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In order to understand the relationship of depositional environment between fluvial and estuarine-embayment
in Han River system, including depositional change in main Han River, more than 250 bottom sediment and
70 suspended sediment were analyzed with hydrologic data. Based on the previous data, the study area can be
divided into two environment(fluvial and estuarine-embaynient) by Singok underwater dam. The gravelly facies
occurs in the South and North Han Rivers and sandy and silty facies occupies in the main Han River. Dep-
ositional environment of main Han River changed mainly because of limited sediment transport and hydro-
logical condition. In the estuarine-embayment environment, coarse-grained sediments are dominant in tidal
channel and offshore whereas fine and poorly sorted sediments are observed in coastal area. During moderate
period, relationship between fluvial-estuarine-embayment system is discontinuous because of flow restriction by
artificial construction such as dam and underwater dam, so that each river system characterizes the individual
environment. Fluvial and estuarine system is influenced by tide and, thus, transition zone of estuarine- embay-
ment system moves landward. During flooding period, however, each river system is integrated as continuous
depositional system by high discharge and, thus, transition zone of fluvial-estuarine-embayment system moves
seaward. For further detailed systems about the lower Singok under-water dam, joint research of South-North
Korea should be necessary.

Key words: Han River, Kyunggi Bay, relationship between fluvial-estuarine-embayment system, transition
zone, artificial construction, sediment transport
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Table 1. Characteristics of Tide (Shin, 2001)

Location Spring range (cm) Mean range (cm) Neap range (cm) Tide factor*
Han River Han River Bridge 66.8 37.0 7.2 0.43
Upper Singok Underwater dam 55.7 31.8 7.9 0.51
Lower Singok Underwater dam 202.5 153.4 104.2 0.33
Kyunggido Walgoz 536.9 406.9 276.9 0.19
Inchon Harbor 799.1 572.3 345.6 0.18

*F=(H'+Ho)/(Hm+Hs)

H'": amplitude of K; constituent
Ho: amplitude of O, constituent
Hm: amplitude of M, constituent
Hs: amplitude of S, constituent

F=0.00~0.25: semidiurnal tide
F=0.25~1.50: mixed-mainly semidiurnal tide
F=1.50~3.00: mixed-mainly diurnal tide
F>3.00: diurnal tide
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Table 2. Maximum surface current velocity, current ratio(Ebb/Flood) and mean suspended sediment concentration(MSSC) in Han River
estuary(modified after Chang, 1989).

Location Seungsu-Yungdong Singok underwater dam Kanghwa Br. Se-o Is. Chawol Is.*
Month Low High Low High Low High Low High Low High
Flood (m /s) - - - - >1.23 >1.0 >1.00 0.66 0.82 -
Ebb (m /s) 0.12 0.53 0.17 0.49 1.57 1.4 1.37 1.07 0.93 -
Current Ratio - - - -~ <1.28 <14 <1.37 1.62 1.13 -
MSSC (mg/l) 16.85 10.45 315 10.75 599 644.15 199 244.15 6.65 -

<Low discharge: May, 1988; High dicharge: Aug, 1988; *: May, 2000>
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Table 3. Textural parameters of environments in the Han River Basin and the Kyunggi Bay.

Environments Mean Sorting Skewness Kurtosis
Fluvial Av. 1.71 1.56 0.04 1.05
South Han River®
outh Han Hiver Range -0.73~7.02 0.45~0.4 -0.71~0.74 1.99~0.51
Av. 0.03 118 0.10 112
South Han River”
Ut Han iver Range -1.04~5.05 0.54~2.52 -0.26~0.62 0.74~1.72
Av, 150 127 0.08 1.10
North Han River”
orth Han Buver Range -0.18~5.48 0.56~2.84 0.24~0.51 0.74~2.26
‘ Av. 274 1.24 0.09 122
Mai River*
ain Han River Range 0.97~6.21 0.51~3.60 -0.43~0.65 0.59~2.55
Eetuarine - Embavment  Kvunet Bavt Av, 255 143 021 122
S - n u
varine Y yunggl Bay Range 0.04~6.52 0.45~3.52 -0.28~0.83 0.62~3.22
a: sample in flooding period
b: sampled in moderated period
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—L
il =]
Yrs} fe] A dolHe

thFig. 9b). ol Takat x| BA =, F

=
29 vk, 25

< AAFETh(Fig. 9).

A7 X 9E HEYdest e A
o ¥ 2 JeldthFig. 9a). Aok
WA BAE BEXE veld Yol BEgE =g Yehler, o=
F712] K% Fvrel o] 2RO 93 A 2] wEoln) Y
B2 gk Qs e HAELS Ao n 4% B35 Jehy
T HETl v =, B AREE £F 280 9T fEA0) Fol 7
o YeREd, ol % JEEE 3] Qo] dEdt BEwrl vehy
Aol st Aow AztE  and Bowles, 1985). B3 57 Bs|d s
o] wheka FARE ), ole 2 XH9 AME HEALS 4
ZAWF] ALBA ol BFE o] e BEEEot BEslES
HEEo] 9o, Felvtat B
A3l gaks w7 L E[X7|&t

BRYEE OFR —1~2 ¢ Aolo] AN, BaYEst 2718
7} 2YsAE P YehdthFig. 9. T2l Ha

3orle

(¢

AN 014, HA
A2 A

¥ Yol WA B
Ey

o] F2 2He] AMY
A, ol 2 ¢ Wl

=9} 9z=71e




1 1 10 100 1000 10000
10000 — 10000
% o REGEND é T
ot Han .

(7)) A orth an River —
C 1 > o X _
o) x yunggl Bay —
o _
k3] B
§ 1000 —:‘ 1000
£ 3 GRADED SUSPENSK =
2 - B
= _
5 < TR
g ; -
O UNIFORM SUSP,
—
O 100 — — 100
o = =
g — -
= — I c=M | —
w

- | ! ) —

| |
10 T IlHIlI| I IIII||I| T ||IHI[|7| IIIIIII| T TTTIN 10

4] 1 .10 100 1000 10000
Median in Microns

Fig. 10. C-M (coarse five percentile vs. median) diagram showing
three pattern of sediment transport mode (Passega, 1957).

40 4

W
wn
)

Kyunggi Bay

W
(—]
i

outh Han River

(]
i
i

North Han River

[y

Percentage(%)
(]

«——Main Han River

Fig. 11. Frequency curves of average values showing bimodal dis-
tribution in main Han River and unimodal in the others.

o] C-M =& o&slthFig. 10). et Bebte 22 2y
ol (bedload)o.Z W= T Qi) ) i
R)&HB-(uniform suspensiom)® SRFE R, Q

ZY% 279 AF AollMe UHolFoR, Ad=rt 4
A3l a7 X AoME AERFE o) F

HHge] U=l HH4XE e oz JepHFg. 1), 33
9] TEo) A Fes W Wity B3te A
Z(unimodaDZ 1 ¢ W9]ol] FF5HE HelE HolH, 37
2 02} 6 02 ©]FH=(bimodahE VFERN =T

gk
gte] BAHEL T2 R ddrrd olsj, gk 2R
ul

S
o fr
ug

AR EFTH-AR), 315
A= RAFFR) 2GR TR = Auh(Fig. 12). FFolA
5 % FAA-E-AES] Fez Hslsie,
o}, B33 Egms g A% e vet
G2 ATLF osiA] iRzt 7
st of e 2R} B9
Ql 2] 2h8o) YIS W] oy HukEr

Ol
iy
i
lo
Rul
-
ail,
]
2
%
od
r
S
N,
18
o
fincs
b
A
52

wbd o] H47] 2AE(Q, 1985)9) ¥l 2 g wl(Table 4), 70
ArFR AsEe} AFFER AR E ot Al
78S HolX|gk, Alo] 7o ZHEH A= AT
FFE Alole] A& &

QPR QoM ] {5 Aol o5t Bl &gt

5 b

=

12
i
oo

1Y

o
Nl oot
s
19
o
4 [‘:E
)

),
it
2
Lo

¢ o
1
o
1
o
(29
ox
O
o

oz K

P
= g
FJOS;LHE
o r
2%
o X
e
r\r%
4 oo
S
o i
PRSI 1
= 3
X ol
o
FO"-{olt
jﬂ
¥
>N
1o
N
X,
B3
)
o0
X

ml
i
Lo
o
o
2}
bt
i
)
ful
=
£ow
2
o
3
o
2
2

i

o
s
o0
ot o2
e ol
A 2
T ¢
L)
dlo
H
)
o
&0
o
k1
rir
k4
2
v
X
(-

k20
ot
o
R
q
-,
Jo
o
2
to,
2
=
N
)
o)
it
of
o2
tlo
i
ir
ol
ol
o P oY
to 2 wlo
o
3
N,

)

i 4
X
Lo
N
2L
o
N

o T
ol
&
N
1o
p]
2
i
i
xS
K
2
<

BT
ot

vet
oix 87
g Zom, F5700) 4% Sl o

Az olFol FUSA o] Folx|A|nt o}

L 3
=
o,
fr
=
L
o

QO
4

N
e
=2
o
<
2
z
J

oL oL

)
2
2
i
"
o
9
oft
2

o
Rl
N
=2
i

i
s}
=
i)
B
ofl
=
1o
2
Ao
)

1. 3 A=

’)—‘7‘ ]1_. ?Tﬂ H o o=
AsloilE A% S5} BYY A
F3H olF N&H oz old YL WAty @ 5 k. 8
Aol HHEABe] drE 4t vk

o), 9] 3k Sl 7

Jr
o
=
)
i
i
=
o
2
1o
)
o2
o
s
ol
B
ol
o
2
=
]
&
A
>
g
o,
2



234 QA - W%

Flooding Water Level : Sediments transport to lower system.( = = =p» )
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Dam ang Underwater Underwater Incheon
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e e e e e Harbor | Chawol Is.
____________________________________________________ h 4
T T —
H —
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) - : T : —— e
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Han River « H ——>» Kyunggi Bay
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System Fluvial Estuarine [ Estuarine-Embayment
Large tidal flats, Tidal sand ridge
Morphology Meandering Meandering Two waterways,
Southward Deeping
No tide Tidal feeling at
Dynamic Frechwater discharge spring and mid tide Macro tidal range strpmg tidial current
Envionment 8 Frechwaier discharge . : .
at flooding at flooding Frechwater discharge at flooding period
South Main Han River Han River Estuary and Kyunggi Bay
Dvision . .
Han River Upper Lower North South
Bottom S s N T — _
Sediment G- 5G. 83 3G —gs — S mS 7 z No data sM —M mG, S g8S. S
Mz 1.71 1.21 4.20 2.86 2.56
Textural | o 1.56 0.87 1.58 1.65 1.46
Parameter
(Average)
Sk 0.04 0.05 0.12 0.40 0.20
Kr 1.05 1.16 1.28 2.06 1.21
Transport Bedload Bedload Uniform Suspension Bedload, Graded Suspension. Uniform Suspension
Mode B

Fig. 12. Schematic representative of different depositional system along the Han River Estuary and Kyunggi Bay at moderate anc flooding

period(modified after Chang and Oh, 1991).

Table 4. Mean size of the bottom sediment in the Han River before and after Sinok underwater dam construction

( Unit : Phi)
Year Chamsil Br. Dongho Br. Panpo Br. Seongsan Br. Nanji Haengju Br.
1985* 0.81 1.92 3.20 4.95 4.92 1.96
2001 1.50 1.39 1.36 1.65 4.88 5.60

*Data from Oh (1985)

PREE Aoz 47, HYge oy JEGARZ eptAR, Getim el Y%
87 F4el 2 2£R7L AE RAE o aAsh melrt SAlsA U

37 BAe 2 "o P @ & ArkFig. 125 (D A ER], ANFOE sl AL 2% AEAAIA A1

FFFE AR Adts BEAY, ) dilkrRe ARsas AER wgehs ATE UehdthLee e al, 1992; ©} %, 1998).
T BT B0k GTE Alole) A, UIFFR RN 2] PAFL 2R A Qg 47T ] YA
AIE BRAG 7R A Al s, AkgE e A 2R 2 B85 AFR-9] 98 (Postma, 1967; Officer, 1981)
dolch. Golrest HE4RE TR BokE BN GFE AL o 9% ASH 2 95 Lol AYY HAFo) Ferast 9
ole] Ao flolM, JelE, Yrsa a2lX A Alelols A A7 Aol Addf HHET G oz He ovte] AN &
4 H21go] $AIFD, 20 20jel Aol BRIE AR R fEEn anne guaes zHe dEs 4y A
AEYH Aol LEATGCY, 1980). A7/ BR F52 sjie] o) HANT ARE WA olFeke 3179 Fud Hae) v}
Table 5. Comparison of textural parameters of Main Han River bottom sediments after Singok underwaterdam construction

Year Division Mean (Phi) Sorting (Phi) Skewness Kurtosis

Paldang dam - Chamsil underwater dam 1.03/1.19 1.28/0.91 0.16/0.01 1.37/1.32

1988 ¥/ 2001" Chamsil underwater dam -Yeouido 1.37/1.53 1.65/0.90 0.31/0.14 2.58/1.18

Yeouido - Singok underwater dam 3.02/4.56 1.70/1.64 0.40/0.11 1.90/1.20

Average 2.2172.74 1.63/1.24 0.34/0.09 2.07/1.22

a: sample in flooding period (Chang, 1989)
b: sampled in moderated period
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