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Measuring the Quantities of Aquaculture Farming
Facilities for Seaweed, Ear Shell and Fish Using
High Resolution Aerial Images
— A Case of the Wando Region, Jeollanamdo —
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ABSTRACT

Korea is surrounded by sea on three sides. This country has been supplied with a
variety of aquaculture products cultivated on shores. There have recently been a lot of
studies to have better understanding of the correct location and quantity of aquaculture
farms for seaweed, ear shells and fish that cover a wide area of sea. And it is
necessary to use the geographic information system and remote sensing to detect the
aquaculture farms in order to effectively manage them. This study uses higher
resolution aerial images(25 centimeters) than satellite images of 2~2.5—meter
resolution that have been ever used, to conduct an accuracy detection of aquaculture
farming facilities. It chooses as the case study area the Wando region that has
aquaculture farms for seaweed, ear shells and fish. Aerial photos of the island were
obtained in this study and an image correction of them was conducted. A spatial
database was then constructed in this study and the detection of aquaculture farming
facilities was performed. An analysis of facilities inside and outside the permitted areas
reveals that there has been an increase in the facilities of seaweed and ear shell
aquaculture farms outside the permitted areas. And also it tells that because the
facilities of fish aquaculture farms have turned into those of ear shell aquaculture
farms, there has been a decrease in permitted facilities, facilities detected on the basis
of aerial images, and facilities outside the permitted area. It will be necessary to
continuously control and manage the unpermitted facilities, regarding the increase in the
facilities inside and outside the permitted area for seaweed and ear shell aquaculture
farms. Because the facilities of aquaculture farms cover a wide range of areas(sea) in
this manner, it is more effective to depend on high resolution aerial images than a field
survey to detect and calculate the facilities. This study comes up with a plan for using
aerial images to detect the location and the quantity of the fish aquaculture facilities
and then effectively manage them.

KEYWORDS : Seaweed, Ear Shell Aquaculture Farm, Aerial Image, Remote Sensing,
Geographic Information System

1>

oF el Aqteld F2 FAHE A &

& °F 5009del 7MH GALE ZHA AL 91l

AEL 197090 FHHRE S AlFEE

dhth Eeldel Q3L ok e AMFS 1980dH wE

11,542kme] 71 8ok 7FA 3L 9le A<t AstA ZF7 st o 89 o]F A FA

o ol g SwelA frEldh 21 ML molthrh 90 W F7]4e] WuE )
=3 s

£

M =

$elbehs Ahdo

—_

D B oo oy 3R

shom, Afjk: pAbEs Feshe AFA S Al ATEIFFAR, 2000;
o FHARA UM E TR FEE g 2, 2006).

& sl TEsta ATHFHWA, 2001). FA71Eo] A&H oz sty AR
FAel 8l FEHEE FHE T U gelA o]FolX7] e SA g T2



& HeR -/ 2% 149

(¢
Aeket Aldatel 4l A& RUEH
Q3TH( &AM A=, 2001; kgl vt
4%, 2006).

A2 WA A" (Geographic  Information
System) > Wtigt A5 E FHHRE 7|HE0
2 gt ow  #Agrt TJhsetd, dAEA)
(Remote Sensing) &+ dl’d#e] A5 ¢lo] 4
YA ARE dojule 7EEA EAAE, &
A, wE, AdAE, 59, sigTA A
of O|Z7|7HA] RE Foke| #8o] 7hssith

(e 5, 2004). o3 V|&5S o] &3t
W FZFAE o AY BRI A9E F
Al #5 & F Stk Aol 7] wiEel
ARHA, FA Alke] B2 G AEF
el glo] 49 H FFIEE o8t
v 9AYA 7%l andelgta & & 9tk

(Meaden, 1987; Kapetsky et al, 1988;
Janet and Kim, 1995).

1

o
O

He A9 g

ER
©(2006)= SPOT-5 CHER-3IAs ol&

stol WA FEol i ATE 3

FAR W5l glo] 2~25me] FrAAE

FIGURE 1. QIAH AT

PR



80
¥

K

o
100

A RS

150 Measwing the Quoniities of Aquaculiure Farming Focilfies for Seaweed, Ear Shell and Fish Usng High Resolution Aerial Images = A Case of the Wando Region, Jelonamdo -

p=]
fL

=
AL

7}

K

<

0
i

0i& DB 5

=

I

Ao, waha

o 1009

o

=

i3

Al TR, AR

1

7]
[¢)
S AAES] 9

g M AbEol 7h

Al
a

A

=]

o1

4 Aol BT 2

it

X N

o, wehA

15

k)
pal

Y
1 ADS80 tjA ¥

HlA
=
A
L

2k
=

e

[e]

A S
Fo] 129 39, 189, 222

°©

A= A%

SPOT, IKONOS$F 722 ¢

5

Al =

o
=

ol

oF

+ Along track

oA ARE-

Mv_-o
o

M.O

iy
x

oF

‘.m.o
)

=

o] M*Z(Contrast) &} 3

=]

R

171 o
(Brightness) 7} 22kd 4 St}

o] W3}

).

fof ©|% DB

o]

A

=
=

s
S

o
ez

=
s
-

[

oF

LY

3

Q13|
ShaL,

o

O]E

3A7E 2y



MY ANY B4 ONE 899 B8

Ut C|X| S SIHAR &2 ol
HECER| 0 Ar2 2 1fo] B
7%
HEA

199l F39dS THFY Ze] o A5 A 7)ol o3 W TS gyHo

WAL BEdEoR Qe QFEA TS 2 AA] Ss FAZEIED (DEM:

FE "ol 3to] #FAlel nlsl] g Digital Elevation Model) & ©o]8-3 A}

2 AFIAE dido] HAs uebA 13 AYE st aga AR g8 A

2EHS 5507 HAste] FIAEIRS of FYE A X A el #YEA

< Foto]l AR A S sl 2 A o] gkabEAd e oJaiA] YR AgRtolE
<]

Histogram Matching £3f X H1%t)



152 Meawing the Quonities of Aquaculiure Farming Focilfes for Seaweed, Ear Shell and Fish Using High Resolution Aerial Images = A Case of the Wando Region, Jelonamdo -

QFAIXL Database(DB) 7=

14 B=2 getel 20119 72 AR
5%, peldn g 7 A% oF $A%

o Waig 2@ Fo=E 7] 75E DB
H] 8

o2
>

& woh ga A dE 4
o wEdvel UE Awael 94

< $3814 ERDAS IMAGEINE 9.2, ArcMap
0.3% Fg3tel FHa,

T AT e 14E FEdd A
!

4 e B Adel wek A8 f3el

2 A ool %

DB "AlAeth

S0 MO| x| 54
Ao Ald

N
09 o>

=4 -
o=, 71 A A TR AT, 5 FIGURE 5. & ZAAIMEQl of
72, FRAWE) o2 Udd, 19 5% (ZHEFAR, 2239
TABLE 1. & 2AAIMd DB BAMAM
EREE] HAERCES
NO. IEY =49 4 37| H| 2
1 FID =5 ID Integer 10
2 FENCE_LENG 2 o] Double 10
3 FENCE_WID A Z Double 10
4 FENCE_NUM ElG Double 10
5 FENCE_RAW A o Double 10
6 QUANTITY A& Double 10
7 MEMO B String 50
8 IN_AND_OUT w314 U2 String 50
9 EXCESS Az oy String 20
10 OWN_TYPE o T String 40




[e] -
S Qi SERY 49 uRE bz, A=
4% ol 39 ArE 74
AN Aol ALgste] BED
g3 gtk 3% 6 A% FAAAY ool
o, ¥ 2& A% 7bFel $444 DB A

3. 01 YA
e G EE DESI EE S BE
dxel 423 ARz AUl 9

2

TABLE 2. M2 Jt5E| LAAAM DB HA A

bl o X

oL AN ok o

] A
Fudz sbws Azd E3} e 5
OI] X]—

>
i
g
i
[\
N
N
o
o
_0|L
(g
Hu
o
s
ne)
o ok
o L

5t 72 (18 2010.8.5)] ]
S o] ARgekdnh dEe

TrHA = oot FdsHAl 2

ofr
=2
rJ

_%HU
ins
rE o
ol
(@)

ooy ME JtEe
NO. AN &89 R 37| H| 2
1 FID =8 ID Integer 10
2 FENCE_LENG A 7o) Double 10
3 FENCE_WID A Z Double 10
4 FENCE_NUM R Double 10
5 FENCE_RAW Ao Double 10
6 FENCE_COL 7t22 & Double 10
7 QUANTITY Al zF Double 10
8 MEMO ) String 50
9 IN_AND_OUT HWa A -2 String 50
10 EXCESS ANz} o String 20
11 OWN_TYPE oy TE String 40
12 = 7154 = 7154¢ String 50




154 Measing the Quontities of Aquaculiure Farming Focilfes for Seaweed, Ear Shell and Fish Usng High Resolution Aerial Images = A Case of the Wando Region, Jelonamdo -

TABLE 3. O1&F 7tF2| &4 Ad DB MM

20|01 M= JI5Fe]
NO. EI= &MY EN 37 H|
1 FID =3 ID Integer 10
2 FENCE_LENG 2 7]0] Double 10
3 FENCE_WID A E Double 10
4 FENCE_NUM A Double 10
5 FENCE_RAW A o Double 10
6 FENCE_COL 22 5 Double 10
7 QUANTITY A Double 10
8 MEMO v & String 50
9 IN_AND_OUT HE A -2 String 50
10 EXCESS Az} o String 20
11 OWN_TYPE o T String 40

mg 1= FE8hy tiF2e] Faldged &
L¥= AAFAS 24m X 2.4m = 5.76m’
S 1ke® HESh B Aol 31, A
B o]F ok 3k AlH V=S g9

9
TR FEatol AfE WA g
A A AFe mE AR RS

o
=

FIGURE 8. H3IX| Li/2 =2 of

TABLE 4. N&E & J|E

== 7|1E S BAMI|E

7 22m X 400 m = 880 m' = 12 oM A 9] 5~18%
A= 24m X 24 m =576 m = 17 A AA ] 5~20%
o] F 50 m X 50m = 25.0 m' = 1t} AgHA L] 5~20%

TABLE 5. HEX| Al 5 J|E&E
T = s J|&
FHAA s X ) x|k, wE] 38 ANEHFS 2oeA] g A4
Z3AA dER Y HE, W3] 38 AAHE 23 A
W AT A HE FAE oletate] HAF Al

BN (asix ol sia, savol BEe A1)
THE @slE WA g
AL IEEE!




TeA gFAE TESH U HE SR OFAR AMaY| ME . FEdE UEAYL tiaes |/ x| 155
FIGURE 9. M3{X| LH/2| AldZF A& HlR
TABLE 6. 2= X|HO| HF{X| LI/ AlMZF ME HW
20113 = (YA Ha) 2011 = (SEF 4 9a) /9l
oo AHANLE) NEHYAPER) Hg ARAME) ANLYYTE(H Heg SzHS
;|°=' NEES M X L) MWK 2 (%) Al H X L} WS 2 (%) (%)
B (D/C) -
(A) (B) (B/A) (C) (D) (D/C) B/A)
9= 766,663 50,393 26,270 343 76,663 36,958 39,705 51.8 17.5
HE A Uj/ele] A= Azl lo] g vpotyw, A Fof - Zolnks o] g5}
2 ool Ag- 7= Y998 olgs & o A& AbEo] JhsstEE dA dE5FAF
o = A welo] o] o A % o] st A dES AE 4= 9l
A= e §, e WA 23ty ¥ 6ol o] R AMEY FH FL
Wa A Yz FESh 28y Fa9a * &
_‘|

o] g%t AN = RS Fdor dd
7h sobA Al A delR s A /9] Al

Fo Abgate]l WE A /9] Al

f o ol wx Ml o (R (L 1 o2

ar

% oo N

2> 2 o to o N 2

of B Fol AA Y PN
EEaqT. oled wAe

4
ﬁ
o

P

Fato] A

1.8~2.2m= UElgoen, Az 2mo
7R AL ek §xE X9k AHE Fiof
njgolE Wol FAsta giglon, wjAgols
A5 A2 A AT Bofo]l Fdste] Jd

HEo A3 o] ofdfrE FFRAL

9 oojEA WY B BF Al 954E
FASGTh obgd Sl S ABe

80% olke Arka: Az, A Holg
ulo], thalmte] AlAo] T EAlsiTE.



156 Meawing the Quanities of Aquaculiure Farming Focilfes for Seaweed, Ear Shell and Fish Usng High Resolution Aerial Images = A Case of the Wando Region, Jelonamdo -

TABLE 7. QAT Al LHE Y
GAER AA2F ME b Al et
a4 FAE B x A F XA o] 1349 88
AL 7} ZFEUAE X AEWAE X 2 129 5.76m
ol 7Hr ZEEUE X AR X i 1 o) 2 25.0m

A A4 A4

FIGURE 10. 85/0{& 752l A4 &=

YaAd o]l 9 4mx4m~14mXx14m=E TRk
sh, 93] 49 AF 10m~22.5m2 thek
Sk FElE Sk Qlon, TtR/AE yHY
AR GE Fote] AlEES AFESTH

112> 7 <A AdZgs A
L9 HwEk Aol ¥ 8L AT 7 o
2% 5 A3E YERd Zolth 20109
Hla WA sk AAAAEE 7t
shoith AAAEGE] dmsA e AlE HE2
51.8%% 2010 38.7%¢° wlal] 13.3%p =

o2 rL

Zheplar, wsiAl 9] Al 2010 Y]
28,5194 2011d 39,7055 0% 11,186
I oA A R S I = i
upet A o] EEinh dA 1 WEE
A eFal WE|E| 77 o A9je] glo] s
A 9] A (o]ZAA) o] sk glo, |

=

i

I

¢

Aol A o= AujA7F ARk Zo7
Bttt O¥ 12 9w 7] AR wE

HFEE e Zlolth



250,000
200,000
150,000
100,000

50,000

HojAl HHAE

H2010 m2011

FIGURE 11. & YAIZ MET AM2F |0 (2ET)

TABLE 8. 2t=79 & MY #5 dut

2010 20114
o AR|AlA HE K| 2 oo AR|AlA HE x| 2 o SL(H)
e YT ey meeo SRR TL wee
B ®) (B/A © ) (0/C) 0-8)
=T 73,784 28,519 38.7 76,663 39,705 51.8 11,186

ool

FIGURE 12. & AZ = SHEE (212 F)



158 Measing the Quantities of Aquaculiure Farming Focilfes for Seaweed, Ear Shell and Fish Usng High Resolution Aerial Images = A Case of the Wando Region, Jeolonamdo -

s 19 132 AE A AdEs A 2011 167,007z+0.2 17,4967+ =715+
dEeh wmet Zolw, X 9 e dB 7] wjRel] o] Aol g Hule} welv} A
A W5 Ayolrh 2010 wla WE e Zow wwErh 19 e AR
AN AANE BE S0 At W A8 A 95 AFEs dehd Rolu,
32 9] Aol 2010 149,5117FelA

600,000
500,000
400,000
300,000
200,000
100,000
0
B A4 W AL
B2008 ma0ll
FIGURE 13. A& QAR MUEAT AlM2F H D ()
TABLE 9. 20| M2 QUAIR mE A}
20104 20114
o AR Al oi5{x| 9| oo AR A o5 x| < oo (@
TE @ e A () Az MIE
(A) ®) (B/A) ©) (D) (D/C) (D-B)
A=t 374,779 149,511 39.9 472,724 167,007 35.3 17,496

e

FIGURE 14.




H]go] 52.9%%

A
=

A514 9 A
Aol o o4 gH S A

2007+

[e]

R

AR 4%

A

0}

It}

Al o] o,
Bl 20107kA4] Al

A

Eis

=1 v
% B5 Ao
7] wEell 2006 A}

fetom o) W

o] AlAlE

[e)
9

Eds

s

T 2006 EH 7+

I
ov, WA ] AAAE SR 34.3%
2 2006 69.1% ti¥] 34.8%p FHA

S|

Al s A

~

3N
PA

20114

HAHAE

m2006 WM2011

BB Al

5,000
FIGURE 15.
2006

15,000
10,000

(CH)

N
Klo

B, WEA] 9 AL 20061 5,064

vl 2011 2,379ti= 2,685th

TABLE 10.

(D-B)

)

HIZ(%
(D/C)
52.9

HEX| 2
Al (ch)
D)
2,379

HH Al
(CH)
(@)

4,493

HIE (%)
(B/A)
50.6

TS| 2
Al (cH)
(B)
5,064

(CH)

HH A

=
=

—2,685

s
1

Je e 28 oRA By AAlAola,

10,007

ny
)

NG

2o] =o]

=
= 5

wrh s

&

Bo



160 Measwing the Quaniites of Aquaculiure Farming Focilfies for Seaweed, Ear Shell and Fish Using High Resolution Aerial Images = A Case of the Wando Region, Jelonamdo -

| sl AEF wE

B gage Ay o

=

2 ATe 71E A4 | Z7hat0] gAY w
A%, o Ao A dhol Bedt A4S F3
| e Tt w2 e [est Ao date a&e
AEFE ARESISITE ol A 2 Ak AAEo] W 4
Al dsl = Hx T o] wofe] &go] d Zlo
& Zlolv], Brh JgF z oA WA,
of 919942 2.5mu s & = A, WEA 9 AA
© A 25eme] FFYFL ol gL R gagied, $go] A uls) o4

A, Adm, ol Aol BE fAR G o) wojq ojwige] Angdor Waw A
A9S didoer 1293 149l 43 2A o] 7bg & olf%ith
FTIe BISACH, g Aol s TG, R A 547 A s
R o eR AARAE S EHl @gom BAE PAS 9ol g A
TEE] wEel H89EH Al HY go=m ojpFomy oFAst wAHI,
2 wAoR BYEE ADSS0 HAHE ¥ abdy) BF 2 597 AYE, 2R A9
T8 AvE ARgEsith wEld DY ggen guare AL wad FTIN
W 71E0] kA WYY FOEE v, Hojo] oL A&HO T o|Fojxol
AESI] HAe DBE +53kth RO FeE)



o N X
o < =%
,Neu.rﬁ LoPo,__

Ho o %AEOO 8 ok
ﬁnﬂw‘_. %oﬂ‘alu 1r1;,_ =
%o o = X0 o7 = o __dm A <H el
g T LS b = Ao e 2EH P
= B o ° W mm%.m y1
o%ﬂﬂ T — A il 9] 1) eag
= L) (S 5 oF Ran % .9

= © Toox oy oz S £ s o
o Hp W = IS 3] = 2 5
3 - ) o o T NS S n oDmO 3 ¢

%E_ab% 7o 70 = O %mRm R S
oo < = .oL W S IEOO = 9 — o

~ 6qn_ﬁo oF oy B g S <=

ﬂﬂxo Ho & Sl - < & - @ 2 3

T T g 5 g & . =& = 29 273G
L ot O:._|1:o 1E | m eGR IS = X < 0
1_.000‘..._@#1 21_|0 OG \NH = o < O 0N =
X iy _BL‘WOH S T K.lmc . &) 3
M.o?.x N oT.g.w;vﬂ 2ﬁ__.rﬁ in V&Srm ﬂArm g
T _114h1r o .3 G = S = S = 5 o
T8RE w5 " o8 8 3 88 £2 £5
%2@_&3%@ m%@_um@ <Ly M.s.mmw.m
%?m%% %@% ﬂu@.% .wﬁ mfm mz J%ym M&m
> mﬁaom g T3 y < 8 M.1WAM E

0° S oo % .MT%_ Nmb.n;/J. - g

o0 Ny = .IOYI o Q . Lo

i o 5o N % 3 s > .= g = 5e)
5T nnfo# tnn@n SE a8

= o 7 5 082 & ROgs a. 2/

j%4%01§T mSMTu ¥ S E3 2

F NS PR = » S 2538 ¢ g

—_— o ® N B Dva § g Q

X_*OLZOO#E oF LEPO 3] .He dm2
T = & ol % g~ =" S o

o L XN o T o) s @
w ror " o pilcan lo g8 =
1%%%5@%£§ Mfrmmfr o =
M%%ﬁ:aﬂ.?ﬂﬂ RS i
ar OL»A_I = — 0 ° oo T )

TN O BN T Wy op T K v
XL.;O ‘IH._Juﬂmm I yUP 0 = .*o\mWO
X0 oo =K B o B o i3 F = A a2
oc_ﬁ_ﬂaw}_ = 4ﬂ,o§w% EELM# — L
mE q,ﬁ o u;_A_l/ W I= e,fﬂmoﬂo Bm_m_b ™ _im,,_imu\
T s o R __th ® G753 7o =
Lfﬁﬁloim ,H_Alﬂw% x 9 ) s WL
) ,M%Qymlm Ry =l SEd R E R X
mﬂowam ﬂn_ﬂz,_xogeoo 752.1,_% o Nr7L.f STE )
P o X s T ok ERE iof XL %
oy X o N o %O o uw iy <0 Gk~ w _ll_ T oy wor o o NR 20 T
?Néo:,@_zfi, %a@oﬂ-d = %ﬂﬂr %1% T X
TERx gg;;oaz et 22 d
ﬂ_Ar.O vAO _/.A X ‘_.._WO _ZTI ;AL i o 3 = “% ) AO _A_l x i iy \_LlL O%u ‘mvl
511ﬂﬂ& o] L5 R o o ﬂEOJﬂﬂ
5 ]noangoillioxlﬁt X Tl ﬂR I
;AR LN = g Ew o W
ﬂ&;ﬂﬁﬂﬁﬂﬂﬁoiﬁoﬂm %MME HTEL ,._&B
B L ; :

AR 5 T o T < B ﬂm;l

o ,mo]L AT O =

lo&n_ Muo,n/_au

% 55 % 4] B

ol I



