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Abstract : Because of the continuous increase in the demand for and importance of marine space, marine exploration and survey activities are being
actively conducted in Korea actively. Because the marine survey vessels used for these activities have special operational patterns depending on the
purpose and probe vessels, research on maritime traffic risk is required. In this study, an attempt was made to determine the correlation of each factor
with the effect of marine exploration and survey vessel operation on maritime traffic. The status of ocean exploration and survey vessels in operation in
Korea was identified, as well as the special operational conditions of some of the ocean physical probes. Generally, the number of exploration and survey
vessels involved per hour, total vessel length(including exploration equipment), operation, interval distance of exploration as per plan, and marine traffic
conditions(traffic volume and speed) can be classified as operating factors. To compare the results of the environmental stress, a maritime traffic flow
simulation based on the “ES” Model was performed with each of the identified operating factors as independent variables. The results of the analysis
confirmed that the environmental stress significantly changed in the order of traffic volume, ship length and speed. In addition, it was confirmed that the
environmental stress is reduced when the operation course is set at an angle with the nearby maritime traffic flow. Accordingly, it can help reduce the
operator's burden if the survey vessel operator understands nearby maritime traffic conditions and reflects them in the operation method when setting the

operation plan.

Key Words : Marine exploration and survey vessel, Maritime traffic risk, ES model, Maritime traffic flow simulation, Operating factors

* First Author : kmcphg@naver.com, 051-441-7277
¥ Corresponding Author : dwkim@kmou.ackr, 051-410-4641

- 634 -



1. M &

ouy AP AUH AAE WS Ak AA 4

=y
oA tFE AL A7 T AdAMFH A A4l o] AL
FolA|aL glal d|FFIt o] Fa% Frleta Utk W=
S AW AdeA B R AYsr] Hg AAES FHE
Q3 ga JELE THYrIEY, Aoz YA 79
< BASAY. T FE A B3 w7 F94
¢ GBS T § AFT A Hed =
H &l 9l th(Park and Hwang, 2009). $-2lubeke] A9 ek
SHAE B el #ek WE o] 20199 Al E o] Y¢S
FAE Y Aubzato] T MEEH A -FEALN L,
AT WK HAZA o] EHAE st k.

AR AL 2AF 2249 S FEALZRALY] TS F
7vstar ek -y skl shr el S H At
AT LA dFEegrdsS &3] st 5 NFH A
F09t FoLo] B ATXALE F8sta vk Ee At
& AT FAEAY S A ol &3t AT
ey F2E e VES A oH(Kim, 1987), 3
AAAE Falet7| 98 A5 AgAS7171E o] &
BEE sdEEgAteta gt olf e SALE TS 7S
v oAlgEre] gt gkl AZE A §e W
oA et E=gk dnk Huby) o2 A gEgt 544
£ e At gar s el A ATFEARe] FH3 o] 917]
wj ol &gAlo] AnkAQl Mukybi= Zelrzh gt 1#m
2 A age] yivgh sjelA AL B A G5 7
& A igaEetde] dFE E 5 9l

ol gt s FRAN S FHFAL EA] AT PR X3
Auk )4k co2 79 RUEE EAk(Park et al, 2018) 2 ISt

2 2
oxl
i}

ol
=

ZAHKHOA, 2018)5 &3l 5 I3zt ¥AF 2
FAsta glot AL PEYE 1 F AP
Al

=
A7hel Bl Fu) ATE BED Ao AR
e A

o N
o>
1o

o
tilo
40 i
g

bt
=4 e
fall
?j.
~
=
i
[

EAESRE

=
Grh. s mEerds

(mox o 1w
o2

Ho
9—"
m
Mook
(o
- M
ot
N jg Jﬁ
Q
k1
i
N
b’
>
fuorz & ok

>~
-
o
ols
-/
£
ol
=
o2
it
>~
-— o

of,

o> o

=
on offt

1o

Ho

ot

fo

B

il

(eI

¥

©
ook o
1 o
> e

o

o
i)

Z>(Environmental Stress, ES)
o] ARG AL
o] FAF~EY2A 9 W3}

ol o T ¥

[¢} p
SFALS A (Exploration ling)lol]l W 3H7H4,

oft
tlo

l

o ol

M

0%
tlo

1] ]

%
fo
us

Nerr

Eo
4

of o o

X

2=
e

1) ©A5A (Exploration line) : BAM 28 €APEN7} SHS st
SA4AEA.

2. S UEA X HYFZAH

2.1 2E[U2t s SR

HEZAHIS HE

ol A o] 7+E A, ZAREAL, #F Fo AMEEE A
vk & ok w}8ked -4 (Ocean research vessel, research vessel)¥}
el FZAF (Survey vessel) O 2 TEETL &g} Eted o

HPA T AEY, AR E B
o]

=

1

wUE 5o 3

AFshe] & N F AR R
w35 715 B EAEE 71 (Kim, 1987) 2etth g4 1)
GAL7E 7hsdk sl FE AR sulell v ATk shAIRE 3D
S EY AT 7hse AL Ha2s vt vkl A Y
b FPAFRALN AL FREFY RS ARFR
Sl 9esha ek tiRRol 108 wuke] g M
o2 Aol 10mollA] 30m H&=olth A 44 F
& 2Akely) Wl Aslg A o v s
FATE skl Ak
Table 12 3| FEAL-ZAMA 2]l AolE e Hlo|th
Table 1. Research and survey vessel in Korea
Agency Research vessel Length
MARINE NO.1
Korea Hydrographic
and Oceanographic JINJU NO.I 10~30m
Agency OCEAN SPACE
NO.1
Korea Institute of
Ocean Science & R/V ISABU 998 m
Technology
(KIOST)
Korea Institute of
Geoscience and MHAE 6_4m
Mineral Resources T NO.2 (Equipment :
300 m ~ 6,000 m)

(KIGAM)
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Fig. 1. TAMHAE NO.2 with exploration equipment.

Table 2. Length of exploration equipment in voyage (2017~2018)
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Table 3. Operation days of the exploration and survey vessel

-3 500

Survey vessel (KHO)

(m) Vear TAMHAE NO.2 (Day) (Max. Day)
Day 101 21 0 0 55 100 277 Total In port (%) In port survey

Rate (%) 36.5% 7.6% 199% 36.1% 100.0% 2018 139 37(26.8) 245
2017 138 45 (32.4) 245
2) BAISHS ¥ 2 2016 - - 239
S FFALZALE S ol wEl AN A el o] 2015 146 - 209
271744 WM ATS T2 = Aol dubdo|t) 2014 169 _ 14
Gl 265 2FF] AEFFol AFatn o B 2013 146 - 202

Ao upg shit: Qi Y Ay F9g A BT o 2012 194 - 179 (Coastal area only)
ek 20170l = 589 A Wdbs 8l 2011 147 . ™

(KIGAM, 2019 and KHO, 2018)
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Route of Survey ship
Volume of traffic
e N P Ship’s length
700m | 700mj _ 250m  Speed
T~ Omy 1My
250m H
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v

Volume of traffic
Ship’s length
Speed

Marine traffic

Fig. 4. Scenario of risk assessment by ES model (N-S traffic).

Volume of traffic
Ship’s length
Speed

Marine traffic
Route of Survey ship

#l—> Volume of traffic
Ship's length
Speed

Interval
distance of
survey ship(m)

Case 4 : 100m
Case 5: 500m
Case 6 : 1,000m

Fig. 5. Scenario of risk assessment by ES model (NW-SE traffic).

Table 4. Occurrence rate of vessel’s length

Ship

50-  100- 150- 200- 250- 300-
Length - -50 100 150 200 250 300 350 350-
(m)
Rate
%) 454 253 149 102 22 1.4 05 0.1
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Table 5. Scenario for risk assessment
Marine traffic
Sui?/t;;r?/eziel N-S direction NW-SE direction
Case 1 100 m Case 4 100 m
E-W recipro  Case 2 500 m Case 5 500 m
cating grid Case 3 1,000 m Case 6 1,000 m
Survey vessel Ship’s traffic
Scenario Number Length Number Speed
of ship (m) of ship (kts)
Case z-1 1-3 10-99.8 - -
Case x-2 1-3 - 1-10 -
Case z-3 1-3 - - -
Case z-4 13 - - 5-15
Case x-5 - 10-99.8 1-10 -
Case x-6 - 10-99.8 - -
Case x-7 - 10-99.8 - 5-15
Case -8 - - 1-10 -
Case =9 - - 1-10 5-15
Case z-10 - - - 5-15

B [cl[ofRCVETEY]

fScale /3164020015130 [Canvaselrt (1103, 421) Charolnt: (1714, 6801

Fig. 6. Marine traffic flow simulation (N-S direction).

I CIo/REVETEY]

TRSBLTI00/010245  [Canvaspant (520,652 CharPont: (195, 1357

Fig. 7. Marine traffic flow simulation (NW-SE direction).
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Table 6. Result of assessment (number of traffic vs survey ship)

Number of ship N-S traffic NW-SE traffic
(Ship/h)
Ves§el 1 5 10 1 5 10
(Ship/h )
100 00 85 11.7 2 43 158
1 500 24 91 112 0 43 188
1000 19 90 113 0 37 183
100 23 11.0 165 03 6.7 155
2 500 41 116 173 0 3.6 133
1000 29 121 179 0 69 206
100 55 11.6 257 15 99 146
3 500 41 96 261 0 52 145
1000 32 102 266 0 7 225
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Surve
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Fig. 9. Result of NW-SE Case (number of traffic vs survey ship).
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Fig. 10. Result of N-S Case (survey ship length vs survey number).
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Fig. 11. Result of NW-SE Case (survey ship length vs survey number).
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Table 9. Result of assessment (survey ship length vs speed of
traffic)

ngth of survey S(hiI; N-S traffic ~ NW-SE traffic Length of survey S(hiI; N-S traffic ~ NW-SE traffic
m m
Numbe Speed
of ship 10 645 98 10 645 98 of traffic 10 645 98 10 645 9.8
(Ship/h) (kts)
100 20 122 144 2 69 104 100 20 75 129 2 69 104
1 500 1.1 98 118 00 0.0 Skts 500 I.1 53 96 0 00 00
1000 08 09 12 00 0.0 1000 08 00 00 O 0.0 00
100 7.1 89 102 43 9.7 128 100 00 00 00 O 60 98
5 500 7.8 104 11.8 43 84 11.1 10kts 500 06 00 00 O 0.0 00
1000 83 102 112 3.7 67 8.6 1000 00 00 00 O 0.0 00
100 93 162 179 158 23.1 272 100 00 00 00 O 62 10.1
10 500 100 148 159 188 20.6 21.8 15kts 500 00 00 00 O 0.0 00
1000 104 167 19.8 183 202 21.1 1000 00 00 00 O 0.0 00
£1 Y . i 15 [ T T T s s N
1 1 1 1
- = : |
25§ Intolerable ' " ! Intolerable i
- B | I E
§ 201 ! § . TNy T
n [] .
g 151 w7
. 1 -
; 1ol‘ ——————— - - ; ’
) @ 3
5
N e
. =1z =E 4o - .
Ship’s Length 10m  Ship’s Length 64.5m Ship's Length 99.8m Ship’s Length 10m  Ship’s Length 64.5m  Ship’s Length 99.8m
Number of ship 1 Number of ship 5 Number of ship 10 .ISpeeIcId-Skts w0 @1 tSpeledd-s;l(lktst o ?pETZ_Fktswa
& Interval distance 100m  FAInterval distance 100m E Interval distance 100m Kl Interva !“a"ce m :z:: : ::zz : :12:: ;:t::zs m
B e s S et Samo B el S b el i 0 el v 160
Fig. 12. Result of NW-SE Case (survey ship length vs number Fig. 13. Result of NW-SE Case (survey ship length vs speed of
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