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[Abstract]

Ship operation accidents can cause enormous loss of life and property, but many ship accidents are reported every year. There
are various types of ship accidents such as collision, sinking, grounding, and so on. Especially ship navigation near land can highly
make grounding accidents. Near the land, due to the complicated seafloor and heavy traffic, many navigators are putting a lot of
effort into safe navigation. This paper describes the function of finding a narrow space between the seafloor and the ship for ships
operating in these areas. And a new symbol was created to portray this information on the electronic navigational chart. This result
was tested by configuring the additional functions of the existing system to service safety-related information to the ship.
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Scale Wind Wind Noticeable Effects Noticeable Effects
Number | Speed Name of Wind on Land of Wind on Sea
mph

o] <1 CALM Smoke rises vertically. | Sea is mirror smooth.

1 1-3 LIGHT AIR | Direction shown by Small wavelets like
smoke drift, but not scales, but no foam
by vanes. crests.

2 4-7 LIGHT Wind felt on face. Waves are short and

BREEZE Leaves rustle. Wind more pronounced.
vane moves.

3 8-12 GENTLE Leaves and twigs in Crests begin to break.

BREEZE | motion. Wind extends |Foam has glassy look.
a light flag.
4 13-18 MODERATE | Raises dust and loose Wave caps are longer.
BREEZE pages. Moves small Many whitecaps.
branches.

5 19-24 FRESH Small trees in leaf Waves more

BREEZE | begin to sway. pronounced. Foam
crests all over.

6 25-31 STRONG Large branches move. |Larger waves form.

BREEZE Phone wires whistle. Foaming crests more
extensive.

7 32-38 MODERATE | Whole trees in motion. | Sea heaps up. Foam

GALE begins to flow in
streaks.

8 39-46 | FRESH GALE | Twigs break of f. Waves increase visibly.
Progress generally Foam in dense streaks.
impeded.

9 47-54 STRONG Slight structural Waves increase visibly.

GALE damage. Chimney pots | Foam blown in dense
removed. streaks.

10 55-63 WHOLE Trees uprooted. High waves with

GALE Considerable overhanging crests.
structural damage. Great foam patches.

11 64-75 STORM Damage widespread Waves so high that
around hurricane ships hidden in troughs.
edges. Air full of spray.

12 > 75 HURRICANE | Devastation Devastation.

I3 6. EHE = ASx

Fig 6. The table of beafourt scale
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area (Vessel link)

X,
Z oy
Lo
o
b
29
o
3
_L4
i)
)
Q_Q
b
%0
o
W
g
Lo
Ho
o
é
(B~
)
roS
o x

-
e

as151n, o1 01 3
% fd 428 GEE Jaach

2
i<

1z il

1o

e

ot

2

4

o

=

=G

o

ot

it

jg

::‘

| %o

N

[

)

}_,

_1

e

(<3

2

—g_ .
Q%ﬂ@iﬂﬂ%ﬁﬂﬂ$%€L

L

o
nz:”tﬂ.i

o O o (1 >,
oxl o offl
N
1y
T O,

No% N
b o
4>
o
ro
N
rE
2
rO
r)J
N 02[_1‘
ol
o
12
tilo
s
o
=
-9,
(1T

o o N
NE R
=2
4
N
E
of
(o
fru
4
i)
=
38,
v

oL oo

i

o
ol

2

O

ok

N
==

Lo
2 o
2
2
>
=
tlo
N
2
M
e
e

o2
2
)
:?L_l,

ro, ox mz

wet o o
k=)

do 19,
<
9
ol
i)
i
hincs
ol\
_OrL
g
I
i)
=
i
HI
Y
=3}
MN o
N
4
29,
2

>
9
H

N
>
lo
1]

2 =20 AR o] 2|9l ol el
FEGIAAARKD) AF1e] A5 R 7]k At
Al 22l 7]k (P0015263) 2] ATA kL)

[1] J Jung, S Lee, “Definition and Case Study of Effectiveness
Metrics for e-Navigation Usability Testing”, The Journal of
Korea Multimedia Society, Vol. 20, No. 8, pp. 1338-1346,
August 2017.



[2] CK Lee, “Research on Collision Avoidance of Autonomous
Ship in Narrow Channels”, in proceeding of KOSOMES
biannual meeting, Incheon, pp. 77-77, 2018.

[3] S.J Cho, H.J Choi, “Recent Trends and Their Implications of
Marine Activities Mapping for Marine Spatial Planning”
Journal of the Korean Society for Marine Environment &
Energy, Vol. 21, No. 4, pp. 270-280, Nov 2018.

[4] H Kim, C Mun and S Lee, “A Design of Data Model for
Marine casualty based on S-100”, The Journal of Digital
Contents Society, Vol. 18, No. 1, pp. 151-159, Feb 2017.

[5] H Kim, G Kim and S Lee, “Improvement of Maritime Safety

Information Symbols for Electronic Navigational Charts”,

Journal of The Korean Society of Marine Environment and

safety, Vol. 21, No. 1, pp. 1-4, Feb 2020.

International Hydrographic ~ Organization, “S-100 —
UNIVERSAL HYDROGRAPHIC DATA MODEL edition
4.0.0”, International Hydrographic Organization, Dec 2018.
C-MAP. C-MAP RECREATIONAL MARINE page
[Internet]. Available: https://www.c-map.com/home/

[8] S. R. Kim, “Elements for safe shipbuilding”, The Journal of
Korea Maritime Pilots’s Association, Vol. 55, No. 9, pp.
46-55, July 2013.

[9] International Hydrographic Organization, "I[HO UNDER
KEEL CLEARANCE MANAGEMENTINFORMATION
PRODUCT SPECIFICATIO
Organization, 2019.

[10] H Kim, S Lee, “Implementation of Under-Keel Clearance

Management Information and Onboard Test of Supporting

(6]

(7]

", International Hydrographic

System for Safety Navigation”, Journal of Digital Contents
Society, Vol. 19, No. 1, pp. 1-4, Feb 2018.

[11] W. Guo, J. Liu, Q. Xu, Y. Fu and Z. Liu, "The calculation
method of DUKC for ultra large-scale ships in restricted
waters,” in proceeding of 2019 5th International
Conference on Transportation Information and Safety
(ICTIS), Liverpool, pp. 324-328, 2019.

[12] Galor, Wieslaw, “Optimization of under-keel clearance
during ship's manoeuvring in port water areas”, 2007.

[Internet]. Available:

https://www.researchgate.net/publication/283552553 Opti

mization_of under-keel clearance during ship's manoeu

vring_in_port water areas

373

& S(Hyoseung Kim)

200872012 : @S| Frista IT 23}
B 3kA}

201272014 : F=e gt vf sl
AFE AT AAL

2014~ @A) 1 Fwadoita ek AFEFEAE AL
4 s
%34 Bof 1 AZESlY A 9% 9 B, A azE

2l o], e-Navigation, 3% IoT, A A}3l =
ZUZHE(Geonhong Kim)

20205“% ZH : TZSJ-EE‘BHOO]:\:HS‘_I—E EH
st AFdestdy Aaba
4 Ae

A Hof 1 g AZEQ O, AR E, &3 Au

0|AH2(Sangbong Lee)

2010 ~2015 : T =nialere] AFA
2}

2015~ & A : WO = T FoA}

A Hof : g olE, A&

ZHE(Seongphil Kang)

200872012 : ‘= st 7] P25
A}

201872020 : FAtvigw ICT §#3%
A}

2012 2016 : A&

2016 “EA : Ao HFYA Mujay vy
A

Fulvlold, A& A oT

0|MZ3(Seojeong Lee)

ol et AL (AL, 1989)
Fohsha ookl AAb (AAFS, 1991)
Fohsha tHehel uhAb (AAHS, 1999)
20044 1 ST AT
20059 ~F A FFAFWSAL A4 IT B ws
20009 ~7 Al AFFAT FANA T AP RS BE
20159 : theld AFFAY A EHE AN T A

[e]
GEEEAN

A ok YL ZE O FA, U, A
2}af =

http://www.dcs.or.kr



	선박의 연안항해시 안전 항해 영역 표시를 위한 기능 및 심볼 구현
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 해양 환경 요소를 고려한 선박 안전 운항 정보 서비스
	Ⅳ. 심볼 정의
	Ⅴ. 응용 사례
	Ⅵ. 결론
	참고문헌


