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In this study, we analyze precise seabed geomorphology and conditions for comparing the nearshore areas of the
Dongdo(East Island) and the Seodo(West Island) using detailed bathymetry data and seafloor backscattering images, in
Dokdo, the East Sea. We have been obtained the detailed bathymetry data and the seafloor backscattering data. The survey
range is about 250 m x 250 m including land of islets to the nearshore areas of the southern part of the Dongdo and the
Seodo. As a result of bathymetry survey, the southern area of the Dongdo(~50 m) is deeper than the Seodo(~30 m)
in the water depth. The survey areas are consist of extended bedrocks from land of the Dongdo and the Seodo. The
underwater rock region of the Seodo is larger than the Dongdo. In spite of similar extended rocks features from islets,
there are some distinctive seabed characteristics between the southern nearshore areas of the Dongdo and the Seodo.
The Talus-shaped seafloor environment formed by gravel and underwater rocks originating from the land of the Dongdo
is up to about 15 m depth. And the boundary line of between extended bedrocks and seabottom is unclear in the southern
nearshore of the Dongdo. On the other hand, the southern coast of the Seodo is characterized by relatively large scale
underwater rocks and evenly distributed sediments, which clearly distinguish the boundary of between extended bedrocks
and seafloor. This is because the tuff layers exposed to the coastal cliffs of the Dongdo are weak against weathering
and erosion. It is considered that there are more influences of the clastic sediments carried from the land of the Dongdo
compared with the Seodo. Particularly, the land of the Dongdo has been undergoing construction activities. And also a
highly unstable ground such as faults, joints and cracks appears in the Dongdo. In previous study, there are dissimilar
features of the massive tuff breccia formations of the Dongdo and the Seodo. These conditions are thought to have
influenced the different seabed characteristics in the southern nearshore areas of the Dongdo and the Seodo.

Key words : Dokdo, Dongdo, Seodo, Bathymetric map, Seafloor image
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Fig. 1. (a) Topography map of the Ulleung Basin in the East Sea (b) 3D bathymetry map profile of the Dokdo seamount
(modified from KIOST).
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Fig. 2. Bathymetry map of the study area around the nearshore area of Dokdo.
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Fig. 3. (a) Installation of tilting the transducer of the multibeam echosounder system in field survey (b) Expansion of swath
range using sonar head tilting system.
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Fig. 4. (a) Workflow of post-processing for bathymetry data in Hips & Sips. (b) Workflow of post-processing for seafloor

image in SonarWiz.
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Fig. 5. The result of topographic map(left) and seafloor image map(right) of the southern nearshore area of the Dongdo.
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Fig. 7. Classification of seafloor conditions of the southern nearshore area of the Dongdo and Seodo.
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E3
N hass
2 (2 °
>, I
,:Z ol
o o]-ﬂ
N ol
fr 2 o
5 o o
ﬁ = B
us)
o g2 oy o
= ad
ﬁ o> < ‘E =
TEeh
oo oag L
o]
R
ol
2 e
fo
z = _184 oL,
£

N
()
S
S
o)
4
it
ki
B
=
=2
rr
rr Ay
ol
:J_,

T
i
0
o
i
o
oft
oX.
)
9 =2
h-)
)
)
_'EF
oo W -

oy

R T

i

ch LRk B 9lek. SR 5HIS
ofsl ARE 2 oA Ao

ol} g ol5el

sre] g9lo] Hi

T
ft
a6 o

o, 53] B Awel va) Hagelt $Y= AU
T Se) Bl Aol 4 {1l At By

il

i) o

3 v, He), g9 B Bow ANHUTHPark
et al, 2008). Aol 13| XL oot oA
Azd0] Yehue 444 9280 o 244 a4

off
f
LY

H

R = pis 1
Z35h 0 4 Age] oJa Aoz BrkEed, B
R gk sl Mo e Agsle suigte] siA

5. & =

B ApdMe =5 3k £ e 92 =2y
Ae T A= At ol Uehhs A X8
9 S|HE 374 S Fefste] Hlu-EA st} st
Atk FEet M= g Aot s A sA A
I HAE G AEE 7NkeE BAgion =Y
g He ol sl st M=ol Z7 3
th Fxe} BlE AHE P g H 2w =&
o 2 EEY o dtEo] X FMRE Uz
AZ=lo] SAH A4S FASIL Uk ol#F &5
SHMER Qlgh Epz|el 3R A3} e FHo ==
A SRR 7)elet A 2R HHER Q3] FAW
H A& 2 (Talus) FENQ] A 3740] =4 ¢F 15 m
HE7A] AE 5L Holx Yok 4 F 15 m

9
T
r
r

2t 2 AY 23t 718glel £4 °F 50 m

M G A9t AR vl B4 485

HEA] Hekel iAol PAulo] Qrk M JF
AkS A SR HoA AEE BYo] digH o=
=i Hk FeEl2 A=Y A=, 7t
A T& Y= ool Eo] oF 10 m A= 7HE

5mel 2]z wedel Itk vl Ae] 55 ksl
Feiel 54 oF 16m W9 ol o] °F 4m o]

=48 .
AP Bl £ Gk Pk IAT, Gt
Ay Fwe] B7 Gy el AR A
873 549 Tk Lrehdth, B ek B )
A4 HH8 A3 e 5F ksl Aok
FF QS Aole] WEe] glov], kgt 1A
W uhete] Aol mEspl F4uel ik, vk, A
= Agte wwA 2 R GuRET IE HHEol
wasle] AT Pala Qe 4 SANE AgHe
QPES] AR B§Es) TREE 5L wola 9]
o). ol B9 sigt Wulo] @o] wEHo] Y= 3|
g3 Aol Amel nEA REL Y
AR, FAATY, 2R w3 Foht Pl o
sjel, 2 AREIE ik H44 H4%0] Bx
g Aok siAE $ Bl We FeL F ew
AT, e FrE Awo] va] AFgolt 53
= A 5o ol AdHe] A 8HHe] Ayt
epgsh wE, e, 390 we Hom e v}
9Ie}. oleld B} A% Ackel shAY FAelM U
e AR e B4e] B A e weldde 2
Uehta glout, B4 97k BEsh A g gt
el v e AN FAE Asolnz, P
Fole B0 AR sk Al e ARE #7144
o Y5su BAG A%E /Mo @ a2
% #e¥ Aoz Hek
Ab A

B ATE sgsae) Aglo e AelYHele
9] AL Wol FY “Fwo] NP5 ol§ AT
(PG49880)”, “&3ll A%t Eco-mapping -1(PE99519)”,
“QAPAAAT YH71% TIEHPES23) o AAE 1
of SAHALE WM olol ZAL=HUT




486 ogE - AR ¢

References

Chough, S.K., Lee, H,j. and Yoon, S.H. (2000) Marine
Geology of Korean Seas, Elsevier, New York, p.131.

Fledermaus Users Guide (2017) QPS

HIPS and SIPS 10.3 Users Guide (2017) Caris

Hirata, N., Tokuyama H. and Chung TW. (1989) An
anomalously thick layering of the crust of the Yamato
Basin, southeastern Sea of Japan : the final stage of
back-arc spreading, Tectonophysics, v.165, n.1, p.303-
314.

Hyun, S.M., Kim, C.H.,, Jou, H.T.,, Kim, J.K. and Park,
C.H. (2010) Characteristics of Surface Sediments Dis-
tribution and Submarine topography around Dokdo
Island, Korea, Journal of the Geological Society of
Korea, v.46, n.6, p.647-660.

Hwang, S.K. and Jeon, Y.G. (2003) Eruption Cycles and
Volcanic Form of the Dokdo Volcano, Korea, Journal of
the Korean Society of Economic and Environmental
Geology, v.36, n.6, p.527-536.

John Perry Fish, Arnold Carr, H., Lee, C.S. (1999) Sound
Underwater Images, jipmoon, p.188.

Kim, C.H. (2006) A Study on Dokdo and Surrounding
Seamounts in the Northeastern part of the Ulleung
Basin using Geophysics Data, Graduate school of Yon-
sei University, p.148.

Kim, C.H. and Park, C.H. (2007) The Study of Formation
for Dokdo Seamounts at the Northeastern Part of the
Ulleung Basin using Gravity and Magnetic Data, Jour-
nal of the Korean Society of Economic and Envi-
ronmental Geology, v.40, n.2, p.153-170.

Kim, C.H. and Park, C.H. (2010) A Study on the Geo-
physical Characteristics and Geological Structure of
the Northeastern Part of the Ulleung Basin in the
East Sea, Journal of the Korean Society of Economic
and Environmental Geology, v.43, n.6, p.625-636.

Kim, H.J., Park, C.H., Hong, J.K., Jou, H.T,, Chung, TW,,
Zhigulef V. and Anosov G.I. (1994) A Seismic Exper-
iment in the Ulleung Basin (Tsushima Basin), south-

S R

western Japan Sea (East Sea of Korea), Geophysics.
Res. Lett., v.21, p.1975-1978.

Kim, J.Y. (2008) Development of removal technique of
the errors in MultiBeam Echo Sounder data, Grad-
uate school of Pukyung National University, p.131.

Lee, M.H. (2015) Enhancement of Geological Environ-
ment Study by Integrated Seafloor Visualization of
Dokdol sland the East Sea, Graduate school of
Pukyung National University, p.82.

Park, C., Cheon, D.S., Jung, Y.B., Song, WK., Sunwoo, C.
and Kim, B.C (2008) Mechanical Properties of Rocks
in Dokdo, Journal of Korean Society for Rock
Mechanics, v.18, n.1, p.69-79.

Park, Y.S. (2004) A Study on Error Analysis and Data
Processing for Multibeam Swath Sonar System, Grad-
uate school of Inha University, p.217.

Park, Y.S., Hong, J.P. and Kong, S.K. (2011) Increasing
Surveyed Area using Tilted Multi Beam Echo Sounder,
Journal of the Korean Society of Civil Engineers, v.31,
n.5, p.739-747.

Review of standards and protocols for seabed habitat
mapping (2007)

Shim, S.H., Im, J.H., Jang, Y.D., Choo, C.O., Park, B.J. and
Kim, J.H. (2010) Petrological Characteristics and Ori-
gin of Volcaniclasts within the Massive Tuff Breccia
Formation from Dokdo Island, Korea, Journal of The
Petrological Society of Korea, v.19, n.2, p.141-156.

Sohn, YK. and Park, K.H. (1994) Geology and Evolution
of Tok Island, Korea, Journal of the Geological Society
of Korea, v.30, p.242-261.

SonarWiz 5, SonarWiz 6 (2017) Chesapeak Technology

Pandian, PK., Ruscoe, J.P, Shields, M., Side, J.C., Harris,
R.E., Kerr, S.A. and Bullen, C.R. (2009) Seabed Hab-
itat Mapping Techniques : an Overview of the Per-
formance of Various Systems, Mediterranean Marine
Science, v.10, p.29-43.

Woo, K.S., Ji, HS., Kim, L., Jeon, J.N., Park, J.S., Park,
H.S., Kim, D.S. and Park, C.H. (2009) Distribution
and Origin of Carbonate Sediments near Dok Island :
Preliminary Study, Journal of the Korean Society of
Oceanography, v.14, n.3, p.171-180.



