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Abstract - The purpose of this study is to estimate a proper Domain Watch between anchored vessels in order to propose a method for
the eflicient management of VIS(Vessel Traflic Service) of the N-anchorage in Busan harbor, which is the largest port in Korea. For this
purpose, we proposed the calculation method of Domain Watch and investigated the ship length(L), the distance between anchored vessels
(D, j), the domain radius(R), and the domain radius vs L(R/L) during the peak time of the vessels in the latest usage of anchorage. As
a result of technical analysis for the surveyed data, the minimum R/ L or securing the safety distance between anchored vessels was selectec
based on 285 corresponding to the 70th percentile of the total data. This result was applied to the N-anchorage of Busan and comparea
with the ‘Guidelines of Port and Harbor Design(2014), and we have confirmed that it is reasonable to set the Domain radius with the
minimum Z285L or more in VIS. This study considers the safety management of anchorage for VIS. This study could contribute to the
safety of vessels using anchorage and the safety management plan of VIS when it is applied to other ports in operation such as it was
In Busan.

Key-words - Busan Harbor, Anchorage, VIS(Vessel Trafiic Service), Domain Watch, Domain Radius
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Table 1 H4Hg ol Aupxe] wejeh Ades s
Ebdl o R RAA Gl A Al E R 23
(Busan Regional Office of Ocean and Fisheries, 2016)%] %]
om FARENEEALe] SNIAIEALE 9 2] Fof #ek g
A (BPA, 2017)e wked=]o] Qi)

A4 el g kMo AldsEE dute] ES(GD w
g tx olrt ot A 485 o7 Hol )
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(Port Management Information System, ©]3} Port MIS)<]
A €3 AR (Port MIS, 2017)¢F H-2+8} VTS| #
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Table 1 Areas and capacity of N-anchorage
Name Area(Lat/Long) Capacity
Jointed Area below points (G/Txunit)
1. 35-04-35.IN  129-02-00.0E
2. 35-04-35IN  129-02-215E
N g a5 04017 120-03-111E | nder 10008
4. 35-04-01.7N  129-02-03.9E
1. 35-04-35.IN  129-01-35.4E
2. 35-04-35IN 129-01-534E “{‘382 ig%%gl
Ng | 3 3503-10IN 129-01-524E L
4. 35-03-10IN 129-01-0L9E | 007" o
5. 35-03-42IN 129-01-259E | “ %
6. 35-04-230N  129-01-25.9E
1. 35-04-0L7N  129-02-03.9E ”T‘égg i’g%%zz
N | 2 304-0LIN 129-03-1LIE e
3. 35-02-550N 120-04-482E | 007"
4. 35-02-395N 129-02-135E | “ ¥
1. 35-02-395N  129-02-135E | 3,000~10,000
Ny | 2 B02-BEIN 129-04-432E x1
3. 35-02-09.6N 129-05-23.7E | 10,000~ 16,000
4. 35-01-36.7N  129-02-38.1E x7
1. 35-01-367N  129-02-38.1E
2. 35-02-09.6N  129-05-23.7E 10’OOOX316’000
N-5 | 3. 35-02-025N 129-05-32.3E
4. 35-00-11.3N  129-04-48.1E 16’000;124’000
5. 35-00-11.5N  129-02-38.1E

Table 2 Monthly average of anchored vessels at

N-anchorage (Unit:Ship)

MonthCOde N-1 N2 N3 N4 N5 Average
Jan. 2017 1.6 56 177 1 104 @ 78 43.1
Feb. 2017 0.6 42 177 ¢ 86 477 35.8
Mar. 2017 | 2.2 37 146 ¢ 97 6.2 36.4
Apr. 2017 1.9 35 143 86 59 34.2
May. 2017 | 2.1 5 208 1 101 = 6.2 44.2
Jun. 2017 2 63 153 103 | 61 40.0
Jul. 2017 3.2 36 172 ¢ 81 5.6 37.7
Aug. 2017 | 2.7 53 151 : 106 @ 47 384
Sep. 2017 2.1 51 136 : 84 6.3 355
Oct. 2017 0.6 82 1851 89 4.3 405
Nov. 2017 | 29 81 167 i 54 1.2 34.3
Dec. 2017 2.3 54 154 : 72 5.6 359
Jan. 2018 2.1 53 172 1 121 | 61 42.8
Average 2.1 53 165 @ 91 54 384
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Table 3 Dates and units of most anchored vessels at
N-anchorage (Unit: ship) 3. Ho|at MHIMOo| doiZiA| BA] HiH

Code | ] N2 N3 N4 N5 Total
Date B Aol e Aude Ha A WA

01* Jan. 2017 1323 17 15 TL  #el 2Ab A7 3 AwA
02 Jan. 2017 11 20 18 17 70 31937E 20189 1€ 347HA U&
03 Jan. 2017 wkzjof] FR g gukde] Muk Zo](Length overall, L), Aut
2+ A2 (Distance, D) 183 99 7Al ¥4 (Domain radius
139 Aug. 2017 -
R)E A7 2HA 02 AbEsha, 7t gubale] o o7hal uk7 o]
08" Oct, 2017 2 1417 B aw golg JFoR B SRLIAAE T34
09" Oct. 2017 8 26 16 13 66
31 Dec. 2017 10 20 17 19 70
01°" Jan. 2018
02 Jan. 2018

11 30 21 18 86
03 Jan. 2018

7371 9
017 12€

po Mo

7 20 16 20 66
7 19 17 9 57

3.1 X My J|&

PIANC(2014) B 3A oA &= 13 ¢] duto] hxdsiAl Aguted
T e Ha S ARk do|(L)el F4(D)Y 5ulet T
2 oA Aeel wel 47 =) Z(anchor drag) A& (30m,
w26 17 15 74 9om 150m 5) Z1g]a et dole] 10% Ei= HA 20me] <t
96 239 170 161 i 706 A A2 (safety clearance)E ©ahe] ki gt

SEvEhs G 2 o g AAI7E014) 9 13T Ad 2
8 WARE Adr Zol(L), 4(D), Ak Wy aEla AFE
go we} Fig. 13 o] #4383 Ao (Ministry of Oceans
and Fisheries, 2014).

10 32 17 18 32

Ol OOy Fdkx F Wi O Wik W
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Average

Table 3& Table 19| Auk=] Al

=
i
Al v Aol AdSEE 2Eok FRab 9

- .. L+4.5D(Good Bottom)
1 (Anchor "¢ L+45D+25m(Bad Bottom)

7F 918 9 Azke] BEo] wel 7] B X Z5H ojgs)
7] FtHKim et al, 2013). wehA] FA4F VTSSOl A= T559]
H 5 73ERE 2g A AubAzE b AR E FH AR E
g1str] fste 949 73A(Domain Watch) 7158 AH&3tt)
GATAIE= VTS A2=ES o] &ale] dA Muke] $Ix&
FHoE dAT RHAS AAdste] e Hshe EXE 7
ABte Ao7 EF e Aulo] Aw 99 yE AsA4  Fig. 1 Capacity of anchorage on guidelines of port and
HH ARE BAsTl o]2 o] &5 HAg Jolgty pe harbor design(Ministry of Oceans and Fisheries,
Ak QupAol Qe U ke A §A8k 9 2014
A g ¢ Qs Wo FHE Qs FAA 9 A
] . PrEh TR SR GHUA G e 19 19 1547 29 VTS wUE shEe] dekg
Ao me} Az 27 2 FE PSS AT F
kel weldhel] AHubglk Mk d3kS W Fig 29F 2t
olo] H Ao BAE VTSHA weld Aubad <ok N
o] AlZF N-12 Xuk Zo|7} 70m ©]&kel Auk 53 N-2+=
#2lE 9 Wete g dg 7|7 Agukd 1 AR E 451 N .
_ _ ) &m ©o]st AHF 103, N-3% 70m ©]% 135m ©]s} A4k 283,
dub dolg 7|Eoe® g 7} Muke] 4 FA7HA(Domain ,
~ _ _ N = N-4+= 80m ©]A 180m ]38} AHF 193, 18]35 N-5+= 110m
Watch) Bt Fata, o] 2 o] 43 Auxd Ao =& 715 o4 230m ol Au 19%o= = glHo] A
° il - = = © .
A5 Algstaz) s ° = B A 3
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Fig. 2 N-anchorage status on the VTS screen
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21(3)el AgukAd Gt Al dolE 483t
Aol FATANE FA|ET FSA]o] At 7153 F
W Fig. 53 2t} oju} & 723 (N-1: 9%, N-2: 9%, N-3: 22
2 N-4: 183, N-5: 14%)o] Aur 7153590}

Fig. 5ellA 24 9& 497A(D,)S e, d4 9o

Sk 2 oojg AAI71E=(2014) A A Aol Ayt FEEka
gdrurS S wo] J|FE(L+6D)CE ZF AukA ] Hd4A
S HE3 S BT Aew I3 AnEs B
o|Z Fd VIS 2934 oA Hukxzt st AR E dvtst
7] f1ske] g Aubado] Ay v A Al Aubdolo H
2 2.85H] oS fAEE Aol elgslelgt ddE)
welA] VTSolA = Hux 7t F83] 94771 IdS 49+
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Table 4 Results of technical statistic for N-anchorage

Code Sta}[telstlcs Mean(p) > (?)e V' Max. Min.
L(m) 62.91 13.70 770 480
D, (NM) 0.20 0.05 0.28 0.10
N R, ;(NM) 0.10 0.03 0.14 0.05
R/L 297 0.63 463 1.36
L(m) 7713 1491 1400 = 310
D, (NM) 0.21 0.05 0.31 0.09
N2 R, ;(NM) 0.11 0.03 0.19 0.03
R/L 2.60 0.67 0.17 0.03
L(m) 101.29 2031 1400 | 700
D, ;(NM) 0.27 0.05 061 0.14
N3 R, ;,(NM) 0.13 0.03 0.23 0.07
R/L 248 041 391 1.27
L(m) 130.13 2239 1800 | 800
D, (NM) 0.34 0.07 053 0.17
N R, (NM) 0.17 0.04 0.29 0.07
R/L 2.44 0.52 425 1.16
L(m) 151.68 3418 2990 | 930
s D, (NM) 0.47 0.10 0.83 0.10
R, ;(NM) 0.23 0.06 0.23 0.06
R/L 2.88 0.56 503 1.28
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Fig. 4 Histogram of R/L in N-anchorage
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