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Development of Non-precision Approach Procedures Checklist

Ho-Seong Gil*, Je-Hyung Jeon*, Hyun-Soo Kim** and Byung-Heum Song***

ABSTRACT

After a thorough investigation of aviation accidents involving Korean national carriers

both inside and outside of Korea and also after reviewing catastrophic events involving

foreign carriers in Korea, we found numerous accidents that caused fatalities and

serious personal injuries. Although the aircrafts involved were found to have no

specific defects, many of the accidents were caused by the pilot's misjudgement

according to previous studies. Our research is to find an new procedure to help the

prevention of similar accidents by focusing particularly on CFIT accidents during the

procedural operations of Non Precision Approach, Circling Approach and Visual

Approach. Therefore, we emphasize

the

significance of this research on the

development of the new checklist that will help achieve a safe and effective procedural

operation for non precision approaches.

Key Words : Non Precision Approach(¥42 %), Circling Approach(43] %), Visual
Approach(A Al ), Controlled Flight Into Terrain(ZF JH & AFSE)
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Fig 2.1 Accident Trends
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Fig 2.2 Accident by Category

#HA Y AFE H<EH(2008) “Controlled-F
light-Into-Terrain &3 At o] #Hg A7
AE CFITAIZY 60%7F vlALH A= 3
Z LAEJATG XA TH15].

o]9} o] wAWHITAxI A AUHITH
Zleol vlEte] Qb Aol v HHolm Hx}

1344
AFILALE
719 2.9l

3. 7o Wy

B d7E Jdshr] fs 9A el 2
A Fo 2247 AAEHD AAEE 24 e
of ML A 3 A £AF 2 AR
< ICAO9 Ao wFal®(Accident Prevention
Manual; APM) 2 ¢Hd 2] L (Safety Manage

ment Manual; SMM)oll &3te] <12 8 <Ql(Huma
n), 7]1&-A2t4 2 ?(Technical), 72 2 21(Envir
onment) &2 EFIIFIL A9 7] 82l (Proba
ble Cause)s A48t AFQQAES =&
[16],[17].
o5 H}&

08 1% HES AN A5E
e BAN

=
S 82 (Statistical Package for the

Social Sciences; SPSS)°|t}. o|& EXNEH HE
e o2 Zp gllol wel AlEste AlS skl A
A (Analytic Hierarchy Process; AHP)71W-&
& 22 AEe AAET. HATHoR 74
ARE nigoz HAYHZHEA Check ListE

i oft o

31 HIFLUHZHA AtDALEH E4

1989 7€ gHlo} EYEYFI AolA o
$F DC-10 37|17} NDBHIAZLH T &4

1.6km HZ A3l & o

52
o

[18].
ADFAR T wEd Alae] e <)
o og MAA, FASHF 2000fpm), H7]1%
TAZF MR 2 ) aglow BA
71"l Al 7FA 29 F AF A}
737 adle] AR AnZ EFT S Uk
T WA AaE 19939 79 BxEE Qo)
A o}Alol} B737-400 3E7]7F VOR BIAWA
24z 43 F HAsgeH g 1169 =
ZFA 2%E E33 689 AMEE AFLE AR
71%¢etsl2 <18 330 AA HAHo=

FHsA v WA & H2 T w2

_‘

ol

o

(Stall) 3}~
stk [19].

AP ZALR A S w2 AFALS]
T, T, FaEed 23 T A543
o] 7o glo R EAMEUL o ° R
dAale] A€ Az BERE 5 Aok

A AR AAFE 19973 89 F ohuE
g QoA thEakE B747-300 &8717F LLZ(L
ocalizer) HIZHHIHA 3 T LAY oA
g4 54T LFeFd 3HS 23 F

mol A3t ARE ozt ZAAHET LS Fulkdt
oA LLz vALHZEA ¢33 Foll 332

= ofate] FE3SIH T NTSB(National Transport
ation Safety Board)oll 4] '‘T3Eg AL A
ARFETE AT AAEY, ZEHT At



HIALHZHA AT =E Ed T 41

A & (Minimum Safe Altitude Warning System;
MSAW) 17o] 7] a¢lo® F4 5 tH20].
OIh A a9, FAHaR], 7I&-dad ajlo]
T AZEH AT AR /Y F ATk
1:]] HA Alae 19999 39 T oA o
& MD-83 3717} LLZHIAE R
ZFoll AR F 156 F 347
Atz A WA ZHE Ao Fo o
778 OM FZ7NF EFET
A A ol et TH21].
APL%S/\}EEH of W=
ZAEAINA BT 23/ A, Fe e &

7]
=z
=
o), FHIZ(FFS Fukd u)), gk JF
=
L3

o.?:o?‘:’ I‘-?L

4
F-Yl
to
©
—_
o]
(e}
£
=
)

= = 20029 4€ As|FEdA A
ir China B767?‘5J%717} A HTHdx =3 5 &
st on Ag)s) 12994, 387 RS, A

sa) G387 AEALE FHAS BE F
FESTh AnEARIAY BEd =F
o AATT HATYE FAYAE AP
3 $EFAS HA FA

oA WA Aas 20073 1€ YE o}7|EE
oA tjgray B737337]7F VOR Hl?ﬂ %@1

AERT A ddog zFale] FHzto g 9l
st fr=Ro] HE5F Aoz e HAUTH23]
3 = , 71749

, 20139 79 AMEZFJA2FFFo|A o}
1°M B777 200ER 33717} o
Zoll TSRy $EAL _ﬁs‘g}%& 30749 &
SAE 3ol APEgE AR
r Shootd}ATh Aol FAl 7144 EHl= a5l
H HAEETEF] V1Y w3 aga g
Z17ko] HYPPRE F3 Fo] YA
AR ZAIR T E Tt v ALH

Rl

Table 3.1 Accident Cause Analysis

HEZLYHZ
AL ALE] = &t 2ol EN
KE 1989 ol 34
NDB
Eg|Zg| el
0z 1993 ol 34
_ VOR
=X 2l
oIy &t
KE 19974 . ’
- Localizer 7|&-"HXH
= 9.?_'
KE 1999t ) A I
- Localizer 5 ol
=203
Circling oIy, 5tA
2002 _
(M yZ2) 29l
ek |
KE 20074
VOR olx el
o}7| Et
ol
0z 20134 Visual e :P‘*
A, K
M = 2FA AA™Z =32M5
MIZREA AT (MA™Z) ol




y ¢ PF 28 %=, A7l Cross
Check, 2|5 Cross Check,
Briefing ¥ &

Tﬂmil:oJﬁrE

hanical)

o tlo =

Mr o o

e, N2 5 AAFE, B4
o A% A4, A, He BFE 5
qeol® BHoN or oFE EYS

g 7le-dAA el A Z1AA(
A% o] ofd HA, wH, A T
+%971€3 U(Technical) &FE *3 3

2858 A JESH &M

AUHTAAL 59 A WA A
BRE 895 F AR JPe Fe
s 919 14 AEE Aeec 14 4

A34, AAE, 1AF, £HE Vol. 24 No. 3 Sep 2016
8l BERHe AlnAEe s by e
UA AFghulel o] ICAOS] APM, SMM
Fote] JdH 8], AEF 82, Je-HEAA 0|_|7S‘|| _Q_OI_] H
JoE EFSIAL AFAQ 7] 2<+= Table oM | ®
%ﬂ' OO é
&
Table 3.2 Details contributing factor N 3
#2500 e
el N EI]oiel A
J
o
o =of ol Mol | 2
CRM-, PM I x._ |_ I 7|A,K'|x|_ ot f}
ol = Qo MAH H[@M—AFEH |§’ =B S
s Event 7|, JHel= Ma| A, Q_0|_1
PMEFS, PMl 4], o] A
7| ahatef, ofZHH| 8, Curfew, Fig. 3.1 Non-precision approach
— REES, 7P32J2,4 accident cause model
Qo g2 do|, A= xE,
28X d, ﬂ% 435tz
ATC, 3[Alel o] ¢ AEuUIde HAZLHIAHA 3 37t A
FOQA Event, 887 254, Aoz gon PFde BN FE AT
=8 Hx 2 7FH, T 2oL oR FHFA
I1& -5 1} US| X P M DSTH, AT FEDLFRAA A ”?l
o=

of
oot o
S
(o}

=

=T
AA=o] lom AAEH 93
RWY 18RA3Z|HZAzE AF #fﬁoh 9 40
S RWY 36L9 ™3k VOR HIALHZEAE

L F 15088 =3l 12455 3
ZF 65 AFAE EAE BEAMA Al
11857 B2 ARg-3}Sth

o] g2 ndold 124, 71 561
717 508 0. &2 H YA S Fig 3.2¢9F

——H| g A2

1,000A12t D2t

1,000A1 2t 04
10,000A|7F O] 4
2. 27 /3000Mz jt
4
500042 0+ 4] 3,000+ 0] ¢

10,000A| ZF D2t 5,0004| 7+ Ojgt

Fig 3.2 Respondents flight time



HIALHZHA AT =E Ed T 43

Z2IWE SPSS Ver22S A&
t}S Table 3.33 2t} o7

=
= g wguyEst 59 A

Table 3.3 Non-Precision Approach
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PMel = 4.0342 .84007
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2 &5tz 3.8034 .73390
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M| =g AX| 3.5678 1.09762
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o= xEk 3.4068 1.24884
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Event 7| 3.3220 1.08511
gx=z Zo| 3.3051 1.15846
Wl M| el 3.3051 1.06625
Curfew 3.2881 1.16283

Sdo £ 3.2797 .93265
okztu| &l 3.2712 1.02666
28X d 3.1453 1.03611
ATC 3.0769 1.04348
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Table 3.4 Factor Analysis
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Event 7| .798 -.096 132

JHeld Ae| Ay .776 -.243 .009
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olA 718 -.142 .297

7| ehabEf .001 .901 .054

opZiH| g .01 .886 .102

Curfew -121 .878 402

REEE .031 .870 -.089

Jt2&d -.203 .833 -.106

28X d ,005 .821 -.342

o B Tk .342 .790 .344
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ATC -.236 .763 .007
5| Abel ol 9 -.162 .698 .407
FOQA Event .316 .028 .819
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S &2 At 124 -.130 .769
nsEH .007 -.421 732
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FHHZH%) 22.780 | 45.149 | 65.362

KMO=.738, Bartlett’s x2=333.540 (p<.001)
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Table 3.6 Weighted Value Calculation

Results
o= "obo|= Level 3
(Level 1) (Level 2) I3 A
CRM
0.200
0.534
ol el Al = Abg
0.098
0.376 0.263
ahgh ol 4
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7| Ak
0.168
u 0.619
I azeq e
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0.272 0.132
E 3%
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A 0.249
= Flight Operation
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=&/ = -
5 2ol Skill 0.05
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Table 4.1 Non-precision Approach A} o] IA <A K2l HAQ, 37
Checklist £Ha9l, AaHace] HRHA g o3

Non-precision Approach Check List

1. HUMAN FACTOR ITEMS (13 2.2l)
*CRM & Conditions"-----++++++ “ Aware”
*Situation Awareness-----::::+ “Consider”

2. ENVIRONMENTAL ITEMS (273 2 2.21)
*Weather conditions ------- “Re Checked”
*Airport Environment -------- “Discussed”

3. PROCEDURE ITEMS (Ax+3] 2.2l)
*Flight Procedures------ “Double Checked”
*Briefings -ccevoeeeeees “Confirm Again”

4. FLIGHT TECHNIQUE ITEMS (71&4 8.%1)

*Flight Operation «:«:wcooeeeeees “Follow”
(High,Low, Left,Right,SPD,Pitch,Power)
*Flight Technique ------------- “Reminds”
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