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Fractal Analysis of Tidal Channel using High Resolution Satellite Image
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Abstract : Tidal channel development is influenced by sediment type, grain size, composition and
tidal current. Tidal channels are usually characterized by channel formation, density and shape.
Quantitative analysis of tidal channels using remotely sensed data have rarely been studied. The
objective of this study is to quantify tidal channels in terms of fractal dimension and compare different
inter-tidal channel patterns and compare with DEM (Digital Elevation Model). For the fractal analysis,
we used box counting method which had been successfully applied to streams, coastlines and others
linear features. For a study, the southern part of Ganghwado tidal flats was selected which know for
high dynamics of tidal currents and vast tidal flats. This area has different widths and lengths of tidal
channels. IKONOS was used for extracting tidal channels, and the box counting method was applied to
obtain fractal dimensions (D) for each tidal channel.

Yeochari area where channels showed less dense development and low DEM had low fractal
dimenwion near 1.00~1.20. Area (near Donggumdo and Yeongjongdo) of dendritic channel pattern and
high DEM resulted in high fractal dimension near 1.20~1.35.

The difference of fractal dimensions according to channel development in tidal flats is relatively
large enough to use as an index for tidal channel classification. Therefore we could conclude that fractal
dimension, channel development and DEM in tidal channel has high correlation. Using fractal
dimension, channel development and DEM, it would be possible to quantify the tidal channel
development in association with surface characteristics.
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29t : 2ol 272 DL 20 HAE 7, Y%, 24 W 25 A7) 5o B gL we
. 5729 99 54, U5, 99 5E 20 S UG B3V 5 sl et 2520 o
3

=)= i}% Aot 272 Wdof 9GS F+= X F(DEM: Digital Elevation Model)i H]
A 3

T
= [+]
= mae 24 oA B BIet B MY B e 482 st

20079 129 112 45 20074 129 262 $2).
Y 2AA2): 924 Gswon@yonsei.ac ko)

-567-



Korean Journal of Remote Sensing, Vol.23, No.6, 2007

Igdisten 47 xva o

£ 2299 2

box counting &

IKONOS %‘%0?5‘—81
Aol A3} g2
& 3] o 10-1.2 250] 2

(FEE Bthe] =g e 91* 1.20~1.35 1454
Ao ZHE Zalg HEXoZ el 2F2Y
o Yef7} gt A g 249 gho] g2k 28 It

o]
20|

=S

LUs
=13
=

LAE

= Aok ti2AL 3 08 Qs 21 A
& 277 B =] Sirk, 224 o] 2FE
FHYFOR 357t o|Fdty| 2o T2} of
oA L2otA HohREE 5, 2004). ol
2o] dido] JRFE A= QQoEE 2R 2
o e EHE ol °“:} E}EV‘] 2REg
1%, 45, B 52 8}
g £ gk, 27 z%§°ﬂ °§ FE A=
84 F shhs £3 FHAHEY BxEA YR O R A}
Zo| AIg A GoflAl= EA W 4] 2hgo] Eas|
ofupn] UZo] A3t 292 E|A3H ] HEr}t Aot
ARZ 1995).

ojggt A Yste] EAL HARIAL A3t 37| o)
M =28y 2dE gol A8 At Zdgol
Mandelbrot (1967)°1l &J3] 2raAe} Zo] B2 4l
71t e E A3l Haf =YE Adoltt A&es
Richardson (1961), Mandelbrot (1967) 5] 3{jorAl
ol =He e A8ste] A7), Angeles et
al. (2004)= box counting YT} contiguity BHL

2 Z 1Y 2F20] dojo] zE EAS T AT R
= 2FEY ZYED) 42 1 TAY 3L 7Y A7)
M3 Y EAS 7= AE
Ak ool ZYY L 2RE 24 Fy FA
meandering pattern®] B33F EAS RoFA|= X
3ttt Cleveringa et al. (1999)F Dutch Wadden Sea
9] & 6/ 2F=& A2H st Zad BA3}
Horton £4& ¢33t {271 BF fARE flEs
7Hth= 73%% ATt 53] Box counting WHo=
e YL T3 A oF 1.35~1.439) 72 Ao
9o}, Carr et al. 199D)& Y=t eAEgo} 5 o

il
rlr
oY,

lo

N

N T

4y

Am
ok

o= T

M gt > BN Ho o
PN
o

e

T

19l xlzﬂol e Aol o Iv

E
<
B
ﬂ%
ol
2]
i
ﬂ:-
p
2
24
lo pu
-|x1
&
__&
>
in
5]
¥

v E—Ter?} el Rets) Aol Heh 25

2 kS ANSIAT B A 0|2 9% BY 2
M4z BE 5 o] B4 5 ol Hok] A8

=2 Qlch,

FlNE Zao] B, el FAEHTS, Yo
£ 1999; AAEE AE S 200D Foll B2 ATt ol
o] A1 9Ict, ALA(2005) AAFEA AFLETY
2217 BO4H EAS ua TdE S Hgeto] vt
Yioieh, =3t ZHE T gut FA o) gt A2 de
7 BE 34 AFA9E, 1989), ‘?_PE"ﬂ dheehe
A ol sl ZaE 2 AF(EEE, 2004) 5o
ek, SR Tl M 2Rl it A X*EW BR
3t At n]HfE ook, webA] o CEHLA 53

° DT 94 I ARE olgslel 2RR) dF
‘1_7___'1‘52] x]-{:_ 7—']_1,]‘9]- 22 %%0“ Og%ké- F= X]&]

(DEM: Digital Elevation ModeD)¥ 8| - 24 3=
Rolch, olHd B4 S o= 2RI IE P
g APz 2 go] wlmE F3ted 2R
g S AFEoR RHF| T 24S oldst
7} g}, o] AFE 7|ZE Bl ¥ 2FE W
go] 9FE uiAl= AR dA fl= UEAR, W
£ Ay, 272 do| Y & 53} 22 o2 89159
ATBAL) B4 Fotol 2R YY) B4
TP oz gofHuz} g,

2 Q7219 Y

RS il A} 49 e 2} 4
o o] Fo4 AFAGL R ek 2qTolrhFig,
D. 0L IS o e HXI?M;LEH %3t

SR Qo) Aol AR} Sk 4

-568—



Fractal Analysis of Tidal Channel using High Resolution Satellife Image

= g AR A AU B0 AR BE AMo] st A|doln} A7AY 2 FFT Rl
o JFE A Lon], gaere duseod f  ZRE A4o] B AHo T Ade) 272} 3
Uk Boot 24e) mE Spo) PO PRES  orb Ui 22 Bl § % SItkFig, 2). Fig. 2 Ak o
TR TS ebdnt o] Aol wal, W, EHA A 23] 27200 M4 Yo Uehle Fig,
H 5 TR SR ol £4felel, ojigt $Re 2-B: 9EE Huo) ZREE $ANOR ekt
AEEE Az T2 3 A BAL olstol Y B

Seld, S5, Haspy adgo] o)l 2 o)
o} S0 2HE AYHY o ;

LU Y L I

At Bl e B4 o= divide HH, box

W 5 B2 o] Sl £39, ol At

A P SollA] BFY, S 5 AE Y

EAE 7= Aol A-§o] 7H58 box counting B
4

og3fel £AS Shoict. et e oz u

. At
15 0 15 3 — o] Hpe wlESlol A ARz @49 & Wlo] Zo|(Q)
e
Kilometers O} A8 E3H= AL 24:0] 7)5E o831 log-
Fig. 1. IKONOS image of the southem part of the Ganghwa- - o = .
Do. Intertidal channels are-delineated by blue lines and log =S I3, o[RS A IHAEAE Sl
the red squares denote sub-areas for fractal dimension AL Blolsly Tale 2198 13} A o)
estimation and comparison. d3/9S Selehd = A ve =+ gl
E12634718° £126°24°307
4
]
2
B
@
A

Meters

Neters,

"Fig. 2. Two sites of different intertidal channel pattemns: (a) Linear pattern and less dense channel development in the southem
Yeochari(site1), and (b) dendritic pattern and dense channel development in the northern Yeongjongdo(site2).

-569-



Korean Journal of Remote Sensing, Vol.23, No.6é, 2007
3. A4AtR

ol Aol A= ik 27 2FE
< 93 2= A4 A2l IKONOS $14 %4k
o1 §}9ict. IKONOS 914 19994 49 27%0e] A
Hafstgl ot Aafstict, o] % 19999 9€ 24Yof
ALl 1me] M4 ¥BE(panchromatic)2t 4m
HEEE THE 7T 2H A Aol o B
Fmultispectral)®] 47§ MEE 74X 1 Qlct o] A+
dlAE Im HFES 7H= IKONOS of AR 44
I 4m thgEE 7 e G4 G4 A8 3Himage
sharpening) & ©183t Im9| HAEES M=
OEEd FoR Wit o W
7} @3 BaAl ey £2 oAl AR B
HRET e %‘%% 7HA LA %

FHAEE BE o)==
oA a3t ’5}9&‘1—51 —L"rrie F&33ich &
FE 3= THS YUHOR FIjM FE9 AMEEE
Frazier, P.S.2} Page, K.J. (2000)7} A9t} density
slicing W& AM831o] &39It} Density slicing W
e B3 2710)9) BAE ©]F% DNZk(threshold
value: 97h& Zrotllo] Fjeha-S &38k= W Ryu et
al, 2002224 271e] 275 9A £ 279
A 017] wZof o] WHE o]§dte FEe}ct
Density slicing *H'H< 2-8517] ¢ate] oW AToJA
= 484 EQ0)9l ER—mappers ol&3lo] 3|48
ZAslo] E3t 271He] A DN 2h& Zopd &
] 7|Eog HEHE "@*QOW‘:} =2 ZEEy Ay
< AA AR 9l AstE A 9E AA 2APFE 100m
y 100m2] 7|2 sloiA] o]F oiL(movmg average)
o R 7} gdnic) Y 2HdS 2319t

IKONOS %9/ 20019 3¢9 28%el P53+ FA4fo]
1:]-' IKONOS OﬂA]-O] QEQ /\]XL,] Z_r]‘— 0];:(_{_ 7&}_
204 £4§ A3 oF 368cme]t,

nlo o afv

[e]
i m

>~l

Y59 27E Y W gt 2@ E4L R
7] §J8te] 297} therst 20004 EH 249 Landsat
ETM+340RRe $54A4 390 444

Z7H DEME AME3H5 Y DEM AL 4 ddojxl
G ARZRE 229 $SEAANC AxLoH AE
T 29K 2N 27, B & AMg3to]

Aol gHA A & ysilct 1 H Ha 5
E(minimum curvature) W& AMgste] AA 27t
o Aoz Wigte g 271t e DEMES AAstgith
(Lee et al., 2006),

4, 4773
1) ZE R 2220 24 Zut

oubA 0 7 EF3 Fej2 ZHe 2|4lo) maEr 7}
2 13} 2 Alo] g 2t 71E kA ZdE B4 9]
7%, 3 gl et 1.10~1.40 Aol & 2=
‘3} (Xlaohua. Z. et al., 2004). o AT A A
25759 ddo] gt Aol 1,009 717t
e %ka THe A& @ 4 AT, B3 AGoxE=
1.20~1.35 =9 gk& 7M1 AL & 4= . Fig.
2 ATAY 13 AFAY 29 =HE s AP
2 Uehd Aot & AFE 2729 T ol wt
2h AR 1 73S ZAE A gho] oF 1.029] gh&
7HA W, A7EAS 29] 4 ¢F 1.109] gk UEhdth, =
FEY W FFe] Rpolof wpE m;E 2 gh2 Fig.
3014 gl & 4= qlrt
ojg} e Wi o g A Aol oiFt =dd e
Fig, 4-A%} 2o} 4493t ¥ IKONOSOA 28 27
29 vjwate] EAMslgrhFig. 4-B). w4 x99

IKONOS data
35 v T v

w

D=1.10

LOGEN()

~
»

site1 &2 - fitting
7 )\ 1 ‘. L ' 1

07 0.3 0.9 { 11 12 1.3 14
LOG(S)

Fig. 3. Box counting graphs and the fractal dimension.
Comparison of fractal dimensions of site 1(red) and site
2(green) according to intertidal channel density and
development (IKONOS image).
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Fig. 4. (A) Fractal dimension in whole study areas. Bluesh areas
mean low fractal value. But yellow areas represent
relatively high fractal value. (B) Overlaid the extracted
channel vector on image (A). The area which has
complex and meandering channel has high fractal value.
And the area which has simple channel has low fractal
value.
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Fig. 5. Intertidal DEMs of the southem part of the Ganghwa-
Do (Lee et al, 2008).The blue areas showed low DEM.
And the red areas had high DEM.
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