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Table 1. Changes in Annual yellow

area.

croaker fish catch and production amount in Jeju water

Percent
Production Present change
production amount of change production
year
(ton) money (1,000 production amount of
won) year ago(%) | money year
ago(%)
2010 7,393 55,779 - -
2013 11,184 78,609 51% 41%
2014 7,974 65,260 -29% -17%
2015 9,129 108,052 14% 6696
2016 6,587 81,909 -39% -24%
2017 6,552 79,749 -1% -3%
2018 8,371 91,921 28% 159%
2019 9,327 73,108 11% -20%
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Fig. 3. Changes in annual mackerel fish catch and production amount in Jeju water area.



Table 2. Changes in Annual mackerel catch and production amount in Jeju water area.

Percent
Production Present change
production amount of change production
year
(ton) money (1,000 production amount of
won) year ago(%) | money year
ago(%)
2010 1,938 3,515 - -
2013 4,059 7,495 109% 113%
2014 4,696 10,367 16% 38%
2015 8,399 14,173 79% 37%
2016 8,628 11,269 3% -20%
2017 3,718 5,671 -57% -50%
2018 6,413 9,031 72% 59%
2019 2,984 6,437 -53% -29%
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Fig. 4. Changes in annual branchiostegus japonicus fish catch and production amount in Jeju
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Table 3. Changes in Annual branchiostegus japonicus catch and production amount in Jeju

water area.
Percent
Production Present change
production amount of change production
year
(ton) money (1,000 production amount of
won) year ago(%) | money year
ago(%)
2010 1,259 18,289 - -
2013 1,529 22,065 21% 21%
2014 1,481 20,167 -3% -99%
2015 1,539 24512 4% 22%
2016 1,488 26,554 -3% 8%
2017 1,325 22,534 -11% -15%
2018 9,270 19,195 600% -15%
2019 1,155 23,183 -88%% 21%
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Table 4. Changes in Annual todarodes pacificus catch and production amount in Jeju water

area.

Percent
Production Present change
production amount of change production
year
(ton) money (1,000 production amount of
won) year ago(%) | money year
ago(%)
2010 1,467 5,635 - -
2013 2,620 17,179 79% 205%
2014 1,414 11,982 -46% -30%
2015 1,992 12,253 41% 2%
2016 1,429 12,642 -39% 3%
2017 1,831 17,813 28% 419%
2018 1,549 16,302 -15% -8%
2019 1,521 14,777 -2% -99%
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Table 5. Changes in annual yellow croaker catch in Jeju water area (unit : ton).

2014 2015 2016 2017 2018 2019 2020
AFAFARE 23 99 0 3 337 855 1,145 64
AMNEFAR D T2 386 1,211 574 243 622 680 48
REIFALEFTZET 1,057 1,188 532 383 1,076 996 80
ST AT 2T 6,910 4,859 3,838 2,938 4,642 5,410 438
NAXLFAD 523 202 9 57 1 0 231 0
FARFAAE T2 1,222 697 353 247 712 954 17
35,000 W 2020
m 20149
30,000 m 2018
2017
25,000 m 2016
= 2015
=
S 20,000 = 2014
% 15,000
10,000
5,000
— ] .
, = = —_—
2 > . L5 A2
™ éb%/ r‘q}f&(@/ Pqﬁb% v.:‘ig;&% o %%? ‘F‘@fgﬁ
= ' b o v \"X e R ™ = e
& & & & P4 &

Fig. 6. Changes in annual yellow croaker catch in Jeju water area.
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Table 6. Changes in annual mackerel catch in Jeju water are .(unit : ton).

2014 2015 2016 2017 2018 2019 2020
ATFA AR T2 0 0 23 44 142 124 58
AR LA 5 2% 35 66 26 31 25 21 2
REXIFAFP 5T 5 23 7 7 9 4 10
st g e 2 287 350 177 258 319 327 264
ANAEXFAAE 52 26 24 16 7 15 8 2
FAETFAA R T2 23 18 18 10 27 4 0
2,500 W 2020
w2019
= 2018
2,000 2017
w2016
| 2015
5 1,500 m 2014
=
S
1,000
500
B =
0 = e — p—
= # oy o3 oy 2
- s ol 4 Iz -
: 3 %
ﬁ@% ﬁeb% ﬁ@% o . 7 ‘o}@%
i i i -k [P [P
& 4 qfé’gf & & g

Fig. 7. Changes in annual mackerel catch in Jeju water area.
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Table 7. Changes in annual branchiostegus japonicus catch in Jeju water area (unit
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Table 8. Changes in annual todarodes pacificus catch in Jeju water area (unit
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Table 9. Conditions to extract the position of the fishing vessel that are consistent with the

operational characteristics of gill net fishing based on AIS data analysis.

Item Criteria
Type of the ship Gill net fishing
Period 2017~2020
Time Day & Night (Oh~24h)
Grid size 1 NM x 1 NM
Sog Less than 8 Knot
Observation are Lat. 32°00'N~35°00'N

Lon. 124°00'E~128°00"E
Renewal cycle of MMSI 24Hour

_22_



IE15
=

o %3}

<

]

A
AIS do]

-

s

FTE

1

-

4
Aeor Aed 3

Aol A

] =

o

o]’d> V-PASS AA
ZS

=

A108% 2] 69l

ol u}
I o4l 9

o

==
RN

I

9

A AIS(Automatic Identification System,
.

H] 7]

S|
=
o o
o =

1

T

o
h

A
h

‘1

Figel

=i
§ olxel 9

0

E

o

AIS =] o] 53} /ol

A A A%

=

=

o

]

A 3 9k,
Aleat= ) A 42z 2 Al

B
ol

[e)

T

_‘|
&

ol4bel o4

(@)
=

3
b

_"

j
Rid

73
o] X
2 24 897MHz i
V-PASS
Ewr Abg

3t AIS)9F Mula) ~(V-PASS)= +

of e ool 91X WAl A

S
-

3.1.1 A9 9
V-PASS

o]
A
T

_23_



3.2 AIS 33 dolg 3

=

Tor

1A 2017~20200d E<k AT

b7] 918

S

A dHelHE 4

2

4]

o]

ks

A

o
IT

Al

9=
57 124°000E~

=1}
=

sheleh. o 4ol ¢

1% 32°00'N~35°00'N,

fejoz

9]

47 sk

128°00'E=

A o] o] MMSI "ol &

a5

b1 9l

S

_q]

AIS dHle]E & of

w
oF

o]/
et

Ho

ERREERE R

&3

o] AIS

o)1l

o] AIS Hl°]H

gl

el =<

9

F0

==
T

I

A

F53 ot
t}. Table. 10

o

il

ol #l| o] T}

Eis

=
'é‘—l—;}(:}

201811 8¢ 15¢

KN
T

Table 10. Analysis of gill net fishing data collected by AIS data in Jeju water area.

sell_loacation

lon fish fishing_ship_type amount

lat

datetime

1.3218924
37.534787
11.93818
7.2356215

A

z7]

RF
=]

125.8
125.8
125.7
125.7
126.1

2018-08-15 4:05  33.1

23411
23416
23417
23418
23419
23420
23421
23441
23443
23444
23445

A

K]

P

58 i3

33.1

2018-08-15 4:05

Rpat

HE7]

2018-08-15 4:05

A

AR

33.4

2018-08-15 4:05

2.9568646
2.5742115

o

K

33.4 &l

2018-08-15 4:05

Apa}

33.4

2018-08-15 4:05

165.28256
31.818182
9.97543

Ao}

R

126.2

33.6

2018-08-15 4:05

A

335

2018-09-02 8:04

A

33.6

2018-09-02 8:04

7.7395577

A

K]

RF
(=]

126.1
125.9

335

2018-09-02 8:04

6.3636364

Apa}

z7]

33.7 A

2018-09-02 8:04

_24_



LS|
ax

B
RN

=i
=X

3.3 FEARTIE +3

%)
el
)

=
<

s

—_
o

e
&+

BRE AE Ak

mK

B
vaﬂ

7K
N
—_
-
N
oF
all

&+

)
[y

=K

A X 18370

—

il

o

1o

ol

obA LA

=13
=

N
2!

XO
o

= 9

Sl o] ¥

B
&+

20210430
20210430

=] 3
<]

fA1Y

- BERES RS
AR 2

370
370

20
20

Az doly Auel 9

o

R

2 7]
%7

3
T
=1

A

A

619601
619601

YAGTHKGE), o+

At} Table. 11
Table. 11. Seafood traceability system of yellow croaker in Jeju water area.

20210430

370

20

7]

K]

KR

T

619601

20210430
20210430

LR

370
370

20
20

2 7]
27

o
T
=1

A

A

619601
619601

20210430

370

20

71

K

RF
=1

619601

20210430

RAHY

70D

AFASALBER

370

20

HE7]

619601

20210430

L

370

_25_

20

A2

A

619601




-

W

o
N

)

ﬁo

o)
o
b

pj]
ol

A
=
=
Mﬂ
o

Np

Mﬂ
e

W

o

o
ed

_Z#_!

ay

—L
s

A

=29

pale) Bael

[e]
o

o
o

J)J

Aol e ¢

ol Al

PN
T

=
=

Y

A 91 A o 7 v

=
3

|

& A

/1\1,

I o1 BabEel 80% ol /o]

9|

A A

ba e,

-

o

J)J

.
"o

ofy

~O0
=¥

AE= A<l

7, 2004)

sl
Nfo

_26_



3.4 |8 Fe] AFNHH LE B}

=
=
©
i)
i
BN

Abstel @ wlolEel A o) 5 %

J K
A BEAQ ol A A BF )

o
n)
o
i)
e
2

[¢]

olde] el =4, ¥l 24, oF Ider FEEAY. A7 292 o=

_27_



3.41 29 9 1 24 A4

N
&
e

i
i)

o
o

o
=

glelEfel 7]

b2

;OO

T

X

o)

1,

9=

=
=

ElNS

3
3]

o]

SFA]

AR A 7=

shet gt
R e i o F 3 ol el weh A7l AR 2 @

=N
[SIE=1

_28_



342 oA % dF A

gaREe] ojde offe HolHE
A% shoto] of#go] Utk

IERE

H71 918

Xé—o'

= =
=1

SEERICEE R B2

=

o

o)
%

~

—_
o

0

o
il
-

fre

or
=
ofpy

B AToA o HolHE B

—_
file)

ﬂv.o
N
7k
ﬂv.o
o

ar

o] Tk 354 Zled wpel o] oY

e

N
¥

fvze)

B
olo

®
o

b=

g

o
o

)

—~
0

N

0

o

;e

)A

N

_29_



e shefalof g,
29 F Avto] 2 W A ARE FF T 5 ATk of@eA HjE o)
A7)k o8 dolE= ofde] GPS $1317h gk o} el 7)xse] AR AU
o gl olge] Bolsl o] AL L ofd xid] BYE wWel ARE FxleAT

H
o] o Al o]FH o]Fo AT BXE FAHI7] Yste] HA o]Mo] 33k
3]

% spesba, ol H &gl

/‘,—\\
|
AISE ZHTH GPS 9|%| 50
o de= ol & oj=lzF 3l oj M X F&
— - DATA ==
- ZQ/HIZER m N
- kel 29 T FERE
o - MMSI DATA ALE
P~ ] - DATA BASE X%t
P 2} sk ojEy
= R = o oo ==
TE o= Y =He ==
— AlZ7ZH ojzlzs
22 2E
(=] o = s B |
XY ol=lZ A SZH Mol =& Ve

Fig. 10. An analysis of spatio-temporal catch using AIS trajectory data.

_30_



, AF, AAle] A

I ARMAZHUTCO), A%, 4%, thA

33

71, &4

)

o

+ Database®] #

TAE AR

Xéi

-
T

AR Z7Fel A 93t

-

)

B

—~
o

i)

el
e
5N
o
N

[0
B
!

)l

=
B
W
mﬂ

)

.

XO
ﬂnﬂ

_3’]_



Al
4
Ay S
=]
1 A3y

12
4 7HA Al

o

o

j=

o
T X
Njo o ;
E : : N
- ol N :
N M Nro : 3
™ ~ : m : ﬂn
ﬂ_—Hl : : S AN "o
X gl o % ~3 W v . MH O,
W; ol Hlo el st = % u H :
M 5a ) % ix : : __,% 4, %
: % 7 o =3 ny il Gl Q3 oy
S g < 5z ; 5
3 : - i NF —_ i
: : ﬂ, $ B el = X % N
Nlo g ol — o nL e H/_/l ? .
Ho B o] oy =) il b o Mw_ b :
= B < = oo = ujo n N .
Yo g%zﬂﬂ H
3 = sz i S
ol ! Hn ~O ) Y e : 7
7 N ofr X% t o %_
c | 7 : ;l ﬂr = Br ©
ﬁw_ b~ e [aN] o AT OL :
[ OAFC ‘7A| ,Wﬂ 47 %) AV o ﬂ % ﬂt|
1 w mAlu : : ? N & zL -
ﬁo 1d|r ﬂq.om MA .h 3 el i H mha
c:w ; .S = =) K = o
o[ = . :
o ar% iﬂ&ﬂ% : mi zT
T N T g N T o . T
J| Wr E_ ] o i ; ;Aﬁ M
%Emaﬂlmﬁm%% ! :
- . e |
%@%%me:gMzE%%
Nfo o o < I o1 3 HOI z :
o o0 =W il X ; - lT
o o iy s ™ ol oxr__ ) w P WL_E ; .
,.m_l., ,m._l H;l ‘MH @ ° lnl ~ ,mmE E ° Of H.I
= 3 N - < - X Om 25 H
oAra 1r g.o iz W i e oH gu Ton
: E EE ‘.lx_wu_ w.%_ £3 [ ﬁﬁ r #ni
E : < NOF S 5
- WX = . :
I T H
) o . .
T Iy 7%
—
el

_32_



Fig. 11. Location of the gill net fishing ground in Jeju water area

Table. 12. Fishing ground by the gill net in Jeju water area.

T2 Month Fishery zone

Spring 1 ~3 221, 222, 231, 232, 241, 243
Summer 4 ~ 6  208~212, 218~222, 230~232, 239~242, 251~252
Autumn 7 ~9 200~204, 208~212, 219~223, 240~242, 251~252
Winter 10 ~ 12 220~222, 230~232, 240~243, 250~253

_33_

/) 1 HEtEm Ege M

LI

U MNATIONAL UNIVERSITY

LIBRARY



2 =M AT oH A 2

—_—

o A%

1=

dolEE f4% ofHe §
TAHo=Z 9% 32°000N~

20179 ~2020 ¢ 294 F<l frAbd oA
A wgs AxdE Yehigit wels AFE
35°00'N, 4% 124°00" E~128°00'E=® 473ttt
W5 71 wqk Al @ AIS dlolHE R4S A Fig128 B 201792 7
v oh whEbE
SATh 2017 == 2016W % BT 10993 S7kske] 110942 o] fAp o] 5o
A& shieh 20179 =g el fAg ofAle] ¥ % 4
FeF 7] 2991050l 5ol =4 sl & Al

20182 Fig. 135 H¥ A5 Aot geoe] THOR W £ &4
ofgel G AT Ael TR Fre] Fx7] ofF
A ol F# ol bt

Fig. 149 Fig. 158 A¥RW 2019~20209 L AFE A 5& F4o= 4
A oiad @Al veds AE = 5 Ak T ol R 2 2019955 AlFA
TelFAgEe] FxE7] wol71dl 495 H 847k VE o7& 24 W& o
& A7) whirelth ofek o] ofilEe] AISHlolH

o]
A9l ofdel FAE o ojye] £ 91X, ojHe] A AW F2

¢
il

il

-

>,
1K
o
ofy
>,
o
fr
o
_>|i
2
2
2
mﬁ
B
x
BN
2
ol
rr
P
o
il
By

i
o
o
r o
L
BN

N
ol

f
ofk
oX,
o,
1,
2
N
o
=)
Y
rlo

_34_



2037 jarnang

no

=

230 245 z5 e 1260 265 1276 1275 2Ee

Fig. 12. Yearly distribution charts on the appearance frequency of gill net fishing vessels

obtained by receiving and analyzing AIS data of vessels around the Jeju island from 2017.
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Fig. 13. Yearly distribution charts on the appearance frequency of gill net fishing vessels

obtained by receiving and analyzing AIS data of vessels around the Jeju island from 2018.
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Fig. 14. Yearly distribution charts on the appearance frequency of gill net fishing vessels

obtained by receiving and analyzing AIS data of vessels around the Jeju island from 2019.
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Fig. 15. Yearly distribution charts on the appearance frequency of gill net fishing vessels

obtained by receiving and analyzing AIS data of vessels around the Jeju island from 2020.
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Fig. 16. Changes in yellow croaker fish catch in Spring.

_39_

) M=FUste SS A

FTHTY] ATIONA LIBBAR



Fig. 17. Changes in yellow croaker fish catch in Summer.
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Fig. 18. Changes in yellow croaker fish catch in Autumn.
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Fig. 19. Changes in yellow croaker fish catch in Winter.
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Fig. 20. Changes in mackerel fish catch in Spring.
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Fig. 21. Changes in mackerel fish catch in Summer.
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Fig. 22. Changes in mackerel fish catch in Autumn.
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Fig. 23. Changes in

mackerel fish catch in Winter.
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Fig. 24. Changes in branchiostegus japonicus fish catch in Spring.
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Fig. 25. Changes in branchiostegus japonicus fish catch in Summer.
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Fig. 26. Changes in branchiostegus japonicus fish catch in Autumn.
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Fig. 27. Changes

in branchiostegus japonicus fish catch in Winter.
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Fig. 28. Changes in .todarodes pacificus fish catch in Spirng.
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Fig. 29. Changes in .todarodes pacificus fish catch in Summer.
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Fig. 30. Changes in .todarodes pacificus fish catch in Autumn.
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Fig. 31. Changes in .todarodes pacificus fish catch in Winter.
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