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:: Abstract ::

To classify the surface sedimentary facies using IKONOS image collected over Hwangdo
tidal flat in Cheonsu Bay, the optical reflectance was compared for characterizing various
sedimentary environments such as grain size, tidal channel pattern and area ratio of surface
remnant water. The intertidal DEM (Digital Elevation Model) was generated by
echo-sounder for analyzing the relationship between IKONOS image and sedimentary
environments including topography. The boundary of the optical reflectance between
mud-mixed facies and sand facies was distinct, and discrimination of the associated sandbar
feature was also possible. The mud-mixed facies coupled with intricate tidal channels is
confined to the relatively hi% topography of Hwangdo tidal flat. The boundary between mud
and mixed flat was indistinct in IKONOS optical reflectance but it would have a difference
in the area ratio of surface remnant water. The dark area in the image represented the well
developed sand facies having a lot of surface remnant water due to the relatively low
surface topography. The overall accuracy of characterizing the surface sediment facies by
maximum likelihood classification method was 86.2 %. These results demonstrate that high
spatial resolution satellite imagery such as IKONOS coupled with knowledge of grain size,
surface remnant water and tidal channel network can be effectively used to characterize the
surface sedimentary facies (mud, mixed and sand) network of the tidal flat environments.

Keywords.: IKONOS image, Hwangdo tidal flat, Optical reflectance, Surface sedimentary
facies, Tidal channel, Surface remnant water, Maximum likelihood method
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Table 1. Band characteristics of IKONOS.

Image Band Wavelength (um) Resolution (m)
IKONOS (1) Blue 0.45-0.52 4
(2) Green 0.52-0.60 4
(3) Red 0.63-0.69 4
(4) Near-IR 0.76-0.90 4
(5) Panchromatic 0.45-0.90 1
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2 fASEL glow, sl Baelts A ¢ FORRE 3 mm nlue] B34 ARE A

7} 459 cm¢<! EH
2AZ5F7F °F 100 cm/sec, HEF o]
cm/sec °oJt}, B AFA|EL HETE QhH R

AHT FE AR o) W Qe S

FAVE 8 mepow RS A%l B
=

A wEsle] gl A7Ade e W

A HAFEEZ AX el g8 w2 F2ol
weEo] Aot (e, 1989).

Fr A H484 30 vlus & AH-E
IKONOS 9113 #:i= 2001 29 269 114
20%-°] F5¢ Zow %97t 78 cm HE9
UE ) #5FHh IKONOS Ass 434
T 1 m "9 HUEE Zb= Differential
GPS (Trimble Co., Pathfinder Pro XR)& ©]
g3to] 20039 1090l Ak FHe] WA

T T 1339 94 EAH4 (Ground
control point)& ©]&dte] AFRAYS At
Att (Table 1).

5 A 2004 3€ vk W ABke o]

43t 2 7] (Grab sampler) 2 2971 JHO=2

—

WE| B35 4% AASA B 12 Al
H% 0 FRPES PO sh=n 1479 9

£ ARE AARon, AraEie] wAng

124 st=&Xst3 =2, M7H, HM2&

{0

o

=
FAch Aol AFE AlEe A9EE &7
2 F oF 5 g2 1,000 mt Hlo]Ael el 0.1 N

b (HCD 0.2 RbgA1A &hite A8,
TS 10 % HAbskrag (HeOg) & 24A1%F o]
HAIA 7= AASelH. jEgo] ' Al
T4 ¢ AE ol &sto] FAAH o8
o F ARR Besalth. By A 8= 05 ¢ F
Ao Z Gradex 2000 Y% #47] (Particle
size analyzer) 2 °F 10237 A4S & = 5

HEE A NEES et E ARs A

% calgon €N Y1 283 Ba7)8} A=
712 ANEE ddaHA AR F X=A A
E=¥247191 Sedi-graph 51008 AHE-ste] Q=
A -SSRtk 23 s ARt
s, Eek Y sAuTEs Teid
(Folk and Ward, 1957).

AxZAETY] S4e 9l Ryu et al
(2002)& EFH-=9Z4 (Effective exposed
area)°lgh= JiES EQlslet ol A
5x5 m AAel diall ARIES Holxf o] A
et ABZEF7E 2A e WA vE AAte)
= Zlolth B AelA e o]gl e W] £
3 AFAET] dAHE AResith 2004
69 tx w AFA 1470 A5k vk o Hy
72 AHG AR 2970 Alsel digr lE #
A Aael AxAEFY] WAHE= Table 29
g skait.



IKONOS Z4tg ol &8t

2

AL
ot

—

Qlok

T A ES ENA ER

kI
Ol
Hr

Table 2. Grain size and surface water analysis by in situ measurements (*Folk, 1968), sZ: sandy
silt, sM: sandy mud, (g)sM: gravelly sandy mud, zS: silty sand, mS: muddy sand,
(g)mS: gravelly muddy sand, gS: gravelly sand.

) Composition (%) ) Statistical Parameters Surface

Station Sediment remnant water

No. Gravel Sand Silt Clay Typex MZ  St.Dev. Skew. Kurt. (%)

C1 0 22.6 50.7 26.7 sM 6.5 2.9 0.3 0.8 0-10

Cc2 0 19.2 56.2 24.6 sZ 6.4 2.6 0.3 0.9 0-10

C3 0 26.9 53.9 19.2 sZ 5.9 2.6 0.4 1.1 0-10

C4 0 61.5 29.8 8.7 zS 3.9 2.1 0.7 1.3 30-50

C5 0 37.8 45.5 16.7 sZ 5.4 2.5 0.4 1.1 30-50

C6 0 47.2 38.4 14.4 sZ 4.9 2.4 0.5 1.2 30-50

Cc7 0 46.5 40.3 13.2 sZ 4.8 2.4 0.4 1.2 30-50

C8 0 50.2 38.7 111 zS 4.4 2.2 0.5 1.3 30-50

C9 0 79.9 15.6 4.5 zS 3.1 1.5 0.6 1.9 90-100

Cc10 0 79.1 16.1 4.8 zS 3.2 1.5 0.6 1.9 90-100
C11 0 73.4 20.0 6.7 zS 3.5 1.8 0.7 1.8 90-100
c12 0 64.0 23.9 12.1 mS 4.0 2.4 0.8 1.2 90-100
C183 0 76.9 14.4 8.8 mS 3.5 2.1 0.7 2.5 90-100
C14 7.1 92.9 0 0 gS 0.3 0.8 -0.5 1.4 0-10

G1 0 27.6 50.0 22.4 sZ 6.0 2.7 0.4 0.9

G2 0 70.1 23.3 6.7 zS 3.6 1.9 0.6 1.4

G3 5.4 88.7 3.3 2.6 gS 0.1 1.3 0.4 2.4

G4 1.2 72.7 18.0 8.1 (g)mS 3.3 2.4 0.6 1.9

G5 0 98.4 0.4 1.1 S 1.6 0.7 -0.1 1.4

G6 0 16.9 58.5 24.7 sZ 6.7 2.8 0.4 1.0

G7 0 87.5 8.6 3.9 zS 2.5 1.2 0.5 2.4

G8 0 75.5 17.7 6.9 zS 3.3 1.9 0.6 1.8

G9 0 92.3 5.1 2.6 S 2.3 0.9 0.5 1.8

G10 0.5 53.6 32.5 13.4 (g)mS 4.6 2.4 0.6 1.1

G11 0 86.3 10.3 3.5 zS 2.7 1.2 0.6 2.2

G12 0.3 89.1 6.7 4.0 (g)mS 2.7 1.1 0.5 2.6

G13 1.0 92.2 3.5 3.3 (9)S 2.5 1.1 0.2 2.6

G14 0 17.9 50.8 31.4 sM 6.8 2.9 0.3 0.7

G15 0 68.5 24.3 7.2 zS 3.5 2.0 0.7 1.3

G16 1.2 87.2 7.1 4.5 (g)mS 2.5 1.7 0.2 3.8

G17 0 26.8 51.5 21.8 sZ 6.2 2.7 0.4 0.9

G18 0 51.7 37.6 10.7 zS 4.4 2.1 0.5 1.3

G19 0 66.8 25.3 8.0 zS 3.6 2.0 0.7 1.6

G20 0.2 83.5 10.7 5.7 (g)mS 3.0 1.5 0.6 2.7

G21 0 10.4 53.9 35.7 sM 7.3 2.6 0.3 0.6

G22 0 54.4 34.4 11.2 zS 4.3 2.2 0.6 1.3

G23 0 741 17.8 8.1 zS 3.5 2.1 0.8 1.8

G24 0 18.5 49.4 32.2 sM 6.8 2.9 0.3 0.7

G25 0 36.4 45.8 17.8 sZ 5.4 2.7 0.4 1.0

G26 0 48.8 36.6 14.6 sZ 4.8 2.5 0.5 1.1

G27 1.6 67.0 19.6 11.9 (g)mS 4.0 2.3 0.7 1.7

G29 0 84.2 12.9 2.9 zS 2.9 1.1 0.6 1.7

G31 0 78.2 16.5 5.8 zS 3.1 1.6 0.7 1.9
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Table 3. Summary of sedimentary environments at ebb sampling sites.

Station Sedimentary facies Tidal channel Surface Altitude/Slope
No. (sand %) pattern remnant water (%)

C1-3 mud flat (19-26) complex and meandering 0-10 upper part/steep
C4 mixed flat (61) not present 30-50 upper part/?
C5-8  mixed flat (37-50) complex and meandering 30-50 middle part/gentle

C9-13 sand flat (73-79) simple and straight 90-100 lower part/gentle
Cl4 sandbar (100) not present 0-10 upper part/steep
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Table 4. Error matrix of the surface sediment facies classification derived from IKONOS
image of Hwangdo tidal flat.

Reference data (in situ measurement)
Mud flat Mixed flat Sand flat Sandbar Row total
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Column total 6 8 13 2 29

Overall accuracy = 86.2 %

Mud flat (0-30 %), Mixed flat (30-70 %), Sand flat (above 70 %), *G10 (53.6 %), G18 (51.7%),
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