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(II> Estimation of the Traffic Flow in the Korea Coastal Waterway
by Computer Simulation
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Abstract

From the point of view of safety of life and property at sea and the protection of the marine environ-
ment, the Vessel Traffic Management System along the Korea coastal waterway is inevitably introdu-
ced. But the establishing priority per area must be evaluated under the ristricted budget. In this case,
the estimated traffic flow has a major effect on priority evaluation.

In the former paper (1), an algorithm was proposed for estimating the trip distribution between
each pair of zones such as harbours and straits.

This paper aims to formulate a simulation model for estimating the dynamic traffic flow per area
in the Korea coastal waterway. The model consists of the algorithm constrained by the statistical move-
ment of ships and the observed data, the regression analysis and the traffic network evaluations.

The processed results of traffic flow except fishing vessel are summarized as follows ;

1) In 2000, the traffic congestions per area are estimated, in proportion of ship’s number(tonnage),
as Busan area 22.3%(44.5%), Yeosu area 19.8% (11.2%), Wando-Jeju area 18.1% (6.8%), Mokpo
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area 14.9% (9.9% ), Gunsan area 9.1% (9.3%), Inchon area 8.1%(7.7%), Pohang area 55% (85%),

and Donghae area 2.2% (2.1%).

2) For example in Busan area, the increment of traffic volume per annum is estimated 4,102 ships
(23 million tons) and the traffic flow in 2000 is evaluated 158,793 ships (687 million tons).
3) Consequently, the increment of traffic volume in Busan area is found the largest and followed by

Yeosu, Wando-Jeju area. Also, the traffic flow per area in 2000 has the same order.
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Fig. 2-2 Example of Network evaluation.
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Fig. 3-1 The eight sea areas in the
Korea coastal waterway.
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Table 3-1 Numbers of entering-departing coastal cargo ship per port (1977 ~ 1986).

By | % L HM AWM B % M B 7) B} e W
] I I - A O R S I S . U I
1977 6,702 6,551 | 15,836 | 15,143 | 42,987 | 41,883 - 1,348
1978 8,915 8,783 16,772 16,§53 49,258 | 48,838 469 | 1,140
1979 9,715 9,481 | 16,070 | 15,403 | 49,652 | 48,311 162 | 2,409
1980 8,821 8,699 | 13,045 |13,079 | 46,913 | 45,677 231 | 1,855
1981 9,091 8,724 | 12,428 | 12,527 | 48,535 | 47,646 51 1,208
1982 8,125 7,920 {18,955 | 18,989 | 48,292 | 46,869 406 996
1983 8,230 8,115 | 21,012 | 20,583 | 49,472 | 48,646 141,371
1984 8,185 7,856 | 17,484 | 17,020 | 55,864 | 55,063 56 |1 1,650
1985 8,638 8,266 | 18,513 | 18,399 | 53,874 | 54,095 927 | 1,192
1986 9,395 9,478 | 20,418 | 20,479 | 64,222 | 63,562 1,114 | 1,740
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Fig. 3-2 Traffic flow in Mokpo

S HEES R RS Table (3—4)9F area(1987).
Table 3-2 Estimated trip distribution per port(1977~1986).
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Table 3-3 Estimated trip distribution per port(1987~2000).
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- LR
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A.‘
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Table 3-4 Estimated numbers of coastal ship in Mokpo area

46 gE | 1987 | 1983 | 1989 | 1990 | 1991 | 1992 | 1998 | 194 | 196 | 1996 | 1997 | 198 | 199 | 200

£ Py | 48,321 49,98 | 51,783 | 53,69 | 55,647 | 57,55 | 50,560 | 61,59 63,604 | 65,800 | 67,913 70,012 | 72,18,| 74,246
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Table 3-5 Numbers of entering—departing ocean—going vessel per port
(1976 ~1986)

g4 5 X o M A # B B # #8 M
d4 5 4 @ 2z ¥ 4 % z % Y4 & %
1976 147 144 2,074 1,949 15,268 14,898
1977 139 142 2,493 2,442 15,179 14,541
1978 121 142 2,851 2,8é4 15,904 15,670
1979 137 162 2,704 2,690 16,878 17,265
1980 101 127 2,327 2,327 16,258 16,743
1981 115 128 2,510 2,487 17,259 17,619
1982 141 153 | 2,491 2,515 17,128 17,246
1983 109 108 2,500 2,448 17,114 17,302
1984 132 129 2,434 2,363 17,209 17,418
1985 165 166 2,398 2,385 17,465 17,813
1986 152 151 2,741 2,722 18,982 19,298

Table 3-6 Numbers of entering— departing ocean— going vessel per foreign
area (1976~1986)

| A 2AY | FdotAd| FolFAAd| £ A Ad| A e A
MEN] 9 | £33 |98 | 28| A% | 29| Q% | 28 98 | 23
1976 12,564 | 12,163} 1,711 1,703 515 535 129 325 2,570 | 2,265
1977 12,162 | 11,429 2,355 | 2,138 637 464 111 145 2,546 | 2,949

1978 | 12,500 | 12,293 | 2,889 | 2,638 705 439 92 105 2,690 | 3,161
1979 12,352 | 13,615 2,827 | 2,84 | - 972 529 15 193 3,553 | 2,897
1980 10,580 | 11,731 3,812 | 2,924 | 1,034 434 18 319 3,242 | 3,789
1981 11,067 | 11,853 | 4,258 | 2,168 | 1,136 633 39 411 3,334 | 5,174
1982 10,014 | 8,854 | 3,419 | 2,777 | 1,432 1,201 40 473 4,855 | 6,609
1983 10,273 | 10,031 | 3,164 | 2,462 | 1,380 1,450 45 461 4,861 | 5,454
1984 | 10,204 | 11,565 2,673 | 1,773 | 1,344 1,764 41 453 5,513 | 4,355
1985 9,352 | 11,477| 3,211 | 2,417 | 1,416 2,184 61 421 5,987 | 3,887
1986 10,783 | 11,788 3,662 | 2,664 | 1,535 2,845 65 506 5,830 | 4,367
Frol HY QP FF22o I, 2L dFoAel &Fg gvlgr)
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Table 3-7 Estimated trip distribution per port(1976~ 1986).

r1976 1977 1978 1979 1980 1981 1982 1883 1984 1985 1986J
= 9% 8 88 % 69 66 57 48 69 8 15
; 6 19 22 8 23 1 24 15 12 20 19
" 5 4 4 5 3 5 10 9 12 19 2
- 3 1 1 2 3 3 4 3 3 4 4
B B 2 28 30 39 58 33 31 3% 33
A 1,300 1,529 1,753 1,645 1,257 1,278 938 1,099 1,267 1,240 1,328
" 220 332 438 458 414 307 389 333 28 312 345
” 68 72 7172 83 6l 88 167 195 &7 218 377
- 47 24 19 33 48 62 70 65 62 58 70
315 485 541 471 549 752 952 756 579 510 601
98 89 75 76 49 55 62 52 63 70 70
H &
ik ﬁ< 1,378 1,604 1,772 1,504 1,139 1,211 1,102 1,186 1,151 1,012 1,240
17 20 2 23 24 2 27 19 19 28 27
R
R 233 364 485 462 563 632 484 436 351 404 477
5 5 5 8 7 8 11 8 10 12 11
LW
s ﬁﬁ< 69 97 117 157 150 166 200 189 177 180 205
P 1 1 1 0 0 0 0 0. 0 1 0
WomS_ 19 19 16 2 6 6 17 6 8 9
A = 27 23 20 29 20 23 40 30 40 54 4
o5 375 409 461 580 471 495 693 683 749 793 809
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Table 3-8 Estimated trip distribution per port(1987~2000).

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 ZOO(LJ

61 59 56 53 51 48 46 43 40 3B 35 33 30 28
= A
18 18 17 17 17 16 16 16 15 15 15 15 14 14
z
19 20 2 2 25 2 28 30 32 3 3B 36 38 40
%% .
4 4 5 5 5 5 6 6 6 6 1 1 1 1
]
\\\ 40 41 42 44 45 46 4T 48 49 51 52 53 54 55
1,118 1,081 1,048 1,013 978 0942 907 874 842 809 777 749 729 704
A .
320 317 313 310 306 302 299 205 202 288 B4 W0 28 274
HE
335 360 399 433 476 509 530 563 594 627 659 693 724 757
L4
ﬁ\\\ 77 8 8 91 96 100 105 110 114 118 124 127 132 137
- 47 14 1 89 856 884 912 940 968 996 1,023 1,052 1,080 1,107
_— 53 51 48 46 43 40 38 3% 32 30 21 2 2 19
WO \\ 994 045 894 842 792 T4l 6B 645 597 556 519 482 446 409
7 28 B W/ 30 30 32 33
— 30 31 31 32 3 B 34 3B B
Hy m\\ 491 499 506 514 522 520 537 545 552 560 568 575 583 592
2 13 14 14 15 16 17 17 18 19 19 2 21 2
bW
# ﬁ\\ 231 244 258 270 B4 297 311 324 338 351 365 378 3@ 405
e g o 0 0 0 0 0 0 0 0 ©0 0 0 0 0
H mi\ 3 2 1 1 0 0 0 0 0 0 0 0 0 o0
8 50 53 56 58 61 64 66 69 T2 7T
I 2 M M 19 8
Hy gz\\\ 834 934 985 1,037 1,088 1,140 1,191 1,242 1,293 1344 1,396 1448 1,091,551
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Fig.3—3 Traffic flow in Mokpo
area(1987).

Table 3-9 Estimated numbers of ocean—going vessel in Mokpo area

(1987~2000).
£ ) 1987 1988 | 1989!1990 | 1991 | 1992 | 1993 [ 1994 [ 1995 11996 | 1997 [1998 |1999 | 2000
% | 5,482(5,53 | 5,579(5,629 | 5,678 |5,723{5,780/5,832 | 5,886 |5,948 | 6,014/ 6,0866,1626,239
3.3. 2uifige ATER ME E WREMSY FEER BN, AMEEBE Table (3
—10)o)] =2l

BRKERS M EkERS EE
B kEme R Ud £ Jon, BEXA &3}

Table 3-10 The status of passenger ship’s sailing service in Mokpo area
(1977~1986)

B 4 F K| 1977|1978 [1979 | 1980 | 1981 {1982 [1983 | 1984 | 1985 1986

% B 43 317 31 39 42 39 40 42 39 38
A7AAL e
B(AH)

g&iﬁﬁ # 7 10 14 9 10 1| 1| u 15| 16

1,665 | 1,386/ 1,515 (1,515 | 1,695 | 1,766 | 1,796 | 1,931 2,540 | 3,230

AU EAARY o] FHIKEM MBBR L 77~1986%F EHIKEMR G2 Table 3-10%
RAERES RERST R SIREES 19 Z2th
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Table 3-11 Estimated numbers of regular passenger ship in Mokpo area

(1977~ 1986).
F£OE 1977 | 1978 1979 1980 1981 1982 1983 1984 1985 1986
# By | 16,740 | 14,784 | 15,120 | 15,480 | 16,560 16,152 | 15,792 | 15,612 |17,952 | 22,632
1977~19864: 9] FEMIMKAEM Zmm o2 AR Table (3—12)9F 2}
RS AR AE W 5 HEESTR S
Table 3-12 Estimated numbers of regular passenger ship in Mokpo area
(1987~2000).
4E Jicy 1987 | 1988 | 1989| 1990 1991 1992| 1993 1994 1995 1996| 1997 1998( 1999 2000
% B | 19,29 (19,763 | 20,237 | 20,710 | 21,184 | 21,658 | 22,132 | 22,606 | 23,080 | 23,554 | 24,008 | 24,502 | 24,975 | 25,449

BN /BRI S A0 B IBAAST ol
JFe wAt @MSERC B FEHERZE A
9 glong, B AbEte MM BXE
e EmsE RSREE Faa @

R KT 19875F 1B ~6AAk] 671943
BES A ABERE 3003800, fis HikE
BE 304780122 19874 EXiGHS) MM T
Al 12280802 HEY 4

Iy @RS SEEERA Este 2e #
ol AMESIEZ olg RE ol Ml Albuk
BHE RAstolor 8T BRZGRRBREE ) 715
3HAl "ok '

b #afe-S PR BRI, SR, s
feEMme ZhEeS A% o FXiRol 5l
S Table (3—13)2.8 Yehd &+ it}

Table 3-13 Estimated numbers of traffic flow except fishing vessel in

Mokpo area(1987~2000).

SERE | 1987 | 1988 |19 | 190 | 1991 |19 |19

1934 | 19% 19% | 1997 | 198 1999 2000

2P | 13,00 | 75,221 | 77,509 | 80,008 &,509 | 84,974

87,472

80,024 | 9,659 | %,302 | 97,965 | 110,600 | 108,270 | 106,94
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iEdle BEKERY B 45 E¥E gl
DR pRERDM At £8 3 RS LEs)
7l fsiMe o8 HMe ikl ALE i ¥
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B3 EWRES MBI 2 stiiEnsE fmsl
o 1ol el BEK ERS 15Est
o 1977~1986% Alol9) S-2jutel REEMM A
ek e 9@ e Bkt
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WS Ko 2 FE HH Table 4—-1)3%
FolRct Z, el -9 197749] 6552580 A
19864E 9] 9525916 0 & 104EM] #9 14562 Hinst sl
o}, el A9 19774:9] 22,988,343 A 1986
££.9] 46,83247210 0.2 204f% Windle fifnel X
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Table 4-1 Trends of coastal cargo ships
per year(1977~1986).

] AAF] . . |E
as~| ) Tlaae| T 7 lan
1977 65,525 22,988,343

15.1 12.7
1978 | 75,414 25,911,803

0.3 13.3
1979 75,604 29,354,967

-8.7 -0.8
1980 69,010 L6 29,108,379 3.4
1981 70,105 30,096,060

6.7 7.0
1982 74,774 32,209,389

5.3 19.4
1983 78,715 38,471,209

3.7 5.9
1984 81,589 40,738,215

0.4 9.7
1985 81,952 44,680,810

16.2 4.8
1986 95,259 46,832,472

1977~198642] #MIR ZSmBHME HEE S
A% mdz2A R 15)9 FnES AR
], o)) HiFuELke 2 e BEM sl G0l
BEEDH AHBENRDS dX3tes stx, R
EEM e CRES e Aoz A

Th&o. 2, 1977~ 1986%F <} RN etk e
AT 2 FAE EES ) 13 5 BES S
75t 1987~20004E 2] #EIM sCRBHME HEE
e}, oluf EEFESHTS HolElRA AN, T B
o, B, oF o} vhat, A, S5, HUE, G
FX B 2Ah XY, B3, &2 A, AF A
A, ZNerdEMEl AEde Bede 1977~
19864E9] 104ER1S, S X #-S 1978~19864F 2 94
M-S, Ealll-S 1979~19865F9 8RS, Sl
1982~19864F 9] HEEMIS, TAE L LWL 19
84~1986%F-2] EM HHE FAAL, YHH#S
19864ERE S U2 dA A HAA

Table 4—2)& ¢n5E FIAT il #E
ZSmErh 1986 UM, FA 5X, ¥, A,
¥3h, F3l, ATHEME ERsmoln, o8 #
i smiel 5 EEERE Table (4-3)°l
Belch EE o] EREAHERS FIAT 2000F2
EER BB SRR A Table (4—4) Zrh

Table 4-2 Estimated trip distribution among major 8 ports in 1986.

oo an | ze | mx | 2e | v |2y | v | A7
Nl A 0 947 1,731 982 1,101 841 153 1,223
F A 944 0 571 "324 363 277 50 403
= X 1,740 575 0 597 669 511 93 744
%3 2 977 323 591 0 376 287 52 417
> 2t 1,084 359 656 372 0 319 58 463
X & 772 255 467 265 297 0 41 330
5 3 152 50 92 52 58 45 0 65
A F 1,163 385 704 399 447 342 62 0
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Table 4-3 Trends of coastal ship’s number per annum,

REE AT KR

‘ =37
29 al A T A = x 3 o
d A - Y=643.0+30.84 X | Y=1238.7+55.41X | Y=262.9+75.14X
T+ A | Y=659.4429.84X - Y=631.4-9.02X | Y=155.2+16.2X
5 £ | Y=1257.14+50.87X | Y=624.5-9.61X - Y=317.5+26.39 X
F ok | Y=216.5+73.96X |Y=157.14+15.78X | Y=325.1+26.43X -
2 A [ Y=293.9+90.33X |Y=160.4+21.29X | Y=320.4436.85X | Y=53.3-+33.46 X
¥ 8 | Y=354.9+60,08X |Y=183,1+11.30X | Y=369.7+18.86X | Y=T8.4+23.15X
2 & | Y=-155+17.0X |[Y=0.3+4.82X Y=17.0+6.88X | Y=-6.9+5.64X
A 3 | Y=1194.8+17.49X | Y=570.8 - 17.17X | Y=1073.4-30.09X | Y=284.5+16.79 X
S g 5 I
87
Q] A | Y=280.4+91.87X |Y=330.7+64.75X | Y=-6.3+15.93X | Y=1150.7+23.46X
TE A L Y=159.4+21.73X [Y=1T8.5+12.5X | Y=5.2+4.30X Y=56.6-15.87X
2 T | Y=324.3%36.50X |Y=357.5+20.56X | Y=26.8+5.64X Y=1052.1-28.59X
3 oF | Y=53.84+33.51X |Y=75.24+24.21X | Y=-3.1+5.21X | Y=28.56+17.41X
54 - Y=74.7430.19X | Y=-8.846.75X | Y=301.1+24.03X
E ¥ | Y=19.54+28.90X - Y=0.8+4.45X Y=1325.3+10.88X
Z A | Y=-12.047.13X =-4,1+5.17X - Y=8.2+6.11X
A F | Y=2305.9+23.19X | Y=323.9+11.63X | Y=17.2+5.0X -
A% : 19774, AL 14, Y 197744H 1986 %7t AMAER
Table 4-4 Estimated trip distribution among major 8 ports in 2000.
sor— an | 2a |52 |2 | 2o | XY | FH | A7
Ql A 0 1,383 2,568 2,066 2,485 1,885 376 1,714
i 2t 1,375 0 415 544 681 485 108 185
3 X 2,478 394 0 951 1,200 851 162 366
% ¥ 2,052 536 959 0 858 658 122 700
* A 2,462 671 1,214 856 0 799 153 878
X Bl 1,797 454 822 634 773 0 108 585
5 3] 393 116 182 129 159 120 0 155
A = 1,615 159 351 688 862 603 137 0
2570 5 1A B 870 RO R PN, MR Ol A IS Network SIS Al&)E Table (4

ZOLNE TNSHZ] s1sked Ll Wifsrpre i o

Qt 1987~20004E 2] #EH] ZEm Y HE 8 2.2
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Fig 4-1 Estimated numbers and gross
tonnage of coastal cargo ship per
area (1986~ 2000).
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Fig 4-2 Numbers and gross tonnage of
ocean-going vessel per foreign
area in 1986.
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Table 4-6 Regional characteristics in ocean-going traffic flow.

B OW | REmA & B (M) L) e i
W oo | # A | SF(EES 7EBtE) F . BRI, L. 53
T A | B A | eQeEF A &”) A RS
g T | # W | FATEE ANER) W, L. 3. 71
[ % A | A aeshy G 28) .

BT T m | S EE Aol #e. 715

# OA | A OFER AYh
A & | & | )RR RS BA) 4. 71E

A3, Ao, A E(YR)

2 2| B | AL FEEER RIS, JLEM. . 71ek

% A | SIRGIYTh 3F)
ARE 27+ (H ) WA &%

TR EGIGES)
RAEE | @ H | Hol(HE) WS JEW. % 3. 71E
2 5 | # A |AHol(HE ¥3%) W, L. %3
% z | # B | FWEEER e, . 3. 71
4 a "PHIEER ) 5

% o | F(EA), SHOV(AK. UK -
FEEN I R REIGES WS JCEM. w3, 71E
AAX | 8 W | A(EA) W L. 5. 71

o) EEm/sumEol A B AEY wE
B L Efo] Sl 4170 HEE/MIRE) RERE
00 s, vhelA| gkps/ iR Entropy XS]
BELESN A MRS A HERTTRYOl Al HEm/ )
ZRESHE HESACH ;

802, 1976~19864E2] H#/HuRE] ZEE
o 2R FEREFESH-S At 1987~20004
o] A/ ZHESHHE HEEDC

ofw] [EI 5T tﬂolﬁ}é AH, #4, A, &
¥, o4 npi} &), ¥, AHE, FEE, 74
24 23 53, §& ] ol AMIEESIE A
ole 1976~19864E 9] 114ERIS, BY, HH#ELS
1977~19864 9] 105EMS, X, AAZELE 19
78~19864E 2] 9EMS, TS 1979~1986% 2
BEMIS, ST 1982~198649] SERIE, 17

2D THAELS 1984~19864E9) IEMS HHIAS
o], el 19864ERE MMM/ HURME KRB S ME
IR GASA Ao

Tahle (4—7)& #E T B AZmESHP 19
86mEpre] o, T4, B, B, 4 18, T,
A FHT & MRS ZER S ME, Table (4—8)
o ol EMEHENE A Holn, o mEH
PG FIAT 20005E2) HEM/ LM HETE 20305"
4375+ Table (4—9)°l VYERAR it
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Table 4-7 Estimated trip distribution between port & foreign area in 1986.

Saivel kel W EDRE ALY BREE A LR

Hox
%ﬂ]”"‘ BAMR | RESH | LEMeE | %9 mE | J e tm
0z .
el A 1,162 302 321 60 510
T+ A 139 36 38 7 61
5 X 75 19 21 4 33
Z % 538 140 149 28 236
SR AL 4,833 1,257 1,335 248 2,120
x 3 771 201 213 40 338
5 190 49 52 10 83
A T 289 0 0 0 0
Table 4-8 Trends of ocean—going vesscl's number per annum.
=] !
P H & # 15 W P o MR At % W b 5% & #h R 7} el iR
ql A | Y=1:,4-2.8X | Y=204-15X | Y=-183+U8X | Y=D343BX | Y=074+2A.75X
T AF | Y=128,7-10,14X Y=58-18X Y=14427X Y=4.240,3X Y=69,3+0,64 X
2 X | Y=921-28X Y=21.3-0,29X Y=-10+1688X | Y=14+4+024X Y=%.2+116X
B oF | Y=T3.0+04TX | Y=206+9.%X Y=-4694+155X | Y=-5.043.06X | Y=13.4+23.8X
B | y=5M6-101.9X | Y=1264-48X | Y=-T01+I0MX | Y=%7+142X | Y=1527.3+89.85X
Z 3} | Y=413+38X | Y=126+105X | Y=-3L94+204X | Y=67+381X Y= 147.6-31.42 X
= & | Y=3%.6+132% Y=2.4+42,20X Y=-245+630X | Y=09+081X Y=3.4+47X
A F | Y=A41.7+1816X - — - -
AFAE 1976 £,  AIZb<hel 14, Y : 1976 4E5-E] 1986 kAl MANER
Table 4-9 Estimated trip distribution between port & foreign area in 2000
LR
so— N nkmE | deIeE | o | Sdmm | Jlees
| A 704 265 603 114 914
o At 0 9 69 13 85
5 X 28 14 40 7 55
s Kl 1,086 266 335 72 603
5 2k 2,648 1,103 2,532 450 3,773
X 3} 1,357 378 479 102 933
3 3} 367 78 133 21 157
A F 702 0 0 0 0
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Fig 4-4 Estimated numbers and gross

tonnage of ocean—going vessel
per area (1986~2000).
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Table 4-11 Numbers and gross tonnage of regular passenger ship per area in 1986.

i as - Ax \ -
BB | o) 0w mxms |5 T aamm | wams | 29w | Sams
E5 B

= = 4,320 22,632 19,248 21,888 22,448 720 0
i, 104 448,560 3,836,280 | 8,745,816 | 5,682,504 ‘ 5,958,084 | 803,520 0

1977~19864E 2] #EiERR EWIKEM RS2

2E HEHRRE k3hd Table (4—12)¢ 2t

Table 4-12 Trends of regular passenger ship’s number per annum.

7 - | AEE | i AHBE |
_ [ H LR 0 | 8 | | sy EI= s = F | B
o) ¥k | Y="7800 - 501.82X -0.86] 0.74 | | A F#E | Y=13365.1+333.62X| 0.33 | 0.11
AR | Y=1867.2 - 200.20 X |-0.91| 0.83| | ¥-A1¥eHK | Y=4232+1459.05X | 0.98 | 0.95
E ¥ | Y= 14076 X 473.89 X 0.63| 0.40{ | E3HEHR | Y=-60+61.31X 0.91 | 0.84
i‘}i'““ Y=3068.8+1416.8 X | 0.90} 0.90| | SaN¥ei | Y=84+17.45X 0.22 | 0.05
F  ER

71 Ed 5 1 1977 4

Al Zbete} 15

Y . 197748 E 1986472 MAER
g BHIRERS —~EMKRE —EMEel 38 1% oshel =3 mine o I 9 EENEAT
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ARIQ Mpao 2 g AT Aol Wi ZA Jebd
s2A RURBRczZ:s B A58 BRUESR
19864EE ZHES 2o FHY, 24 2 F
YIRS 85, 86Tl EHAKAM EAiEC] ;U
ooz 002 Hstch 1 kR, 1987~2000%F
o] WP ERIRER ZEE-LS Table (4—13) 7
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B OR EERE FAEE AHEY BENY §
2 Jdo] & Rolv il IH £ HHEH
o2 gg& vxA g Rojch
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Table 4-14 Numbers of entering— departing
fishing vesel per port(1987.1—1987.6)

Lig FE |4 FiE ¥
A A A g A 4,219 4,076
T 2 A o A 1,788 1,829

A 8 1,458 1,755
T A 1,896 1,784
2 XA = X 3,093 3,047
2 AFA % = 128 109
A F 4,485 4,454
AAXE 5,753 7,218
o & A vas 261 311
o 2,726 2,866
AAE 2,602 2,623
ZF ¥ 4,719 4,418
oAk A U 230 230
u} A 1,438 1,525
23 953 2,286

£ ¥ 436 448
A 628 655
2 A 13,037 12,767
& 4t 4,816 4816
x 3 A X 3 4,042 4,147
THX 2,145 2,120
x X 7,396 7854
5 3 A A A 5,895 5,703
5 3 10,056 | 10,050
E 20474 | 20,797
FE3 16,936 | 16,739

BT 6 Ao BRE 10874 M
9 das ABEERES HEY 5 oy, olE9
23 o] BpEEfd AHAcR & A2
B & B Al viE 1 EES S
el Z@EEez JebdA ¥k 19874 HEiERG
B HEERSHE S Table (4—15)9 BAth

Table 4-15 Estimated numbers of fishing vessel per area in 1987.

BB | o) e | w2 | S0 VT e | 2o | 20w | Seme
B4 13 B
# 5 16,590 21,020 12,280 44,294 41,052 88,530 55,408 | 213,300

v 2y @maB NS A L isd JmE
o] s E3sle] 19844 9] 90,463 A 1985
£ 90,9705 0.2 05% A% Winsle £7% #/h
g HolmaW Sgiuat bk AL HRY Kl
Be 9 198749 EmRKES AT Ao
2 Hd9gdh

4.4 ARSCAR FRAME ¥ O BMEMA

cantel B B EES HEstrl A
4.1, 4.2 2 43800 HEED BERDE, S
WAL, ERIREM, BMY & RES ¥ 1Y
stefof gt

oy ginel S Ax b st A
o) e g AU RRS RSy HAs8
N fgEdE 4770 S, M 38670 #M 3l 7lE}

1565700l Edl EE7EA AMEBERRE 2L 2
PotREE O] Al s oo} BhU, XK GAsrellMe 1
A3l gsizdech 2570 1 HER L 570 2fEHEM ol
gk FaEel RE= S lolA i scEliHEE A
PRIy le.ng zEmirel FaHEAe Bitst
718 @},

ukEbA] S BRAVE Selvie)l ek iR
# B ES Table (4—16)3 21, I Efidie
Table (4—17) 2 2t}

Table (4—18)-& £/ #g7 SmES Wik
£ e flew Rl ER) 4102423,
209,383M0) &2 74 11, Tl ) 345% (964,
595) 22 /Mg dodE AL ¢ 4 ok
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Table 4-16 Estimated numbers of total traffic volume per area(1987~2000)
(Coastal cargo ships, ocean—going vessels & regular passenger ships)

EETR

L3

e | Ak

d9 | Exay

3|

S - A F
o

SELEIERTE

Egs) | Fas o

- 1994

1996

1987
1988
1989
1990
1991
1992
1993

1995

1997
1998
1999
2000

38,140 42,866
39,411 44,230
40,896 45,831
42,390 47,463
43,894 49,150
45,392 50,827
46,899 52,631
48,818 54,272
49,945 56,041
51,470 57,804
53,005 59,597
54,542 61,383
56,085 63,198
57,623 65,002

72,092
75,227
77,599
80,028
82,509
84,974
87472
90,024
92,659
95,302
97,955
100,600
103,270
105,934

78,455
81,855
85,546
89,310
93,123
96,914
100,235
104,757
108,788
112,852
116,920
120,988
125,078
129,164

86,308 | 101,367

89,682 | 105,357

93,303 | 109,236

97,337 | 113,456
101,524 | 117,777
105,728 | 122,119
110,027 | 126,543
114,389 | 131,044
118,841 | 135,635
123,296 | 140,256
127,788 | 144,890
132,294 | 149,514
136,798 | 154,142
141,308 | 158,793

24,412
25,379
26,379
27,486
28,618
29,749
30,892
32,048
33,234
34,434
35,646
36,856
38,067
39,285

10,545
10,796
11,076
11,402
11,746
12,092
12,454
12,828
13,225
13,645
14,080
14,506
14,941
15,379

Table 4-17 Estimated gross tonnage of total traffic volume per area(1987~2000).

(Coastal cargo ships, ocean—going vessels

& regular passenger ships)

Gk

Ax

LI

A

E2E

S+ AF

3} %

o 3 o

F4kh

5}

S EE

1987

69,884,388

79,733,574

85,663,203

57,015,317

88,619,151

361,479,274

69,702,035

19,939,533

1988

73,615,695

84,563,129

90,747,644

60,652,941

95,042,085

386,391,360

74,210,346

20,812,070

1989

77,350,618

89,384,899

95,841,390

64,299,874

101,482,273

411,341,468

78,862,344

21,718,870

1990

81,088,662

94,225,161

100,940,726

67,947,402

107,952,012

436,330,630

83,489,461

2,664,806

1991

84,827,678

99,067,243

106,041,606

71,596,501

114,431,614

461,403,804

88,194,761

23,692,221

1992

88,568,221

103,911,446

111,144,602

75,248,096

120,916,379

486,509,956

92,930,704

24,751,368

1993

92,310,106

108,757,855

116,249,803

78,901,980

127,404,595

511,619,429

97,668,558

25,812,429

1994

96,052,682

113,610,245

121,360,979

82,561,865

133,893,654

536,728,835

102,406,558

26,877,246

1995

99,795,252

118,472,563

126,482,079

86,231,024

140,393,389

561,855,127

107,150,660

21,948,287

1996

103,537,829

123,363,856

131,632,159

89,928,904

146,905,737

586,996,558

111,900,626

29,027,360

1997

107,280,399

128,255,336

136,782,427

93,626,982

153,420,753

612,146,105

116,656,189

30,112,292

1998

111,023,587

133,148,702

141,935,178

97,331,670

159,940,602

637,306,796

121,422,865

31,208,341

114,767,624

138,068,245

147,122,838

101,076,338

166,474,241

662,456,491

126,208,548

32,371,683

2000

118,511,664

142,990,623

152,314,714

104,824,145

173,011,061

687,670,628

130,998, 672

33,443,864
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Table 4—16 Increment of traffic volume per annum(1987~2000).

o HNE | e |2t | Bae | S 5] asee | paad | e | S
o | BK 1,346 1,528 1,852 2,243 3,429 2,058 795 291
sh24 | k(1,338,612 | 1,425,240] 1,430,180 | 1,523,270 | 2,036,860 | 1,700,021| 819,291 | 284,172
o 54 -3 14 46| 53 54 64 190 689 210 54
“ | dim|2,134,765 | 3,093,121| 3,200,754 | 1,348,279 | 3,708,354 | 21,220,199 | 3,493,212 | 680,423

3 | ER - - 440 1,316 310 1,355 57 -
of A A | Al - - 129,889 | 543,367| 282,780 | 379,163] 65,829 -
2 | #H 1,392 1,581 2,346 3,623 3,929 4,102 1,062 345

Z ek | difik|3,473,377 | 4,518,361 4,760,823 | 3,414,916 6,027,994 | 23,299,383 4,378,332 | 964,595

Fig. (4—5)9+ (4—6)2 20004EE S-2vet Bk
ZEES MR HHE Hol Jow, o)
7V Be Rabge ASE BY BREEM
#HE 492% 0 difie 86%l EHT Y,
SRS E8 261%, HlE 899% 2 UYES
AA ST UL, ERRER EBE 247%0]8 2
fide 15%9) B3sich

BREEDKR 2 s R ohRSh HE
ERFERRE DDA BE R HEEEs
4G4 3,9058(2,505,67741) ©) st 200047
144,5274£(83,210,35140) ol o) 2 A © ZHo]n, o
B 84% (AR 79%), U1 16.8% (il 22.1%),

ES 6.1% (HEK 98%), B 7.0% (Al 17.4%),
23 83% (HifH 20%), &4t 9.0% (i 13.8%)
A EFE efEEe] ## 556% (K 73.0%)E
A Aoz HEH)

sHEEAR Sl M R B4 52481317,
74410) 0] Emate] 200047 29,171%(390,174,
403¢i) el o2 A & Rolo, olw X4t 36.0% (L
M 42.0%), W 89% (Ll 102%), £ 11.1%
(Pt 11.6%), B 8.1% (g 7.5%), BX 05%
(4l 04%), 4 17.3% (MLl 17.7%) 24 X
2 A9 570 FEEREEo] M #Be] 814% (HEK
89.0%) 2 UHEL o]& oz Hwdrh
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Fig4-5 Ship’s number of traffic flow per area in Koreé coastal waterway(2000).
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Fig. 4-6 Gross tonnage of traffic flow per area in Korea coastal
waterway(2000).
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