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Study on Lateral Flow Distribution and Momentum Analysis at Flood season
and Neap tide of the Seokmo Channel in the Han River estuary
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Abstract : This research observed the cross section current of 7 survey lines in Seokmo Channel of Gyeonggi bay
with a lot of freshwater inflow and S-shaped for 13 hours during flood season and neap tide. We indicated the
distribution of the current velocity by comprehending the speed and direction of the current velocity of each line
during maximum flood, ebb tide and observed the distribution of salinity. Moreover, in order to understand what
lateral momentum causes the lateral flow in each survey line, we practiced the momentum analysis through the
observation data. As a result, the lateral baroclinic pressure gradient force and vertical friction of the Seokmo
channel during neap tide were the strongest, and this is why the flow by the distribution of salinity and stratification
most often occurs. In north of the Seokmo channel, where have wide intertidal and a lot of freshwater inflow, the
secondary circulation is caused by balance of lateral baroclinic pressure gradient force and other forces, and the
vertical friction was strong in the lines with small depth. On the other hand, in the southern part of the Seokmo
channel where the water is deep and the waterway is curved, the advective acceleration and centrifugal force
become stronger by the geographical causes during ebb and the influence of fresh water. Therefore, the lateral flow
in the Seokmo channel was caused by the distribution of the momentum that differs by location, depth, curve, etc.

Keywords : lateral momentum analysis, secondary circulation, centrifugal forcing, Gyeonggi bay, Seokmo channel

LA B Aehe S50 E5tu} o 9Ja2 v ¥ 3L (Fischer,
1973; Chant, 2002) FH72] B3} 32 9] wigks do

WA 5 B5E Foke] #5922 (secondary flow) & 717 Behel &, 2012).
52 29] 3 i (cross-channel) B 3 WEK(transverse) ZA0] A8t s R Bt =T X3 o] =
o] 32 oA F R ek 320 A7 28 on|sit} Q3 2214 55 e 4 & Ul(Lacy and Monismith,
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Fig. 1. Map of study area. Left panel is shown an enlarged view of
the Seokmo channel showing the location of the survey
lines.
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Fig. 2. Series of graphs illustrating the daily variability at Seokmo
channel. Observation period of the survey lines used for
this study. (a) The water level from Inchoen, (b) River dis-
charge from Han River and Imjin River at Paldang dam,
Gunnam dam, Jeongok dam.
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Fig. 3. PCA analysis results.
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Fig. 4. Cartoon depicting scheme used to estimate radius of curva-
ture. @ is the change in direction between the two current
measurements. Ax is the distance between the two mea-
surements, and R is the estimated radius of curvature.
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Fig. 7. In line 1~4, the secondary velocity (left column) and salin-
ity (right column) distribution for maximum flood tide on
August 24, 2011 (looking toward north). Dark (light)
shades of grey refer to westward (eastward), high (low)
salinity, respectively.
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Fig. 8. In line 5~7, the secondary velocity (left column) and salin-
ity (right column) distribution for maximum flood tide on
August 25, 2011 (looking toward north). Dark (light)
shades of grey refer to westward (eastward), high (low)
salinity, respectively.

o] frgo] BZH 31, TFoIM 55 W) S| A
ol At o7 o] Tl FAY Ko R 7]
Qo] FANES S A|9e) Qe wk Al e 58

of e Zlo g {58 5 3l

Fig. 82 441 5~7 A<} Oiﬁr it A YERASITH
A4 59 B, Al 3, 48k thE R F0® <l
Rl Wge] file o] 288 Bzt ME x5l
mog Be) 3 AAAoR A% wake) 4
B ot o= FER7F S FHellA o=
231, 559 Fojube NP9 JFOR A& e
E7F F-ASHA

A 69 A mRPIAZ Hshs FEY] 5014

I

ol

= o
5

2

S
)

ar

7

-/

r1r b
Mo
H

¥ Q
fE for T ol

=
>

Salinity

8

(e) Line 1
0 o 100 200 300 400 500 600 70015

= _ 10

== I %‘Q - 7/—w :

() Line2
0200 400 600 800 10001200140016001800

IS
<o

Depth (m)

=

= 15

= 0 200 400 600 800 1000 1200 1400 1600

[ [

a 10

5
(m's) SU)
ML ==
400 100 200 300 400 500 600 70C 0 100 200 300 400 500 600 700

Distance (m) Distance (m)
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ity (right column) distribution for maximum ebb tide on
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shades of grey refer to westward (eastward), high (low)
salinity, respectively.
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Fig. 10. In line 5~7, the secondary velocity (left column) and salin-
ity (right column) distribution for maximum ebb tide on
August 25, 2011 (looking toward north). Dark (light)
shades of grey refer to westward (eastward), high (low)
salinity, respectively.
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