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Abstract

The amount of cargoes by coastal cargo vessels has increased tremendously during the

last decade due to the great growth of korea economy.

But in spite of this trend, there is rarely the substantial analysis on the operational status

of coastal shipping.

In this paper, the chracteristics of seaborne cargo and traffic flow of coastal shipping

surveyed in detail through the statistical and the origination and destination (O.D) analysis.

Also, the basic ship’s tonnage of coastal shipping representing the minimum tonnage

which is capable of carrying the given seaborne cargo is suggested through the computer
simulation using the data of 1985 year.

The results are as follows:

1) the about 80% of total coastal traffic volume is going in/out to the port of Incheon,
Busan, Pohang, Samil, Bukpyung, Mukho, Samchuck, and Jeju.

2) the main cargo items such as oil, iron material, cement, anthracite, grain, fertilizer,
other ore are reached to the about 70% of total amount of coastal trade.

3) ship’s tonnage going in/out to the port of Bukpyung, Busan, Pohang is increasing
linearly year by year, and the amount of oil, iron material, cement, anthracite,
grain, fertilizer, other ore are also increasing in linear pattern.

4) as a result of simulation, the optimum (basic) ship’s tonnage is calculated and it is
verified that the present ship’s tonnage of coastal shipping is 1.89 times of the

optimum (basic) ship’s tonnage.
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Table 2—1. Amount of cargoes by coastal

cargo vessels (Including oil
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Table 2—3. Proportion of cargo volume carrying from each port to mainports in 1984.

En N[ 9 A%+ &l w|s 4% ald w|a
0.8% | al A | —%  25.6%| 12.5%|  9.2%|  8.5%|  57%  52%
0.01 | # 4 1 32.5 17.9 8.7 6.4 5.9 4.0 3.6
0.02 | = g 3.7 17.5 8.5 6.3 5.8 3.9 3.5

-la = - e L
0.2 | = 2 | 32.1 17.7 8.6 6.3 5.9 3.9 3.6
0.002 | s 3 ‘ 31.7 17.4 l‘ 8.5 6.2 5.7 3.8 3.4
0.1 | o + | 330 8.2 | 89 6.5 6.2 - 3.7
24.0 | 4 B} ‘ 32.3 8.8 1 87 6.4 5.9 3.9 ‘l 3.6
0.1 | w 2 33.7 18.1 ‘ 9.0 A — L1 38
0.03 | = 3 % 32 175 | 8.5 6.2 5.7 3.8 l\ 3.5
0.05 | = =320 17.6 l 8.6 6.3 5.8 39 | 36
0.003| 4 A = ‘ 31.9 7.6 | 8.5 6.3 6.0 3.9 \ 3.5

| 5 = = ‘ _ ey {l s ~ _ _ _
0.04 KX x 323 17.8 1 8.7 6.4 5.9 3.6 ‘ 3.6

' |

0.001 | 5 #0318 17.5 | 8.5 6.2 5.8 3.9 3.5
0.4 + A ; 38.5 — 103 7.6 7.0 4.7 i 4.3
190 | ¢ & E 33.9 18.7 ‘\ 9.1 — B2 a1 38
1.0 | = 30 8T 19.1 | — 6.9 6.3 L2 39
7.0 | 3 ‘ 31.9 7.6 | 8.6 6.3 5.3 3.9 3.6
11.0 = 5 321 17.7 ‘ 8.6 6.4 5.9 3.0 3.6
0.9 | =« EY 31.8 7.5 | 8.5 6.3 5.8 3.9 | -
40 | 4 A 318 175 | 85 6.3 58 | 39 | 36
10 | * 32.9 18.1 \ 8.8 6.5 6.0 4.0 ‘ -
0.3 | 4 3 = 32.0 17.6 i 8.6 6.3 5.8 I 3.9 ; 3.6
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Table 2—4. Proportion of cargo volume carrying from each port to mainports in 1985.

MM H\L A A+ Az G4 L g 4la = | A F
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— T P — — — — _ — — -
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0.002 < = | 30.2 | 16.0 8.7 6.8 5.5 5.4 | 3.7 3.1
0.2 | o | 33| 166 | 9.0 7.0 5.7 5.6 — 33
26.0 | 4 9 32.4 | 17.2 9.3 — 5.9 5.8 4.0 3.4
0.1 | = A 31.9 | 16.9 9.2 7.2 — 57 | 3.9 3.4
0.002; = & 30.3 16.1 8.7 6.8 5.5 5.4 i 37 1 32
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— A z — — = ' - — — — —
0.09| = z | 305 | 162 8.8 6.8 5.6 5.4 l 28 | 3.2
0.004 = g 01l el g7l 67| 54 sz o360 31
0.4 | = A ] 360} . — 103 8.1 6.6 64 38 3.8
21.0 | = & 220 | 1 9.2 Y, 17.1 — s 3.4
7.0 | = 3 33.0 17.5 v A\ A 6.1 5.9 4.1 3.5
8.0 | » 3 0.3 161 a7 L 6.8 5.6 5.4 3.7 3.2
1o | = 5 . 305, 162 88 . 6.8 5.6 5.4 3.8 3.2
0.9 | z | 30:‘ 16.0% 875 6.8 5.5 5.4 3.7 3.6
4.0 | & ke 3.2 | 150 ;. 87 .68 5.5 5.4 3.7 3.2
L0 | A F L2 155 ] Go| 3.0 5.7 5.6 3.8 -
0.3 © A ;i 20.4 lbli &Ti 6.8 5.6 5.4 3.7 3.2
| l
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Table 2—5, Numbers and gross tonnage of
entering-departing ships per
port in 1984

Table 2—7. Numbers and gross tonnage of
entering-departing ships per

port in 1985

N 3 | = 5! SO TE g ¥ | # 2
N g N1+ ' 44| =
ol Al 13,286 6,264,903 13,822 6,150,922 d A | 14 530: 8,149,102 14,419| 8, 048, 378
¥+ A4l 5031 966,720, 5031 965,720 F 4! 5,248 1,022,215 5,248 1,022,215
g | 580, 57,856! 582 71,034 T % | 319! 39,730 316 38,658
Z A 27| 109, 122 25 96,244 * A 35! 46, 263? 36/ 46,263
% x| 8,185 971,727, 7,856 939,415 %z | 3638 940, 741} 8,266/ 979,651
4 = 532, 91,543 5270 91,604 4 = 590, 140, 992‘ 587| 140, 699
o | 3,508 1,181,480 3,517 1,176,087 a4 T 2 692! 1,176,785  2,679] 1,173, 956
4 49 4,673 6,041,224, 4,618i 6,032,899 4+ 4 4,948 7,243,834  4,924] 6, 964, 327
ab &b | 5,786] 1,823,424 5 775 1,819,005 B A 5,462 1,827,632 5,546 1,847,510
A L 5561 202, 668 558 205, 381 A 3 518 218,022 527} 215,960
F 6,604 497,454 6,297, 466, 247 o W 5,690 455,980, 6,056 446, 309
A A = | 2,913 334,954/ 2,925 335,638 4 A £ | 4,054 435,806 4,103] 439,732
I 5= 59 7,263 59 7,263 5 L 50 5, 461 50 5,461
% = 651] 527,630 607! 470,933 5 = 560 364,904 560 342, 356
z 8 191 104, 184 182 99, 665 z # 182, 81, 134% 179l 78,743
X & 5,713 4,609,312 5,608] 4,504, 258 ¥+ A& 5,896 4,698, 450} 5,880, 4,624, 518
% A | 7,268 5,988,469 7,167| 6,037,349 %+ & 6,986 5910, 526! 6, 848{ 5, 855, 625
X & | 4,986 3,165,846 4,913 3,180,114 ¥ | 5268 4,544, 968' 5, 250‘ 4,534, 682
x 3 751 1,746, 144 748) 1,721,781 *+ ¥ 740i 1,768, 638 735’ 1,787, 874
2 & | 3,241] 3,498,608 3,213 2,466,931 B & | 3,232 2,463,219 3,237 2,460,543
4+ 2 622 256,046 622/ 251,046 % 2 586, 251, 852 584 250,932
4 A 535 740,075 533] 738,156 4 A 550, 868,071 552 867,973
A 3| 7,619 4,321,295 7,630 4,358,836 A F | 8,464] 4,315, 124] 8,408 4, 276, 680
A7 Z | 2,444] 436,198  2,442) 435,245 A F = | 2,136 401,091 2,130! 399,040
AR 2 I, AWM, BN, B, BRU, B, BE Y, S0, BEENA MEA
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Table 2—6, Proportion of ship’s numbers and gross tonnage moving from each port to
main ports in 1984.

number (tonnage): %

B goll o) T T4l Eh

oo . |vAal® oz oxle ala el owla gl
15.0% 4.3%| <l q —  11.6 10.8 10.2 9.3 6.8 6.3 7.8
| (2.4 (1.9l (17.4)) (12.4)] (8.4) (17.5)| (25.6)
6.0 2.2 A A 18.0 ' 10.2 9.5 9.0 5.6 6.0 5.6 6.9
(15.8). (2.1 (10 3) (15.0)| (15. 1) (8.7)] (15.1)] (10.1)

0.7 0.2 2 8} 17.0 9.6 8. 8.4 7.7 5.7 5.2 6.5
. (15.5)) (2.1 (0. 1) (14.7) (0.7 (85| (1.7 ars)

0.02| 02| = 4 6.3 8.0 8.0 8.0 4.0 4.0 4.0 4.0

OB () (0) 0) 0) 0) 0) <0)

9.0 2.2 = x i 18.8] — 9.9 9.4 8.5 6.2 17.2 7.
(15.8) (10.3); (15.0)] ( 0.8)] ( 8.6) (151) (11. 0)

0.6 0.2 | % 17.0 9.7 8.9 8.3 7.6 5.5 5.1 6.5
(15.5)) (2.1)| (10.1)] (4.7 (0.8 (7.1 (14.5)| @17.4)

4.0 2.7 o R 17.8 10.0 9.3 8.8 8.0 5.9 5.5 6.8
(16.7)| (2.1 Q0. 7) (11. 0) (0.8) (6.5 (15.2) (18 2)

5.0 14.0 4+ o) 18.0 10.2 9. 8. 8.1 6.0 — 6.
(18.1; ( 2.4) Q1. 8) Qar. 2) (0.8 (87 (12. 6)

7.0 4.2 u}h A 18.2 10.3 9.6 9.1 8.3 6.0 5.6 6.0
(16. 1) (2.2)| (10.5] (11.2)] (0.9 (7.4 154} (11.2)

0.6 0.5 A E 17.0 9.7 9.0 8.4 7.7 5.6 5.2 6.5
(15.5)) (2.1 (10.1)] (14.7)] (1.1) (85 (149 (10. 8)

7.0 1.0 % = 18.4 10.5 9.7 9.2 — 6.1 5.7 7.
(15.6)! (2.1 (10.2)] (15.0) (8.6) (15°0) (10.9)

3.0 0.8 4 A = 17.6 10.0 9.2 8.8 8.0 5.8 5.4 6.7
(15.5)] (2.1 (10.1)| (14.8); ( 0.8)] ( 85) (15.0) (10.8)

0.07 0.02| & & = 16.9 8.5 8.5 8.5 6.8 5.1 5.1 5.1

(0) (0) (0) 0) 0) (0 (0) (0)

0.7 1.0 2. z 17.1 9.6 8.9 8.9 7.7 5.6 5.3 6.4
(15.6)] (2.1 (10.2)] (14.8)) (0.8) (87 (150 (10.1)

0.2 0.2 a 3 17.0 9.3 8.8 8.2 7.7 5.5 4.9 6.0
(15.5); (L1 (3 5) (14.7)] (0.8 (85) (14.8) (10.8)

7.0 10.5 + A 18.2 10.3 9. 9.1 8.2 6.0 5.6 —

(17.3)] (2.3) (L 3) (16.5)] (1.2) (8.0) (16.6)

8.3 14.0 <+ A 18.6 10.5 9.8 — 8.4 6.2 5.7 7.1
18.1)] (2.4) (1. 8) (1 2) (8. 3)» 7.4 2.6

5.7 7.4 | % 8} 18.0 10.2 9. 9.0 8. — | 5.6 6.9
(16.7)] (2.2) (10. 8) (15.8)} (0. 9) (15.9)! (11.6)

0.87 | 4.0 | ¥ 3 17.1 9.6 9.0 8.4 7.8 5.6 5.2 6.6
(16.0); ( 2.2)! (10. 4) (15. 3) o 8) (8.6)] (15.4) (11.2)

3.7 5.7 * kA 17.6 10.0 9. 8. 8. 5.9 5.4 6.8
(16.3)] ( 2.2)f (10. 6) ( 6.4) ( 1.1) (7.8 (5.7 (11.4)

0.72 0.6 = ES 17.0 9.5 9.0 8.5 7.7 5.6 5.3 6.1
(15.5)1 (1.3)] (3.6) (14.8)] (1.1) (7.2) (14.9! (10.8)

0.62 1.7 | & = 17.0 9.6 8.8 8.4 7.7 5.6 5.3 6.6
(15.7)} ( 8.1) (10.2) (14. 9) (0.8)] (85) (15.0) (10.9)

8.9 10.1 A + 18.7 10.6 — 9. 8.5 6.2 5.8 7.2
(17.2)] ( 2.3) (16. 3) (1.2)] (8.8 (16 5) (12.0)

2.8 1.0 A4 A = 17.5 9.9 9.2 8.7 7.9 58 5. 6.7
(15.6)f (1.3); (10.1)] (14.8)] (1.0 (86) (15 0) (10.9)
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Table 2—8, Proportion of ship’s numbers and gross tonnage moving from each
port to main ports in 1985.

number (tonnage): %

B Tl T -

a ol = 4 AdF 2iA FI & A3 Rz oFa 9l o
S Jo

16.3% 16.9%] o Bl —  7.1] 119 9.6 12.1 7.1 6.6 8.0

(2.4) (11.0)| (15.7)] ( 2.2)] (11.6)| (19.9) (12.0)

5.9 2.1 e A 19.6 | 10.5| 10.3 8.3 6.7 6.1 5.7 6.9

19.2)] (18| (9.1 3. 0) (0.8)] (9.6)] (16.5)| (10.0)

0.3 0.08| = 3} 18.4 9.8 9.5 7. 6.3 5.7 5.4 6.3

(18.8)] ( 1.8) (8.9 (12.7) (0.6) (9.4) (16.1) ( 9.8)

0.04 | 0.09| = 2 16.7 8.3 8.3 5.6 5.6 5.6 2.8 5.6

(18.8)] (1.8 (89| (12.3) (0.8)] (9.4 16.1)| (9.8

9.3 2.0 = T 20.4 —  10.8 8.7 7.0 6.4 6.0 7.2

(19.2) (9.1 (12.9)] (0.8) (9.6) (16.4) (10.0)

0.6 0.2 st = 18.4 9.9 9.7 7.8 6.3 5.8 5.3 6.5

(18.9)| (1.8)] (89 (12.7) (0.8)] (9.5 16.2)] (0. 0)

3.0 2.4 o] -~ 19.0| 19.0] 10.0 8.1 6.5 5.9 5.6 6.7

(19.3)] (1.8)] (91| (130 (0.9) (9.6 (16.5)] (10.0)

: . s 4 19.5 1 10.4| 10.3 8.3 7.6 7.0 - 6.9
b5 | 6 (22.4) (2.1) (10.6)| (15.2)| ( 1.0) (11.2) 1.7
6. 8 w} A 19.6 | 10.5| 10.3 8.3 5.9 6.1 5.8 6.9

2| 3 aem| (L9l (92 a3l (o9 (98 67| 161)

. .4 2 # 18.4 9.9 9.7 7.8 6.3 5.7 5.3 6.5
0-5 0 (18.9)) (1.8) (89)f (12.8)] (0.9) (9.5 (16.2)] ( 9.8)

: 0.9 = 19.7 | 10.6| 10.4 8.4 — —| 5.8 7.0
6.8 ¥ "l deol s ool az s) 16.3) ( 9.9)

) A4 A = 19.3| 10.3| 10.1 8. 6.6 6.0 5.7 6.8
vo 1 09 (19.0)| (1.8 (89 (12 s) (0.9 (95| (16.3)] ( 9.8)

.05 ) 2 3 18.0 8.0 8.0 6.0 6.0 4.0 4.0 6.0
0.0 0.1 | # (18.9) (L8 (89 27| (0.9 (9.4 61| (9.8

. ) 2 z 18.4 9.8 9.6 7.8 6.3 5.7 5.4 6.4
0.6 07 19°0)| (1.8 (90 (12:8)] (0.9 (9.5 (162)] (9.8

, ] z 8 18.4 9.5 9.5 7.8 6.1 5.6 5.0 6.1
0-2 0-1 (18.9)] (1.8 (89 @27 (0.9 (9.4)] (s. 2) (9.8

. 6 . 2 Ak 19.7 10.6 10.4 8.4 6.8 6.2 5. —
° +7 N (20.9) (2.0 (99 (141 (1.0 0.5 a7 9)

. . S A 19.6 10.5 10.3 — 6.8 6.3 5.8 6.9
7.7 | 12.3 + eLel 2| 102 (1.0) QL0 @85 11.0)
5.9 . E 3 19.5| 10.5| 10.3 8.3 6.7 -~ 5.7 6.9

%5 d (20.8)] (2.0) (98 (14.0) (1.0) (17.8)} (10.8)

.8 . 3 5 18.5 9.9 9.7 7.9 6.3 5.7 5.4 6.5
0 7 N ? (19.5)] (L9 (92 a3.2)] (0.9 (9.8 167 (10.1)
3.6 . 2 5 19.1] 10.2| 10.0 8.1 6.5 6.0 5.6 6.8

>1 N = (19.8)] (1.9)| (9.3) 4.4 (09 (9.9 a7 0) (10. 3)

. . 5 4 E- 18.5 9.9 9.8 7.9 6.3 5.8 5. 6.
o6 ° (19.0)| (1.8)] (9 0) (12.8)] (0.9 (9.5 (16.2) (9. s)

.6 1.8 A % 18.5 9.8 9, 7.8 6.3 5.8 5.4 6.5
° i 19. D] (1.8)] Qo 2) (12.9)] (0.9)] (9.6)] (16.4)] (0. 9)

) . A = 20.4 | 10.9 - 87 7.0 6.4 6.0 7.
%5 %0 ] N (20.7)) (2.0) (14.0)| (0.9)] (10.3)] (17 7) (10. 7)

4 0.8 A £ 18.8 | 10.1 8.0 6.4 5.9 5. 6.7
g P (19.0)| (1.8 (9 0)| (12.8)f (0.9)) (9.5)] (16 2) (9.8)
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Table 3—2. Trend line of cargo amount, ship’s tonnage monthly.
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Table 3—4. Trend line of ship’s tonnage to cargo amounts monthly and regression

coefficient.
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Table 3—5. Regression coefficient of port more or less than 1,000, 000 ton of cargoes.
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Table 3—6. Annual trend line of entering-departing cargo amount.
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Table 4—1. Ship's numbers, gross tonnage per registered ports.
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Fig.4—1. Proportion of ship’s number, tonnage per grt class.
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Fig.4—3. flow-chart of algorithm.
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