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ABSTRACT

Objectives: Recently, there have been many fatal commercial diving accidents in Korea. This study is the
continuation of the study entitled “A Case Study on the Fatal Accidents of the Commercial Diving Activity in Korea”

Methods: We selected 40 cases of commercial diving fatalities from OSHRI research report, court sentencing,
press reports and field interview in the period of year 2020 to 2024. we analyzed it according to type of work, diving
mode and cause of accident.

Results: Twelve accidents occurred during shellfish diving, nine during propeller debris removal, six during ship
husbandry, and thirteen during work related to civil engineering and construction, water reservoir maintenance,
agriculture, and others. The predominant equipment used were hookah system (involved in 20 cases), followed
by SCUBA equipment (11), full face mask (5), and KMB band mask (2). In two cases the equipment involved
remains unknown. The common causes of accidents were varied differential pressure (delta P) (6 cases),
becoming trapped (5), propeller contact (4), equipment malfunction (4), decompression sickness (3), manipulation
error (3), wet explosion (1), SCUBA cylinder explosion (1), and air contamination (1). In twelve cases, the cause
was unidentified.

Conclusions: To decrease the recurrence of diving fatalities in Korea, predisposing factors such as incompetent
supervision, inadequate equipment, poor training, insufficient coordination or planning, and the emergency rescue
readiness should be deeply discussed and sharply redefined.

Key words: commercial diving, fatal diving accident, chain of events analysis, predisposing factor, trigger
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Ao gijtollA] o]F A= HE EEFAL s 58
S AAA oyA] i, ZHE AubEe] oigt AR
S Thget EopolA AAXE "8 skl ok
(OSHRI, 2015). At WAL T € A& gt
oy oofst 5402 2" ALA ESE AR
Al F8 5 gYolt.

o|A Y A= el e Eototal I3t 5
F3Holgl= AR 544 7L ot mEbA] ARk
AE EEohs iR 532 AT A4, 29
THE EForL AU 5 AA Aol 2 S Atk
AGHQI Aa7F LAY 7Hs/do] @&kl QITHHSE,
2009; Kulkarni, 2021a; Lee et al., 2022).

A 8 39 WA A AJshd S
A Ao 9 HA7EAoil & gas) Aol ALl AFSE
S-uEte] A B71(ain) Jeol =3 et
71&, 73 A 9 £ SH|A Hl=olu §9 5 4
FARdoIu AIAAY o] Akgo] dgst vekel Bl
sto] w9 Y&E o] Qt(Woo et al., 2015).

AR oA Eschs AFRAF E32 201549
71% AAAEEASE DE@AE BF Ejlolo] dfEf
1,100~1,4000 gog 745t ATHOSHRI, 2015).
J8y HE Aol gle Aoz s5EYold
ZAF 5 Rt FHE FFAP Fofstar glof AR
& 32 FE3t AeAte] AE metol=d] of#E
o] Qlth(Park, 2021).

Park & Yoon(2020)°] W= At 2010W3E
20199717 S-juvhe} AbdgtaeEobollA X4 607 ol
O = AFRAAE WY, Wi B 5~6'g0] AFget
Fom 2] EAof 9] ok AHIAIAH], AghE Q1Y
FQ, 74 fRE F2AA 5 ALRgo] uie- 3314 o]
I REL dio] 7Rsdt Alarekal sk vb ik

2 7L Park & Yoon(2020)2] TEATLEA
202095 202497HA] HE 5dZE S-2uer ARt
o oA BT T AFGARL AHE RARSH
I A&HoF WSk AFRARLY] F8 ARIE 24
sto] ZAE ZATE 15 At AL, ws E
T2 Q] 5o Bag 7|2AARE AAstaA} gt

I, ZAF 2 U

£ AT 202095E 202470 = ArdRds @
Ao A AYSH AT APGAIL AHIE XA

www.kiha.kr

Table 1. The informant of diving fatalities

Mass media 11
OSHRI report 11
Court sentencing

KMST sentencing
OSHRI OPS*
Other

Total sum 40

— O |~ |00

X% OSHRI: Occupational Safety & Health Research Institute,
KMST: Korean Maritime Safety Tribunal, OPS*: One Point
Sheet

Table 10142} Zo] A& 4 9150 AEHL
o] TWEE, fPtAATYe] WaE, ARk
T AFEIA D APFARL &E 5 HE 40
AFSALLL AHRNE EA5te] B4 6T wabs] =5
2 AHEIE AQohd 2 A+ 717 59 =S A
2opol| A YR TiEEO] AFFARLLO] TS RAL
o] 7FsstAtt.

FHE AFSAILL A FollA SEAHIE ARESHA
U AZE AFA 7 e T s Eol Tel= A
12 AFLSH AFA, wEog mzudy HI1E AA 2

(I 172

e o
2 4 we 19 9 o

7, shel@golA o Abtat AR, ofy WAR
Ago] ¢t H ol 4 F A A 5L 2AL B

HlA Agtslsiet.
FRE AT S S YLER BRI o33
23 24 89 AT D FAE 2ol AN

, =
A AFGARLR HEE 114 Ql8stqth oRt
A APGARLO] it A& BHEl AR e} A4 AL
I 39 5 A 27 AEE AN 4247 5
F7F JEE ATSHA Y= AT o

2) GIFEIM

AFARP R AR AFEIA TR ARILAL
T ARIEA T BAERE mR oA 2003WFE 2022
G7HA] 2% 61749 AH F 202095 20224 4¢¥
7HA1e] B AFet #HEE 1149 AHIE Jd&sHth
(Kang, 2022).
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Table 2. The comparison of diving fatalities between studies

Year 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total
OSHRI report 2 34 7 11 3 4 2 3 2 7 15 2 2 0 3 63 61
Previous study 6 6 4 4135 9 3 7 3 60
Death
Present study 6 10 10 4 10 40
Toll difference 2 41 2 6 4 4 1 5 3 3 5 40
Shellfish/propeller debris 34 2 3 45 1 6 3 46 8 1 2 53
Shipping/civil & const. 5 3 0 2101 4 2 1 0 2 4 2 3 8 47
*One breath hold diving included, **until April, 2022
ARPRMARATE AFEIAE BdHo] il AL 4) 7|E

o diside 2ARE dgto] glof & A7 71kt B¢
ARt AA AFGARAL A E BT EZASHA] ok o
7b Qe ERE AT BAlA= 20224 44 oFo] 24
Sk 771, 20239 47, 20249 1079 Afaze] sl
o ool HEE ATsHA L U

2

3) WEE

202095 20249714 WY wEE 8% sidet
AAwd BEE 40 A8t

o7]A WMo AT Arrloldy 22 Aof
= e S8 At Oit ER/AROM
AR AFBARL & HEA AE diidel He ARIE
I 4 AT B TAY] HEES 7]
old¥ Aur =g FolE e T DAY ARzl
el AL 9l 5 FAIA FEE AlSSkL lou &
71019 22d Folie g Aol Edo]
S A

14

Previous study

12 13

10

5
0

Year 2010

Unit(death)
i (93] ow

[A¥)
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ARLREATE AFGARL S5 523 AR B
A &2 170 HsiM= AR dEF 52 S3h
ABAE &9l - B35

ARXRBATEY A SHE= AL R}t
A A HES & 5 e BEE AT A8H
Ay AL S w5 Qe AR JEE
ABSHA b= DAV AV I Aaet Heolu
SFHTEY] BEES AL T & AF7Ib0] At
o] & o ggol 7hss] meel EF AP F
A ARE AEo] Hred Wiy AR JAHFE 530
AEBAE BHIEOI2S e

1. 2[2 1532 U AT AFIALL
2 A 202095 20249704 T 5% =
Aol A AR et AFGARAL ARE =

Present study
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Figure 1. The commercial diving fatalities in Korea in the period of year 2010~2024
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ARl 1 ATE AL G, g, AR ],
ARl GA1S] A8 APl T AT ARGAL
12 EA= AHE Figure 13 Zo] Yyt &2
AL} ok&d 7| Park & Yoon(2020)9] A+ 23}
oF T SUTte] AwE ARFRARL Y EgS AmE
| 201097 202497H4] 5 100719 AFGARILZE
TS & 5 AU

Figure 1014 2 5W7H2020W~20244) &5 40
A9 APGARZE AStgew  ZZF 20209 67,
20219 104, 20224 107, 20234 474, 20244 10
Zol it

F1 2 Kang(2022)9] A7-E A0 2™ 20034d
HE 20224 497HA] HARSE AFFARLL F A AT
H AP BF 6170E B A3el AL 7|7to] HXA]
L A= 20209 37, 202149 64, 20224 49714
379 sfigstaich.

Table 2= SHA #3E ARE HIEFOE 20039+
B 2024971419 4 APGALLLY] #S Hojs
I QEY B Ael Ad AFe] A AolA 2H
v 27} 7Hsgt 20109E 20218714 1287 F57]
T AFGARYL ZAASE 36730190t B 9] A
4 76313= 4094719 AolE Holx SlEH o= B
oF H52Q1 At RARey Yt 4714 A Aol F
gttt AS & HolFa Qltta AzbErt

HolA 201095E 2024971547 o &5
o maHy FoflE oA 53719 APTALILTL A
ST AE AP ARES] E5 999 AEt 4 BEE
/A FgollA 4779 AFRALITE el o

% 9eh

2. B SGE AFZALLL ALl

7]& Park & Yoon(2020) o9 =9t maHy
olks AA 2 5 AFGARLY Hol WAske = A
JRe] A EAES aEsto] eyt AR
& Figure 200419} Zo] o] <=(shellfishing), =
Zd AolE F=(propeller debris), AEr F4
(shipping), 718} EE/AA #<=(civil/construction)
2 BRI 2 AFoA L ojet Ut o r X
Al IS EF5HIT

202095 E 202497HA] HE 57 = AR
EopollA] ARt R AFTARLL AR 4070 Bl

gl BgeE 2R} ARsSI9om 1 e A

www.kiha.kr

Civil/const. 13 (33%)

Figure 2. The diving fatalities according to the diving sector

Figure 3. The diving fatalities in civil/const. section

==

Figure 4. The diving fatalities according to the diving mode

A AR Bl YR 2AH S oAd Fl
sigstH T 12719 AFALE BASHIE of7]9]
+ SCUBA 42 spibag AFstd 5 283t 2719
APGARLS LS.

gt Sgpabn AR 2ol Al - =2 s A
ol mE2E S FerlodeR 7R Al A
£ 202349 7% 233308 =prlojdol A WARE Ab
FALE B 10710] RARE ] wid Bt 27 o149
AFARALZE B A0R ZARESITHMOF, 2024).

a1 2 B Pl 59 A 2] dY
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2 59 FoliE AA ¢ F W8T AFALE B
5 o71o g AT o|AY QA HIE € =
I 5 Hojq7t Adl m2dHof AL WA sh= AL
7} Q5] Loyl Ql=t ol#et Atle 58 AR
Qe & A Ed EFE QT 13+ ARaLel B EojA
ol AASH| gt 5 A So= g 22 Akt
9RAISEL QltH(Lee et al., 2019).

Aol ofgt 7141 AA s old AlA FY
T B5F o9 AFgARLL ARl % 12 7&
THEO] A% QEOJA LAYSHT

npAete 2 B/ 5 7|8 oA AT AP
At 5 13700] HAlEQl=T] olF AAlsHA A
HH Figure 33 2t} T4 doly A$A| 59
FHAEHolA A3 Hdelta-P)E QAT AFFARLZE 44,
$% A 127](rock trimming)®t ZZHair lifting)
29 AFGALILZE ZF 17010e. s gFRAL e F 27
O] AFGALALZE WSSl oH o] F 172 AR
ARE W F Ay QoA AR PR 2 ARESES]
oh T Ho] A 9 s A S 13, A
AF ol8% At AY F #FEEE 14, 4 1.8m
9] of9] &7 H4 F AFY Abdo] 140]8lH. 11 Hio
e A o FYdstr] Yol T4 Fold 371
Fo| Zdsto] APgR ARl 17d0] Slo] Hard wf 9]
ot ShH e gYof 2 A AR A= Figure
8o et STt

3. & HH|'E AFZTALD At
2 A9 FHE 5zt =] ARdReEoko] A Ay st
T 40749 AFSARLL AHE 5 387 thsiAl At
I FA] ARSE o] tigt AEE SRIT 4= QU
11 A= Figure 4014 AT HE 0] AL GA] ARSH
AH 2= hookah7b 20AGO%CR 7FF EWokoH
SCUBAZ} 117Q27%), 12|31 77(18%)2 A/dt 4=
AR 24 BAlo] 7ks3et full face mask®t KMB
band maskE ARESH B9=2A ZF 543} 270]Att

A 27(5%)0l dofiA= Aol FA] AREEE ]
of tigt FAE7I FEEoter 112 29y o=
AA ZpolA, BHE 1742 vy FA%F Ad] fAES
o Aol sttt

Figure 5+ hookahE ARESH 20740 tigh &=
g AfASE Yehd Ao & oY = 107(50%),
g2 FollE 4 6d(30%), A8t == 374(15%),
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Shipping 3(15%)

Figure 5. The diving fatalities with hookah used

Figure 6. The diving fatalities with SCUBA used

Disputable 12(30%)

Figure 7. The major cause of diving fatalities

EE/74 oA 174G%)0l adstact.

T3 Figure 622 SCUBAE ARESH 11719 Afalo
gt Fg S yehd Aoz EE/AHOAN 7 B
< 57(46%)°] W=t A Fold 3715
AL 174, of?] 24 A4 2 174, fFRAF A5 = 2
A, F5g 29 F 170] oo gsict. 1 siof =
23] Zoj&E 4 274(18%), o1 &= 24(18%), A
oA 27(18%)9] AFgALTLZE WAkt E3]
0|9} FollA SCUBAS ARESE 2749 Al BT 5
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7} glo] 4hE AFH Foll EAst o, Ad g
R 24 F 142 diF AdoA, 112 #HAE &
Eox BF &= e T TSI

StH, BAlo] 7153t KMB band mask®} full face
maskol|l tigt 7719 Al F Adr oA full
face mask ARl 17& At UHA|= 2% F4
g3t AM] 127] 5 EE/AM oA EAYSHA
e Ao e A=’ ARl ZA4== Figure 90 Y&t
el

4. AL HOIH AFYARLL AR

2 A9l #5493 = akdREorel A ARt
40709] A AFRANAL AH 5 287(70%)°l thet
AL AJIE BRAUSE RS AHE Figure 791 Al
At 2578 < fle ARlle WA 127(30%)°]
ALt

1) DCS/CA

A0 AAH(DCS: decompression  sickness)
9 AMHZ(CA: cardiac arrest)Z AFLSH AHHE 2%
37AT%OIAT. oY FolAel 272 H
(pulmonary DCS)¥} FH7|AMAZ(AGE: arterial
gas embolism)°] APE AQlo]ct. of7|A AU
T2 A2 SN FAEHAY FAIREel 23 oy
Ho] oA F85] AU oFA] X A YASH=
o] o= A 18 AL 191 29 39 ZFFH
U AVFEA(EEAD) & Bt Fe7lolYd HEE 8
Hlog A&EE 4 tHHeo et al., 2015; Cha et
al., 2019). YA 142 A & Fegt Zol] & 3+
A= A=t F oA AFA7F BASEAE F5t
A A dES SiAskL ABAE A=Esk= HFolA
AL AP 79-oltt. AH o] o4 Eoi3tE 1S
AHinside tenden)Xk J45 oA Az | FA4
= 39 A=E ool ot

A vlof e viRdel] = AR 7 DAgE
739 Aol A4St HA|oteE FAstal QITHUS
Navy, 2018). #ldflt & miwd TH Y X
Z AT TS 5 Al dsl SEAA
£ A8 st =, AR Gol W vt
o9l SFEA7F g3t A AR =]l AR
Yol 7hsotes sk AEd =97F Eas] Ellt
(Kim, 2024).

o
[ gpatat
2ol 8 Ay

www.kiha.kr

2) Delta P

5 A 23t WeE(delta P) Alals 2F 6
Z(15%)°1 ATt

o] F 472 AFA HEH AT D {FAHS 2
A T U= Feol EHE =017 AFEE BEA
1742 SCUBAE, 1WA 342 FA4lo] 7ksst full
face mask 17, KMB band mask 274 ARE3H 3
foltt. 47 B5F B8 Aol Qs Al AlHo]
IRIH FA| +28HS stelov 42 71 - HgA7}
W= 59 olf= AHAE HEsHA| ot E
AL AFESEAT. o] F 1712 SE-APE Al
Ag Fx5Hd F A ARLE Bt

E3 112 TI¥°l™ (grating)S NS A ALE
(sea chest) o] B&E ¢ o|E2S AASH 5
AR H5EE7F 255t S-S AT te = AsiAt
7} #e Eo|7 APgelich YA 1742 SCUBA &
T2 PAES AFotd T WA Y 2o w
& Sol7} AP 9ot} sidoll= AubEdEA ¢
W FE7F AR Eo] Qleloy AsiAtrt 50 = ols
Sh= oA 7hs Fold HEERo| FIg Ae=
S

3) D=H2 =4

=292 FZ(propeller crash) 2.2 AFGSH A=
5% 474(10%)°0 sttt

o] F 17 A FHe AY &Y 5 FHoll =01A
UH F7527F FAHE Pl Fold 1A (tug boat)d]
nadejo] ¥ o7t A7|HA 77 HeARE 5
Asto] APGA st OE 172 ojAojjA Z2dy &
oflE AA &Y T 2ol FACst gy Z2)E AL
ZAA7E APl =2 T 2ol 42 Wl
AE Aokl APgeE Aeg F4stal ot

E3t SCUBAR ZgHz] Fojs AA & P 24
% 17142 A59] AAE T FAQL glo] d=so8 &
F= ARSFA oL o] AME AA] X3 o] e
HE 7FeotHA TR FZH0E APSIIL X
1712 60t HEEE(18E) Aol 7|4 &ollA &
= ofthrt ZEHejo] HEE by AE & AR
A HAE A

9 AR QIR ARRARLE 57(12%)°0
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S5kt

HA F7|5A7F megejo] A HAdER 37 &
o] S AFYE A97t 270190 24 B HA
Ho}p Z4A Fotd 371547 WiE JAAT|IAY X
Sk Aol FX17100 A71HA EA SRl 5717}
AFAER} A F HES 20 98-S Ak Ao
2 FPEY 2% ARsich

02 142 full face masks &-&skal Avf
E H4d(thruster tunnel)o] AYst] ¥ ol &4
A &Y F 320 olido] BA 37 FFol SHEA
Fistal Ud BA7IAR SE71E wAlsk g
stpou utAd o Wl(vacuum up) @R AT
Skal APYSE Ao g 45t Qrk E o2 1742 full
face maskZ FFH WX FAF F 4 27m Ao
A BEAF 22 &Y F oo FYEHE Ao &
& At ARG Alglolot, mpR|gto 2 ZadEy A
NE AA 5 89 hookah TAof ZAA}L] &3} T
27t AA ARG Ao E APgo] 170l

2 0

b) At @&

Zu|uagog Qg AFGARY ARElE 47A(10%)2.2
hookah& ARgsH= 70| da} Z2dy JojE
5 3 Dok

HE 37457004 45E 371 i3 o &
7148 R Ao AYE AN SAE Bl AL
A TFE 15 142 vjEe] Hi Z3WA] Alol9]
Zo| & thFe] 3717 REEHUA AL
FESE T8 3FEA Bk H(GA 23m)eR

m Shellfishing M Propeller debris

m Civil/const.

10
3
. 4

Shipping

)S]

8
e .
s 1
$ 2
: 4 .
2

5 3 5 5

0 1 [ 1|
Year 2020 2021 2022 2023 2024

Figure 8. The yearly fatalities by diving section
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F Pstgou FVINAFACGHLR ARt B
ok o2 1A FEIE e 49 AN 371%5E
o BEe At TE5H0| FeA7t SejwA

"I_

=2
FFA ot AEAVE W BES B3 4

o ofd 4

H

23m) AESON AL E k2
FRARE Bt FRol el A4S Ul
A AEAYe S B9 37195710 dae
7152(Z0] 45m)e] B3t ABRIH LelswA 3]
Fgol S0 49 FEA 26m) A H90 sy
Sect.

upeto R mREY PohE W4 F VAW YU
o e QGket/anel B2 BF A F 2
4g 9n YAt AR Aol

R

oH

6) &8 2F

Zu|2g 072 QIgh AFTARIE 37AB%)l digst
et

WA 172 SCUBA A2 Aol Huk 321 A
£ QE(TE )9 AA HAE A= otd F AH7t
ol EA] oA} o] & 5] Yol 5ok g4
HBa7F 2484 FExE7|(BCD)E WA HE v
12kg AF9] ¢ HMEQS] RAE o|7]A] Estal 7m H}
go= F&(free fall)sto] Apgst Z-9-olct.

O shte A AL a0l SCUBAS ol&
5lo] ofe] HLZEAH Al 1.8m)2 vle F4AE v
FHOZ BHASte] E45 99 olFold F ¥ e
olf-2 Hi=to] Feoto] AFgetGed], &Y § L
< oA k2 A, FHoE AT A Bzl

W SCUBA W Hookah Full face mask
M Band mask B Unknown
10
8 2
=
g 6
pea ) 7
= 4
D 4
3
2 3 1 3
10 E
0
Year 2020 2021 2022 2023 2024

Figure 9. The yearly fatalities by diving mode
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7IBCD) 3715 FUoHA @kd H, +2 A &
HES 2851 JME A 52 TlFo] Y] 8o
£ shue] Al d9lew sk Sl

E oh2 shis 2AH A4S va Al 4ol
B2} AAZEE BEstaat 27S B5oz ¢
FotRont FeEo] Ad AWz G A A5kt
7k st FAEA e Ve A S8, 99 F

Az % o PPIOR AR 9ol

=

FAG I WS B2 v Ao E ARG
A7E 17019t i ARl mEESof FHekkt
full face masks Zgolgon £F5ZHo] st
YA HEAA] ooyt At F E= 7|0 A4
st 7HAAd 7EATE o BEHUZEA] Zehal Hd AR
£ A®ot= HE & 220 25 3449 7t =23
(gas pocket)o] of=e} Tht Zdlsh Zlog F4sfil
ATt ARE AR A2 B~k BEARE U
Z gaqte 2 SAAIL dRlo] thigt RARg oA
AHRARE 913 A5 5 AATA RN HhEA B
Heztaz STy HeE v ItKBusan
MBC, 2024).

FFEL] A= AT o3t AgEFIRA
(PBI: primary blast injury)< &%& & ot H
AX=7E lo] H &4 59 5= ¢ 5 gt (Na
et al., 2014; Lance & Bass, 2015).

oA oY AAE ARESHE Aldola Ao
=9 A7|Esiet dEsli= Qs 7Mool =2 a4
(H)7F ¥¥ok=d] o]uf Z3stA(explosive limit) H
foll s gt EdtAl=E 259 oY, o
£ 718 7rAY] EA19t s wet ok, o S5
o 5 A =Y FF HRIE 5 =2A 9 EH
mEtAE bl S QItHIMCA, 2004; Kulkarni
AC, 2021b). 53] &7t A0 ¢ Ade] 4
ejol] wat dAaksieta WErks, Fiked 5 7FAA
7kA7F A WAgste] LRE] 42 7hsAdol =of
A=, 201249 FY2 Ao E QIgt w3 B
Ao = i At At 5 ZEE AR 7
Z4(hydraulic ram)°l &8l &AL AR ARl
A AEoA A B WA B8] 8 o
Qlo=Z w¥rszl u} k. (JNIOSH, 2016: Hermans,
2018).

www.kiha.kr

8) 27| 2¢¥

3718 W dAslets 5 37] A0l wE AFgARLL
7t 170131t
3 AHl= SHYRARE I8 SCUBA 37182 54
ot 5 #2 GX "ol S717F dgsiA] x5 A
004 2th9] F71¥F71E SAlol ZSAIA
St oA 7IEAE et Akelet
ERH daEo] 3HHE AR YR A F
= 1 dEd AR o] HIEFou 24
AP E APSEE 9ot GAl 2HEgt R
= 940l Q= dHolA face-up AAIE A5}
2 AR AT

R 10 o mle P o
’-ﬂ? o>

L N

fr
in]

9) SCUBA B3 =&t

% B4 % 93 Bdo] g AYAII} 17d0]
Ak, A AolA] B715E 247 199643} 2003
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V.o #H

1. B AYALLS| 2ol 2M

AutF oz Abal Aol Yl A5y S5 A
835l= RCA(root cause analysis) £42 SCUBA
Atale} o] HAZ}F 5 AbaL Q1S mietstr] ZEts
7] W&o 7]Qdske &3 Q09l(trigger), 5 89l
(disabling agent), &% Aell(disabling injury), Al
(cause of death)?] AR =&l F4 LAs}d
ITHAE £AF 072 EA(sequential analysis)dh=
HFAS wo] 83K Denoble, 2008; Kim, 2014).

A& =0°] SCUBA &= FHFH=E ZA A 4
A 5 FHAeHEo) we o7 AR A% Al &
9 812 AR F919 sig f-50l AT HEm
(delta-P), 5 8312 45 Afi(trapped), E5 4l
= 371 170 93t A4 (asphyxia), ARl Q<=0
w2 9JA{drowning)°]t}.

o= CEA(chain of events analysis)of] AFal 4153
22l(predisposing factor)& F7Fsto] Al Q91S £A4
sh=t| &85t Aot AL A% 2912 e AR A
AL A|Rlof] FFE vl Ao dldE= A% AF8AR
A% AJel(health), Z2|(organization) - E%(training)
- 7]&(skills) - A8 (experience), @Z(coordination),
] - Z=(supervision), AlZl(planning), Z&{(activity),
ZH](equipment), 7|EHother/unknown) 522 74
HHLippmann et al., 2017).

d& =0 4 A3 &Y F FE53 RS
8 e 9 A HE 2o] S01AF Y A
2L A FA5ote] o A oE AFEEE AbollA] At
I A3 8912 oA Freo] FE39t Aol wE A
ol Foket dart F53et AA Adeihealth)ol™, At
1 T 9212 d9 Ay wjiLo] FAT A, E5 &
oS ARt 345, B Adlle o A, A

meba] AESE AFARL O] FE APac]l
Figure 109] 2AMETE 2-&3hH S50l A9 #
olZ QIgt Fr|EA0 mrdy 7Y, A B ¢
2 AR FE=e U, 2 ol Autof A
TRERE B, Y HARE €A 2 939 A
it d 24 F 37199 59 Y - 45 74 124,
g € A AAXE AR F LOTO(ock out, tag
out, try out)s W&HE(delta-P) Aol tigt orA

N rlo

]

ol 1o B~
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Trainning 7(17%)

Figure 10. The predisposing factors of diving fatalities

all 2(5%)
Unknown 12(30%)

Figure 11. The trigger factors of diving fatalities
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q2m AARTO] 4HAe FFL v AT S
9912 Figure 119] A} 2L FHEstH 34 77
= BF 5708 F7|eA nd 27, ARG 1

4, 3A 70| & Z2dby 34 17, AHAE H
g 239 170tk AH| o] wWE 37 A 44,
B35S 7o mE DCS 34, &EAto] o3t weEE
(delta P) 671, Z2d2] FZo W& A 3d, &
9 oA F S5 24, 191 528 9 34 F
g3 29 dASIEA 35, EAR] 93t uijE, =ato]
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& U&=l ot 4 115 At 24 of
o
9

5 AT AL 23 201 UE|A 5 gl
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ot WHBH APALY THEE $F AL Aol
e A9e B4 4Rg gush] oldy] hEoR B
SEHKim, 2014)

2. B4 W), HY, 7Z K|
1) A |

U¥A 02 hookaht E¥3 LEol} 4% glo]
7 Akgo] 7M7) el AL HlEo] 44 e

A 29] shuto|th JEu AR 2 A] 99L& o4
== =)

A v|do] F2HA] Eoh= AEAR] dHE 7L
k.

At A A EFO=E QIR APGARLL Y] of
H|5E7] 93t A7 895l o3t gt

o)=22 A E AH(Occupational Safety & Health
Administration, OSHA)S EH3F4 ¢ A=
BHEA] SA43 ZRAL Atolof] e 24 B4l 7
Sjlof st FAskY k. welA hookah: FldF
FA4lo] ¢t El= o] /2 EHIFA] 5 FH|ofA AL
stal QITHOSHA, 2011). "=9] 7% hookah AME-2.
2 9= AL AbEle Ui Al o|tk(Park,
2021; OSHA, 2024).

E3E FARTAFE S| (Association  of  Diving
Contractors International, ADCI)= HEHIF4] &+
¢ @i} AT = SAVF oE 49 o] ot
g Wl (vacuum up) @2 HAGH] Aol HHEA] A|
I B (check valve)s ARESIEE FAsH ot
(ADCI, 2016). ojo] ¥tsf = AFWEZ} Q= full
face maske= & ®(vacuum up) ACE utAFT}
Ao 2 A 352 & half face mask®t
SCUBA 2&HA| H219] vld7AE Foisteiete 5871
3t 5ol E7Fsotth mEbA Q12Rel(in-line) = W
5 2K built-in) AZTWE} HE A HH2]9] H[AZ]A|
ke A9F] EF2 ARESioF gt

a8 FANFSAFE S (International  Marine
Contractors Association, IMCA)}= & F=sAret
7] ZAAlA 42 S9E 5 37 339 A
sto] EAC R FU|E FFotl SFEHel WE A
o] tiH|ste] ofH] F7] FFES FUIE wi8steS
Skl QITHIMCA, 2014). E3H s mitt 59] olg&
7] g0 92 ASE dvlste HAEEE 71A
(bail out)E FHisteS gkl U=wl ADCI= 7}
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A 4o $AS 7|EOR 4ES IMCAE B9 A
40 /min.9] ARFoZ o] 10mY 18 388 &

= 2 SCUBAE=
2 EWIFLS HAAt
39 % 2. YAt 29 oy B
A 297 FA9 132 WSS St o

2]
T A4S B ARl it A A4S FaL Ae
(o)

=

SEAYE OSHA= SCUBASF EH-FF4] 9] HA
S 3P0 R 5N, BHETFA] oA 2F
g 9 B4 99 5 ASAHsupervison)d #AIRL
(tender)e] W71&5AKstandby diver) F&& 35|
of g mji= MIEA] AAE ZHE AL 85t Stk A
Ag 232 ZUH AHAS 2 /IgS FUHE 8]
fjokgict.

2 AoA el gE e Alle 25 20712
2 % 7R B TAIYFE Ago] FYE= A
= &5 12709 st

3) A= XA

Ao Ae] 2= AoiARE AlG5HA F=EollAl
FHTR] Bo] Pl 572 = Fa5HA|TE Asf
AE Adlolut oY 912 EAlA Lol QIAISH 7+
9] R AL wf- ZQ51HPark et al., 2019).
upaka] 22y Q194 WA oA AEtolut Qe o]
=0| 52 1T AEg S5 S olof gtk -
29| IF3 ol =35 7S AYFofof & Agoletd
S71HS(AGE) 5 g ol diuigh g 59 &
7} $2to] " Q35K Park & Yoon, 2021).

A& fFA 5 2398 372 94S oL ¢
of J= A A=) APGEE AbolA A 1159
ol AsfjAts 7] EAstI oY UFol FEE
of xd f7hA] HEst L2XAE FHoA &3t A
APZe] gt Yolo® Kl Qlth

E3E o] AT AdtolA S olBE AA HY F
APEE Aol A GA FEFEAL olEotd T o4
< 93 TheRekE ASiRE HASt L R E AlESH
O B4lo] 9F &&= hookahd ARME Fol|Aal ZHAIQI
9] AJofoflA Hlojt Aeet £ 87o] =ojFaL, ¢

1o > |\
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Ho g Z7]=t 309 &o| A HY o]& & thx
g A= AT

oA A AtHolA FURE WA sfAsHoF =
7} 7¥sdt wEm(delta P) ALLE AlYstERtE 2
Aoz FAE= AHle B5F 15710]3

wEba] AgQaRl dACIA= & A 9 B7ME
E3f =& 7§U(preventive intervention)©] =3}l
Al WY o= Al45t LR (well-timed intervention)
£ B0 Akl ARIA o2 AR Xdst= A A
o QTS A el g A R Eo] A3

of get.

T U AR R0l A Y] AFGARLL A
e 2 HE5] A&E I Qo

7|12 Park & Yoon(2020)2 ‘$-2uzt AR
OFo] APZARIL ARF|AE oA oA EAdst= AE
A AL o] ST ARE AAISHHEA] vl
e APGARLLY] 3313 EAS A]4519laL, Kang
(2022)2 F5AAd AAAFY AT Qb HRE vt
A S S0 ARl oS 9%t o8 ARA gAEE A
ARt HE QI

BAA Al BEY HT vt HA LEA
st AR APFGEROISS 20144 o|F 0.5~0.4%0tH=E
WA AaAE FAISH7E 20239 A& 0.3
Ofwtholl AAstAct. SFAE Hedth viel Zo] ofyd ¢
Ad, EE/AE 5 AU e AEEAR 2y
MWAE Z3bsto] 9F 1,100~1,4009] ol Azt &
oA FARI AL 28T 39, wid Bt 5~64 ol
O] APGARLLZE XAESEAL Qlo] Bf Eofe}t H|msto] ATy
Ao g tff =2 AFFES WeL Ut THE 2024
| 1299 §539 59 71 v ZEAF ARLAL
WA= 82790 tKStatistics Korea, 2024).

ERF ARIRPAR A 7| Eo TRt 22 Abdgteet T
Asto] a3t HARNLS FHsHAA TAIRIS HiA]sH
L5 o= 59 ¥4 7 Ageka Aok 18y 13
FEte] W A7t Al @Agskar Qlof A skt A
ARl Ajsf ofaTo] o]=A] FIHaL = AAolth &
AolA FHE BEAES BA5HE 13 Rte s A
o] E Alfle IF 16702 o == 77, =24y
AollE AA = 64, 71 370l

Jung(2024) AP R AL e} H o]&] FAs)
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At A-ARI Al A AE FAgoF & " g/go]
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