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Abstracet

In the past twenty vears, there has been rapid increase m the volume of
traffic in Korea due to the great grosth of the Korcan cconomy,

Qince transportation provides an infrastructure vital 1o ceonomic growth, it
hecomes more and more an inteprat part of the Kerean cooneniny, I'he importance
of coastal shipping stands out in particulac. not aniv because of the expansion
limit on the road network, but alse because of sotration in the capacity of rail
transportation,

In spite of this increase and its importance, coustal <hipping is falling behind
partly because it is given less emphasis than ocean  woing shipping and other
inland transportation ~systems and pardy  because of overcompetition  due to
excessive ship tonnage,

Therefore, estimating and planning optimum  ship tonnage i« the tirst task to
develop Korean coastal shipping.

This paper aims to estimate the aptimum  coastal ship tonnage by computer
simulation and finallv to draw up plans for the ship ronnage balance according to
supply and demand,

The estimation of the optimum ship tonnage is performed by the method of
() ‘I and time series analysis,

The results are as follows !

1. The optimum ship tonnage in 1987 was 358,680 DWT. which is 54% of

the current ship tonnage 481 ships, 662,664 DWT! that is equal to the
optimum ship tonnage in 1998, This overcapacity results in excessive

competition and financial difficulties in Korean coastal shipping.

£9, The excessive ship tonnage can be broken down into ship types as
follows | oil carrier 250,926 DWTi350%), cement carrier 9,977 DWTi119
941, iron material - machinery carrier 25.665 DWT(117%, general cargo
carrier 17.416 DWT112%:,

{3+ The current total ship crew of 5,079 is more than the verified optimally

efficient figure of 3,808 by 1271
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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 Total Coastal (%) | Ocean- going | Total (%)
%
Year Import Export Sub-total )
1977 8,127,972 | 1581558 | 514%8,037 | 16,814,377 | 68,312,414
6.4 14 12.6
19738 94,709,200 | 16,827,080 | 61,843,383 | 16,088 737 | 77.8%.120 .
' 115 16.6 157
1979 109,578,386 | 18,759,212 | 72,991,945 | 17,827,729 | %,819,674
0.5 35 3
1980 112,8%.35) | 18,851,459 | 71,352,567 | 22,682,324 | 94,034,891
15.8 12 126
1981 127,158,108 | 21,837,155 | 79,023,958 | 26,296,990 | 105,320,948
19 3 58
1982 134,487,837 | 25,981,289 | 80,937,991 | 27,568,557 | 108,506,548
10.1 8.9 9.1
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 | 3L314,846 | 95,118,863 | 30,617,346 | 125,736,209
7.7 5.8 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 | 41765644 | 153,823 446
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Table 2, 2 Proportion of coastal toward 0/G Ship no, & tonnage,

Classifi- Arrival Proportion of coastal
N\, cation (Jeean-going toward Ocean -going
Coastal Total
Sub-Total !

Year Number | Gross Ton Number Gross Ton|  Number Gross Ton Number | Gross Ton
1977 17,811 76,674,982 69,683 23, 785857 87194 | 100,406 834 25.6 33
1973 18,876 86,460,548 79,002 1 27316 364 97878 | 113,776,912 239 37
1979 19719 | 102,633,575 79.9% | 30,779,895 N7 | 1343470 4.6 34
19§10 18,686 | 103,631,378 73.984 30,714, 681 92,670 | 134,340,059 253 33
1981 19,884 | 120,407 671 76,457 31,845,222 %340 | 152,252 803 2 378
14982 19,760 113,351,771 80,284 34, 343,103 100,044 | 172,6% 874 4.6 4():2
14383 19,723 | 156,218 346 83450 | 40 %485 103,182} 197,163,211 23.6 381
1984 1975 166,217 318 &89 | 4291137 106,772 1 200,208,455 249 387
19¥5 fo20.0% 179,760,177 8312 | 47405632 108,340 | 227 165,809 226 379
1986 <1878 {201,8% 616 101.2% 51, 46, 170 123165 | 252,902,786 216 3%

B Fefveeh R RMATel AHRMAERS Yol vol 1987 10H £ B AL A A
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Table 2. 3 Registered ship number, tonnage at Korean ports,

BEEBFAE K2R

FWOE Bl

shiptype Cargo vessel Tanker Total

port wumber | Gross Ton| number | Gross Ton| number | Gross Ton
SEOUL 54| 119.057.68] 38 | 103.161.39| 92 | 222.219.07
PUSAN 520 | 4147523 109 | 996423 161 | 111.439.46
INCHEON 16 3 874,47 g S68.84 | 24 1.443.31
MOK PO 25 109333 13 202.96| 38 5.235.79
YEOSU 15 1.208.68| 25 9.107.05| 40 | 10,315.73
CHEJU 20 8,617.01 i 1.7 21 8.678.28
GUNSAN 1 44.00 3 109.87 4 153.87
MASAN 5 1%075.63 I 88,13 6 1,163.81
CHUNGMU 18 2 514.54 1 02.21]  2 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
UT.SAN I 197.02| 27 9.906.08| 28 | 10,403.10
WANDO 4 202.66 8 u324| 12 345 90
TOTAL 234 | 193,052.43| 247 | 196.360.50| 481 | 389.412.93
(2812 2 R GRS deln st —ArEmAel AT 5004 vlakel 4ol

71%. iBigayel 75+

T drh
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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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Table 3. 1 Capacity of cargo handling and Berthing at Korean ports,
\\\\_\ ltem Cargo handling Befrthing capacity
Port T capacitvi 1, 000M /1T ¢Ship number!

Total 117,928 249
INCHEON 14,730 36
KOJFEONG 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
PYEREONGTAEK 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
U1.SAN 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
OTHERS, 3,123 9
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Table 3. 2 Typical ship tonnage per port,

PYONG- CHANG - CHIN- | CHUN- | SAMCH-
N § ) MIL | MASAN | MASAN
PORT | INCHON TAEK KUNSAN HANG 0KPO | WANDO | YOSU | Sawmil MASAN | MASAN HAE ot ONPO
DWT €% 0 300 20 2,000 20 20 600 2,30 0 600 20 pat
CHANG . , PUKPY- e " SAM . [ SOGWI -
X N | PUSAN | ULSAN NG M " X
PORT SUNGPO OKPO KOHYON | PUSAN | ULSAN | POHANG 0N {UKHO | SOKCHO CHOK CHERU PO OTHERS
DWT 20 1,100 600 L0 1400 1,400 3.60 1,200 600 240 80 300 20
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Forecast total coastal ship tonnoge, crew.

Appendix 5.

(1987 - 2000)
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CASE 4, SP = 12,13
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Appendix 6. Program of estimating optimum ship tonnage. ship

crew by O/D and Time searies analvsis between Coastal Ports
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do 923 j=1.,n
sy(1, ji=0.
sxy(i, j)=0.
9z3 continue
read{€,556) titlelti1iz)
cSé format (a20) .
c write{(6,857) taitlel(1r:2
£s7 forrat (/7,103 Than . Tawoe ='.acl )
2999 read(S,») tsum
read(&,*) ((cf1.}),;=1t.nnj 3= n!
read(S,+) ((dfi1. )?r,31=1.,nn) 37" .0
do 302 i=1.n
do 302 1=t n
AN arcwulyl ="
r=tbal
g YeT kh=1,
P reading the 3=
< afv1 ouTput trade qQquentitly
- Eix) input 1rade quartily
z gli! the nam ]
= write & ETC
2T format./ 2x E. semo--h=' 1T
go 104 :=1.rm
a’‘yiEc iy, hr
b(1r'=dfi.k¥)
T continue
do 320 ::=%V.r
at1,=3(31+0 (00!
Stirzbr1)+0 060
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continmue
suma=0
sumb=0
do 600 1=1 r
sSuma=suyma+aly i}
sumb=eumb+ho
rfisumas ne sumb gc te &0
9o to &€0¢8
writevt, 102)
fermaticx  xxwerrorar s 2
(Whet 1S Wrong oUTLUT e ot wmgogl To input’
writed{6,316) euma sumt
format(2x ‘ouTpUY Zuantit .,
<X, "1nput QuanTity= i
Cont i nue
sum=(suma+sumb ) 2
do 32271 i=t.n
atid=alii*sum suma
biir=b i rsxgum. ceums
continue
do 603 1=1 .n
viti=all) /sum
viill=bi{1)/sum

designate coefficient ', 1)

do 604 1=1 n
do &£04 3=t .n
101 eq 1) g to GOt
wiy, yj)=y
go to 604
wii,1)=0
continue
llzlng y (ki
do (6& j=1
y']':‘-'(j’
corntinue
1Count=]
dr~ 777 11='.100
de ol 221 .n
de 613 j=1.n
POW(L . 1i=x /3 inyiy yrrviay
fl1 j =rowli, y)wsun
rosum=0
deo 371 1=1 .n
do 371 ;=1 .,n
TOSUMSTOSUM+TOW! ], 1)

continue

aju=! O-rosum

it labs{ajul gt 1 Qe-041 go to 272
374

do 614 =1 n
ffeffrabs(uly)-yni,;,
do 618 3=1,n
ff=Ff+abs(v!J)—vh’JH
continue
tcountEicount +200
write{b6.18B3) icounrt,ff

fornarf//,Ex.'computatxon count=" 15 1.,
‘the value of error=’, e|S &
1fli1count e 15000) go to 701
1FUEf gt ?8 } g to 616
continye
do 311 1=1,n
do 311 =1 .n
aroufl,j)=arouix,j *Towiy ) ifrgsum te gy
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