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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(Q.D)
analysis.
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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 follow :

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, fertillizer,
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 2-2. O/D table of cargo trafic.

Unit : Ton
A &g o
AN [CAd ||t alralsa|lrgsay|8s|an |42 5 [0
s |4 %)
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Q4 | 20,088) - 1,589 5,303 16,031 5,764] 7,813 36| 1,015 234  3,48] 70,461 0.2
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Fig. 2-1. Entering cargo rates of main ports to total amount of cargoes.
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Table 2 — 3. Proportion of cargo volume carrying from each port to mainports

in 1984,
Fekol] o 43t
A A|NF A E G| A A|d £ (4 2
& T4 (&
0.8% | A | -% [25.6%]12.5% ] 9.2% | 8.5% | 5.7% | 5 2%
0.01 | # A |25 (179 |87 |64 |59 |ag |0
0.02 | # & | 3.7 |175 | 85 | 63 |58 |39 |35
- i b - - - - - - -
0.2 £ £ |31 (177 |86 | 63 |59 |39 |36
0.002 | sl = | 3L7 |17.4 | 85 | 62 |57 |38 |34
0.1 o + 330 (182 |89 |65 |62 - 3.7
24.0 A 4 | 323 (188 |87 |64 [59 |39 |36
0.1 u} A 10337 (181 | 9.0 | 6.7 - 4.1 | 3.8
0.03 2l 8l | 3.2 |17.5 |85 |62 |57 |38 |35
0.05 3 T | 320176 |86 |63 |58 |39 3.6
0.003 | 4 Z | 3.9 (176 |85 |63 |60 |39 |35
- A & 3 - - - - - - -
0.04 < X 1323|178 |87 |64 (59 |36 |36
0.001 | = d | 318 (175 |85 |62 |58 |39 |43
0.4 3 A | 385 - 103 |76 |70 | 47 |38
19.0 ¢ A |033.9 |18.7 | 9.1 - 6.2 | 41 | 3.9
11.0 x & | 34.7 [19.1 - 6.9 | 63 | 42 | 356
7.0 3 3 | 3.9 [176 |86 |63 |58 |39 |36
11.0 5 2 1321|177 |86 (64 |59 |39 |36
0.9 = % 1318 (175 |86 |63 |58 | 39 -
4.0 4 4 | 3L8 [185 |85 |63 [58 |39 |36
L0 Al F 1329 (181 |88 |65 |60 | 40 -
0.3 A A £ 320176 [86 |62 |58 | 39 |36
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Table2-4. Proportion of cargo volume carrying from each port to mainports in 1985.

3%l ol Sk

g Al® Az g4 |t e 4 F)AF
a4 | 2%
05% | Al - | 2009% | 124% | 97% | 79% | 7.7% | 53% | 46%
0.01 7 A4l 309 | 164 | 89 | 69 | 57 | 55 | 38 | 33
0.01 % s| 302 | 160 | 87 | 68 | 55 | 54 | 37 | 32
- I A - - - - - - - -
02 = 2| 306 | 162 | 88 | 69 | 56 | 55 | 38 | 32
0002 |9 < | 302 | 160 | 87 | 68 | 55 | 54 | 37 | 31
0.2 o] 2| 313 | 166 | 90 | 70 | 57 | 56 - 33 -
26.0 A} 9l 324 | 172 | 93 - 59 | 58 | 40 | 34
0.1 o} A 319 | 169 | 92 | 72 - 57 | 39 | 34
0002 | A s 303 | 161 | 87 | 68 | 55 | 54 | 37 | 32
0.04 z = 304 | 161 | 87 | 68 | 56 | 54 | 37 | 32
0.06 A4 A Z| 302 | 160 | 87 | 67 | 55 | 54 | 37 | 31
0.09 < 2| 305 | 162 | 88 | 68 | 56 | 54 | 38 | 32
0004 |3 @ 301 | 159 | 87 | 67 | 54 | 52 | 36 | 31
0.4 3 Al 360 | - | 103 | 81 | 66 | 64 | 38 | 38
210 < al 30 p 17 | 92 | 72 | 1Ml - 39 | 34
7.0 z 3| 330 | 175 | - 74 | 61 | 59 | 41 | 35
8.0 2 53| 303 | 161 | 87 | 68 | 56 | 54 | 37 | 32
110 = 5| 305 | 162 | 88 | 68 | 56 | 54 | 38 | 32
09 & 2| 302 | 160 | 87 | 68 | 55 | 54 | 37 | 36
40 A 2| 302 | 160 | 87 | 68 | 55 | 54 | 37 | 32
1.0 A =1 312 | 165 | 90 { 30 | 57 | 56 | 38 -
03 4 A %| 304 | 61| 87 | 68 | 56 | 54 | 37 | 32
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Table2-5. Numbers and gross

tonnage of entering-departing

ships per port in 1984.

Table2-7. Numbers and gross

tonnage of entering-departing

ships per port in 1985.

T a4 # : g

g7 (4 4| B |A 4| E

ol A | 13286 6264903 | 13,822 | 6,150,922
# A 5031] 966720 5031| 966,720
A ¥ 580 57,856 | 582 71,034
z 3 27| 109422 % | 96,244
% x| 818 | 971,727 7,8% | 939415
st = 53| 91543 527| 91,604
o 4| 3598 | 1,181,480 | 3517 1,176,087
Ao 4673 | 6,041,024 | 4618 | 6,032,899
o} 4| 5786 | 1823424 | 5775 | 1,819,005
A | 55| 202668 | 558 205381
2 % 6694 | 497454 | 6207 | 466247
AAT| 2913| 334954 | 2925 | 335638
A&L 59 7,263 59 7,263
£ Z| 651| 527630 607 | 470933
2@ 191| 104184 | 182 99,665
24| 5713 | 4609312 | 5698 | 4,504,258
$ Ab| 7268 | 5988469 | 7167 6,037,349
T 3| 4986 | 3165846 | 4913 | 3,180,114
2 o3 751 1746144 | 48| 1,721,781
T 3| 3241 3498608 | 3213 | 2466931
4 = | 62| 206046| 62| 25,046
A A 535 | 740075 | 533 | 738,156
A F| 7619 | 4321295 | 7,630 | 4,358,836
AAE | 2444 | 436198 | 2442 | 435245

T 4 z %

g |4 4 B |4 45| £

ol M| 14530 | 8149102 | 14,419 | 8,048,378
F A 52481 1022215 5248 1,022,215
A & 39| 39730 | 36| 38658
3 36| 46,263 36| 46,263
2 x| 8638 | 940,741 8266| 979,651
s = | 50| 140992 | 587 140699
of 4| 2692| 1176785 | 2,679 | 1,173,956
Ao | 4948 | 7243834 | 4924 | 6964327
oAb | 5462 | 1827632 | 5546 1847510
A 8| 518 21802| 527 | 215960
% ¥ 5690 | 455980 | 6,056 | 446,309
AAE | 4064 | 435806 | 4,103 | 439,732
242 50 5,461 50 5,461
< Z| 560 | 364904 | 560 | 342,356
@ 18| 8LI14| 179 78,743
54| 589 | 4698450 | 5880 | 4,624,518
+ 4| 6986 | 591052 | 6848 | 5855625
T 8| 528 | 4544968 | 5250 | 4,534,682
¥ 5| T40| 1768638 | 735 | 1,787,874
2 3| 3232| 2463219 | 3237 2460543
& x| 58| 251852 | 584 | 250,932
A A 550 | 868071| 552 | 867973
A | 8464 | 4315124 | 8408 | 4,276,680
AAL| 2136 | 401,091 | 2130 | 399,040
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Table2-6. Proportion of ship’s numbers and gross tonnage moving from each port to

main ports in 1984,

number(tonnage) : %

e T g

) VAT 2|42 ¢43% 23|49
4 4|e 4|
15.0% | 43% (&0 A - | 16 | 108 | 102 | 93 | 68 | 63 | 78

@4) | QL9) | a74) | q24) | 84) | (175) | (256)

18.8 10.2 9.5 9.0 5.6 6.0 5.6 6.9
158) | @1 | 103) | 50 | @51 | 87 (15.1) | (10.1)

0.7 02 (% g 170 9.6 89 8.4 7.7 5.7 5.2 6.
(155 | @1 | Q01 | a4 | 07 (8.5) (L9 | @75

6.0 22

Pt
>
>,

002 | 02 |z= A 63 80 80 80 40 40 40 40
0 © (0 ) ()] (1)} ()} {0)
9.0 22 |2 = 188 - 99 94 85 62 172 72
(15.8) (103) | 150) | 08 | @8 | 51 | (L0)

0.6 02 19 £l 170 9.7 89 8.3 76 55 5. 6.5
(155) | @1) | Qo | @4 | 08 (1) | (145 | (174)

40 27 |4 F| 178 10.0 9.3 8.8 8.0 59 5.5 6.8
167 | @ | Q07 | L0y | (08) (65) | (152) | (182)
5.0 140 (A d| 180 10.2 9.4 8.9 81 6.0 - 6.9

181 | @4 | au8) | a72) | (08) 8.7 (126)

70 42 | = A 182 10.3 9.6 9.1 8.3 6.0 5.6 6.0
16D | @2 | 105 | Q12 | (09 (74 | (154 | (112

0.6 05 A d) 170 9.7 9.0 84 7.7 56 5.2 6.5
(155) | @ | @1 | 40 | @1 (85) | (149) | (108)

7.0 0 | % 1 184 10.5 9.7 9.2 - 6.1 9.7 7.1
(156) | (1) | (102 | (150 86} | (150) | (109

30 08 (4 A x| 176 10.0 9.2 88 8.0 58 5.4 6.7
(I55) | @) | Q01 | (48 | (08) 85 | (150 | (108

0.07 002 |4 4 2] 169 8.5 85 85 6.8 5.1 5.1 5.1

0 © © ) © ) ) ©)

0.7 10 | % 2| 171 9.6 89 89 7.7 56 53 6.4
(156) | 1) | (102) | (48 | (08 @7 1 (150 | qoy

0.2 02 |z Al 170 93. 88 8.2 7.7 55 49 6.0
(155) | (L1 85 | 41 | (08 @5 | (148 { (108

70 105 | % A 182 103 9.6 91 82 60 5.6 -
173y | 3 | M3 | 65 | 12 @0 | (66
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83

5.7

0.87

37

0.72

0.62

89

28

14.0

74

40

87

0.6

17

101

10

+ 4
ER
T
I
& oz
& A
Az
A4z

186
(18.1)

180
(16.7)

171
{16.0)

17.6
(16.3)

170
{15.5)

170
(15.7)

18.7
17.2)

175
{15.6)

105
@24

10.2
2.2)

96
2.2)

100
2.2)
9.5
(L3)
9.6
81
10.6
2.3

99
(13)

9.8 - 8.4 6.2 5.7 71
(11.3) {1.2) 83 | (74 | (126)
9.5 9.0 8.2 - 5.6 6.9
108) | 158 | 09 (159 | (116)

9.0 84 78 56 52 | 66
(104) | (153) | (0.3) 86) | (154) | (112)

9.3 88 8.0 59 54 6.8
(106) | (64) {11 (75 | @57 | Q14

9.0 85 7.1 56 5.3 6.4
(¢6) | (148 | @D (72) | 149 | (08

88 84 71 2.6 53 6.6
102) | 149 | ©8) @®5) | (1500 | (10.9)

- 9.3 8.5 6.2 58 72
(16.3) | (1.2} 88 | (165 | (120)

9.2 8.7 79 53 54 6.7
101 | (148 | (10 86 | (150 | (109

Table2-8. Proportion of ship’s numbers and gross tonnage moving from each port to

main ports in 1985.

number(tonnage) : %

2340l g T4

s
d AT z|AF|EAF |2 |4 A

3 4le 4| ¥
163% | 169% | o Al - 71 119 96 121 71 6.6 8.0
@4 | 110 | @150 | @2 | a6 | (199 | (120
59 21 | # Al 196 105 103 83 6.7 6.1 5.7 69
192 | 18 | @1 | @30 | 08 | ©8 | @65 | 100
0.3 008 |# | 184 98 95 76 6.3 5.7 54 6.3
88 | a8 | 69 | @zn | 06 | G4 | 61 | (O
0.04 009 |2 A 167 83 8.3 56 5.6 56 28 56
88) | (18) | @9 | 123 | 08 | ©O9 | 16D | O3
93 20 | & 2| 204 - 108 8.7 7.0 6.4 6.0 72
(192) ol | 129 | 08 | 6y | (164 | (100)
0.6 02 |9 | 184 99 9.7 78 6.3 58 53 6.5
89) | 8 | ®9 | a2n | 08 | 95 | (162 | Q00
30 24 |9 &1 190 190 100 81 6.5 59 5.6 6.7
193) | 18 | 01 | 130 | 09 | ©6 | (165 | (0.0
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55 146 |4 9] 195 104 103 8.3 76 70 - 6.9
@4 | @1 | 16 | 152 | 1wy | 112 (11.7)

6.2 38 1+ 4 196 105 103 8.3 2.9 6.1 5.8 6.9
195 | (L9 62 | (132) | (09 98 | 167 | (10.])

05 04 |2 #| 184 99 9.7 78 6.3 5.7 5.3 7.0
{18.9 (1.8) 89 | 28 | 09 | 95 | 162 | ©8)

6.8 09 | 1 197 10.6 104 84 - - 58 7.0
190) | (1.8 00 | (28 163 | (9
46 09 14 A 2| 193 10.3 10.1 82 6.6 6.0 57

190 | 8 | 69 | 28 | 09 | @5 (16.3) (g

0.05 001 |# & %| 180 80 8.0 6.0 6.0 40 40 6.0
(189) | (L8) 89 | a2n | ©9 @49 | 161) | 99
06 07 1 & 2| 184 9.8 96 78 6.3 5.7 54 6.4
190 1 (18 60 | 128 | 09 @5 | (162) | (9.8
0.2 01 (x g 184 95 95 78 6.1 5.6 50 6.1
(189) | (18) @9 | a2n | 09 04 | (162 | (©98)
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Fig. 2-13. Transported amount of oil from ULSAN, SAMIL to mainports per month.
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Table3-1. Trend line of cargo amount, ship’s tonnage annualy.
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Table3-2. Trend line of cargo amount, ship’s tonnage monthly.

A7k (Rl e mEpRe) 24 A7) T RS 24
L) s A A4 (ERREL 4 q 4044 R | B
ol A | Y=319,928.94+10,036.29X 0.90 | 0.81 | Y=553,624.71+11,840.27X 0.83 | 0.69
T 4| Y=25,716.34+781.00X 0.82 | 0.67 | Y=79,355.82+1,459.58X 0.86 | 0.73
2 X | Y=-854.87+627.47X 0.70 | 0.48 | Y=9,842.99+874.03X 0.69 | 0.42
A Y=314,509.52+2,793.77X 0.69 | 048 | Y=481,809.87+4,427.27X 0,78 | 0.61
% AH| Y=417,395.72+4391.95X 0.70 | 0.49 | Y=637,090.82+6,222.67X 0.71 | 0.50
X ¥ | Y=153,359.12+5,122.18X 0.93 | 0.87 | Y=151,643.67+7,661.38X 0.90 | 0.81
3| Y=41,013.56+2,921.67X 0.79 | 0.62 | Y=99,208.75+3,242.67X 0.73 | 0.53
A F | Y=105,613.69+485.30X - 0.03 | Y=436,835.91+4,807.41X - 0.04
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3.2 WD #xfERol EMBBFE HiF

(K3-O= 1980 1A5-¢ 198546 12A 7+ HZ HEhEo] =& Mg A4 2
EEFHE HehIE Ao & gmel MERS) FAB MitMATS ABHL A
S fIBFS A @k

HEEel T AEES A4

T3 Xl 99
o . | e 29 Ton | T
T A% A A k| Ex
ql A | Y=240,441.35+.1.8X 085 | 0.73 | 2474 X <1127A 1.08
KU Ab | Y=42,887.34+1.66X 092 | 0.85 | 23 =X=<924 1.66
=L st | Y=6,449.22+1.62X 0.78 | 0.61 | 1603 =X <25 1.62
2] 8 | Y=12,661.45+1.19X 0.78 | 0.60 | 9 <X <30 1.19
£ F | Y=13,767.89+1.27X 0.90 | 081 | 3H=X=90x 1.27
X AF | Y=201,703.83+1.06X 0.76 | 0.57 | 163 =X <5834 1.06
% A | Y=144,244.43+1.25X 0.89 | 0.79 | 343" =X=9914 1.25
X 8| Y=-76,639.07+1.49X 096 | 092 | 171" =<X=<5774 1.49
= % | Y=45,847.36+1.15X 0.95 | 091 | 51 <X<3174 1.15
& 21 Y=12,260.49+0.97X 0.81 | 0.65 | 21 =<X=<421 0.97
Ak A | Y=10,158.2941.19X 093 | 0.87 | 404 <X=<138x 1.19
A F 1 Y=-122,286.86+5.96X 0.70 | 049 | 774 <X <3954 5.96

% e Bj weEs] EENA A5 MRl NI A EFRFAKE DBE 1
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Table3-5. Regression coefficient of port more or less than 1,000,000 ton of cargoes.

el £ WEpE 10004 & o ste] WAl Y= &l
e 4 2 |x A |4 A& z| A 7B|F 4
EI}EEEY i 0.97 1.19 1.19 1.27 1.62 1.66
. o e 100084 o sl dol Ut M
3 2 oala alx =wle alz A =
B AR B 1.06 1.08 1.15 1.25 1.49 5.96

olwl RS B wet FAAde Yol EEFES FRE e vlA=E,
£ WEES 1,0008Ee WARME —absle] HRERS L EeE vEhiE (R3
-5>2} e},
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gel o Binae 2w 420 2S¢ EHFKECE 0.972 AHE AEERY HTEel £2
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zo Higcte HAE EETE MM ERES A% Aoz A7% 4 gk

v} P

T

o
T
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RA MERE$%e] Mghe ol Bl =5 5 Fig.3-9. Variable index of oil in
4o WEANLE 2512 1y 31 g2 SAMIL ULSAN, INCHEON,
°f 7b¢ o, {29 Input®E & 100+
30#IE S 71RO},

BER (2R 3-109) 38, Outputio s
R, input o2 Bl £T o) & w,
80~854 9] MAE/R HRES Bmaol g & 10
M # 13748 A2 Output@o] Bt 100
st Qla, Zhel A% 40 # s9Mdie
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Fig.3-10. Variable index of Fig.3-11. Variable index of cement

anthracite in MUKHO, BUSAN in BUKPYUNG, YEOSU,
BUSAN.
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kI8 3-12>¢ 7%, Outputio® {20, Inputie B £E ol Fr, 80
~854F opmo4ere {9 AS 4R & 17AEA Outputiel KIEMSIT Ak, 2
ol NG A R M S shekd SRR el FR AR ¥ AR
Bo wmEe M 2T AYNAoE Mgl 2A vehtn gich

Fig.3-12. Variable index of grain Fig.3-13. Variable index of other
in INCHEON, JEJU. ore in other ports.
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wEp sl EIE =5 100159 B fiEE 2olxn SUth

BER < 3-14>9) 358, Outputi@o 2 AbAwe], InputiBo 2 FRM, FEEEel £
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Fig.3-14. Variable
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index of

in SAMIL, JEJU,
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Fig.3-15. Variable index of iron
material in POHANG, BUSAN,

INCHEON.
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AL, BN AS ER H 54dd, )i 3% FR M 2AEe] hAEs xg Input
ol MRSt gleh AS SALERE) MBS Outputisel HWIES 100+149] Mg
i) A2 <Folwl Inputiel ZiIL 100435, {-)Ile 1004259 = BES Holw A &

el @ AR SAS ehx gio,

Table3-6. Annual trend line of entering-departing cargo amount.

b A7) BE RET WEE 24
s A k. -
A # 3 A W oA 4 AEBNIE | seseiRmr
Output | 4+ o Y=5,277,291.2+333,499.8X 0.88 0.77
e i o A Y:4,454,616.87+249,008.66X 0.86 0.73
Input 9] A Y=3,350,105.53+442,988.94X 0.98 0.96
X AL Y:205,763.73+5,933.17X - -
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2 o g | Output | % 3| Y=1,387,530.87+137,402.51X 0.92 0.84
Tnput |4  AF| Y=618768.2+88649.37X 0.95 0.90
Output | % % | Y=360,268.93+403310.83X 0.94 0.89
A @ = | Output | %  Ab|Y=617,401.73+156,489.03X 0.88 0.78
o] £ | Y=391,587.87+130,732.09X 0.96 0.93
o | Output |9 A | Y=-24,0722+16833.34X 0.98 0.97
Input | Al 3| Y=40485.07—4,752.11X -0.92 0.85
71e}54 | Output | 7} B i | Y=604,039+162,031.57X 0.81 0.66
Input | £ & | Y=698,575+81,930.71X 0.60 0.36
Output | 4 o | Y=61,761.8+718.49X - 0.10
W 2| Input | A | Y=80483.07—3707.26X —0.57 0.32
A A Z | Y=13,130.7342,487.03X 053 0.29
Output | £ 8 | Y=576,779.7+343,581.5X —0.99 0.97
A A
Input | % A | Y=441,493.7+53902.3X 0.46 0.21
o] A |Y=79,2558+118,816.4X 0.90 0.82
* - 58, Sodn, AE, B3I, JEPd, v

.‘Pr'_
dx 19804
el 1F

v 198043 1985% < BRI WENY =& AR
- 3A

1235 19814
E/ﬂz}‘i-‘ﬂ D1

Y 1981455 19854 74A] &BH HERYE £v ABRY



BREOEEWMENEES] i

9766 ]

“ Lol 9611 29 s°ey 1766 6231 2°eE! 0%t | 206 [ 23] T
st )
“ ¢ vl P4l 9°101 8 6L '\ 9'EL 019 8°811 066 67501 £°201 | 806 + Kk T I
“ (13 1'got "8 9901 6°56 028 £°201 6021 9°601 9551 | o0vz1 8°0r B & nding
" 9'06 gon 25 8'¥6 S'p6 v'¥e 87011 8°got 816 5°z01 'S8 £°601 & % ey .
(L =
] i L°80i 286 6°68 856 [ 1" 001 6766 87901 1°s8 0°25 0°o1t e |mamg [
" €96 96zl eeet rvan o6 9718 0°101 S phl 8'0L 8°9L 0's9 8'¥6 L nduy
¥ &
" 09 0L 2°98 6°281 vab 1'59 b set v 985 0°101 | 09 o'gle kb || wmamg
" L [ 3] Uyl Z'901 1101 £°86 §°07! 0111 von v rol 6°09 (1] + b
ndy;
“" 0°'86 901 €791t 27501 0°66 s'vll 0°e01 L°L01 €°601 27601 0L 1°69 F & Fily
" 2°9L 91 8621 £°621 1201 0°£0t 2' bl L7s8 L0 8 s 9°g0 [ wding
" $'101 1'sL 0°s6 0°¢6 s8I 87801 2°001 816 £ 101 0wl | 0501 | 9021 B B
anduy
u vl L] £ 001 2°$9 [ 87001 | g0l 1’821 21 £°201 98 81 & [ 3 3
Hates ~ wimw o L'ge b 001 6°001 898 (X7 696 §'L6 £°901 9°16 911 @001 8 1l & nang
u ¥'sg 906 2% V86 8°88 9601 | 9°66 Sen 9501 901 | 9'86 8511 F ndy
Bhx
Hat$S8 ~ Hik0e o | pe 001 8°66 6°001 r'es §'86 26 0°96 66 601t s'to1 | sen T & [ wdamg
" agn 9°601 vt 5°68 Uie 1'96 668 6°06 8 101 0's01 (477 e B %
Iy
" ot 97501 £'%6 vo8 288 1’98 v'i8 816 2°56 ZEn €811 | 0'621 B B
+ +
“ 81 g m 9101 ¥is A reg (X' vg6 026 £°101 0801 | grat F 3
mdino
He2l$® - Bi%w o | 1'1s 96 126 €18 1796 088 €16 ¥ 601 £L6 8101 | 6°'%e S°0p1 B &
[ 24 B u Ro| Be b s [ ) (X Bs (] ¢ e B
™ n

'$903180 JO puiy JO SISA[eUR SLIos WY *2-¢ dqe




10874 12 SBNEMEEA R WEBIRF @R $6%E

4. HEERME RERR

w7, B Sevet R RATRS Asivdd 19864 68 1H RE Hok AL
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ol At#io) sl BhE o2 ool ®sted Wik iFel FEstx FERER
P ko] Byl wEelth

Ea | B K m oM oW W
AE 3

g W G/T £ ¥ G/T € G/T
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= 3 7 4,471 2 298 9 4,769
3 Ab 1 7,207 19 7,367 20 14,574
e A} - - 4 1,693 4 1,693
= = 14 3,674 20 373 34 4,047
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Fig.4-1. Proportion of ship’s number, tonnage per grt class.

*( ) represents the percentage of ship’s tonnage.
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Fig.4-2. Proportion of ship’s number, tonnage per ship's age.
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Fig.4-:.$. Flow-chart of algorithm.
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