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A study on the characteristics on the error of the flight crew
Jin-Kook Choi*, Chil-Young Kim**

ABSTRACT

LOSA is a flight safety program that analyses human errors in normal operations.
Trained pilot observers monitor the normal flights at the observer seat. LOSA is a proactive
non jeopardy data collection tool using threat and error management(TEM) as a framework.
With the analysis of crew behaviors through LOSA with The LOSA collaborative(TLC), the
airlines can identify the behaviors of the crew during normal operations. The major objective
of LOSA is to measure how the crew manage threats, errors and undesired aircraft
deviations in the cockpit on day to day operations.

The airlines are able to set up effective TEM training with practical six generation Crew
recourse management(CRM) with data of error from LOSA instead of theoretical CRM
courses. The Airlines can use TEM as an integral part of a Safety Management System(SMS)
and uses monitoring and cross-checking skills in the flight operations to manage threats and
errors effectively when we know the errors we make in the cockpit on daily operation .
The result of LOSA indicates that the error detection rate should be enhanced since around
the half of the errors went undetected. The areas which should be focused for enhancing
the error detection are monitor, cross-check, the management of workload, automation and
taxiway/ runway to manage errors effectively.

Key Words : LOSA(*=41 9k 28}

ZHAY), TEM(A 5= #2])

.M 2 £ A4 91 zzade,
o] W7}, 2=, AW ol &

BAekE Aol ohUw,

o At

AN A A

o
g
A, %—Z—
13|
2 o

AAAEEZAAHLOSA)=  Line  Operation e ' o R s
Safety Audite] °fat®2 FHS W #IAATL ¥4 A AL AA W dd el AR “E} (1)

ol Hriulao] ol AAAQ HFo| A L LOSA+= 1990 Federal ] Aviation
o) o] Ak ol IS B 2ZAHAM 9F 2 A Administration(FAA)9] 7|52 A A+ ==
)= < d] €l S 5} 3L =
FEmonT BASE G B opgg gop IEE WAS el BIASH LOSADTE A
Yol gF2A} QtAL AAATE AS B2Aoz 5 o A Ao, 1999 H#H 9]  International

2009 69 22 FHE ~ 20099 6€ 27Y AASEE

* A3, ool FF
E-mail : jkhasang@yahoo.co.kr

* Flare)Fd o) sty F -y wg
A7% YA 9FT dF 200-1

Civil Aviation Organization(ICAO) Human Factors
symposiumol A A FFEA ] Aoz IHF
o} LOSAS A5+ ZFTAA #EdE Ad7 A5
o Fuz Taaw, Ase Azt AFH A%
Aolel BAE BAsel f¥s Arwe (TEM:



R R e $9529 4% T4 B A7 LOAE FH02 6
Threat and Error management)e] F3& & 6t o3 IEE YYst= A5 AFolAY, F5HY
CRMZ &S WA 7= Hol Fdstal ek (2) o7 AT A F=7F UR BAY A= =2
TEM2 &7 ZF 7iQle] ddedd7+d FEHld 45 Sojv. dAdse s Fdol ﬁL
o BFHQ AR HFHS FHEGES v, b Aoy WFuW, FFEA 23S 9kste Ao
dagrasle] dgozn FeArt 249 Wol o AT HdFe ¥ TF el v¥eTd, ¥
g3 Bogde] aRAds Fstal FAetESE g AL RIS TY, AdEYD 5o o5 g At
t}. (3) ICAO® FAA LOSA Advisory Circular A%o] A&sA =HzA o} LA = Aot

120-90(2006)E E3te] LOSAS A#Fo 2 TEMS
Zetete bHE FFE 4 Uk

TEME 3824 o] &Hd 3 FARE Ade=w %
AL Wold e EFSA= &FEA X
FHEHAE Adslels 71T ARl WA S
ste dYE AT EE FAT (@) FFAk
A adHew 9Y g Adgde]q] TEMS 233
71 A1slM LOSAE &eff e bl 2AH= A
e dilHs IS i A8E TR

B =R EFe 20049 AFFTAA <2
St 6170 T FEelA 133782 S F LA
AAEE 2217 9] LOSAEA S F3to], B3I &3
011*1 WAete Ao 543 A" AT
&5 (Safety change process)©] &-FALE o] &34l
CFGAA S ETS AT WFS AAEE Abad
W Y E AFHH(TEM)7IH Y Sl 735t
a2} et

r_{

o

1

TFETAY HAF(error)= RS AU AP s)

A FHozx BAF zHoY FFA g
Aoz, ¢d ¢

A 9AY AR e ANEe A5z AR
EEAAs AAL2ERVE AuEHE  LFET
Aol MYPR vESF, FF/) £2F0)%, 15 Y]
BAZWG olg 5o BAAA H%,E%~%aa
3 tAe AANE AFS @
Losadld A4z AR w9 EAe A
MR A%z TRV, dYsjor Kt
WS A ge FTE AFE Ak (5)

o}i

Yy ol
tlo to o

gsrd] HAres FIF7(A/C Aircraft) 24,

Azt oAbaF el 370 FEl(type)E TEET
F37127 A HBAERTY, &5, §37]9

configuration®] ©o|g2 ¥ THAH Aoty A A<} A

Tablel o A 26%¢] 227} 327

e L]

64%7} AAA A2 AAe AT, 10%7F AL
E A==

2T =

2wt
B3

AR A% F /Mg 0EE A5E 453

traffic communication (ATC) A A%

Holx Slvt. wety 7=

o] o we AFLA &2

Ao

ZA e

= s

, Callout, PF7}

Air

PM3E 22 sl= AxAS, A58 A4 ot
Tablel, A YWY
Al=8El (Error Type) %
) A/C handling
‘t;‘flx’“ automation
T(A/C Manual flight control 26
Handling system/instrument
Error) Y —
ground navigation
checklist
call out
_ briefing
~ Al
ol cross verification
(Procedural - 64
Error) documentation
other procedural Error
Pilot flying/Pilot monitoring
(PF/PM)
S|AIAE | pilot to pilot communication
% 10
(Communic crew to elxtetlrnal
ation Error) communication
total 100
23 Al%el HAY 2R

Table 2. EtAHH Al¢g

taxifpark
8%



64 A7 =,

2] H174% H2%% 20094F 6H 30

F 30%0de] AFrt eFsFLo] HIFHE
ste 28 A vy 2 AGEF AN A
Atk 7HE we Afe A/ AL/ AF AFE
38% 248 3t S Tk

24 =X A%
°F 30%9) AFE owH Bolyow, Y wWu

3t 4A4+= Pilot flying (PF)7} Pilot monitoring

yas 2T =
<)

PM)AF 3, AZY2E FPL5, Beg A7,
1% Calloutd S, AG&F Had5F Folth
Table 3 23 Mg
PF/PM
other procedural error
documentation
cross verification
breifing
callout | By

checklist
crewto external communication
ground navigation

system/instrument

e
Ag=o|t}h. Table 59+ %ol oF 16%°] A4 #7}
As)se] 27469 s} UASHZE skl A
2ol PelAmgol oF 16%2 $43 Ao vehy
=

A A4 12%7F #7F Aui=Eo] giiEe &
A7t gF7|2 AFFE A B PenRE
gg/2q AFPHAA 45 MY FPRoE
desof 5= Eokoltt. o= FE R AEHd T
29 M A #A™o] e FFUIEF

1=}

)

1) UAS(Undesired Aircraft State) :E<SHH3E &3 7]

& H

O-
of!

Table 4 A&t

F7HH A$R
A ==#Eel (Error Type) = ordstals 7|
AEf (%)
) A/C handling
SE7| =% :
A automation
Al2=(A/C M -
Handling anual fIl|ght control 12
Error) system/mstrum.ent
ground navigation
checklist
call out
FSPNPNE briefing
(Procedural cross verification 3
Error) documentation
other procedural Error
PF/PM
O|AINE pilot to pilot
Al communication ]
(Communic crew to external
ation Error) communication
total 16
Table 59 W= 7|Fo] Rr|AKHT A4S wo)
A A ATCAME of 2%l sjdsle =F
Aol Rl YALAF G (crew to  external

communication)& BXSHLH, H7]Fe] 5%, 7]
ol 12%, #A 7]l 2%, 71FH F7|Fo] A
36% ATHAES S

Table 5 A4 EX|&

gl

AR =} 21| 71 | 25 | ATC
total(%) 5 12 | 36 2
Table 60 wt2WH 4o oF 22%7} A HIL =
g HstHoH, 4%= v EBXFHAL, 34%e =
g FH3A L Aol wEA AFE #E
[e]
=

=
=
el gty ANAE A% BA &3} =2

2 ol Aot

=

Table 6 A4 EX ZHIe

detect
detect |undet
INES
Al Z=(Error) and act | ected and total
not act
total(%) 22 44 34 100

ol

32 A=t ot Et

S 7| &Eli (UAS) 2t

o
o ZtA
BOAT 7] JEish 13709 Ago] #BE A
RS AAAGT At fRA B del



@Y eReTY 45 540 BE A7 LOSAE $H02 65
Afole FY AFoz FoA AAsIHoH, & J|ZX£2] (Captain 531 183 400
& =2l A7E dAolt EXHAF F3U) A Leadership) : ' '
o 27 27 Ao BAA T W7ol A 22|& (Briefing) .087 757 | 153
BAF7E 05752 Fof BAgo] e AoE & A= (Plan) 127 | 789 | —139
AT Btk 7] Ao A|2H], 7eF A 27|22/ (Contingency)| -.104 417 .228
22 A 94 FaASF7E 27 0358, 03080 ﬂiiﬂ%an$m 182 | -.002| .700
5 - - anagement ’ ) )
frel g ko] 00000122 fojdt Bl Y= A FEEen
o2 EMHA (Evaluate Plan) —131 | -.002] .664
wepx Abael FAbae] niE A dAQl A DL E 8AMS BFol
3 FF7] AEE 337 239 A2"S Byt Monitor&cross check | 253 161 | .538
I EFE A A taxdZ|AFAE, FAEE ARl RE2/eF2Ee(Tax
EAYRLY, 2P P& sk g AAA e oame) 218 ) 837 420
Aok frolg FaaAzt ok QOIZEZ uhy: ZME HA|

Table 7. UAS2t F2 A=2otol AztEHA

27| [ N2 | o | 2IE
ZZEA/C|71System/ |5 iofinas| SR
handling|Instrument 98| Al
Pearson
(L5 [ A7 | 575+ | 358« | 060 | 308
o
stmy|| =
@27 "8 | 000 | .000 | .373 | .000
S| (ob=)
* MEAF= 0.05 F=E(SH)A Folg Lt

3.3 dl=of gt

o
1719 d-g4d I&5&
MY aom LRI £ 9]
719} AE3e gt A

e, PaTEA,

229 2= Ag FFs}t

o S =
8RJE24E AAR 23
3 Ak 2Rl1e HE4
o= o AE, AEs
N Axgor AH,
£ Aoz ney, A%, 9
YFdy R Gl
g7, B

UH, 25 &9, fi=z/gd5s s FEdEn

#esty] el
H7b &

EEET P
EEREEEES

m
=
Whes Aol Fasit

Table 8. ti 82l Rl74

3|dE MEdEHa
Ne
E 22712t A7 AlSl
faa | Ao | SR
22| (Inquiry) 773 .098 -.046
Ats st (Automatio _
n Management) m -331 116
o| AtSEHE (Commun
ication Environment) -690 216 207

o
e
x
o)
w
@
0%
4
tor

AN}
30
rr
=
i}

2

5

FEEASHCL

w
N

>
1
L]
=
olo
2
H
lo
®
X

zr < g

HEA S HAASA T Table 9914 249} 947134,
At F o] BA AN FaAGFIE 2442 -0.303, -0.322
2 Lo AuAAI} JdE Aow ENHUY. HFY

A

g3 AgA=Hel velgs FuwAs ok
TRat Bes 7)1ge] Axo] FuuAst UdE
o2 Uegth Ao gAaEERn NPA=
3 FBRAZL A3 AEERAE AFAEY
JBBAZ dE Ao deuth /139 A=
of Wi ol U FRAAT Yt Ao
4

fr i O 1% W or2

o

o
%
ot
o
Lo
2 4
o ol
fo
rO
il
i)
N
re
>
—r
all
2
N
[0
ol

o
ol &'1-‘
F-.a rlO
R
o
0%
X, ol
4
ox
olft
o
t
o
Hu ~

>
Lo, 1o
N

O o b T
g
z
o
o
©
i—"/
N
0,

e

a2 N
=1
Ho
e
>,
o
rO
0@
ol
> d
& B
12
24
L
)
o
ox,
ook
Ho

o
ol O m» i M

2
-
o 2 T g

ox o0 N o T o
"N o
g &‘M'
2

o N
¥ oflt
r

i)

T

ot

A ol A HIFIAE I3
ol E3ste] dAsta

ol o_?’_,

o
N
-

-

Hoh vy @ e wge
o FAAINE wimA e
wels}, w9bAQ) Helge
2R E Ago] Fr sl
gste wagwol Bastth deFel AA4F vl
B A Fulsh nYY, LRV 5L A297
°2 8 e Aol a7k

A Age] 64%7h ARA A5FE A, oR

N
N
4

J

)
& rr det
pov)

a
RO

ol
o T
oL

:Olg
)
N
o
)
)y o
;
ot 2

o=

r



66 A=, 1A 1745 H259% 20094E 6/ 30H
Table 9 A==2} 239 AaH =
cHaal| ApA=
A —_ = _ =35 b
4% | =eig | A" |evmel | geest| BN | 2o jass| 17
= CIPE] -
p o) PearsonME A | 1 |-.282%x| — 125 |-.303%% | —.206%% |~ 221 | — 120 |-.322%%|— 262+
= rror _
N Ro| S8 (UE) 000 | .106 | .000 001 001 | 132 | 000 | .000
sajm  |PearsonafEAIS|T282%| 1| 308xx | 203+ | 166+ | .067 | .119 |.200%x | .32+
(Briefing) —
folst8 (22Z) | .000 000 | .012 018 344 | 143 | 000 | .000
= PearsonA 2% | — 125 | 308+« | 1 102 | .204%+ | 058 | 165 | 170% | .243%=
e
(Plan) Solats (22) | 106 | .000 243 009 | 463 | .055 | 029 | .002
ezma| |PearsonabAls [ 303% | 203k | 102 1 104 | -.040 | .106 | .223%x | 293+
(Contingency) —
solats (2%=) | 000 | .012 | .243 202 626 | 243 | 006 | .000
A5l pearsondtA 4| T220% | 166+ | 204%x | 104 1 206%% | 177% | .253%% | .393%x
(Workload
Management) | 2o|stg (2t2) | 001 | 018 | .009 | .202 002 | .027 | 000 | .000
xESattel | pearsonatmAIS|T221* | 067 | 058 | -.040 | .206%x | 1 |.321xx|.238x | .239xx
(Automation
Management) | go|stg (2t2%) | .001 .344 .463 626 .002 .000 | .000 .000
o PearsonAEAS| 120 | 119 | 165 | 106 | 177+ | 321%% | 1 | .416%% | .388%+
(Inquiry) | gojsts (k=) | 132 | 143 | .055 | .243 027 .000 000 | .000
SAMEEEA |PearsondtmtA 4| T922% | 290k | 170 | 223xx | 253+x | 238xx [ 416%x| 1 | .465%x
Communication
Environment | go|&8 (22%) | .000 | .000 | .029 | .006 1000 000 | .000 1000
7)BXIZ | pearsonatmA | 2027 | 3004k | 2434k | 2035 | 393+x | .239%x |.388xx| .465%x | 1
(Captain
Leadership) | solatg (2t2) | .000 | .000 | .002 | .000 .000 .000 | .000 | .000
* MoAFE 0.05 F=E(SF)oM Felghct
wol Beldslh BF12A ASgHelA wAS  AATelAe] noh A% sPoz A A
fonz Fgrlzd AFFUAA A5E AT F 024D F AR ARelA wAsITol U@
Aoz Beldlol 9k 59 QERGIL Be  Ad 2 who] a7HE vaald
ol ¢ FAFWA A AFAHY A ZYUHYH A A7 Bl AgE EQAES &7 AH(UAS)
s, ARRE B BAR A4S wAGT T B AAdE 387 249 BeAsEe
A5 444 TEMATE 2 A5na)s 9 ndded ow 252 Besh sd F2uAl
o R N e Boona sAsE 2, Y e s AR A

]_
[RZ/FAFEANA v s, d@ATE zem=E ol

Eul
A5e e Bad ARNAY Fd
HPHT 2D P AR wgo] aTAY. o=F % Bro WIS, MY By TPl &
Q1 Ao A, F2 P} g pelo] AdEA Bah FHAn
3,449 9T obd PMe] HAHQ GRE Fow  oAaE iygwr A7Be ol A5sh Fu
ele) 1 @l Aol wAs s A7 el WAE 9ol Atk GALEBAC] F
gel R/ ARG o T ol AE 45E @ ¥ 58 FS -a%@ 7B s BAT dE Aom
A St At £E pas) AAdE A et OALE, AR, A9, A5 we
WA §¢ wole TAY W7l ATHEAL ATC b © 291719 Al Fal0]0, 1|tel
AAE Sl AT ANLERA A8E W AmdAEl B G4eERA, gRret W)
Astel 2FAY AFgad] 9FS MABE B 0P, Ao 5o BfeA £3 Fdo] Yehts



d5F L3 2U57Y A% 540 B A7 LOSAT FHoE 67

Axol Asnd WU Bl 3

= veh A5y Fdo] AL

F42 A% A AFHVYNIFL v

B 9 AEHes FARE B4 0
A<

[
f
32
o

Ol ox, X

TE His) EF fF7]Hol &

st} AMAstdTt. 538 A9l wg 95
ol A= dAfol| wkgsta A A,
< Mdste Al="A A
zHHog AFE By
At SMSAH Al Qtell A &3
o] Human Factor®#d X 314 Al, QAR, HF
43 55 I AsHoZ FHHIT EAEY

100

QL
rr
i

i

:b
o
¥
oy 1o
i3
4
ol
rr

A&HoZ olE —‘?Eﬂﬂr H7l, Az So vredsle]
AAZAR o2 TEMo] €951 FAHEE /fAstA
BHHOZ QA °°1°] #el =)o A4 o

53] At dojAe] ARG Fe

LOSAZ 9leFel wo] ofd ZAEFS ICAO
AN AR weh Axste GFAlA b w
3 Aol e AgEE 438 2 dH4ES 74 F
oz sjotsld, olg AR EANA gl
A, DAAL WA FAREL MNASES
@k o] LOSAHEATNES BAA 2 B 4
Zo] Auste] FAY 7k, bdTelo W@, o
abo] wedsie] 2H AYREL HLHOZ 33
3 ALYE A&How AHste] AEH ol &

1) Klinect, J.R., Murray, P., Merritt, A, &
Helmreich, R.
Definition and

“Line Operations Safety Audit :

operating characteristics.” In
Twelfth
Symposium on Aviation Psychology, The Ohio
State University 2003, pp. 663-668.

2) The ICAO Journal - Special Edition LOSA,
Vol 57, No. 4, May. 2002.

2) Walker, R. E., Stone, A. R., and Shandor,
M. " Secondary Gas Injection in a Conicial
Rocket Nozzle," AIAA Journal, Vol. 1, Feb.
1963, pp.334~338.

3) FAA AC 120-90, Line Operations Safety
Audits, 2006, Appendix pl

4) Ashleigh Merritt, Ph.D. & James Klinect,
Ph.D, “Defensive Flying for Pilots: An
Introduction to Threat and Error Management”

Proceedings of  the International

The University of Texas Human Factors Research
Projectl, TLC, Dec. 2006, p. 1

5) ICAO DOC 9803,
Audits, 2002, P.2-3

Line Operations Safety



