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Physical Environment Changes in the Keum River Estuary
by the Dyke Gate Operation I. Mean Sea Level and Tide
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Analyzing the tide data taken at Kunsan Inner and Outer ports, non-tidal and mean sea level and harmonic
constants of major constituents are investigated to examine the effects of the dyke gate operation on the sea
level change in Keum River estuary. Non-tidal and annual mean sea levels decrease at Kunsan Inner and Outer
ports after the dyke gate operation, especially showing an abrupt drop of non-tidal sea level at Kunsan Inner
port. This non-tidal sea level drop results in the mean sea level gradient change between the inner and outer
port, which can be mainly explained in terms of the decrease of river discharge from the dyke. Amplitudes of
the M, and S, tides at the Inner port increase after the dyke gate operation, showing an abrupt jump, and phases
of both tides slightly decrease. Amplitude and phase of the K, and O; tides show slight changes after the dyke
gate operation. This significant change of semidiurnal tide amplitude is believed as a result of superposition of
incident tidal wave and reflected tidal wave from the dyke.
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Table 1. Analyzed data sets before and after the gate closing of Keum River dyke

Data Duration

Source

Inner and Outer
ports tide date

Before gate closing
1993.3.~1994. 8.

After gate closing
1994. 9.~1995. 3.

Long term variation
1991.1.~1997. 12.

National Oceanographic
Research Institute

River discharge

1994. 9.~1997. 9.

Rural Development Corporation

Meteorological data 1991~1997

Korea Meteorol. Adm.
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Fig. 2. Annual mean sea level at Kunsan Inner port and an- nual mean
of meteorological variables observed at Kunsan Me- teorological Sta-
tion. r* indicates the correlation coefficient between mean sea level and
meteorological variables.
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Fig. 3. Time series of low-pass filtered non-tidal sea level at (a) Kun-
san Inner and (b) Outer ports from Mar., 1993 to Mar., 1996. Triangles
indicate the closing date (Aug. 31, 1994) of the Keum River estuary
dyke gate and the dashed lines on either side of the closing date are the
mean sea levels during a period of one year before and after the clos-
ing date.
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Table 2. Mean sea levels in cm and their differences calculated for every six months and one month data before and after the gate closing of the

Keum River dyke at Kunsan Inner and Quter ports

six months one month
Station -
Before After Diff. Before After Diff.
Kunsan Inner port 3523 3337 —18.6 370.1 349.9 -20.2
Kunsan Quter port 3694 3599 -9.5 388.1 380.1 -8.0
Difference -17.1 ~26.2 ~9.1 -18.0 -30.2 -12.2
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Table 3. Harmonic constants and their differences (A) between Kunsan Inner (I) and Outer port (O), analyzed from six months data before (B) and

after (A) the dyke gate closing

Harmonic Amplitude (cm) Phase (deg.)
Constants
Before(B) After(A) A(A—B) Before(B) After(A) A(A—B)
Inner port 211.6 2274 15.8 90.6 86.7 -39
M; Outer port 219.9 223.8 39 81.1 79.9 —-12
AI-0) —83 3.6 11.9 9.5 6.8 2.7
Inner port 75.3 86.9 11.6 139.7 130.9 —8.8
Sz Outer port 82.4 87.1 4.7 127.2 122.6 —4.6
AI-0) =7.1 0.2 6.9 +12.5 +8.3 —4.2
Inner port 25.0 24.7 -0.3 247.6 250.6 30
O Outer port 26.3 255 —0.8 245.1 247.5 24
Al-0) -13 —0.8 —0.5 +2.5 +3.1 0.6
Inner port 33.6 33.6 0 275.8 276.7 0.9
Ky Outer port 356 34.8 —0.8 270.9 273.8 29
AI-0) -2.0 -1.2 0.8 +4.9 +29 —2.0
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