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Sea level slope of the Korean Peninsula Coast determined by

Local Mean Sea Level*

Tae-Woo KIM' - Hong-Sik YUN® - Kwang-Bae KIM'*
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ABSTRACT

Computing the sea level slope at the BM(Bench Mark) in the coast areas around the
Korean Peninsula is important for establishing height of BM of the Korean geodetic
leveling network. In this study, MSL(Mean Sea Level) was recalculated with the long—
term tide observation data based on the IHO(International Hydrographic Organization)
standard(18.6 years), and the BM height was reanalyzed by precision leveling. The sea
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surface topography was analyzed by leveling at Mokpo(Mokpo Starting Point), Busan
(09—-00-00) and Mukho(20—26—00) BMs, and the sea level slope was computed based
on the Korean vertical origin point. As a result of this study, the sea level slope of the
west and east coasts between Incheon(—2.27cm) and Mukho(17.56cm) located at 37.5° N
was analyzed as 19.83cm. Domestic geodesists and oceanologists have confronted each
other with regard to the issue of latitudinal changes in long term MSL. In the west
coast, the Mokpo is 1.12cm higher than Incheon, and the Busan is 2.18cm higher than
Mukho. Therefore, the west and east coasts have been analyzed as sea level slope
rising to the south. It can be used to solve the reestablishment of the Korean geodetic
leveling network and the problem of the elevation discrepancy in the BM.
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TABLE 1. Tidal stations with long—term tide observations over 18.6 years

Tidal station Tide observations Tidal station Tide observations
Gadeokdo 1977.01.01. ~ Wando 1983.01.01. ~
Geomundo 1982.01.01. ~ Ulleungdo 1965.09.01. ~
Gunsan 1980.02.01. ~ Ulsan 1962.09.01. ~
Mokpo 1956.01.01. ~ Wido 1985.01.01. ~
Mukho 1965.02.01. ~ Incheon 1959.05.01. ~
Boryeong 1985.09.01. ~ Jeju 1964.01.01. ~
Busan 1977.01.01. ~ Chuzado 1983.10.01. ~
Seogwipo 1985.01.01. ~ Tongyeong 1976.02.01. ~
Sokcho 1973.12.01. ~ Pyeongtaek 1992.06.01. ~
Ahnheung 1986.10.01. ~ Pohang 1971.05.01. ~
Yeosu 1965.02.01. ~ Heuksando 1965.08.01. ~

TABLE 2. Comparision of MSL determined in several reference epoch

) . MSL in difference year MSL in equal year )

Tiaal station Reference epoch MSL (cm) Reference epoch MSL (cm) Difference(cn)
Incheon 1943 ~ 1944 463.5 1999 ~ 2017 467.0 +35
Mokpo 1991 ~ 2002 243.0 1999 ~ 2017 245.0 +20
Busan 1974 ~ 1975 64.9 1999 ~ 2017 61.1 -38
Mukho 1965 ~ 1966 18.8 1999 ~ 2017 17.5 - 1.3
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TABLE 3. Reexamination of height of the korean vertical origin point (2017 epoch)

Notification(m) 2017 epoch(m) Difference(cm) Remarks
Incheon MSL 4.6350 4.6700 3.50 Harmonic analysis
3 Leveling and T/S surveying
Incheon TBM 6.6850 6.6500 3.50 between TBM and the Korean vertical origin point
Korean vertical origin 26,6871 06,6644 007 Height difference between

point

notification and 2017 epoch

TABLE 4. Computation of sea surface topography by regional MSL (2017 epoch)

Height difference between () Leveling results

Sea surface

@ Leveling network Sea level slope

BM. - TBM height(m) gy ang Bu(m) in BM(m) adjustment Results(m) t{ggf%?ﬁ% (on)
incheon __ 6.650 20,014 26.6644 26.6871 2.7 0.00
Mokpo 31143 ~28.3325 2.8105 2.8220 115 .12
Busan  13.273 15.6303 28.9033 28.7059 19.74 22,01
Muho  4.852 16.689 51,541 51.3654 17.56 19.83
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FIGURE 3. Sea level slope with respect to the Korean vertical origin point(Incheon)
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TABLE 5. Height difference by direction at the intersection point of the first order leveling

network (unit: m)
Order Starting point Intersection point Ending point Height Direction Difference
e M i ey e O
T e Ty e -
e B SR
Mokpo BN HBhi02 incheon KVOP+ 967% SN 0.0247
om0 oo v 0"
e i
i Y- e

* KVOP: Korean Vertical Origin Point

TABLE 6. Comparison of sea level slope computed by direction at the tidal station

Direction Tidal station Latitude West coast East coast

Incheon 37.5° 0.00cm
Mukho 37.5° 19.83cm

West < East Mokpo 3.6 112
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