sortedaccordingio
theiypeof accident: 271 flyint giiders(64%),4'ltowPlanes
(10%),98 powered enFne gliders using the engine (23%),
and 9 others (2%).

Data has been analyzed statistically and clinically to
describe piloi behavjor during accidents.

3 Results
ln the first part of this paper, ra'e provide a statistical

descripiion of ihe data obtained by the 255 concernint
flying glider accidents in France durint the years 1989 to
1993. Due to the lack ofbaseline rates (i.e. toial number of
fli8hts in each cat€tory), we aie unable io compare the
frequency ofaccidents across catetories, however, theseIigure 1. The nlodel ofJanes reason.
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daia do provide a picture ofthe typical tyP€s ofaccident in

Franceduring this period ln the second Partofthis paPer,

rve analyze ihcse daia in terms of the misfunctioning of
cognitive Processes leading to the accidents described in

3.1 D€scription of the a.cidents
Accidents $'ere tlremost frequentand th€ most serious

for plastic single and twin-seaier Planes: of the 255 acci'

dents, 80o; occurred in thesc h{o categories, resPonsible

forg2l.ofthe fatalities and 81"6olthe injuries (seeTable 1)

lotdli .: iiinti.:

-Plu, 

"nah*, lolr,.l'1, Il(q2%r 26t624t
Pr6tic rwi sacr 41(17%) 8(19%)
wood dsdilsitrgle 28(ll%) I (8%) 6(11%)
wG! md sblf twin )AQEa) 2\5%J
MoFrel'd( , 5 (r'")- t't'l: 2J5tna9t |2'lln%r 1)\lrt)!l
@"t

All caiegories inclLrded, most of the accidcnts (80"o) did
not lead to physical harn to ihe Pilots, 16"" resulted n1

iniuries, and 5?" in deaths.
Themost dangerous gliders were the H20l l.ibcllc (10",,

reFlaced lvithin the five years due to accidcnts), JI'15'36
(331,), and wA 23 and 28 (.1u",r. The l-Scl.rss alonecauscd
40"" of th€ f.taliti€s within tlre five years.

Accidcnts occurrecl for allcl.rsses ol Pilots, irresPecti! €

of thcir flying experiencc (frcm begifncrs to comPeijkrs)
Isce Table 21. The scriousness of ihe a.cicients $'as similrr
across levels of cxPcrience.

ErD.ti.nc. a.cid.its lotaliti.t injutic!

flights lsee Table 3], and 19']i' during circuit flyinS. These

accidents were relatively seious (45"1, of d€aths and 81%

of the injuries). Accidents ivcr€ pariicularly serious (a

disproportionately high numbcr of deaihs) in mountain
flying.

o,.id.rh injuatt
Id.rflsh! t9(51*i 4\%%) 21(s3%)
Disbncd 50.3m- 5oo Kn 9(4%)

commr tron n'r\ l5Lo%r r/3%1

M ;L n n,! i Jr rrr%r o \)5qLr 5 I ra
ll tltbh, 1A t l0A%'

I t"'t,r !-*" , "t;.;;;1;i;;i;;;; ;;

T$,o thir(ls of thc acci(lents occurrccl during lancling;
half h the country and half in airports Isee Table 1l

Accidents cluring t.rke off were mainly due to cable droP-
ping problems (tcchnical or human oPeraior ptoblcms).
Accidents during the in nighi Phase involvccl mid air
collisions. Sonr(' rierc $ indscrc'en er8onomic Problems
H.rlf of the spnrs occlrrrftt during thc in flight phase, thc
other 50". Lluring lnndings. Fatalities lt'ere the highcst in
the in-flighi phnse.

phds. ot nipht lot'tili.s t!j!!!!t
RorrLns. oring. sinchins 41\lt|%)

i311ca)

r (3%)

l(25%)

50-1m
l0Gr50
l5G3m
3(n5m
5@ lmo

A typical French giiderpilotinvolved in an accidentcan

- he is male (91'rt,
- he holds a gliderpilots license (41%),
- h€ has no ai.plane pilot license (659';),
-he has a flying experience between 50 and 100

hours (25'l.),
'he has less than 30 hours on type (50'ri),
' he has less than l0hoursolr ihe tyPeduring the last

six months (50"1t,
- he flies local flight (57'1,t.

More than half of the accidents occLrrred duriig local

TECHNICAL SOABING

Some t(nils nre not the sanl{: as in Previous tablcs,
becausc nlnny folders $,erc incompl€te.

3.2 Cognitiv€ processes involved in accidents (according
io the Reason Model)

Three processes (innccurnte environmcnt rePresenta-
tions, inaccurate rcPresentation of the Slider status and
incorrect choica of procedure Isee Table sl) were respon-

l? 066) r0o%) 605{,)
iErldbrpcciDturordlsridserf 5r(ri*) 7(?0'!) rr(?-3*)

22(9 J

14 o3%)
26O0%)
44 (t7%)
34 (t3%)
4l (16%)
54 \2t%)

2lt1%)
t (8%)

2 (11%)
3 (U%)
r (8%)
l (8%)

s ltzqo)
5 (12%)
4 QA%)
809e0)
4(10%)
6lt4%)
roQ4 )

64lt74)
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sible for75",,of accidcnts,8l ",,of s'rit('offsand mostof the
injuries [scc Table 6]). Inaccurate rcpresentation of the

Bliderstat!scaused mostof thehospitaljzationsandde.rths-
these inappropriate processcs ivck' less fftr]uent with
c\perienced pibts. A iourth process, incorrcct routines,
wns obser!ed in l6'1, of the accidents. Routin.'s occurri'd
during poor monitoring ofexccution. They appo.red t|hon
the tasks $'crc highly auk)mated, and conccrnL'd cxpcri'
cnccd pilots.

3.3 Human erors
According to thc Reason 

'nodel,75'% 
of thc nccidcnts

wcre mistakcs- A mistak€ is a misfonctioning nt the mo'
nlcntofch(x)singan objccti\ c, orthe nr!'ans of re.rchnrg this
objcctive. Two typcs of mist,rkcs wrr( obser('dr l) rel.rtod
k) nn inaccurnte reFresentati()n of th(' processor thest.rt(ls
(?7",, oathe crrors),2) resulting from.ln incorroct int.'ntnnr
and/or a ictn)n (51"" of thc errors) lsce Table 71. Th('se

isi.rkes hnd th€ nrosi selioLrs cor1s.,.lucn.es on pilots
(hjrrries and l.rtalit!) lseeT.blc 8l,.nd crusc(t th.'grcnrL'st

urntr tuu' o.rid?rt tatnt nt * iti!.n'
leo6a) | (9*) 605.4)

nRLr. rm urudftr ctum 65(17?) N(?li) llo?*)
mh6r. f'ofr : 

"rois 
ft 'oi, 4,ora 110(r4%) :(r8sl r0(r9&)

action selectcd was correct, b!t the cxecution was incoF
rect) ls€eT|ble 9i.

Three othcrs crrors were ('qu.rlly obs€rved: omissions,
rclhn not in tjme (delrved or in advance), and errors in
choic(: of 0ction funo\pi'ctod nctiorr disconnccted to thc
p&)cedud lsce T.rbl(' '101. Tht'se errors appearcd less frc-
quL'ntly ivith experi('nced pibls.

3.4 Others questions
Did mosl accidcnt landings occur in the country? Ycs

and no! C)ul of th.' 62i" of rccidents occurrinS during
Lrndings,3l'i;occurrcd inthrcouniry,and3l"l,inairfields.
W.'ha!'e to kcep in mind, an aircraft is !,ulnerable closa to
the ground. Fspecially ia $,c ndd to the p.evious 62",, the
I8'1,, of ac.idents occurring during tiking-off.

Which accidents c.rused ih.'most iniuries? Taking off,
h flightn'1.1 lnndingsduring local fl ightscauscd 501,of the
injLrries. Lo.nl fliShts cnused onc third of the f.lrlities, ard
mountain ilights 50",,.

t{hich l\ pc of fliBhl cnused thc most accid('nts? Thror
typ('s: local, circujl ,rnd lnountain flights. During locdl
llights, thc nrost dnngerous phdses $lre tiko{ffs and
l.ndiDgs. During cir.uits, th. nrost dnngcrous phase \'.rs
lanrting in lhc country.

nrc spins rc'nlly d..rdly? Spins (17 over thc 5 ycirs)
(nuse'cl 5u')" oi thc f.rLrlities. nnd 70",, of the Nrite-offs. ll
scrrns pilols are Lrnpr(,pnrcd for spins, nnd do not know
how to recovc.r fronr thenr.

4 Conclusions
Thc'nlishkes shotr'n pr1$lon of human m.rchine ad-

jushn('nt (pilot glklrr h€re). In thcse nccidents, the pibis
h.d nn inconrplete iden, somctimes incorrect, nbout their
glklcr confi,lur.rtnnl (systerr stnius, spccd, etc.). This was
aggr.rvated by thcir Lrck of expc.icnce on thc type of
nrn.hi'rc. I'ilots hr\'(. t() inrprole thcir kno$ 1.'dge ind
prnctice about thc glidrr.

U0'r,, of th('nccidcnts occurrcd close b theSround (lanlt-
ing = 62".' dnd tnko-off = llJ",t. Conceming accidenls
during landings, th! orror occurrcd rvithin thi'human-
n]achinc cnvircnment systcm. Once.rgnin, the orly $ ay kl
in]pro\,e saf('tl' is b), tnrining nnd pra(tice.

Thc plastic sinSlc'scnt€r Slider is dnngcrous. Thcy.('
certrinly good and snfe, blrt these rc,!v aircraft requirc a

high lovel of proficiency. Ag.1in, becausc pilots lack expc.
riencc on typc, th€y nced morc training nnd prnctice.

ljour dangcrs in gl ing h.rve been identificd : l) locil
flights,2) mountanr flights,3) mid.rir collisions, and 1)

We must rotice the precedinS conclusions lcnd to lhc
sane advice: training, praciicc ind procedures.

5 Recommendations

* A glider arcide ts datn bas?
To reilucc accidents, we need to undersland them. But

to unLlerstarld then, wc must know them. Moreover, it is
easy to learn from the nristakcs ofothcrs. Keeping in mind

3l {r3%)
29 (r2%)

rtffi

nunrberof \!rit.-of fs. 27",,of thc mist.rk('sr!erc linked t()nn
innccurntc ftTrescnt.rtion of th!, environment. Slips $('rc
also obs€rvcd for 16"r, of the ncci.lents.

lhose errors appo:rred lcss lrequcnt tfith cxpcrienc('rl

Sunan .ttoa o.tid.ntt ldtdllti.t % initri.t
Eralrim 156 (66*) l0(9r4) lo{?l%)

Emr in choicc &lion l9(8%)
Scqce.ffi I (te)

| 199') 5 O2%)

2 (5%)

According to the Swain model
T$,o thirds werc errors in execution of procr.dure (the

VOLUME XX l, NO.3- July,1999

:(b*)|t)Fi Frn ursar 6ri3

islIlb'5qb4!iyhrr'.$Ucfi

TECHNICALSAARING



the fact that we do not have time io make them all our-
selves. So, we need a data base, managed by an indePen"

dent organization

" A datn base specialist
He/she i{ill be the authorized oPerator for the datn

base. Hewi11 be in chargeoicollectnlg ihedaia,contaciing
peoplerelated toane!,enitoobtailr information,analyzing
the daia, and providinB rePorts. But, the suc.ess ofsu.h n

system needs vollmtary r€Ports of glider hazards ironr

* t itial ttainnlg sholld i't(h te trdnti'l9 itt hu,ltatt fdctor
topics, an.l a CRMttcoutse sho ld bc crcnt?d fot 81id.t

The Boal is to teach pilots abolrt sil€ty. How thcy $o.k
while flying,theirlimiis,buialso holv totake nrioaccount
the positive rde of ihcir coglriti!€ systenr.

A lot of accidents show .crtn;n jnndcltuacics nr Pil()ts
trnining.

l) Inadcqua.ies hale been dcnlonstr.]tcd espccinlly
Lluring rollnrg. All Lhc pilots corlctrned w('rc li-
cens€d gliderpilois,sonlttinl.'s !vith thecertif ic.1tc

D (a flight during five hours ornrorc,a 1,0011meter

climb, nnd a strnight fljgllt of 5tl kilom€ters). So

ihese pilois do noi knol to mnirrt.rir direclional

2)During the flight phase, nrost ncciLlcnts are nrid air
collisions. I'jilots must Lre madc sensitive io colli
sion avoidance.

1rFur.f n. pilol. nL.rbF L.'LLhl rJ rc o!r'rlc.fr',.
and how to recover fronr thenr.

.l) Conceming landnlg on airficlds, appioaches ind
buches are badly performed.

5) For landing on the coLrntry, pilots seenr unablc ti)
select a good surface. But the real issue is wcll
before the seleciioir, since numerous landings in
the country are carried out s ithout any Planning.
Pilots waitfor the lastminuic to make thedecision
to abort their flight.

l)Rolling, towing, winchingrjust add an itembefore
the take-ofaprocedure, to remind pilotswhat to do
if the taking-off is interrupted.

2)ln l.lightphase:is therea procedure used tosecure
mid-air collision avoidance?

3) Landingon the country: bu ild a proceduretohelp
pilots make the correct decision (especially on
time) to iand in the country.

' Recomnendation
Because 70% of the pilots concemed have a glider pilot

license (41%) and a certificate D (28o,,), we have to makea
stat€ment:pilot are notcompletely proficient with a glider
pilot license. All instructors knorv, a licensedoesnotmean
training is over. Thus, ihis period should be seen as a

fECHNICAL SOABING

bansitional stage to nrore proficiency. We just rvant alert
instructors and managers to keep attcntion on Pilot, €ven
though they got their license.

l) Pilots and glidcrs:becnuse some new single-seater
gliders require a hiBh level of proficiency, flying
schoois should dccide $,hich pilots (accorcling k)
their experience)can fly $'hich glicler.

2) Us€ of gliders: becausc some gliders are more
fragile, others arc va.y crpensive, sonre are for
competitlon, flying schools should decide which
gliders can be used in 

'!hich 
type of flight. Use of

powered enginc glidcrs: one ihird olthe accidetts
dre Junr,E , 'Jir8 in ll'e our\tn To trrpt',rI
tr.ining for this cxercise, ihe use or polvcrcd cn-

Sinc glidcrs could allo$'pilois k) Perfo.m the
l.nding as f.rr as possible.

3) lvlount.rinous flighis: set tlla lcvcl of mountain
flights and train pilots for cach of ihis level.

.1) I-ocnl illjahis: sei lvh:ri a local flight is, and accord-
ing t() thc.\pericrl.r'of the pilot, 8i!c ihrnr ihc

'fl .,1).,.,"'i trl ,.rl". llrr'l'r.
s) Elderlt pilors:aging jsn difricL,ltissur', cspeciirlll for

flying Fl.rch flving schoolshoulci sct rules, tn.'lrsure
o[]!r pilol il] ing snfcly. Ho$, is thr. rflrl issoe.
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