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<II> Estlmatlon of the Traffic Flow in the Korea Coastal Waterway
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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 Trafflc Management System along the Korea. coastal waterway -is jnevitably introdu-
ced. But the estabhshmg prlorlty per area must be evaluated under the ristricted budget. In this case,
the estlmated trafflc flow has a major . effect on priority evaluation. N D g
In the former paper <I> ‘an algorlthm was proposed for estxmatmg the tr1p dxstrlbutxon between
each pair of zones such as harbours and stralts
This paper aims to formulate a 51mulat10n model for estlmatlng the dynamlc traffic flow per area
in the Korea coastal waterway The model consnsts of the algorlthm constramed by the ‘statistical move-
_ment of ships and the observed data, the regressmn analySIS and the trafflc network ‘evaluations.
The processed results of traffic flow except fishing vessel are summarrzed as follows ;
1D In 2000, the traffic congestxons per area are estimated, in proportron of shrp S number(tonnage)
as Busan area 22. 3%(44 5%) Yeosu area 19.8%(11.2%), Wando-Jeju area 181%(68%) Mokpo

* ERA, BRERFERE
*¥% o, WECEEL
*xx o GEREEFAH

g5



BEMEEEE P 12% ¥ 195, 1988, pps85-112

Table 3-3 Estimated trip distribution per port(1987~2000).

L1987 188 1989 100 191 192 9B 194 196 19% 197 198 199 200 |
= 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E 2SN
z / 2316 2,07 24% 2470 2,58 250 250 268 266 2,76 2,759 280 2802 2,84 e
A3
#E\ 638 649 6661 6802 702 7,09 7318 71577 T80 8,020 8241 8462 8684 85 -
B
- n 8 91 ® 106 12 119 1% 1B 140 14 14 161 168 7] B}
| B
A 2,421 2,48 249 2531 2,574 2,60 2,668 2,714 2,761 2,88 2,8% 2,92 2,99 2,95 = 7
& / 2,186 2,20 2258 2,4 2,33 2,339 2437 2,48 2,52 2,578 2,657 2,609 2,75 2,87 AR
8\ 15,31 15,45 16,677 17,424 18,183 18,929 19,699 20,487 21,281 22,070 22,868 23,657 24,454 25,26 B Hee
Bl 180 B 26 B4 X2 %9 BT N6 U M2 F 3IW 3% 44 7] €l
o
B 649 658 6750 698 7,116 7,301 7,4% 7,612 7,892 8,121 8,346 8571 8,78 9,025 =
L=
#e [ 15,06 50 16,50 11,28 18,009 18,1 19,505 0,42 21,064 2186 2,66 28,04 U1 4,80 JRT——
M8\ 37,450 3,051 40,760 42,69 44,759 46,835 48,892 51,140 52,313 55,505 57,748 0,006 62,253 64,503 B AR
23 52 53 64 651 704 759 88 8 912 %3 1,013 1,060 1,119 1,169 7] €}
o R
7]1&3124126108100928375675951423426%£ﬁ?ig
Bh s 33 3m N3 20 2 20 % o8 8 24 20 % B,
b A%EERE
ml 1 %% 96 93 2 W 98 w6 98 L00 1,09 1061 1,080 1107 B iR
b3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 e}
s R
Table 3-4 Estimated numbers of coastal ship in Mokpo area
£ K | 1987 | 1983 | 199 | 1990 | 1991 | 1992 | 1993 | 1994 | 19% | 19% | 1997 | 1998 | 199 | 2000
£ B (48,32 49,98 | 51,78 | 53,689 | 55,647 | 57,505 | 59,560 | 61,585 63,694 | 65,800 | 67,913 | 70,012 | 72,183 | 74,246
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Table 3-5 Numbers of entering—departing ocean —going vessel per port
(1976~1986)

& 5 X B B8 A # B ¥ B # # ¥
4= 4 # ¥ 4 #F £ % 4 % = %
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 2,824 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)

g9 QEAS | FeAG| R FAA| FIAA| AwAd
MEN | 9% | 2% |9% | 2% | A9 | 29 (% | 29| 9Y | 29
1976 | 12,564 | 12,163| 1,711 | 1,703 515 535 | 129 325 2,570 | 2,265
1977 | 12,162 | 11,429 | 2,3% | 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 | 12,362 | 13,615| 2,827 | 2,834 972 529 | 15 193 | 3,563 | 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 | 3,384 | 5,174
1982 | 10,014 | 8,854 | 3,419 | 2,777 | 1,432 1,201 40 473 4,805 | 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
Fool Eo 9P FFozel I, FYe Addd 2FE dvigeh
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Table 3-7 Estimated trip distribution per port(1976~ 1986).

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
- 9% 8 8 9 69 66 57 48 69 8 15
; 6 19 22 8 28 1 24 15 12 2 19
" 5 4 4 5 10 9 12 19 2
- 3 1 1 2 3 4 3 3 4 4
23 28 21 28 3 39 5 33 3 35 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 28 302 345
- 68 72 12 8 6l 88 167 195 27 218 317
ot 47 A 19 33 48 62 70 6 62 58 10
315 485 541 471 549 752 952 756 579 510 601
5 % 9% 8 15 76 49 5 62 52 63 70 70
o 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 4 ¥ 21 19 19 B/ 2

B EgTE
R 233 364 485 462 563 632 484 436 351 404 477
5 5 5 8 7 8 11 8 10 12 1

EEMN
Wom~_ 69 97 17 157 150 166 200 189 177 180 205
o 1 1 1 0 0 0 0 0 0 1 0

 #
#o®m_ 19 1 16 2 2 6 6 1 6 8 9
217 23 20 29 20 23 40 30 40 54 4

71
Hh t&‘<::i 375 409 461 580 471 495 699 683 749 793 809

-92 -

o] KR, EXEH RE L vXE A%
BE, SXABY B, R, et
B, e, Z1eBtiRkiEe] ZGRE S e Table
3-D% 2t

A A g

= A
i
%

7] EF I,

A A Hilf

% A
T
9

7] Bt 5K

2 2
AR

2 L gk
A HknE

= T
AvEmRE

SEHS
A¥EBR



S-2ve} RS B ERERAN =

REES AT AR
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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 2000

61 59 56 53 51 48 46 43 40 B 3B B 30 B
=
8 18 17 17 17. 16 16 16 15 15 15 15 14 14
z
. 9 W 2w B 2B 27 B 30 32 3B 3B 336 3B 40
g 4 4 5 5 5 5 6 6 6 6 1 T T T
0 41 42 44 45 46 47 48 49 51 52 53 B4 55
1,118 1,081 1,048 1,013 978 942 907 874 842 809 1777 749 729 704
A ‘
. a0 317 313 310 306 302 299 205 292 288 /4 W0 28 M
335 369 399 433 476 509 530 563 594 6271 659 693 724 757
b
. 7 & & 91 9% 100 105 110 114 118 124 127 182 137
U7 T4 1 29 856 834 912 940 968 996 1,023 1,052 10 1,107
. 53 51 48 46 43 40 %8 H 32 30 27 B 2 19
H gz\ 994 o045 894 812 792 T4l 69 645 597 556 519 482 446 409
71 8 B 2 30 30 3 3 32 33
- 3 B B B
H ﬁ\\ 491 499 506 514 522 520 537 545 552 560 568 575 583 592
12 13 14 14 15 16 17 17 18 19 19 2 21 2l
LM
W ‘(\ 21 244 258 200 284 297 311 324 333 351 365 378 392 405
0 0 0 0 0 0
o 4 o 0 0 0 0 0 0 0
By jﬁi s 2 1 1 0 0 0 0 0 0 0 0 0 0
- 8 50 53 56 58 61 64 66 69 72 T4 77 79 82
Hy iﬁ\ 884 934 985 1,037 1,088 1,140 1,191 1,242 1,293 1,344 1,396 1,448 1,891,551
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Table 4-1 Trends of coastal cargo ships
per year(1977~ 1986).

TIAER. _ e =
asn] T Tl T |3k
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 29,108,379

1.6 3.4
1981 70,106 30,096,060

6.7 7.0
1982 74,714 32,209,389

5.3 19.4
198 | 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

1977~19865F-2] ##fE KRB SMHE HEESH?)
A Zd2 A TR 15)9 dugdES HEHTAS
o, old HFEHCZAE BB KBRS &0l
REEYH ALAERS IS s, F—
R EES gl Aoz

$02, 1977~19865E 2] HEMR HEXEES

ZHAIL 3 FHE HEs7] A% F5) EELS S
73] 1987~20004E 2] #M BB HE HE
ot old @EFSHTY dHolElzA A, F4h F
3, BX, o, B, vt A, 35, AHE,
TXE, 2 g4 X¥, 53, &, A4, A5 A
AX, 7|eldEREY At#Ese 3$de 1977~
19864 2] 104Ef1S, S EHLS 1978~ 19864F 2] 9
S, SHES 1979~ 19864 9] 8RS, =S
1982~1986% 2] 5EMS, A ¥ LHHES 19
84~19865E.2] M HAAE FEHSAL, FEEe
19864EEE s U2 YASA FRSIACH

Table (4—2)= ¥IYES FIHT AEE H#HT
ZEEF 19864EE ) AA, #4h BX, B, AL
X3, T, AFHEN SRESFoIY, o #
B EE o] F£5 EEHERE Table (4—3)°
HAoh =3 o] EHARXE FIHT 200059
LG AR ZSEEB S M Table (4—4)9 2h

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

s am |za |2z |2y | vre | 2e | 5H | AF
Nl A 0 947 1,731 982 1,101 841 153 1,223
i Ak 944 0 571 324 363 277 50 403
& X 1,740 575 0 597 669 511 93 744
E's % 977 323 591 0 376 287 52 417
5 s 1,084 359 656 372 0 319 58 463
X g 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 ERHE

I B R z 4 = =z SR

23

d A - Y=643.0+30.84X | Y=1238.7+55.41X | Y=262.9+75.14X
F 4 | Y=659.4+29.84X - Y=631.4-9.02X | Y=155.2+16.2X
2 % | Y=1257.14+50.87X | Y=624.5-9.61X - Y=317.5+26.39X
B ¢k | Y=216.5+73.96X |Y=157.1+15.8X |Y=232.1+26.43X -

B oA | Y=293.9+90.33X |Y=160.4+21.29X | Y=329.4+36.85X | Y=53.3+33.46X
% 8 | Y=354.9+60.08X |Y=183.1+11.30X | Y=369.7+18.86X | Y=T8.4+23.15X
= & | Y=-15.5+17.0X |Y=0.3+4.82X Y=17.0+6.88X | Y=-6.9+5.64X

A & | Y=1194.8+17.49X | Y=570.8 - 17.17X | Y=1073.4~30.09X | Y=284.5+16.79X
ol A | Y=280.4+91.87X |Y=330.7+64.5X | Y=-6.3+15.93X | Y=1150.7+23.46X
F+ A4 | y=159.4+21.73X |Y=178.5+12.5X | Y=5.2+4.30X Y=56.6-15.87X
2z | Y=324.3+36.50X | Y=357.5420.56X | Y=26.8+5.64X | Y=1062.1-28.59X
3 oF | Y=53.8+33.51X |Y=75.2+24.21X | Y=-3.1+5.21X | Y=22.5+17.41X
R - Y=174,7+30.19X | Y=-8.8+6.756X | Y=301.1+24.03X
2 ¥ | Y=T79.5+8B.90X > Y=0.84+4.45X Y=32%.3+10.88X
= & | Y=-12.0+7.13X |Y=-4.1+5.17X - Y=8.2+6.11X

A F | Y=305.9+23.19X |Y=323.9+11.63X | Y=17.2+5.0X -

AEdE: 19774, AR 1%, Y: 19778%H 1986 %F7Hx MK
Table 4-4 Estimated trip distribution among major 8 ports in 2000.

gl aa | 2a |52 | 3y | ¥ | 29| R | AF
2l A 0 1,383 2,568 2,066 2,485 1,885 376 1,714
T A 1,375 0 415 544 681 485 108 185
E X 2,478 394 0 951 1,200 851 162 366
3 ¥ 2,052 536 959 0 858 658 122 700
¥ A 2,462 671 1,214 856 0 799 153 878
x & 1,797 454 822 634 773 0 108 585
3 3l 393 116 182 129 159 120 0 155
) * 1,615 159 351 688 862 603 137 0
257] H1fE AR 87 EIReE S5 A &idlA BiBT Network#H#H1& A33HH Table (4

EES BHHEY) st B @@ 7

3 1987~200042] AR BES A FH 2.2
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Table 4-6 Regional characteristics in ocean-going traffic flow.

B oM | BEA BB (88 Bt Qe Hs
% ° | B A | 4H(F5%S JeHEmR) A& m@D LEN. 5
T A | # A | FI9REE AGE 28) B WA
& % | H | FAFEE Aol(AE) HE. L. 7 4. /e
"NEEEE SIS )
R BT P T IEES) . 71s
B A | 34 % (ER Ah
A | § W | R(ER R A ) 3. 71e}
H3, Mol £ AFEE(QR)
3 7 | ® 1 | Ao FANBE(ES) . LEN. 5 9. /e
W A | fawGiuc 53)
HAE Q7B &) R 49
TR SIGES)
A5E | § W | Hol(A) . LN, 7 9. /e
T 5 | ® A |Ao(BE S5 . N, 7 E
s x| § W | FWrEERD . LW, g e
W A | =A(EED )
¥ e W | 98(Eh), 2Hod(Ak A) dLFEH. &
A F | & B |AAER . LEN. 5 4. e
NAE | # 0 | Aol(AE) HA. =W, 3. e

Ll bl w8/l A HAKY Ue i
S | OBl fle 410 #E/ R BARE
002 &3, YA ##l/ M2 Entropy A2
ol A AR AR LA #E/ iR
REESME HESATH

So.2, 1976~ 1986F 2] M/ MRk KHRE
o 2RE FEHEFSHS AYst 1987~20004F
o] #M/ IR CRESME HEEIT

olu [EEFFHTS dloletE AH, F4} B3, =
X, oF, v A3, FF AAE, FSE, 74
% X3, 535, £ AF# Al#se B¢
A 1976~19864E 2] 114ERE, B, A3
1977~1986F 2] 10MS, S, MAXELS 19
78~1986%F2] 9FMIE, TS 1979~19864 2]
8RS, TS 1982~19865E 2] 54EME, 1A

R LHELS 1984~19864F 9] IFEMS EAHGI
o, BB 19865F K M/ IR SRES S
ade dAsA R

Table (4—7)2 HEEH HME oBESHF 19
86FE S YA, ¢4, BX, ¥, 2 X, Fa,
AFHE & RS ZOERSHE, Table (4—8)
< olg) EFEABRAS HAF ZHoln, o] EFN
BAE FIRE 200050 A8/ ik HE hE
e Table (4—9)o vehds Utk
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Table 4-7 Estimated trip distribution between port & foreign area in 1986.

HEE AT ERF%E

H %
%sﬁ”“’ BAME | EEEmR | LENER | %3 R | 7 B R
R
ol A 1,162 302 321 60 510
4 139 36 38 7 61
5 X 75 19 21 4 33
3 & 538 140 149 28 236
24 4,833 1,257 1,335 248 2,120
x % 771 201 213 40 338
T & 190 49 52 10 83
A F 289 0 0 0 0
Table 4-8 Trends of ocean—going vessel's number per annum.
FAz]
P H & #h 5 3R FE EE M 3k 3 W #b 3 S A 7] E # %K
Ql A | Y=14-28K | Y=04- 13X | Y=-183+UFX | Y=203+3BX | Y=M01+2.5X
F A | Y=287-10.4X | Y=53.8-18X Y=14+27X Y=4.2+0,3X Y=69,3+0,64 X
2 E | Y=R1-258X Y=21.3-0.9X Y=-1.0+1.63X Y=14+0,24X Y=26.2+116X
B of | Y=B0M047X | Y=216+94X | Y=469+155X | Y=-50+306X | Y=B4+28%8X
Ho2b | Y=5346-101.9X | Y=126.4-48BX | Y=-T0.1+1044X | Y=%T+142X | Y=I1623+80.86X
2 g | Y=481,3+38X Y=121.64+10.5X | Y=-38194+20.4X | Y=67+381X Y=1476+31.2X
5 3 | Y=%.6+132X | Y=204+2.29X Y=-249+60X | Y=09+081X Y=3.44+47X
A F | Y=u1.1+1816X — — — -
AFAE - 1976 %, A<k 2 15, Y : 1976 4£538 1986 FE7tx MAAMERK
Table 4-9 Estimated trip distribution between port & foreign area in 2000
=27 ; o
287 H & H 5% P np I At 8 H 7] Ef H 5%
g &l 704 265 603 114 914
i A 0 9 69 13 85
= X 28 14 40 7 55
3 &% 1,086 266 335 72 603
5 At 2,648 1,103 2,532 450 3,773
= 8 1,357 378 479 102 933
5 3l 367 78 133 21 157
A F 702 0 0 0 0
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Fig 4-3 Traffic networks between coastal

area & foreign area.
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ig 4-4 Estimated numbers and gross
tonnage of ocean—going vessel
per area (1986~2000).
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2 Faz 3

HREMS EHUASE B BB eEs o 7]
& e R AN EHRER
BEN 2 sty 99 HEi SRESME
REY + A Aok 18 iBE KRES MEE
Bl A BEAMERTS SMErT BolA BRI HEM
ZRBSMEA FER ERSTS AB3)7) Rk
slu 2 WA A ZRESME Network 747
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Table 4-11 Numbers and gross tonnage of regular passenger ship per area in 1986.

BB | o e | 2o | 2z (85 7| qemm | 2oms | 2w | S
B B B
-3 B 4,320 0 22,632 19,248 21,888 22,448 720 0
) B | 448560 0 | 3836280 | 8745816 | 5682504 | 5958084 | 803520 0
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Table 4-12 Trends of regular passenger ship’s number per annum.
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Table 4-14 Numbers of entering —departing CR 3 436 448
fishing vesel per port(1987.1—1987.6) ' 628 655
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Table 4-15 Estimated numbers of fishing vessel per area in 1987.
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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)

RES AT KRR
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I e |2

A | SEHY

5

= AF
9q

oA g | Fatsg

¥ | T3S

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

38,140 42,866
39411 44,230
40,896 45,831
42,390 47,463
43,894 49,150
45,392 50,827
46,899 52,531
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
87,472
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
33234
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)
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ELEE

SHHA

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

84,553,129

90,747,644

60,652,941

95,042,085

386,391,360

74,270,346

20,812,070

1989

77,350,618

89,384,899

9,841,390

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

22,664,806

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

8,561,865

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

1407$3’%

561,855,127

107,150,660

27,948,287

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

197

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 ’2%,341

1993

114,767,624

138,068,245

147,122,838

101,076,338

166,474,241

662,456,491

126,208,548

32,377,683

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).

s Wk AMNY | FARNS | SE S xﬂ%ﬂé o | B | 2 | Fohal
o oF | E8 1,36 1,528 1,852 2,243 3,429 2,058 795 201
24 | k(1,338,612 | 1,425,240( 1,430,180 | 1,523,270 2,036,860 | 1,700,021| 819,291 | 284,172
o3k 3 46| 53 54 64 190 689 210 54
i | 2,134,765 | 3,093,121 3,200,754 | 1,348,279 | 3,708,354 | 21,220,199 3,493,212 | 680,423

3 7| &' - - 440 1,316 310 1,355 57 —
of A | A - - 129,889 | 543,367 282,780 379,163 65,829 -
% | & 1,392 1,581 2,346 3,623 3,929 14,102 1,062 345

Z7}er | dilk|3,473,377| 4,518,361| 4,760,823 | 3,414,916 | 6,027,994 | 23,299,383 | 4,378,332 | 964,595
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Fig 4-5 Ship’s number of traffic flow per area in Koreé coastal waterway(2000).
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