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The Relation of Cross-sectional Residual Current and Stratification during
Spring and Neap Tidal Cycle at Seokmo Channel, Han River Estuary
Located at South Korea
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Abstract : This study analyzed cross-sectional variations in residual current and strengths of stratification by
observing cross-sectional velocity and salinity during spring tide and neap tide, respectively, for continuous 13-hour
periods at 2 observation lines at northern and southern end of Seokmo Channel, which is located west of
Ganghwado. Salinity distribution of channel depends on not only neap and spring tide but also impact of salinity.
The residual current component was obtained by removing M, and M, tidal components that were extracted using
the least squares method on 13-hour velocity component. Cross-section of residual velocity at northern and southern
end of Seokmo Channel exhibited southward residual components at channel’s surface layer, but northward residual
current was observed at channel’s bottom layer, clearly showing a 2-layer tidal circulation between surface and
bottom layers. The variation in location of appearing northward residual current according to changes in spring and
neap tidal cycle and its correlation with stratification were analyzed using the Richardson number and Simpson-
hunter index. At northern and southern end of Seokmo Channel, northward residual current appears in the location
where Richardson number is large, Simpson-hunter index appears as a value greater than 4.

Keywords : Seokmo channel, Han River estuary, residual current, stratification, Richardson number, Simpson-
hunter index
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Table 1. Bottom tracking observation information
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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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Observated Line Date Duration (hour) Instrument Interval (min)
Line 1 Neap tide (2011/08/24) 11
Spring tide (2011/08/30 13
pring tide ( ) ADCP(600kHz)/CTD 60
Line 2 Neap tide (2011/08/25) 13
Spring tide (2011/08/31) 13
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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 discharge
from Han River and Imjin River at Paldang dam, Gunnam
dam, Jeongok dam.
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Table 2. Speed at line 1, line 2. Cross-sectional averaged flow speed and maximum speed values are shown during maximum flood and ebb

Observated Line Moon age Time Mean speed (m/s) Maximum speed (m/s)
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Maximum ebb 1.35 247

RS A 19 o, AH 29 S
EFE F 247) AR DS (Fig. 1), DA% 2%
71 BT AS) e FRA B GRRES Y 1

P (Interpolation)& ©]-&-ste] A RFE Ao Leplisith

(Fig. 5). THTH
Ao FASHAITH

Fig. 5(a)%} Fig. 5(b)2] &x7] 9 w325 W B354
5~16 psu, A5oA 15~21 psu®] 327} ERdtt. 330lx=
A4 13 A 28] A A7t Aol vl B Wol vkt
t}. o]3= A 20 Blal A 104 T f9le] ko] S w
wk okt alfee] ek o AA vERAl Ha, ARl
oA deto® A= 53 A5 A A7) #o
A B SJulgit). 274 Fig. 5(c)$} Fig. 5(d)yE ¥l sl

~25 psu®] H2lelA 1 psud] 1HAS A

B, EFoIA] 12~19 psud] HEE YER T A F0) B
13~21 psu] 227} R, 59t A11e] Aol &

Z7ell mlal] A4 kvt T1eut Ax7] 9 v R S}l



37.75
37.71

37.67

Surface

during neap tide
37.63 . g P T

3775 A,('b)

Latitude(N)

37.71-

37.67 -

Bottom
during neap ti
37.63 T r
126.31 126.36

126.41 126.31

BpRoA i kel S5e] BA AT 153

Bottom
during spring t1

T T

126.36 126.41

Longitude(E)

Fig. 5. Tidally averaged horizontal distribution of salinity at Seokmo-channel. Isohalines are drawn in black and salinity values are printed in white.
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Fig. 7. Across-channel distribution of along-channel residual flow at line 1 in the middle region of the figure (looking toward the north).
(a) residual flow at line 1 during neap tide, (b) residual flow at line 1 during spring tide. Positive value is northward residual current.
Residual current velocity is shown in the upper panel and tidally averaged salinity distribution is shown the lower panel(c, d).
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