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. Abstract

The transport of cargoes carried by coastal and ocean-going vessels has increased with the
rapid growth of the Korean economy these days. This increase of the sea-borne cargoes has
made the Korean coastal traffic so congested that this ¢an be a cause of large pollution as well
as great marine casualties such as loss of human lives and properties. gx

Marine casualties generally result from the complicated interaction of natural and human
factors; the former being the topographic, marine traffic volume and meteorological conditions,
and the latter being the ‘qualify of seafares.

In this paper, the authors analyse the trend of marine casualties in the Korean coastal and
clear up the cause of accidents and examine closely the mutual relations among sea accidents,
‘weather conditions, and marine traffic volume. These accidents are classified into several pat-
terns on the point of view of ship’s size, ship’s type and ship’s age and its characteristics of
each pattern are described in detail.

Also, the authors estimate the amount of economical losses resulting from marine casualties
which are classified into the accident patterns, and clarlfy the effects of those losses on B, B
(Balance Sheet) and P,L (Profit& Loss) of Korean shipping companies and Korean national
€conomy.

The analyzed results of marine casualties .are summarized as follows:

1) The average number of sea accidents is 248 cases per year with the loss of 107 persons

during last 13 years.
2) Collision is the top of causes of sea accidents (approx. 36.4%), shlpwreck the second
(approx. - 20.3%), “aground ‘the third rank (approx 18.2%).
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3) The ship’s number under 1,000G /T is approx. 74% of total ship’s number of accidents.-

4) SQ% of total ,nqmbeg Qf mrme;vaccxﬂpnts {S taken place at thé coastal waters (mvolvedi
ports & narrow charmnels) © FooT i -

5) Marine casualtles are likely to occur in the night, the winter and the summer,

6) The average amount of economtcal losses 1s approx. 18.5- billion woh:- (appl‘ox 0.14% of
GNP) ‘ ‘ )

7) Shipwreck is the top of the a"iﬁount of etonomical losses (approx. 60.4%), collision the
second (approx. 24.5%), aground the third (approx. 9.9%).

8) The amount of econom1ca1 losses is approx. 5. 24% of gross capital of shipping co., 1.24%-
of shipping revenue, 1. 38% 'of shipping total income in 1983,
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Fig. 2—1 Occurrence strucfufe of marine casualty
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Table 2—1 Statistics of marine casualties

sl 1,39749)

(1971 to 1983)

Year -~ ®Ships No. %;zgn%:r%l Nes, accident ®Eléci:li)§er§°' '%é ?
71 71,189 977 154 198 0.28
7 2 70,625 1,109 158 194 0.27
73 71,588 1,077 151 188 0.26
7 4 71,119 1,897 183 225 0.32
75 70, 802 2,419 181 227 0.32
7 6 68, 984 3,127 205 266 0.38
77 69, 645 3,629 29 . 347 0.50
7 8 73,772 4,363 242 302 0.41
79 78, 363 4,99 305 350 0.45
8 0 81,563 5,332 255 208 037
8 1 84,415 6,417 336 421 0.50
8 2 90, 520 . 6,829 301 373 0.41
8 3 96, 685 7,165 300 362 0.37

#Ships No. includes fishing vessels
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Table 2—2 Numbers of marine casualty per Pattern

\Pattern A . . . mage Death

Year ground | Collision | Shipwreck Fire ngg o m ii‘ry Else | Total
7 1 25 48 o | 13 13 6 2 154
7 2 27 [ 48 57 i) 6 1m 4 5 158
7 3 28 56 38 5 14 7 3 151
7 4 29 65 42 . 14 .19 < 11 - -3 183
7 5 26 70 42 13 17 10 3 181
7 6 34 79 36 13 21 15 7 205
7 7 54 95 C 42 14 48 16 0 269
7 8 53 86 43 13 3 10 6 242
709 59 101 71 19 30 17 8 305
8 0 57 95 40 16 8 20 19 255
8 1 57 143 47 20 45 9 15 336
8 2 55 123 49 10 48 12 4 301
8 3 49 98 63 10 54 9 17 300

Table 2—2 & s uwl HRBHPO 36.4% (1, 107¢F) = 2= HHERe 173k ARSI, T
2o] BHERED 20.3%(6171F), B 18.2%(553(F), BHAME ] 11.8%(359{4), Kk §é7t 5.5% (166
My, AfasseE 4.8% (1464, i 3.0% (92{F) = He), Hoest REHEERE 4 B ot

Table 2—3 Number of marine casualties classified in tonnage

“~_Tonna,

Year\(_§$ ~100 ~1, 000 ~5, 000 ~10,000 | ~30,000 | Tgecote™
7 1 110 70 14 5 2
7 2 104 65 20 5 1
7 3 % | 63 20 4 6 1
7 4 99 79 27 10 6 3
7 5 95 7 45 4 5 1
7 6 112 92 “ 4 2
77 130 127 | 60 12 8 2
7 8 104 110 65 9 4 o
7 9 58 157 95 14 11 3
8 0 65 133 70 1 10 2
8 1 111 147 93 27 11 5
8 2 79 160 76 18 s 3
8 3 s | 1 2 | 40 6 1
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Table 2—4 Numbers of marine casualty per ship type

(1979 to 1983)
Type . . ,
v Cargo ships | Fishing vessels Tankers Passenger ships | Towing vessels Others
ear
79 165 122 26 13 12 12
8 0 133 97 35 16 12 5
8 1 184 140 48 23 17 9
8 2 174 126 35 17 7 14
8 3 141 136 29 24 19 13
ksl,

REMRS B AL A pHiirt dol %’éiv}l e FE%IE{H KA - ;%ﬁ{b 5]
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Table 2-—5 Numbers of marme casualty per pattern

(1979 to 1983)

Typc\in Agromnd | Collision | Shipwreck Fire D“gﬁg" °f T & Blsé
Cargo ships 148 378 107 33 44 33 54
Fishing vesscls 77 295 86 24 116 10 13
Tankers 36 90 11 10 10 6 10
Passenger ships 7 37 9 5 14 16 5
Towing vessels 9 26 23 3 4 2
Others 2 28 16 1 1 5
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Table 2—6 Number of marine casualties per month

Month 1 2 3 4 5 6 7 | 8 9 . 10 11 12
Nos. accident | 303 221 257 252 206 241 258 267 205 225 284 321
Average 23 17 20 19 16 18 20 21 16 17 22 25
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FRMANS) B Y AAEFIZE 1004 LTS A#Ael 54%, 100~1,000M1 Affe] 26% Moz
# 80%7F 1,000 BT fiol A Fastglod, BiE 5ER WA TS WENZE W
W H 62%, 1etool 23%, WA 5% WMelA 7Y B SEESEM} Rt

BRI BHS FHNZE ALY Bko) 24%, WHEHLEY Bk 5% HEFE 2
et TIFES BUAe = HE ol 27% o2 FHAS Bk 9 FiE&d LESS w7 2o,

(5) K58 () i

KEFHE BANLE 2 287 Qo) Bkl Jow FHHOLE Lol RS2 Yo, of
SR Bme 4l SO BT whde] Wae, B& WAL o s dEolth, Weld,
KEWHE B ol ) KR, BHRAL U MES fod KB, BE E 53 BEQ S
7 9t Aoz feEadrt | ,

B kKWK FEAEE BIEEY NI FERE B Ao 18%, KFEREFEEe (&
T FHOL 55%2 KE B RBEY HEE QoA N KEHHE 29 4+ 4L ol

6) ARE

A 135 EEEHRE 146fF0 2 1,39749) Aﬁjé%f AR ek, ool ¢ WMWY B o)
A RHRY, FEB Bx kol KT Al 2489 718%% AA%L dol AGWEE ol 159
Ax FARGE BHA 559 EBL Bpd. |

AT BET WD WENZE SUE 50 Kool 4 EMEA RED Ao) 8%, 1
RO 23%, WHHALA 9%, el 15% Fo2 Urhdw glo] BAKK U ERURERNE &
Sl ARBHIL B IKEMY L2WAMBR) KBS BHY .

3. M U MM ERW

BHFRTL BB PAE BR - FRRES gzl 95t -ril vl 2R Eﬁ?ﬁﬂr ]
W hE M, BRE ERY B, 13 EMEE Basta A 54 $Eve B E

BLdd BHsos W] Bat REFLE LoD BEE B T K- HEREE 44
St} g, ' ‘

D WHFRE BaA @ RS |
e RO A BT BEFEM SAEE BEMNE 298, Table 2-84 49 o]

BERAAE BHFM) KWI) WABR A KAERY A BENT gow, wEERA &

& AFERAY AL A BaA god, mE BEAAL LEERY SRR A S o

WS K#oy) Baae, AR A B YoEEME Hole MEwRs A9 Bastx o
=

=3, ﬁ%ﬁﬁ"‘ﬁ ?Eﬂ]fﬂx. Jtﬁ'ﬁ%"é W RS BRAAE LHARY o “ﬁ%%ﬁfw} A ¢
W x) S KE, HREEGE A= HRB RS HERRY o BHER KHbo] LR
slew, FMEEAdE 28 ARl BEA o mEa EERAD = EBsta Y.

WA, Al AT BB TEel AWEMY Hwe UA g EEs) worng Efd wE i
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Table 2—8 Number of marine casualties according to wind direction in" coastal waters

(off-shore waters) . .
: (1975 to 1979)

= Wind direction . . .
T~ NE-ly SE-ly SW-1y NW-ly
Sea \ ‘ b
The middle part of the East 34 6
sea (5) (2) @ (6)
The Southern part of the East 13 3 8 - 1
sea n
The Eastern part of the South 5 10 19 1
sea : (¢)) 2)
The Western part of the South 1 ' 1 6 -4
sea ¢ 1) 9)
The Southern part of the 2 3 Con s
Yellow sea . (4) (5) 2 (12)
The middle part of the Yellow 6 ‘ 16
sea B n &)
Jejudo 3 10 3 7

2) SRR Fo K

TERGow Katel WA BHHEKMM 374Eh A e BEEe R RS HEBLMK 187
o2 # 50%, WEHMEY FERED T4 BT LER KT o] 9L B 21%, 4t
BEEY FREREC kT EMY BY EHROD KT Ao NEoED ¥ 4%, HALEY &
MERLE O] (kT I HARCE QT Aol 260 M 7%, BRIV Hmit EXE.E HE A
o] i 4% 2L FEEBA ke BENE g WY WHHEOL 4 4%9 Ko JEht
gk o) el A FED EEMG KT WHEHCL del TSy gt Mmi el B E
% ol A el BIRGo] ERIE) AF EBSY) W o, HET EREEAANA BaHE =
fint EiRAZe] WS MEAAL Aoz wEdr

(3) FEB FHHFK . .

A3 WERine BAemEES B, Table 2--94 49 o] ERE#al 10738 27 Aold]
HPL S0 %o R i £ MIEE Yebha, BEM 7 A%E 94 Add ATH 10BELE
o= WE R HEE Bolx Yu}. | -

Table 2—9 Number of monthly marine casualties
(1975 to 1979)

Month 1‘2‘3 4 5‘6 7 8 9 10 11 12

Nos. accident 31 ‘ 52 | 34 26 19 l 35 l 6| 7 11 44 37 45

REWA WHFBT FRSD e AL it AW ol A BAT KBEHESE] 45
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Biso] k= Wik 2 HERC whel S et . EE L @H Bl = B eER 7
UOERRER WSt Mt AZ A el Eole, BEMG T R Wal WA M@t FFiI
A= BT RWHER REREIL e AL BROl S del WhER LS Eles @l =
I —EYR ERE BB B e HET 4 dt BRI BBt U7 W EeH,
HFel 47 B REFEOT BESE Bht S RRT BREY AFE vt HiEERS
Mg wel REBLGo] A PWelr] A Folelx HEs )

@) WEERE FEA T EE L AR

BHELRAA RBY FEoZ FHT AL HHHE B BE 2 BE £2 Askd 45y
. kel B pRel v RS FHEe| HiE ubghe HHY EHiglel b3 e Ao] JLEEEIA
of# 2 dhfo] ERES E@Ths AL ¢ 4 Jod, BES —BmosR HEMHFNTE W
EBGnJiol Bk —#ite WSt A Z 11A0A &8 4 A7ZR Rigol =uh.

Hige 2 Kot BELKE e mEme HEshe] MRS 4 ud, Table 2—106] 4 8} 7o)
5L LT #ine) HiEe # 79.6%7F & 3m BUTell A Bg4es]a glom, 50~5001 2ol 9] i
fe Ao B 3~6moll 4 BaSm e & 4 U

Table 2—10 Tonnage of shipwreck against significant wave height in coastal waters

(off-shore waters)
(1975 to 1879)

~—.__ Tonnage] )
I ~5 ~10 ~20 ~50 ~100 ~200° | -~500
Wave height "~
~2(m) 17 4
~3(m) 26 8 21 8
(5) . (6) (3) 5
~4(m) 9 4 16 13 8 1
, (2 (8 (7) 3 (1
~5(m) 2 1 4 8 ] 7 3 2
o ® (8 (2
~6(m)
1) (6]

(8) KIRikAsh Ho s | | ‘
WHEM KB5S KIRIEE 492, Table 2110 4] Hol= shoh ol bk MMHGe] M

Table 2—11 Weather conditions when shipwrecks occurred according to pressure patterns
(1975 to 1979)

. O’cast Partly rain Thunder~- | Snow
I Rain Snow cloudy | -cloudy l Clear shower Fog stome shower
Numbers | 139 46 48 101 6 22 6 3 3
% 37.2 12.3 12.8 27.0 1.6 5.9 1.6 0.8 0.8
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Broll Sl= At W 58%E AR gejA T WIS Pekol 2A fEAtT ges o
<+ 3+

WA BEREE AAZ 6~7 o) A == S Je WS BIG Ao, BERHZE AM
s BHR#&7 /b4 29, BERERIS s R LAREZIQ) 11856 1% ik, 2354 2K B
A7t vehdet. BESBRRS KEEIEEEH, dAs Bas] a5 RERS EBiEs B
BRRT#R] o

FREH B, W) =: BAHHEo 2 Hitd BR} sma R A 2889 37%7} Fas)h
flod, BN FBE 2089 4%}t BEGQY. R RBmms # 60%7F BIRETAA 5
AZHIES] FE] *3 FEe] Sz ¢v},

4. HERES HLER

RS RV W5 RREE 2 EMEY &', mEH B = B L ERe] &
M BEAR (FRE stz J&¢ oo

HAEFE 22 g A Bin—e s Bromae BR7) sk finel et
EECL Eingtel wel BESRES 24 Btk e Wik B ELBESY BRE AEmpoe R
Srirstazl g,

LGRS s 7H 4 A Ege RSl FAd el Bl ol W LB £
EE A & #HEY A - HEEERE Table 2—12¢] Halv},

Table 2—12 Vessel’s movement by ports (1982)

_ Classiftiation [ Ocean-going vessel ’ . Coastal vessel

Port ' Arrival ] Departure ’ Arrival Departure
Incheon 2127 2,151 16, 393 16, 429
(18, 935) (18, 839) (5,623) (5, 498)

Gunsan 299 298 4, 656 4,658
(1, 940) (1,939) (769) (769)

Janghang 65 65 966 © 966
(263) (263) (65) (65)

Mo gpo 141 153 8,125 7,920
(365) (334) (916) (889)
Wando 11 13 354 357.
(3) (3) (62) (62)
Yeosu 374 379 1,935 1, 873,
(175) 172y (797 (800)
Samil 727 " 728 3,786 3,784
. (9,635) (9, 511) (4,841) (4, 840)

Masan 619 627 - 5,583 5, 589
(2,415) (2,129) (1,483) (1, 388)

Jinhae 113 120 441 442
(698) (657) (167) (168)

— 65 —
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Chungmu 670 640 4, 006 3,893 .

(34) 37 (237) -(22D)

Samcheonpo 175 1 : ©oom 2,782 2,786
(221) - (221) (307) (315>

Jangseungpo 861 861 hd 77
- 59 (59) (8 (8)

Okpo 96 97 218 218
(160) (188) (169) (168)

Pusan 8, 505 8,583 4,684 "' 4,629
(58, 859) (58, 758) (3,515) (3,379

Ulsan 2,197 2, 262 7,379 6, 302
(22, 768) (22, 431) (5,053) (5, 022>

Pohang 1,784 1,776 4, 320 4,291
(16, 981) (17, 156) (3,115) (2, 104)

Bukpyeong 343 344 417 409
(4, 375) (4, 393) (998) (993>

Mugho 109 106 2,512 2, 457
(339) (337) (2, 022) (2, 006>

Sogcho 627 620
(264) (262)

Samcheog 25 25 495 496
(84) (84) (583) (588)

Jeju 440 434 9,287 9,274
(46) (46) (3,694) (3, 687)

Seoguipo 79 79 1,833 1,818
(5) (5) (373) (372)

Others 406 ‘996
(284) (733)

# Figures represent the number of ships (tonnage : 1, 000%)

Table 2—12% Sz vie} &1/ ek A sutmst B B ABERE vebis.

Siee] #&#025 (Origination & Destination)& 2 A& - FEEE - #E 27 2 B@ECE & MR
o B3 M- A ERKE AXe] 289 £ 16.0%, HEIESL ¥ 33.9%, %@l 17.5%, BKEL
7b # 29.6%0) 9, KiaBke] HA - W %9 FEES M & el N EBd s WRH
B B fENe s BES v UH.

g, ¥ L EEd QA ffte] XAANE HES A% 24, 28 BHFEAHTA il
34%% AA L Yot

ol g FESY ¢AYL S St HAME BRIV M} BE R AKEANA &
Aol gt WES HE NEen S JE BEdA $400x sl A Ed BELER
ol & EEMe PSS XA $AH, BER ¥ OREAEC A% BitES BE = HEWY
o B ¥ LEuER BES viA ol vl BEY REE PR € ®E#S st U

953, vt BmEe] BETERY € BEL YA E BBE Fig 273 o] Efez 118
fme s E4dta, ARBARENRE Table 2—134) 2ol

— 66—
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1, Coast of kangwon
2, Hopo ~Kampo coast
3. Nambhae,Geo je,Bangeo jin
4, Tsusima
5, Jejudo
6. Adjacent of Scotra
O 7, Ilhyangcho
8 Middle of Western area
9 Eastern China sea
10, Ulnong isl,
11, Daewha

Fig. 2—7 Patterns of macroscopic fishing grounds

1982% elviete] BRAENE 86,5158 (807 FiH) o2 B == ARE MRS fidd o
B2 ANl - BhEs RS Bdsl WY AZEME 2 AEHs mES BERE A
AZ ek @ SAdel Evele WEERY BES tlAE BB mETEER, T
W, BH~HigEE % EE BN, TREERH, &3 El~ 1S B BE, Hadn
B mREe BEEN BEL oA g4 o kR4 WHEsoT HEBES g

=Y, BFEZEY BAT PET YAE BREERY B8 @URERS B4t 198255
#€ 135%2(27,436.30%) 2.2 IREMS LME 2w, KMA7T 49%(8,4129%), ZILFAF 21#£ 311, 135

_'GZ_
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%), IR 20%(2,672%), EEAFR7T 13£Q, 49%), BiLFKrt 18%8(1,209%), WHEF 3£, Hl
F 8%, BMAI 3oz NETERY WE 2L X 25l Yo HERKS BERKS
2 fEEst gdod REMS BELE 2 KBk w2 AREERKY fke =4=lz sl

Table 2—13 Number of fishing vessels per fishing grounds

@;Eﬁas\lﬁnh\ 1| 2| 3| 4|5 |6 ]| 7|8 |9 |10]|1]I12

1. Coast of Kangwon 3,916| 2, 350' 688‘ 525t 726] 3,933 3,735 217 339‘ 2, 864) 6, 396 4,471
2. Hupo-Kampo coast 523 - 6 649 1,961] 42 21 —| 104; 382 1,134 390
3. g:r?ggzjei'n Geoje, . 3,075, 605 2,6 682| 3, 1721 1,665| 6,972| 2, 112]13,50511, 925 7, 020 6, 345
4. Tsusima 66 335 1,050 1,44 253 4, 045{ 2, 795 — — — —| 1,025
5. Jejudo 1,125, 289 1,405 83| 4,025 256( 1,465 —| 3,245, 5,430 63| 1,610
6. Adjacent Scotra 1,331} 1, 284II 215 969 947 8831 1,298 500 481 69! 925/ 595

|

7. Ithyangcho 1,111 886' 799 294 — 2y 192] 1,123 —i 977| 3,602 939
8. Middle of Western area — 26 — —{ 330] 216 62| 498 1,277, 288 39 59
9. Eastern China sea — -—l —| . 565 - - - - - - — —
10. Ulnung isl. 536 —l —1 182 552J 383 259 —| 1,201} 1, 005 —| 466
11. Daewha - —’ —| - - — 120| 2,369] 445 192 920} 733

e JNK+]

S8 vl B A Y WML ERE BKsHe EH8EQ FEREe AfEme AL EEst
71 $1sted 19826l S vheh & el A - T M Bt BEBEO/D oS T3 &
A ARASERS R et ‘

O/D 43 #ioll 443t HMiAs @RS Table 2—146) VM 2, Fig. 2—8el A& $2l el 2R S @,
®, Oz EHstd RS 35 A2 ol A (Simulation)sl] fkated 4TS

S et ERE BEEHE o) A e I, £, B, =8, WEE 2 KR
HMMAEER IR W WAL ()] 17.1%(15.32), $iliko] 6.1%(9.81), FHHEe] 11.8
%(11.8%), Eflligo) 8.4%(15.5%), =Huke] 4.3%(13.57%) 2@ HH#Ee] 5.9%(6.43%) 2
A EE A ol B Hifllo] 2889 Y 72.4%% AR S+

BES AHERE estd, el R4 RBREgor #Rst e #Ee Fig. 2344
8} zro] ‘

1) ) MHEYER, 2) RE—3MN#E MERR, 3) mEKE-BAE WERE 4 Sl HHE
W, 5 BU—WEAREERS R o WIKE EME £ ¥ LTERE L Table 2—159 7o,
o] 5 WRAAY B LTBR FEG HHFEBFEGKRLY MRE 4901 8 BRANA &
REWR fEgE] 14 For, BEFR D EHFsor 2 O8 & AoE ez sk

% WA BLETERY WY EHBKY BamgEL Table 2—163 et
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Fig. 28 Dynamical ships movement in Korean coast ¥
3% Figures represent the number of ship
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Table 2—15 Marine traffic volume(annual 1982)

Type i . ishi
\ OC‘?:’s‘sge‘;ls"g Coastal vessels [Passenger ships 133};‘32 Total
Area o
Inca};egn port and its adjacent 4,278 32,822 . 6,480 8,376 51, 956
€
Mokpo-Jeju area 1, 350 41,991 -21, 732 24,783 89, 856
Gaduck-Yeosu area 7, 258, 36, 910 10, 080 23,434 77,682
Puasz;:aport and its adjacent 17, 088 9, 841 10, 800 59, 681 97,410
Pohang-Ul san area 8,019 22, 841 360 | 43,282 74, 542

Table 2—16 Number of marine casualties and the rate of occurrence for marine casualy

Area

Collision © Aground shipwreck

Incheon port and its adjacent
area

Mokpo-Jeju area \
Gaduck-Yeosu area .
Pusan port and its adjacent

Pohang-UI san area

6(1. 15X 10°9)
11(1. 12x10°9)
13(1. 67 % 10°9)
15(1. 54X 10°9)

8(1. 97X 10°4)

3(5.77%107%)
6(6.68%10°%)
4(5.15x10°%)
5(5.13%107%)
4(5. 37%107%)

2(3.85%x10°%)
7(7.79%10°%)
3(3.86%107%)
5(5.13%10°%)
3(4.02%10°%)

% Blanks represent the rate of occurrence for marine casualty

Il BRI A IS RLo R AR HEel e Folx BEULSTE EHSHE
aie AEEE B¢ Folth W, LU MHERRAAE BRAA A kel g2 XL
= fEd R A FBol WRE S o Bl WHERe WA 2A T A= vEhiz gt

RE—P HEERRS B3 AT #sl Yo MR AR ol=2: EMMA FLH
WHERE oo R AsTEe] W Fo® HEmE ok MEt ¥ AMEMY WER ¥
Solvh. oelw MEKE—EAE KHERRS KB/ Foul HEte EERERES BT Z08R
o] W EEKS = Aol AEuEAS A - Hiel wod, W& HMe] HEstn YA At H
e TRRES MRS Qo] MHEKe WasKEe] Eor, sl WARWKY LRAEL 1.67x
107 o2 % FA Ve g+

I, EEwH AWM KT

1. REW HEe] XN
1971~ 19834 Abolol AT RE WHFLRME Ao s mEEE =Ed 49 28 %
B B D 3EASY 1 BB BEE Loz REAdoM, REY BE N TR T
st o WMEs olEE AL M, WHEE $§ —MTHE D K- 02 BT
o EHER REES BEEE &Eoz RESI
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aelm, FEAEG] AR i 2 AdKEd B MEE 5 BEAYWHEREB (Domestic Price
Index) @iy 2Fell kst MUSAR, ARKESEER] obd Eilols 2 WHEEKe WA HE
wel BaAgon, ARERMEI e Y Hee BEd: EEWRY mEue s
t}. '

wHERE N Y BE, 1o B 2 ASKEd WY WMEE Lt EEge ARk
EHEIE B B A o= HERM, EEA W3 HEE 29 g% Hal A= DEAE R
o] ol gow Bt

2. iR HEHE

el W HERS Hesls Hroadk, .

A, BWHBLAN REIRG EEd et e BEEERQ —BEBER, 2. MEEER
A, 3. BERGERA, 4 BERMBBHER) Kiltld #Esgen BEE, BTk, ARG ER,
BERE R 515% S HAAE wThER BEAR et HEEd e A,

EMRFT RS HEL

1. —#M %8 A (General & Auxiliary Service)
« Dockage Charge
« Wharfage
» Mooring and Unmooring
+ Electric Shore Power
- Fresh Water
- Cooling Water for Vessel’s Reefer System
- Ballast Water
« Garbage Removal and Disposal
- Fire Watchman Service
- Compressed Air
« Fire Extinguisher
- Tag Boat Service
« Telephone v
» Cleaning Service after Repaiting Works (excluding bilges)
20 ARESE %A (Hull Department) - ' ‘
» Cleaning' & Painting B
« Anchor, Ancher Chain & Chain Locker - .
+ Renewal of Zinc Anods -
« Rudder Works
- Tank Cleaning & Testing

— 75 —
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- Steel & Wooden Works
« Deck Covering
» Cargo Gear Blocks Overhaul
« Derrick Boom Goose-neck
» Derrick Boom Load Testing
« Life Boat
- Life Raft
3. B&REH1E{E & A (Engine Deparment)
« Sea Chest
- Sea Valves
« Propeller
» Tailshaft
» Main Engine
- Boiler
- Generator Engine
- Piping Works
4. BRBEZIBEE A (Electric Department)
- Generator
- Electric Motor
« Coil Rewinding of Electric Motor ;
For K& + 3ler, £ HASL MBEELR A U¥E 4 glod, 1 el #l$ #kst
2= bR HBRIZ BHFSNMT BES B0 RE, NEEEY HE, wmRgY #2E %9
weh BEHS HEskg o
A, Aife] iR BBl A REFHES o Eme difk, e R R = #ESd T,
S & 9 9t WA B4t 1983FE Tl 84 hHELHMMY MEE XHoew 1
dLE 1, 0009 fiftfgel A= 70841, 5,000% ARfkel A= 5584, 15, 000% Ml A& 304, 40, 000
% fivifel A = 1584, 80,000% #ifiel A= 8% 5 Tom FrEslg ox, Hie] Hildl L 19784
B8 - AT BEEKS 1HEE 0 100892 HEste HEHS fEdge
AR, FEME H HEE L BWBEAHES BHEd WY 58 BH dRE K¥oez 3
o] 1,000/ Bl EY $Bol= FEE 1A 170084, 100~1,000M59) ¥BE 1 A% 1,00054,
100 BIFQ Hi8dl= 1 AE 50084c2 #Hsgon, AfEd WA AB REA #At
K- h2 EXE SRR HETGAE. =3, BEEEDY Hid HY BAEHERL EBHRXE
of BAmEEREE K KR BR @igS Feid Hlisiga, Bikel THHA &L B
ok Bat e As FBBE B = 2 BN el HaiEte SR 1 BEES HE
EsH 9 =t



BB iﬁki‘éﬁi}fﬁg FriEe) RO e 31
AA, EHRFE EE BEY 2= g H&e KB, EY), RSB D BEY BE % o
2 B2 Fig 3—123% #Esife] K FOMBRER x(= REREES . EER) o Al
y8 BtheA sksid,

1 T

qu_ency,
x, ¥)
[=]
*
[

F(

0,01

0.001

Cumulative relative fre

0.0001] - )

0.0001 0.001 . o0,01 0.1 1
Damage rate

Fig.3—1 Damage rate as a function of G_/T ratio

HBHERBRY F(x, )=,

F(x,y=100 ) =0. 056%™ 51 wreraeritt e (3.1}
F(x,9=10 )=0.033%x*® T (3:2)
F(xy=1 )=0.0085"% vieerrererreeeriomuemuieeneeososonoeoooooo (3-3)
F(#,5=0.1 ) =0.004% %% wveveveeerrrrrvn... e (3-4)
F(x,y=0.01) =0.000015" %! ..... e (3-5)

HE RS A ¢ ged, Py =art e S o 74 o) b= ¥ el o g
BEREMBE f(x,y) ek s,

F(x,y)=I:f(x,y)dx=ax" et ettt e (3+6)
EEUAA § glom e %lisié%_ﬁ X

Zop =I:oxf(x)dx+a=a+ab(14%1")/'(1 =By (3-7)
2 RHE £ A% 2 A4 xs e Eigel F=19 s wxas 9 29 el o

=% Fig3—19 R a6 3 %9 & 9L HEMG EE ool el 4 ket AEMEE Fig. 3—2
oA Xrdtsled THEER r: MOKE v BRERMENA ot 1025} 22 wf x=0.0155" ¢
o2 EHs,
77—
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1

Average damage rate, x
D\
1

X
0.001/

Fig.3—2 Average damage and

0.0001 L L 1 G/T ratio
0,01 0.1 1 10 100 2t observed value
) Gross tonnage ratio X : calculated value
3. BMEY WEE

BN Ralel BT RNEEY BE, RBHEY EEH, WEGR D £0Y BK %o K
134 (1971~1983) 9 EEEHL 2, 4058 6408y o 2 FWih 185 Aol et BAT MEHES H
AVEAL(SE) S MR RE 7h gtoe, olel§t HEHS FME Hod A Fdlx d+& vt B
SRR ¥Ee] & o ¥pEel XL BEE FAsSTL T Adwh

Tagie 3—16 A & # B AEFE BHEHKE BT BRLEAKE Jebid

WMERS] BEAL 76FE LKE A BN 814 LLE e i mAstE l@wal g
ok, BOE 4 F[(1980~1983) HiEMR = NIt HERS 1, 1148102 28 HERY 19 46%2
A9 PpE AASt Qlo] wEHEBUT #ik KBSt 98¢ vdeba get

a3, 19764 Ligke] WS HERS WBEER Baedd Wiste Bmse 9ee ¢ 49l
o, 19835 WHFR HEHS 19714 EN  Hste A9 77 ®msgdeh o) wdd] W
i OBEREE ohizh MR KBML - B S3iE DL Rl deg & 4 v

WY BANE 2 JEES 498, Tabie 3—20) 42 o] H%, FiH 2 BWFELD W
& HERRC) 2,278f% 3,870M Y 0 = 2 WM HEEY U%S AAstn o, s PLEi
e BHERS] R FHEN A S 20.3%6] AkA o
 REER BEEY 60.4%F AR s v}

EZEWBE WA AL 36.4%0] ol2n glork, 2 HEMHES 58908 2, 560MU 0T 288
ERY 24%8 AANTL Yo} WHEKNE HEWY HE 2eFu g o

a2, ARKERZ BT HEES 1B 7,400 89010 AS S EEmMuto] ohd HBol = 1 B
E OF L) fﬁ%oﬂ @‘%‘42‘1_&51 o] av}zl Aﬁ%)é%dl BEAAY AafE BEHES %
g ﬂolv‘r '

T, WREE 2 AEERS REES A9 NE i@fma}i e ﬁﬁ_; o Wi ®
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Table 3—2 The amount of economical losses resulting from marine casualties per pattern
(millon won)

&t_x Aground Collision Shipwfeck Fire g:.:age of B::xtrl; & Else
71 686.9 1; 289.7 2,467.7 286. 5 120.1 7
72 4,415.6 9,322.4 6,582.5 102.9 47.8 74 10.3
73 858.8 1,972.2 4, 690. 2 56. 8 46.4 131 12.8
74 1,193 2,058.9 5,043.5 421 123.3 144 8
75 632 3,405, 6 4,443.5 512.2 297.5 63 1.1
76 492 4, 090.2 8,675.3 850 51.5 23L.5 9
77 1,091.5 3,448.9 16,918.3 453 145.5 127
78 2,004 i 3,317.6 6, 356 1,468 307.6 140 15
79 2, 339 3,967.8 20,113.4 -703 160. 5 118
80 4,610 4,713.5 26, 389 2, 665 147 c22 5.1
81 3,398.9 7,637.2 21,227.1 1,248.4 78.2 90.5
82 615 4,075.5 8,049.8 347.2 271 54 2
83 1,402.1 9, 626. 1 13,323 - 192 16 72

Table 3—3 The amount of economical losses resulting from marine casualties per tonnage

(millon won)
Tonnage
k ~100 ~1,00 | ~5000 | ~10000 | ~30000 | M3eran
71 1,011.8 3,244.7 279.4 210 112
72 1,763.8 1,820.7 5, 355. 3 3,745.7 7,870
73 2, 610. 4 1,957.3 2, 605.6 325.7 119.2 150
74 1,361.8 2,774.8 3,159, 6 255.5 1,325 115
75 954. 4 2,624.8 5,426.2 280 78.5
76 830.5 4,479 8,939 21 130
7 821.7 4,381.5 11,725.5 5,043 182 30.5
78 538.9 4,666. 3 7,924.5 410.5 68
9 506. 3 4,574.5 13,136.4 244.5 545 8,395
80 1,40L.5 5,924 21,616 165.1 1,110 8,535
81 321.9 6,347.8 15,2943 216 10, 885.7 612.6
82 429.7 2,721.3 5,432.3 4,045.2 1,644 42
B 2436 | 34306 6,335 5 14, 416 200

s, I AR diRBl JRERES Table 3—3¢ A 9 o] 100 BT fitAfel 288 Wi
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T 35%E AAdT govt 1 MEHL 12718 9,630KU 0= 2 WEES 5%0] I
B2, 100~1,0000 Atel #Hins) HEHIE 30% 24 2 HEHS 4890 4830800 5 gl 1B
BB 20%F AR5 ek Soha, 1,000 T UM 288 WEERs 4%E 345
A Yoy o BEFES 5% AR =

e e MRS KL AT Qe 1,000 BT fkel 4 45 100dE, LI finel ¥
HEHR REHEL T dedl st 100~1, 000 2Fo] Mriae] WS FEsA Emst
Aed 2 T RES MY AL - AL S ERSE Aoz gwd

=, ol2 Wete] WEHKE KAL) 2 @EMHY) BT 928 ¢ 4 goh 10, 000, i3l
£ ARl Slel A WHEKY BEMFBE 0 7%8 AR Yoo o HEES S ViR 30
REFS 20%% AR glo] KABHHHe] WD BB WEs Ehdoh

TP L BEES AEES RS S RS TRHE asd AW 100~1,
0004 fixfiRel K% HERC] Bty 2 WES AAS, Hesh Wk gols 1, 000~5, 000
ARGl (K HERH) A4 ' HES Axsm g

Table 3—4 Wsmie] FHAL FRAWS AR HE BERES Jebix ool

Table 3—4 The amount of economxcal losses resulting from marine casualties per pattern
per tonnage (million won) S
" Pattern| : )
. . . amage of | Deéath &
m\ Aground Collision Shlpwreck Fire Eng. Injury Else
—~ 100 1,132.4 2,564.7 7,706. 4 951 187.4 292 20
-~ 1,000 9,612.6 10,518.6 23,903.1 3,724.7 776.1 407.5- 26.1
-~ 5,000 8,201.9 | 22,217 71,633.3 3,960 592. 4 458.5 3.1
-~10, 000 3, 552 2,154.9 8, 806 29.7 203.5 201 15.1
~30, 000 i 795 13,277.9 | 16,145.5 260 28 107.8 2
more than g :
30, 000 350 8,192.5 16, 985 389.6 ] 25 8

= WHFER TR 46%S AT = Mg HEE Zl A 1,000d7 LT fsael
K3 BEHC] 21.8%, 1,000~5,000d% Aol kit JBEGRo] 49.4%% A8 Aupe AAsta g
Lo, & 10,0005 Ll -8 kB (ke $EERE] A Jehda Ak, =7, HiFEK BE=
1,000 DUTS] el o & ¥ sin $ERE] 45.3%, 1, 000~50006% #iifioll 3t $ETS] 34.9
%2 5,000d0 LUTFS fiHinol k3t $4:E5E] Afae AAstn Qow, 10,000d% L4+ fpgnel 4
T e HEFES 4.8% FES. z9a srmike Mgt HEHS 580F 2,560 0 2
o mellA 1,000d0 LUF fikfAe] mig= WS BEE) 22.7%, 1, 000~5, 000dT, ARfAel (kg A=
] 37.7%9°1™, 10,000 L 9} fyfdoll fka 18EME] 36.4%% AR Qle] AT #Hr%
M= N BEF) 2A Jeldan Qo

T, Kok #BEG 2 EBEKRE R BEES AEEel KT BEEe] B HES
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V. SE&a AEES ETHR HE ER

1. REeiel MEME N BRYX nIXs EE

C elEE [T BEES 13ERI(1971~1983) £ 1 185E U o 2 HEETTEMIEE A 5.24
%E e glow, HEEAMIY 1 18%% A gk W, o] F BEHL BAY BR
BE R BHREREANA Kes L dde e BRsAs ol Aol

YOEEPIEMS] 19820 % MHMES S 2u, HEmNAE WEE 2%k 7,538, BIER
i o33fEl e s MEslel glem, EEEESY W 85.7%% fitfhel HASZ A+t Aoz vebyteh
a8 3 KBS BAENAS KA 7, 27289, EEAH 1%k 3,220, A2 EAL 3,288
o s HOEARL 13.8%0 Fl@sht, EALON Kikol WY WEREA 3lolA 86.2%9 fil.
AR Ba KEFES FaRd Aol Fkkslch

Table 4—10ll A = ¥¥Emig BER HEHPIEMS MEMES WEste] 29w Table 4—1q
A HEEMZEY ACEALAEL 1981FEd 17.6%2 Wike A Jdehd glovd 19715 ES-
¥] 19082 E7HR &) Y HOEARLAEL 14.8%4 Fi@sle, Wiskz Wil £70 HOEX
METS #9 15%) BmEse AFERC BF HEstz =

Table 4—1 Comparision of B/S of Shipping Co. with the amount of economical losses
: resulting from marine casualties (million. won)

% @The amount| ® ®/0 @©Borrowed capital ©Gross a/0

of economical Owned

yar oses arel | oo | omel TEREED | el | (0
71 4,857.9 7,435 ' 10.7 9, 144 52, 975 *69, 854 6.95
72 20, 555. 5 8, 846 12.1 12,799 51,671 73,316 28.04
73 7,768.2 23, 345 15.9 | 21, 650! 102, 160‘ 147, 155 5.28
74 8,991.7 53, 611 18.3 44, 266 195, 825 293, 701 3.06
75 9, 363. 9 60, 615, 18.1 54, 594 220, 070 335, 278 2.79
76 14, 399. 5 78,749 16.6 76, 317 219, 098 ‘ 474,163 3.04
77 22,184.2 85, 986 14.8 111,717 384, 196 581, 899 3.81
78 13,608. 2 88, 207 12.1 164, 126 478,411 ‘ '7 30, 743 1.86
79 27,401.7 127, 849 14.0 208, 834] 578, 634 915, 317 2.99
80 38, 751. 189, 237 13.7 340, 801 852,919 1,382,957 2.80
81 33,678. 3 373,272 17.6 529, 433 1,220,587 2,123,292 1.57
82 - 14, 314.5 328, 818¥ 13.8 | 797,243 1,322,016 2,378, 077 0. 06

O3, HEER AEHEY] EABKYEA "2t BB 49 ad, 1983%F BE HREHE X



CwEnd mirand BEd e Fx @
¥ER9SL o B9l o] 4 (Inflation) « BRI - K BE&Lo| b = E%(Trllemma)oﬂ AL e e
ol v BEERY SR TE 19826 100389 el o] 1983$f¥oﬂ - '1,29484 ¢
HFEE EHEHT o, ol BEK BAMIHY 30.7%0] ®ES S Moy BEFRY £
e 2 RES T2 sl 20w 195K BEFHE KT ALHE A6E 5, 12084E 835
WEKA 1% 9,848 1 1.24%, WEKA 9 90%(1% 7, 80BN E SEstn g- WEE
B9 1.38%, WEMFIRY 12.42%¢) ZES 2 9o}

Table 4—20] WHBFIRME WBK L} BREK ABEL WECHS nad,

Table 4—2 Comparision of P/L of Shipping Co. with the amount of economical losses
resulting from marine casualties

| A ieThe 2 | B Shipping A:p | C:Shipping |, . o | D:Shipping |' , . o
nomical losses| TEVEnue (%) cost (%) total income (%)
Year | (million won) (billion won) (billion won) (million won)
1980 38,751. 6 1,075.7 3.60 905. 3 4.28 170, 406 22.74
1981 33,678.3 1,483. 4 2.27 1,262. 2 2.67 221, 197 15. 23
1982 14, 314.5 1,562.1 0.92 1,413.9 1.01 148, 272 9. 67
1983 24,631.2 1,982.4 1.24 17,840 1.38 198, 325 12. 42

2. BRENRO nixs KE
W BEF) BREF vt BES AN, KEHNE Ry BEF] BEMEED

Table 4—8 Comparision of Gross National Product with the amount of economical losses
resulting from marine casualties.

A : The gmount of | B: Gross National : Transport and
i | R s
71 4,857.9 3,294.83 0.15 197. 56 2.46
7 2 20, 555. 5 4, 028. 88 0.51 238. 35 8.62
7 3 7,768. 2 5, 238. 30 0.15 322. 84 2.41
7 4 8,919.7 7, 332.50 0.12 408. 04 2.20
75 9,363.9 9, 792. 85 0.10 503. 19 1.86
7 6 14,399.5 13, 272.59 0.11 642. 87 2.24
77 22,184.2 17, 021.37 0.13 806. 19 2.75
7 8 13, 608. 2 22, 917. 60 0.06 1, 110, 00 1.23
79 27,401.7 29, 072. 08 0.09 1, 361. 03 2.01
8 0 38,751.6 34,:321.55 0.11 1,631. 10 2.38
8 1 33,678.3 42,397. 12 0. 08 ‘ 2,312.21 1.46
8 2 14,314.5 48. 088. 26 0.03 2, 684. 75 0.53
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