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Abstract — For MSP (marine spatial planning), identifying the biophysical conditions of the oceans and the human
activities in the marine space should be a priority. Over the last 20 years, numerous countries around the world have
been collected and built marine activity information to develop MSP, and addressed the importance of information in
many studies and literature. In particular, since the existing marine activities have conflicted with new marine activi-
ties (such as development of marine energy and marine resources, protection of marine ecosystems, etc.), knowledge
about the obvious spatial boundaries or regions of each activity has become important in the MSP process. The loca-
tion data for Fishing Vessels and Ships are basic information to identify fisheries and navigation activities. Maps are
an important means of visualizing marine space to evaluate new applications and management tools for existing users
and the environment. With the development of science and technology, the capacity to process and analyze large
amounts of information was expanded, and the marine activity map was produced using the location information of
ships and fishing boats. While Korea has information on marine fisheries by sector, there are limited cases of analysis
and mapping to identify actual marine activity areas. This study aims to discuss how to develope and use marine
activity maps in the process of MSP. The development of marine activities mapping is much necessary for the nation
at a time when the diversity of marine use and the demand for policies regarding marine space rapidly increase.

Keywords: Marine Spatial Planning(3ll %57+ 7] 2), Marine activities mapping(3l] % &5 *] &=), Spatial data(--
74 g4), AIS(H B AT A A E) , V- Pass(” H}3 JH_/:sz])
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3|57t E (Marine Spatial Planning, MSP)2 3l|QFellx] o] 5
 URFS QI 58 a8 o welsl] 9% matouh
HFTIA B T2 Ak, ol4dol]]), A, HlshR e 2
FE, AlldellvA], A B 7ks, 9l Y, et gl A
= 9 ol s, FE e, AYEA T vk 2
sk, AEA o 7 kA E g AE

A, o3, RUER I} 71 3PAR A E, o] #pdelA]
oA dolvh= &se] 73, A, wEE Tetalr] SI9k vk

e
3 &< —a—ﬂook%ﬁxgﬁﬂ LT HTH(Choi et al[2016]). ¥t
A Q1 74 3o —‘%49} ”*"13 A7 g

éi
)

Atk G AE S T A= ekt 8 A EA
S ofujet AeiA] AuIAE 1 Sl FElE AlE ook
SFTh(Shucksmith and Kelly[2014]; Larry and Elliott[2016]; Foley
et al. [2013]; Charles[2008]).

Ak 20 F9F AlA o2 =7F=0] MSPE <3 Z"SHO‘EOW Q17
g5 JEE él T8 gk, o] el Are] Fode Ax
3l girt. 53] o]&2 dflkellA 2 7|3t B3t 7R Ja”[”ﬂ%o} | ©]
Ak } 3 Dol Uigt YRs 75k A5 T
Skl 9}3}‘ Tkt &8 hgo] At s e ElFelyA A,
sk A, S EAl e 5yt kA, skl E
el AE BEo] BEet w1t AA 2= W lel wsk JRIt
T2 WAt 43} A A e] e vheket FEje] of&

U BAS ARgato] vieldl ﬁj X]ﬂ 7§
]

[

& RS Agsta A 4 e 7137 o= Sict. ol et
F 5 T sk WS V1€ Y 33 R, SR 4
B, QIFE AR 55 Alste] &ishs tiAE oA
A A2 Emste] 33k A7l W 7EA] wllg- vhekal Rt
53] o] 3} Muke] $1x] W= Ak B9 DS AEskes F8

St 1w 2 Aukrlg2 EA] 2~ Bl (Automatic Identification System,

AIS)¥} AT 7] (V-Pass)” HIo|E1E &-8-ato] alddesA=E
TSRzt WAool szobAaL it

v B s B TS AIRE A Sl
B T getalr] S1gh A e] AR AlelzE B ekt 22 S
& ol go] tpekallA AL, s FEtel Bet AR vt el w
FGDEAE AR 7 0= wlle- Fa3 Z]jolnt, oefgt
A A B oA oA thFolX|= dof dE =

Salat 2 WS detat) 919k AR 75} Bl et &
3 Akl REsich WA Sl thEolA Qizt
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TSI (V-Pass) SEI] MAZIE U 29 SO BEH A, H2zm(e)) M
STV -Pass) TXI: TOfME], MRl 18 EWO] W} D Wl Al &)
251 Y22 i) Ofide] PRI & PIZTRASE LA, Aokl
H1570| M ool Fa - et A8 XEo= X2lE + U MM
807 Mz L{oio| FI+8 AIBoIE RAKHE UE:

A AR5} AR -0l Aok A1 B AlE FH0R - 271

3] AlFBAAL S 918 AL B} G BE AmAZ] e
% Eoj2 @A) ) e
L ERATEE LT

l‘:_:_ ()
W AHATS s e B aid o Aelshy] S8l sk
2k7]¥-%) 2] (Marine strategy framework directive, MSFD)2 | €}

a3ick. MSFDE al¢f8del Y2 Xl Rt &2 wels]
213 AEIAl 719 A A Almslek x| Holt), o] X3 o] H

A el SRS S gkt 54, A4 e, 4%
82 545t Qg BEE Ashi, ek BE st 33 of
W AGE AF et

of A3Jel A AN Q1

E“i

oi&
r“,-ﬁm

F &5 djgt 1= EMODnet (European
marine observation and data network)S 3| #|5-EC}. EMODnet
2«3k H 3] oJ2] ¥ A}(Collect data once and use it many
times)™0|2h= FE o T1%Ek Ak ] el f51<] ek dle]
E1E 5gsio] #elslar itk EMODnetS- 7714 524 (Bathymetry,
Geology, Seabed habitats, Chemistry, Biology, Physics, Human
activities)?} THAE 3 Hio|HE Alaakal 9lom, o] HolH&
AA -4 kS o Z 3t v ST A = (multi-resolution
maps)g TH=& d 851 it 7 FA 7 A7 EE YR

(Human activitiesy= SAIANF, o2, Aol &, T34k 4, 3

A, BB S, BT, seluA) A, T A7 9,

ﬂ}oliﬂ‘ro HA71= A, i dEH S otk o] 2 ARAE
'SH"“’W 1-r°%xlt QIZE el Wt 91#], W9, W A &

—.474] :g—ﬁ_zﬂ- 2=
e Al gk Bl Shele] el ) 2 4
Hslar ek, =] ARAREY o%c’ﬂi] (Joint nature conservation
committee, INCO)i= dUS&5 TFHF(1UV) &R 3971 E52
A R P R
b FREAR A, oA i, wE B E, sl A s, sk
At ZA]. =) ol o].y_ ) EPFE A2 FREY) st
2013 INCC= I3F &3t =] JudAlE vrdehe -2
F ojERAg TEEs BA A7 BE L AR 4}

T:Eﬂ E—u_‘l' E]]O]Ei_",:_ 6}'95‘\E]"

=

3. 3 SHUYAPEE = AR 24

é e PR SE Sl AlA Ha ] AR
TEIRAIL, TH7PIREL 7N & SH0R R

2JNCC, Marine activiies and pressures mapping, http://jncc.defra.gov.uk/page-6516
(accessed 2018.07.07.)
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B GRAZGDE T5 5ol P volelo|2F TE 3ol
I S A, S Y R B I -

[enul
iﬂﬁ]% e}, B3] skt %/\

SEjufEke] A9 Al A= ALS, oA 91 V-Pass JHEE
gRIgk &= QIt}. AIS PR 3lURIHIFTAIA~E) (General Information
Center on Maritime Safety & Security, GICOMS)°l| 4] #&] & 11
SAttk. o] AIAELE AR ARSI B FRlste] dAlsl el 3%
AL At T PYRE AAIBI] VS FHAIAE] (Vessel Traffic
Service Center: VTSC), 3l3d & #HA| 7133} 3=l Alglo]
o}, o] AlA~EIS Mul i B & A] A B (Vessel Monitoring System:
VMS), A18FE 9F7 1 A] A~ | (Ship Security Alert System: SSAS),
dut ¥ E’d F% DB, YK - AAE =] et VMSE o
A9 s T8k ZERE ofg), o] FES Telsh=t] E-8-F]

%B}(Lee [2003]). GICOMSE &3I4 AIS A=E Ale #he &
a1, o] Ak FA dlolHE MMSI |E, vy, dekest, 57
F=, IMO |H, 3&5-3, 54 dolEZ MMSI 1S, UAl, A5,
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HAYE AFstar Qlek. 298 flal FoliS oA 43
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A L HALHE ) Elich, o1 o} a%iﬂ
slok shodl, Azalol el 29 2t} 87, 015 o}
e A2a) ofein iAol 715 ek oful e FA Mok MR
AR 290 T 9IRS 2T AL, olHE ofHe] B

& O FHE Al 195774 skl 71w

Aaf ol gk Tukebd24data] A|23% e wet ojdow
HE AgE 2U90A G 7 ARE vlshs], dTE0R
AL ATt o] R 29 F ool Al of ke
7|22 A o] QIS A gh= Aol 7} Qlet. AR, o] o]
ZR03 X5 7|Hko® shar 9lo) A ol BE Fhe BRIE
T 5 Tk dgo) kst ol AR Bl Sl RlEeE
713k A7 o el of ke ek ARl 29
HE 9s 3k

rl

4. ofl 2| SHUESKI= M= Al & AIAMH

=
maritime situational awareness)& 7|
d»:tﬂ @X}’ﬁ,ifé %%Qﬂ SITH(Vespe et al.[2016]).

Table 1. Current Status and Major Functions of Marine Information System

:va‘f‘ ]/‘\Eﬂ /\]_gq]
gerge T AHETARALAETARG e, 1 AT A SRS AR AE KOOFS), el A b A, =
[SIRe] 7]—3]]0(}%1—73@E’_%%L/\]/\EH](MEIS) —TL%/‘ ]—J,]_b—l— 2] x%iﬁ_ }\]/\Eﬂ ésl— HOHQE/\]/\E“(TOIS)
whe v e, A AR TR, A R, of A g RS, o SAA TN L, o H T ST AR,
gH oko]% oko{/‘\jio‘j Ul ]/\] Al o{/\—] okA ;,]-a] }_6‘]—73_1}]_}\]_/_\_&“’ o{io] ‘5]—;,].3 }\]/‘\Eﬂ
R g e X*i#al A 28 ] oFe A £ 3 BA| A B(GICOMS), AFaL AR A A - 52 A A~
gy YT G RAI G, 0] § YT B BAGA AT, A d, FE A A A AR, FAEM G B A A A

Data: MOF[2017].

Yo, sz, MErHMI|E

St S TATIZ47) 2 MERIRHE H My 2te SEF DB 37 ¥ =8l M| HS(MOF[2017])

“National Federation of Fisheries Cooperatives, Fishing safety information, https://www. suhyup coll kr/serwce/data 90.jsp (accessed 2018.07.07.)
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4.1.1 &2 "U% A% (Route density map)

o] Akl Al AIS HolE| 2] vt A5 Alzslel] $1%
RS AL AR 0= A gt A& Al AabE 94
2 GIS A E 9 o(PostgreSQL database, PostGIS extension,
GeoServer)E o] &3 &% AIS A5E AT +
DBMS(database management system)s 7-&3}ar, AIS Hlo]E]2} 7
d Ay mel A% 7 5 Qe AWE FESka, rpA e R
A2 (geo-referenced) AIS A& 9} I ARE SHAIA T4
Q% X% (Route density map)E A &8z Ao th(Fig. 1). ©] A%
© 574 99 s wE s 2 A9E RUE skl &
|t

ExactEarth(www.exactearth.com)ollA] §24 A &-5H= A A
FEAZ 20154 102 9 Z3F A AA 319 o= 715 oF
9T ZHE o] 83t} o] A== CSV FAZ FAE, WA cSvk
A5 PostgreSQL DBell 7t} MMSI |15, 74 -4

ol =
P

At

g

ol g3liA ¥ FEE tior AEP st o 2
o7, A AP (point features)] YAIA}E S AAdsto] A AMk(line
features)®] ABFEALTE A4St A2 HloJEo A3,

FESI] HF A RS A

54 2700 ke 428

ShFEEA A S AL - o Aduh g w g ARE SH0E -

273

4,12 AEW= A4l 9174 2% (Shetland vessel tracks)

2012'd 12¥F-E] NAFC(The North Atlantic Fisheries College)
Marine centre= AIS Hlo|EZHE] &5 AMut AR E 7728
stz Qltt. o] dlolEl= Fig. 2(left)e} B> A APFe] A=$} o] A
5 EOE Fig. 2(right)2} 2= A9k A4 =2 A2Ert, NAFC
Marine centret= A= 31%}3-7HA18] (The Shetland island’s Marine

Spatial Plan, SMSP)S 3 3sh=d| ©] A5 & &35t} SMSP

= 12812) o)) sl A B S Heleh] A% 48 BE AR
3} Aol skl wl Theyet ol g 9 Abuel Tt Bk

Agtlo] lot. Wb SMspellA AAgE g2 gl 331 Aks= 7
S v AlRE AU 1Y) s7EE f1g ik el
FuARz FEE3H

4.1.3 LESF] Adl 2 X% (Mapping maritime activities)

EUE 2EE oz AIS RS L85 dut de A s
23Tt o] Ak WES S 54S Holal 2571 MSPE
3 5k= Baltic Scope 2 A ECS] U0 2 A2 S)r}. PDF
28] A =oF Ax; Ao GIS o] Al AlFE ], dF

(HELCOM)®l| o]l 7l “AIS map explorer tool”ol| 4] &1sh

Fig. 1. An example of the ship routes obtained filtering. Data: Fiorini et al.[2016]

AreUN

AU SECUR  GNUON  GIOUT GONUN BTN SN RETN

T
oW

Fig. 2. Point (left) and vessel tracks (right) for all vessel signals received during 2013. Data: Shelmerdine and Shucksmith
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oW W roTw

[2014].
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o QIthFig. 3). Auk U A= A2k AIS Ao} A% 59
20| g o7 o] Fol-t 20055 E WHEE] A9t =R L]
HE AIS 2155 FRsto] de] ALS vlojeluo] el A4l gt
om, o] A4gi= FrhtAo] 7hset FeHlE AAeH). AlS AkEE
AIZE MMSL AR, &5, F 2, Aut F57, IMO W5, Adt =74
Soll dlgshe JRE x&3ka tNicolas ef al.[2016]). A&
A 2%](data cleaningy> R studios ©]-&-3 2w AIS A}Hi= 2

SuA

Esol £t BE Ao 220} Ageha, AFA 0% A
571l ntebi20%e] At !

FEE BRI A% 5 GAlolx
GIS AZEJO)E o] g3to] 1 km? ARl Y A2E 4 vlo]E]
2 7)E3)F thS-ol ESMIT(Track Builden)® A1 H|o]E] 2 Wgksit},
o]% AxE FH3le] 7tE A2 NS 37T (spatial join) 7]

WS o] &8l AU A = E ARt

4.2 0] &=

A -kt seellA

717k Fok I o014

4.2.1 149 &F A= (Mapping Fishing Activities)

o]q] &zl tigh Fr= A #eke] 7|27t g Bk o, 8
& s AU BRAADTPL algR s S Ft
=t E-8-F 30tk EU 5-5A7-41E] (Joint Research Centre, JRC)=
o9 &5 A= A|Z Z 2 A E (Mapping Fishing Activities, MFA)E
TSIATHFig. 4). MFAS] 542 15 m o) 01412] AIS dlo]ElE
st 9 A a9 s JRE FE3hs Aot IRCE
o] A8E BEUIE ¢ d192] oJ&7 = (fishing intensity) 37+
R} yaPE A=E AR, o7l 3-5Aek g we] dAE
ZARsIGIT. o]t g AR A9 75 o® SR ST Ao
e A oke] s Hrkeh=t] E-83iitt. o] JEE GIS

L O 2~ 5 2~ 5 [e) i=] = =] 57 L S O = [e) =] 37
o] g8 b oItk A HEL olgla Ao FRE 2 Bal AT, GISE 018 Frh e dele Basle] o]
o 2~ XL X o T E .= =] 3 o 2wk O S1r-=) =
), oS Aol ol s dES X8 AQFehs F5s T 1 BE o} FEAE TRlsks 2s 7Fsshl gt o] Ry
=] [e] 37 A= \=3Ye) =y = = 37 [} I~ i O O =] Ol= = =
s, A QB WHOE PAEAES DA ATE sl Aol A%7FeS S8k S8 BU A, 2 94
3 [} = o = = = o = 015 2 o) =
ol &Ee T AL WEE FEl AT Al Al A (Blue growthys FXIA717] 18 G2} A ek 246
) =] 2= o =] 5
e BHA O ol galuA SAIES AN Zolh ool oH] B8
- PR , - aclEly
@@[@ http://maps helcom.fi/website/AlSexplorer/index html - ¢ “ . o~ I A
2 - e g
[ @ Baltic Sea shipping traffic i... x m - - jE ™
5 €)%™ A0|E v &) WildTangent Games ... v (& A Guide to Evaluating Ma... [} Home - UNESCO - IOC -.. &) How to contact MEAM I IOC Oceans United Nati.. &) KSIKISS - &% CO|Efty. o
w - — 2 7
< - Baltic Sea shipping traffic intensity Data provided by: Partly funded by: ®
5 h i
=, g™ Comparing by ship type and date HELCOMAIS  EIT",. g uewm
i ot I
~ Ship traffic + ~ Ship trafic +
Choose ship type: Choose ship type:
FISHING = - CARGO v “,a" -
Choose year: SWEDEN Choose yeer: SWEDEN /
2016 = FINLAND 04 B ‘»' FINLAND
Gulf of :
Choose month Fothnio Choose month: A
january january
february Iy february Y U
march march J
| april april A
mey Helsinki  ©4% af Saint may Helsinki T S Saint
l june Oslo . Peter;burg june slo s thilan: Pete?;hurg
july Stockholm _Tallinn july i
august august
| september ESTONIA september ESTONIA
october october
november november
december december .
Riga LATVIA “ A i
" D Year view 7 D Year view § I
4 MARK ! > M
| Copenhagen . gopenhagen I
LITHUANIA = A
| Vilnius 4 2t P Vilnius
Minsk : B Minsk
Hamburg Hamburg
| BELARUS ; BELARUS
NETHERLANDS COLAND W ERLANDS POLAND
nsterdam Berlin Famvrion sterdam Berlin R Il
tHague lague
Esri, HERE, Garmin, NGA, USGS | Esri, HERE Powered by Esi | | Esri, HERE, Garmin, NGA. USGS | Esri, HERE Powered by Esi
®100% ~

Fig. 3. Baltic sea shipping traffic intensity online tool. Data: HELCOM, Baltic Sea shipping traffic intensity, http://maps.helcom.fi/website/

AlSexplorer/index.html (accessed 2018.07.07.)

5The Blue Reporters, New tool - detaled maps of high intensity fisheries areas in the EU, 18 Apr 2016(http://www.thebluereporters.com/2016/04/18/new-tool-detailed-maps-

high-intensity-fisheries-areas-eu/) (accessed 2018.07.07.)
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Fig. 4. Mapping Fishing Activities (MFA). Data: European Commission, BlueHub WebGIS, https://bluehub.jrc.ec.europa.eu/mspPublic/)

(accessed 2018.07.07.)

A AEE 2014 8YFE 197 AT AIS A AlEE E
2 Az 1oz AlSel| g Auks 24Msh7] 9)3)] Eu2| of
A SZ220] A4E MMSISF %5 U THVespe et al.[2016]). ©]
ADsA = AZE gL HA et x)9) £ AR5 st
AT th, ol 55 g1 Hlal £ daglEs o

=4
g3l o1 S ehdlE A AR AR E FES AR L
= Gaussian mixture model(GMM)"&- ©]-8-3 F-7H =2 FrkAS
i=]

i

o]g35}o] =2 oI%] -5 (transit lag and fishing grounds)yS #5573}
1 km? Aol A7gict. 54 713 Bt 79 AIS AAEE A2t
A& AIS 2158 73 Aoflol] ks S 4= glom s A&
AetE el M EE HER H7FeckFig. 5 & Fig. 6).

A AEE oY F59 e dRlta, oY FEA} o AL
ol9] IAE Tt &84 5 rk &, 3HE 83k o
A7} ofnlell tigk ARe A SEl AR AAIA 7EA] B7E A
dsh, AR SHoM AlE 7, sjFRE T T F2 ¥
e G915 Brkeket] o184 = QlTH(Vespe et al.[2016]).

4.2.2 FisherMap
FisherMap Devon} Dorset 31932] o] &5} ofnle] &7

"oREEOIM T EEElE FASERO| A H2YoR, HOlED} el H
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Fig. 5. AIS derived fishing activities over the continental shelf.

Data: Vespe et al. [2016]
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Fig. 6. The reliability of mapping results. Data: Vespe et al. [2016]
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Fig. 8. An illustrative example of a fisherman earning from two fishing areas. Data: Kafas et al. [2017]
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