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Abstract

In the past twenty years, there has been a rapid increase in the volulme of traffic in Korea
due to the Korean great growth of the Korean economy.

Since transportation provides an infrastructure vital to economic growth, it becomes mcre
and more an integral part of the Korean economy. The importance of coastal shipping stands
out in particular, not only because of the expansion limit on the road network, but also
because of saturation in the capacity of rail transportation.
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In spite of this increase and its importance, coastal shipping is falling behind partly because
it is given less emphasis than ocean—going shipping and other inland transportation systems
and partly because of overcompetition due to excessive ship tonnage.

Therefore, estimating and planning optimum ship tonnage is the first take to develop Korean
coastal shipping.

This paper aims to estimate the optimum coastal ship tonnage by computer simulation and
finally to draw up plans for the ship tonnage balance according to supply and demand.

The estimation of the optimum ship tonnage is performed by the method of
Origin—Destimation and time series analysis.

The results are as follows :
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The optimum ship tonnage in 1987 was 358,680 DWT, which is 54% of the current ship
tonnage (481 ships, 662, 664DWT)that is equal to the optimum ship tonnage in 1998.
This overcapacity results in excessive competition and financial difficulties in Korean
coastal shipping.

The excessive ship tonnage can be broken down into ship types as follows; oil carrier
250,926 DWT(350%), cement carrier 9,977 DWT(119%), iron material/machinery carrier
25,665 DWT(117%), general cargo carrier 17, 416DWT (112%).

The current total ship crew of 5,079 is more than the verified optimally efficient figure
of 3,808 by 1271.

(4) From the viewpoint of management strategy, it is necessary that excessive ship tonnage

be reduced and uneconomic outdated vessels be broken up. And it is found that the
diversion into economically efficient fleets is urgently required in order to meet
increasing annual rate in the amounts of cargo (23, 877 DWT).

(5) The plans for the ship tonnage balance according to supply and demand are as follows

1) The establishment of a legislative system for the arrangement of ship tonnage.
This would involve;
(a) The announcement of an optimum tonnage which guides the licensing of cargo
vessels and ship tonnage supply.
(b) The establishment of an organization that substantially arranges tonnage in Korean
coastal shipping.
2) The announcement of an optimum ship tonnage both per year and short—term that
guides current tonnage supply plans.
3) The settlement of elastic tariffs resulting in the protection of coastal shipping’s share
from other transportation systems.
4) Restriction of ocean—going vessels from participating in coastal shipping routes.
5) Business rationalization of coastal shipping company which reduces uneconomic
outdated vessels and boosts the national economy.
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If we are to achieve these ends, the followings are prerequisites;

1) Because many non—licensed vessels are actually operating and threatening the safe

voyage of the others in Korean coastal routes, it is necessary that those kind of vessels

be controlled and punished by the authorities.

I) The supply of ship tonnage in Korean coastal routes should be prudently monitored

because most of the coastal vessels are too small to be diverted into ocean— going

routes in case of excessive supply.

M) Every ship type which is engaged in coastal shipping should be specialized according to

the characteristics of its routes as soon as possible.
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Table 2. 1 Trend of coastal and ocean—going cargo tonnages,

Classifi- ocean-going Growth of | Growth of | Growth of
cation | Grand Total | Coastal Tota! Coastal (%) | Ocean- going | Total (%)
%)
Year Import Export Sub-total %

1977 84,127 972 | 15,815,558 | 51,498,037 | 16,814,377 | 68,312,414
6.4 U 126

1978 94,709,200 | 16,827,080 | 61,843,383 | 16,038,737 | 77.8R,10
1.5 16.6 157

1979 109,578,386 | 18,759,212 | 72,991,945 | 17,827,729 | 90,819,674

0.5 35 3

1980 112,886,3% | 18,851,459 | 71,352,567 | 22,682,324 | 94,034,801
15.8 12 12.6

1981 127,158,108 | 21,837,155 | 79,023,958 | 26,296,930 | 105,320,948
19 3 58

1982 134,487 837 | 25,981,289 | 80,937,991 | 27,568,557 | 108,506,548
' 10.1 89 91

1983 146,785,292 | 28,600,358 | 83,905,484 | 29,279,450 | 118,184,934

9.5 6.4 7

1984 157,051,055 | 31,314,846 | 9,118,863 { 30,617, 346 | 125,736,209
7.7 58 6.2

1985 166,746,079 | 33,735,695 | 101,111,626 | 31,898,758 | 133,010,384
9.6 15.6 144

1986 190,799,080 | 36,975,634 | 112,057,802 | 41,765,644 | 153,823,446
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Table 2. 2 Proportion of coastal toward 0/G Ship no, & tonnage.

Classifi Arrival Proportion of coastal
cation Ocean-going toward Ocean -going
Coastal Total
Sub-Total (%)

Year Number | Gross Ton | Number Gross Ton{ Number | Gross Ton | Number | Gross Ton
1977 17,811 | 76,609 69,683 | 23,785,857 87,494 | 100,405,839 5.6 kYA
1978 18,876 | 8.460,548 .02 | 27,316 364 97878 | 113,776 912 29 Ky
1978 19,719 | 102,6%8,5% 7096 | 30,7985 | 9715 | 1843470 2.6 33
1980 18,686 | 103,631,378 73,984 | 30,714,681 2,670 | 134,340,059 %.3 k<ol
1981 19,884 | 120,407,671 B45 | M52 | %4 | 1522288 2% n
1982 19,760 | 13,301,771 0,28 | 443103 [ 10004 | 1726987 4.6 402
1983 19723 | 15,218,346 459 | 40,%4,865 | 18,182 | 19718211 2.6 381
1984 19775 165,217,318 599 | 29,137 | 1672 |202845 29 3
1985 20,028 | 17,760,177 8312 | 47405632 | 108340 | 227,165,809 26 n
1986 21878 [201,8%,606 | 101,20 | SL046,170 | 13,165 252,902,786 2L6 3%
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Table 2, 3 Registered ship number,
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tonnage at Korean ports,

shiptype Cargo vessel Tanker Total

port Number | Gross Ton |[Number | Gross Ton | Number | Gross Ton
Seoul 54 119, 057. 68 38 103, 161. 39 92 222, 219. 07
Pusan 52 41, 475. 23 109 69, 964. 23 161 111, 439. 46
Incheon 16 3,874. 47 8 568. 84 24 4,443. 31
Mokpo 25 4,993. 33 13 242. 46 38 5, 235.79
Yeosu 15 1, 208. 68 25 9, 107. 05 40 10, 315.73
Cheju 20 8,617. 01 1 61. 27 21 8, 678. 28
Gunsan 1 44. 00 3 109. 87 4 153. 87
Masan 5 1,075. 63 1 88. 18 6 1, 163. 81
Chungmu 18 2,514. 54 4 102. 24 22 2,616.78
Pohang 21 9,153. 14 7 2, 696. 80 28 11, 849. 94
Tonghae 2 339. 04 3 208. 85 5 547. 89
Ulsan 1 497. 02 27 9, 906. 08 28 10, 403. 10
Wando 4 202. 66 8 143. 24 12 345. 90
Total 234 193, 052. 43 247 196, 360. 50 481 389, 412. 93

(GENERAL. CARGO VESSEL!)
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Fig 2.1 Proportion of ship number, tonnage per ship age
* ) represents the percentage of ship tonnage
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(GENERAL. CARGO VESSEL) TANKER!
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Fig 2.2 Proportion of ship number, tonnage per grt class.

*( )represents the percentage of ship tonnage
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Fig 2. 3 Proportion of ship number per shipping company,
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Table 3. 1 Capacity of cargo hémdling and Berthing at Korean ports,

Item Cargo handling Berthing capacity
Port capacity (1, 000M/T) (Ship number)
Total 117, 928 249
Incheon 14,730 36
Kojeong 2,000 1
Janghang 244 2
Gunsan 1,540 7
Mokpo 1, 320 5
Wando 310 3
Yeosu 1,698 7
Samil 7,220 16
Pyeongtaek 85 2
Cheju 843 6
Sogwipo 97 -
-Samcheonpo 2,182 2
Chungmu 265 1
Okpo 85 2
Changsungpo 26 -
Masan 2,130 10
Jinhae 893 7
Pusan 19, 600 56
Ulsan 3, 062 16
Kohyeon 3, 000 1
Pohang 32, 098 35
Samcheok 2,305 7
Tonghae 12, 000 11
Mukho 6, 620 6
Sokcho 452 1
Othrs 3,123 9
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Table 3, 2 Typical ship tonnage per port,
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Table 3, 3 Typical ship crew per grt class.

D.W.T | 200300 500|600 800 900]1.100 {1,200 | 1,400 | 2,000 | 2.300 | 2.400 ‘“O’ZF‘G&HA‘\'
CREW |6 |6 |78 9o]w0| n{ B3| B3| 6| 17| 17 20
GEA, BEEY WEEE QE WMmEsl 9
3 METEHER T 4G 1002 vehd 3l D= $ Rznk‘? ..................... (3.11)
iyi=1 k=1 ¢J °
o
n R hskx _ksk
T=,-’,Z=:, k§l niil -Cijl ............... (3'10) n:%n‘q &
n:#EDoe B D:# FrEMEK
T: 4 BIEMBEE o] WL IFeE Yeud (29 3.3)7

ole) W FIEAEE DE A3 102 vepd
+ sk

2



14 WMELIREEE B 13% HIW 1989

< INITZJ’;\LTION >
B RHADJ‘DATA B
[ = %Fz@l()/n%ﬁ B
BT .

EEEEETTN

LTl




et nHRYAE AEMBE #Ed B8 WRE 15

% 42 A|Zo|Mofl o8t H#XE

4.1 mBR AFREY BREERD

DI B |

$-2viele]l MR RE SRR oge
BEREARAA EXEEZ) ELRITEPL
ANA LHRWOE FMREAN 4 VA K&
B A HEo] wolAA HAY 2y %
Ae e WREE R $Evie BlEe AT 9
Y& A HAD ol F EF AL i RE)
WA o]&e] o, ouR 2uE} F& A3}
AA 1970F o= £ 13. 9% F718+d
BIHE 7T 1980~ 19864 HAM Holle £ 2.8
%2 Ho 2 F7} FAV E3EHAUT

Fonr BERBERED LTEL LES o
A Y AAFFE A% KFANYA FFEU
S} BV AR EEEER o YR T HMBIKEE
BHEE TS A%E Aold ¥ WEREE A%
71 Aoz nQlt

T B INERERR $ANM o 40%(86
£ E¥)E AA3}L e FERBolth 1 o]
fE WEEY AFITFEC) Fikize HAE
A8 25 EEdEe] AXTOE2N BREYHE
of 9&te EZste 2ol WMRBRAUAAN 713
Felst7] W&otk #F9 VA BWEATFEET K
B 2 REEREEZ A 1A AR e
HWEE S foAg, THol=Elql o) MRSIEE T
BFEol AVZ Ae #EY Xol F, WMREA,
FERE, Z&tt, WMEREY] 2R T oA &
BFEre o] o]FojAxL Utk

e, RHmEEn Je e (" 4D

A Belxol ol Y, N HA
o 2Eoz MEHT gom 58 AW, FNY

o 29 tHiREol AA 9 65%E AA L lojA
o] 47) Wsol WpEhE ol FFHL AL ¢ F A
o}.
B, Ao RE gy gurozel 1

A 1087 £3FE (¥ 4.2, (28 4D
B

Unit © 10,000 M/T e—— ULSAN

KWANGYANG

e

400

' 86 OlL

al z o * % %
3 A+ ki 4k 4 k3

Fig 4. 1 Amount of OIL transported from main
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Fig 4, 2 Amount of OIL transported from
ULSAN to main discharging ports per
year,
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Fig 4.4 Amount of CEMENT transported from
main loading ports to main discharging ports.
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Fig 4. 5 Amount of CEMENT transported from
MUKHO to main dischargi., “orts per
year,
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Fig 4. 6 Amount of CEMENT transported from
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Fig 4. 7 Amount of IRON MATERIAL
transported from main loading ports to
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Fig 4. 9 Amount of IRON MATERIAL
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Fig 4, 11 Amount of MACHINERY transported
from ULSAN to main’ discharging ports
per year,
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Fig 4, 13 Amount of ANTHRACITE transported
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discharging ports per year,
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Fig 4. 14 Amount of ANTHRACITE transported
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+evhe} R RMis ] BEAEE #Ed B HRE 21

7) KaikE

1981~19864EM $-2vietel ZlEbEY WRe
BEESENRO R £ 10.4%9 HRFE B
Qo2 GNPmzEL 3A LH@msidov, H
Nk TiReZ 18t HigRaMmA L 1981
g w3 25%7) wmstdh olE g AEX
R} AR BERERHY Ege] THS X5
#1888, AT AL WMAFol Wl
@y WEojtt A£EEd ©E EFE B9, 4
34, &, 24, F TIE, g4, 74, o4
o] I FHEEL olF T Yo, HiskA LR
o 90%& AH-/3tL Ut

+—w—o ELSE
Unit : 10,000 M/T

-]
‘% OTHER ORE !

125 !

75

ol X
FE R A

o4

Fig 4. 17 Amount of OTHER ORE transported
from main loading ports to main
discharging ports,

8 # B A&

FERS GE ouAel He el AFs
M e 2E AA 2R 9d HAEel 9
o, TRmARC FRGHT BT e WEl
ol 20 weA ENA L WEA GE2H 2
®mEr} 2A wmd ol 53 WEHSS @
R7} SEoA 001FdE AN AER BE

et o BARES] HRMmE 43
o 19814E 9] 16.6%°0A 1986% € 9.5%=% &
stelo] iAoz ATHE ot X,
*eviete] KA S g i Fol Hx o
71Ztde] 1o BERES IFWD +2AY}
2 B HREAT Aol B d SWMERK
o &7 +4E & ANeH, BAFRE A
d BAE ke fuE¥d vl HoE &
#EAAS.

HE3 ggoze A 1043 vERS (2
g 4.17), (19 4.18)°) Bk

Unit : 10,000 M/T o——o INCHEON
. oo MASAN 4
150~ ~ — =% JINHAE /
{ == POHANG

{

OTHER ORE (OTHERS) ,/

O
: l_,
\
20 *
. ~ P
B e e e - T

77 78 79 8 8 %2 8 8 8 8

Fig 4. 18 Amount of OTHER ORE transported
from OTHERS to main dischargirg

ports per year,

54.9%E 458 Aoz BEZIAT F§H Fok £
WEEETH Wil EXA 2ddY REER
MW AERC o % BRI AR os HiES
T e, FUAE I ot BUSAERERY
HmeE Btk v EME A HEK
BEMe RWIRRIT £EY ddoln, WET
%ol e WENBILE A3, ok KB



2 mEWIESEE B 13% $19%. 1089

FIIMS] 16.3% 2ote oa F31€ Aoz w C.T.S' (Central Terminal System) Z # i&o°)

At

oAz it}

FERE ERNLEC HIHA Y YolA
AT Mol MiAd oEsx AT = i
REEE 257 Bgte 53

Unit: 1,000 M/T o————0 KWANG

'8 BITUNINOUS COAL

Fig 4. 19 Amount of BITUMINOUS COAL
transported from main loading ports to
main discharging ports,

9) B #

Hikte] BEE LB - it dd3 g
B BESMEFA M) de & Jge Be
& En - RIENSE o] Sudx 27
U BRMRN A AAEd ke BESL HolA
gzt BEY ¢ Uk

19738714 f-ejuviete] kHERES WE &
EE mmstded, 2 F2s Ad —EHEE #
Ft A7t 1978 o] Rl 238 mAHE 7
T 2o

1978 ol ¥ #rrel MEHRMET AN FES
= BEEE AY FHARLY Bikd M fit

HEH #moze BA 1047 wHHES (2

d 419, <2¥ 4 20)9) B

e——— INCHEON
e—---e MOKPO
..... ~x POHANG

Unit: 1,000 M/T

BITWINOU§ CAL &~ — —o DONGHAE
(KWANG ~ YANG)

. 1;
!

100 I
?

, |
e -

7778 T9 B0 Bl 82 83 B4 #5 6

Fig 4. 20 Amount of BITUMINOUS COAL
transported from KWANGYANG to
main discharging ports per year,

B KT B0 2318 ikl BEE ol
"ol ATtn 2 F Aok sk ks A
fEel E2 fEMpel $HAHoR, Jeu YHHTH
°of e MAUAA RS "o,

HE¥Eel 1985 i E¥URIBAS A9 6.6%
of AvkA] Qskon #gel o) ) %
ol ojs) o]FAI Uk oA gL 1270
ol RETHT 9N ol EmIEl 94
REONE BT 2 HHMIL HEE RKko] )
o o] ot

HEH Froz ol A7 1047 MHES (2
¥ 4.20,{2¥ 4.22).<{2¥ 4.23)9] Rt}



o———0 KWANG

Unit 21,000 M/T

"85 FERTH.IZER

150

NG

Feue} Rk YRee] EEMBE #EC TP W

Fig 4, 21 Amount of FERTILIZER transported Fig 4.
from main loading ports to main
discharging ports,

Unit 11,000 M/T N \
WANDO

25] FERTILIZER (KWANGYANG) ———
YEOSU
CHUNGMU
CHEJU

20 —
SEOGWIPO

79 8 8 “

78

Fig 4, 22 Amount of FERTILIZER transported

from KWANQYANG
discharging ports per year,

to

main

Unit 2 1,000 M/T

w

S——e WANDU
FERTILIZER (CHANGHANG) *°**~ YEOSU
deo=i=ed CHUNGMU
4—= CHEJU
o= SEOGWIPO

———ry

78

AN

82 83 M

4 S e BT
80 81

¥ 8%

from CHANGHANG
discharging ports per year,

to

23

23 Amount of FERTILIZER transported

main



24 WMEAELEE F 136 HIW, 1989

10) HAt M

Thpseme = B, AR, &, HAAX
SN 9, Byozel MREe WFEL
o231 or] e Mol MMkHke] TE8

o @7 RF38 Frhstn e AAolt
gEH mmeze #A 1047 wHkE 3
Y 4.20),(2% 4.25),(2¥ 4.26)9 BRI

Umit D 1,000 M/T oe—=0 KWANGYANG .
| 8 OTHER CARGO & - <=~ CHEJU Uit 2 10,000 M/ — g‘gs}g?“
620 1 e :Lif:,t‘_”,” OHTER CARGO »---~x ULSAN
% o (KWANGYANG) ~— CHEJU
70
340
*
" \
20 .‘ ®
= '™
140 th
\u
5 ®
120 ~\\,‘.
i N/
\ AQ , /
100 / \/
/
w0 /
M
©
20
‘}:,'?éifi‘j:j& 37 18 79 80 81 82 83 w4
Fig 4. 24 Amount of OTHER CARGO Fig 4. 25 Amount of OTHER CARGO

transported from main loading ports to

transported from KWANGYANG to
main discharging ports,

main discharging ports per year,

e 100,000 /T s INCHEON
———x MOKPO

OTHER CARGO +——a ULSAN

(CHEJU)

%

30

Fig 4. 26 Amount of OTHER CARGO
transported from CHEJU to mam
discharging ports per year,

77 78 79 B0 Bl ®2 B3 84 85 ¥



S-eluhe} aRAs s BIEMKE #Ed B FE 25

4.2 3 BE RR #E
1) hE WRR

A WHE FmE SEAEAN WA
B¢ AFLEA dAANFAVAL 43t
GIPVANN hERC] LES) WRHE W2
93 Ak webd nEmize A%, 3D 4
AN oMol A, A, TE, W, P,

53, AF 5 £HEY Fo¥o2 FFHL U

Boato2RE QMo 2 363 32, 400DWT,
71e}% 343 6,800DWT, H#Argole 33
3,600DWT, 28z AgozREEe A
383 34,200DWT, ~1E} 28% 5 600DWT, ¥4t
8o 13 1,200DWTS] #aiEel 244 HAF A
2.2 Ueigter, RAirdol 79 Mol vlF ¥
TH AL HEEe FFESE olfe Add
o} A WA fHEET 7k A A7l W
olth, EF, T AL @A oldN FFIA
Ao 2 1,400DWTS] #fiEe]l, £4olA 3%
o2& 2,300DWTe #ifigo]l ad Aoz
Bl o] Aty MEEE A42F ol2n
Jde Aoz veytch

E3, e KBWiZe A9 B &N
o2 WEgEy] wFd, WA ATIT B
s gt Az & HRe dEmE
e ELEH o o3t Wi A A
LTS aAD W2 2 RUEMELY o3 W
Ze WMERT Y ez YR

8THRE 71& & Bigo=o BEMEE 2 2
00071 A 2 #HXE (2Y 4.27),{21¥ 428
o] ®qlth

olof MW 873X J|1E MIEHEMBEES 1
704 101,800DWTel™, ¢te 2 #id 5,370DWT
o] AR R ARG E 2, 0004 o= 30744 171,
600DWTS] #rfiol EREA o ol e
FrEACREIS 8THERES 1,406% 1A 2, 0004
£ 2,464 22 woluA E EBZolth <
PEE 3 OmEMGRAL FARBE 247% 373,08

— 45

EDWTol Hl3] 20%< BEHMERGTEE 71F 2
041 122, 160DWT) & #hEstoiet= AFo) 3o
e 43%(121%), DWTd) lolH& 205, 926(30
5%)E o R BEUREY ez YR
Atk

Unit: 1,000 DWT o——o KWANGYANG
ULSAN

-

'
| ‘67 OL CARRIER
|
|
|
|

F3
A
L./\'—\J/ \‘
TS e
FIE S S I S B g
Fig 4, 27 Otpimum oil carrier tonnage from
main loading ports to main
discharging ports.

i
10 E
:

t OIL CARRIER
16
. . Pl
1 s -
-
] // -
13 /" =
T =
: // ke a
L s
1 L~ . s
-~ -
10 e e a-t
. x L &
" © -t
o v SP=10,0D=3188] 34

8 Ce +:--+ SP=13,0D=318

A # = SP=]0, OD=350
; s~ :SPmi3 ODw350
3

& 88 8 9 9 R B MU % B g B/ 9 200

Fig 4. 28 Forecast of optimum oil carrier

tonnage per case, (1987~2000)



26 MEAUBLEE H 13% B 1989

2) AMUE &R

Sty AEE YRR FEAGA &
EHE, ole AWES FEHEQ HRA (limest
one)©] o} Mugol] hF viF = U7l HEolch
AHEE F2 EES IR d3td &B
o FEERE WA= WA EHEEZE X3

ARME, HIAANNES 2977 A F=2 T3,

55, A3 FolM WHEH FA 4%
4,800DWT, <44 16% 9,600DWT, T2 17%
5,100DWT, ¥z 114 9,900DWTS #:
BEol £& BMES A2 JEINT

874K XM & BEOoR BIEMER R 2

o—— DONGHAE
~---= MUKHO ,,
x #--—«  SAMCHEOK

Unit: 1,000 DWT

i ‘87 CEMENT CARRIER

4 4 7
iﬁ{iz;q

13213

o)

Fig 4. 29 Otpimum cement carrier tonnage from
main loading ports to main discharging
ports,

3) #M (T1H) wzAa

st (A B £2 T8 SN £E
Hol Ao WRHME WRE™, XTI
H¥oze 11%  9,900DWT, &4 28
2,800DWT, X 2% 2,200DWT, Fatgte = 4

00047} A o] #HEME (214 4.29), (2¥ 4 3
0yl r.Qit}

olo] MW 8THEE AN ANE BIEMBE
& 78% 44,800DWTolni"go 2 ujd 3,569DW
To] #ABE Wi MW= 2, 000 1608 91,
200DWTe] fnfiEel HRSA Ho old wa
FrEAREE 87THERES 6194904 2,000d4e
1,261 2.2 EojuA E BZolth

ol el gt BiEe 3 AINE MRM H MER
63, 737DWTe} Hiksted Euf 20%S BEALE =
(874E % i 94% 53, 760DWT) & #hgsidax
9,977DWT(119%) o #LiEE BRIl Jegdx 3l
o},

Unit : 1,000 DWT

%
8
)
0,
.-

w /./‘ ,/- .

e d . v -

- P ~—— SPm=§,0Dm3188
40 . L e SPmpoDmgg 3T

e - = SP=9,0D=35

° - a---» SP=12 OD=35)

T ® @ % 9 % B %% @ o % %0

Fig 4, 30 Forecast of optimun cement -carrier
tonnage per case, (1987~2000)

% 4,800DWTe #MEo) £& HAY oz
YElG it

EFAM #EL#wREEe MRS HR
Coil(Hot Rolled Coil), C.R. Coil(Cold Rolled
Coil)FolH, ol& MHEL X HLE =47 10

— 4 6 —



*ue} inRNYHEe] BEMAEE HEd B W 27

€°l e ERYWEA MRt s o) &
&% BEE ZFolor do
TR EEoR WIFMEED 2000874 9
HEMBE (T 43D, (¥ 4. 32> m,
oldl a2 87T JIFE WM - MK BIE
MRS 31% 27,900DWTeln ¢o 2 44 2,8
OIDWTS| AR F7F M2 2, 0004 73%

Unit: 1,000 DWT o——o ULSAN

#---= POHANG

15

‘87 IRON MA TERIAL. MACHMERY CARRIER

10

el
e
EX
240

o
<

Fig 4. 31 Otpimum iron material machinery

carrier tonnage from main loading
ports to main discharging ports,

4) —HWRY WX

A EFFEel UM —M MRS o5t
WA e KW MekA, R, HMhsn, &E
i, AR, MY Solth ke WZE:
I pofet B T8 SoEEo e
Woll, EERS £2 FaYoA ks ¥
LB HRHI AL, MRS SxM 2
E WA glon, $4P C.T.S NL2 &
AHINE EEAAERS £2 Qd 4 8¢
o2 HEEI Aok T HMgE S HAikd
< 268 UfE feEds (D 28) o199 #s

lo &

64,300DWT o] fafifEel HastA Hol oo o}
€ FrEAR RS 8THEE S 314% 94 2, 0004 o)
€ 730822 Eolud @ BYolt.

ol BB B MM - WM WRAS BE K
B8 59, 145DWTol HIs) 20%9) #imscis (87
# FL¥ 37% 33,480DWT) & WEsidaE= 25,6
65DWT (117%) o Al ol BFikaE ol o}

Cnit 11,000 DWT

65 IRON MATERIAL/MACHINERY CARRIER
* X
55 .
50 A
- .
“ /r‘/ . A
PR
e
SO e
x .- -
35 g /‘,.4 .“_,J e
IR
30 0/_1"1'/-" N
M g ——s gp=yu. OD=318 A5
% e R e gpsl2, OD=318
N e st gp=y, OD=3%
w| L 4T gp=i2, OD=350
15
A

&7 8% 89 90 91 92 93 94 95 96 97 Y8 99 2000

Fig 4. 32 Forecast of optimun iron material/
machinery carrier tonnage per case,
(1987 ~2000)

oM #afk=lol £EH ol LT H¥MIRET
e \olch AF, NAX, &4 Fo o
BOZFE XgozE 13% 18 200DWT, R4
8% 9,600DWT, <13 53% 22, 500DWT, #% 4
% 9,200DWT9] #ilifEol £%& HASY 7oz
UEiston, Fa gtto 2o HIEMBEED 2,0
007121 9] #EESE (29 4. 33), (TH 4. 38
of Belch

olol m=v 874 XM —MEYW BIEA
B 159% 124,400DWTel® oid 12, 140DWT
o] i 57t FAZ 2,000 00 344% 282, 2



28 WEAESEE F 136 1989

00DWTS| fafiEol ER3A sof oo fr
EMRE= 1, 46980 A 2,000%0E 3,238% 2
E EouA @ REolth

ol ¥ W= B —R AL (RAAEE 166,

Unit: 1,000 Db .
i
! K7 GENERAL CARGO CARRIER

154 ———¢ KWANGYANG
e-s-e ULSAN

o= POHANG
a——a  (HEJU ‘\
- — % MUKHO \

——e ElLSE

10

carrier

General

Fig 4. 33 Otpimum
tounage from main loading ports to

cargo

main discharging ports,

& RER AEER D SRS £y M
B3} ololue MEGS MMES (X 4 1
Belch Mol ost® e st el
BEAMERMETE SRR MINE%E R
g o 38%0] HESIH, wEE = 23,880DWT el
MRl I LER Aoz R o2 M
Higse g 118 imoll 5, 370DWT ) #ig o]
Bashe, —irEmmee wid 274 fahmel 18,5
10DWTS ol LES Rz Jehuon
RERIZE Rk, Wi ARNE, @i o
2 Yehgth

B9EDWT) Hral 20%S) BBAIER (8745 ik
1914 149, 280DWT) & #hEsluigt= 17, 416DW
T(112%) o ABEEERC] UEUn Y AFol
=

Uit ? 1,000 DWT GENERAL CARGO CARRIER

300
250
200
150,
100 R o
/f‘ e——e SP=9, 0D=314.1 75
V% - SP=12, O= 18
95 - -« SP=4, OD=~i50
- SP=12 OD=350
L

87 s B9 90 91 92 93 94 9 96 9Ty 99 2000

Fig 4. 34 Forecast of optimum General cargo
carrier tonnage per case, (1987 ~2000)
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Table 4.1 Grouth of ship mumber, fonnage ans crewby items (1987~2000)

ltem assification Ship number DWT (ton) Crew reserve crew

Anthracite 2 793 12 13
Cement 7 3, 569 50 55
Iron ore -1 -108 -1 -5
Bituminous 1 1,485 13 14
coal

Fertilizer 1 100 2 2
Others 11 8, 316 96 105
Iron material 3 2,631 30 33
Other ore 2 1, 554 17 18
Machinery 1 170 3 3
Oil 11 5,370 82 90
General

Cargo total 27 18, 510 222 241
Total 38 23, 880 304 331
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