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A Study on the Sea Level Variations in Korean Coastal Area
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Abstract

This paper is to estimate the long and short term variations of mean sea level in Korean coastal
waters by identifying interrelations among the mean sea level, atmospheric pressure and air temperature
along the coast. For this, long-term tidal data observed at tidal and weather observation stations were
brought into a statistical analysis. It was noted that, in a general sense, an inverse relationship exists
between the sea level and the atmospheric pressure and a positive relationship between the sea level and
air temperature, respectively.

The maximum difference of monthly mean sea level was in the range of 21 to 25 cm at the eastern
and southeastern coasts, meanwhile more than 30 ¢cm being in both in southern and western coasts. It
was also noted that mean sea level continues to rise in a long-term basis. Long~term variation of mean
sea level trends to rise 0.10 ~ 0.44 cm per year for each region. However, the long-term variation of
mean sea level in the isolated islands shows a different trend, Ullngdo being 0.41 cm fall per year and
Chejudo being 0.44 cm rise per year.
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Table 1 Daily Variations of Sea Level in Korean Coastal Area

Type of Tidal Range of
Station Pattern Character Spring and Remarks
Predominant Neap Tide (cm)
Sokcho Semi-diurnal Asymmetric 194 ~ 91
(mixed-type)
Ullngdo Diurnal Asymmetric 30 ~ 5
Long-term
Pohang Diurnal Symmetric 76 ~ 48 Variation of
2 to 7 days
Pusan Semx—dxurnal Symmetric 118 ~ 42
(mixed-type)
Semi-diurnal slightly N
Yosu (mixed-type) Asymmetric 320 105
. Semi~diurnal .
Cheju (mixed-type) Asymmetric 180 110
Semi~-diurnal .
Mokpo (mixed-type) Asymmetric 415 160
Kunsan Sem1~d1umal Asymmetric 602 ~ 275
(mixed-type)
Inchon Ser_m-dlumal Symmetric 832 ~ 334 Maximum tidal
(mixed-type) range, 10 m
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Fig. 1 Seasonal Vanations of Sea Level, Atmo-
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Table 2 Maximum and Minimum Monthly Mean
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Mean Sea Level (A)| Atm. Pressure (B) | Air Temp. (C) | Contributor

Station | Period (Year) | Max | Min. | Diff. |Max. | Min. | Diff. |Max. | Min. | Diff, | A~(B+C)
(cm) (hPa) (¢y | (em)
Sokcho {20(’76~'96) ) Aug. | Feb. | 2392 | Jan. | July | 1471 | Aug.| Jan. | 23.96 -17.07
Ullngdo [14(’82~'96) | Aug. | Mar. | 2426 | Jan. | July | 13.81 | Aug. | Jan. | 2247 -14.20
Pohang [20("76~'96) | Sept. | Feb. | 2234 | Dec | July | 1541 | Aug. | Jan. | 24.20 -19.61
Pusan 35(:61—-'96) Aug. | Feb. | 2205 | Dec. | July | 15.07 | Aug. | Jan. | 23.30 -18.58
23("73~'96) | Aug. | Feb. | 21.85 | Dec. | July | 1510 | Aug. | Jan. [ 2304 | ~1852
Yosu |31('65~'96)| Aug. | Feb. | 3087 | Dec. | July | 16.26 | Aug. | Jan. | 23.94 -1164
Cheju |32('64~'96)| Aug. | Feb. | 35.78 | Dec. | July | 17.77 { Aug. | Jan. | 21.15 -5.17
Mokpo %E% ~86253 Sept. | Feb. | 3343 | Dec. | July | 1747 | Aug. | Jan. | 24.93 —}1.38
~ Aug. | Feb. | 3524 | Dec. | July | 18.09 | Aug. | Jan. | 24.30 9.49
Kunsan [13(’83~'96) | Aug. | Feb. | 38.89 | Jan. | July | 19.79 | Aug. | Jan. | 26.22 -9.64
Inchon |21("75~'96)| Aug. | Feb. | 4043 | Jan. | July | 21.38 | Aug. | Jan. | 27.60 -11.20




Table 3 Corelation Coefficients of Monthly Mean
between Sea Level and Atmospheric
Pressure, Air Temperature

Pressure | Temper-
Station | Period (Year) | to Sea | ature to
Level |Sea Level

Sokcho | 200’76 ~'96) | -0.794 | 0.944
Ullngdo | 14(’'82~'96) | -0.635 | 0.865
Pohang | 20(’76~'96) | -0.754 | 0.906
Pusan 35('61~'96) | -0.790 | 0.940
23(’73—"'96) | -0.790 0.946
Yosu |31('65~'96) | -0.808 | 0.953
Cheju | 32('64~'96) | -0.784 | 0.961
Mok 21('61~'82) | -0.819 | 0.959
PO 1 13('83~96) | -0.867 | 0.976
Kunsan | 13(’83~'96) | -0.890 0.785
Inchon 10(’'63~'73) | -0.869 | 0.981
21(’'75~'96) | -0.896 | 0.977
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Table 4 Trend of Monthly Mean Moving Average

M. S. L. M. Atm. Press | M. Air Temp. (i(/){m}s)utfd

Station Period (Year) Change Rate Change Rate Change Rate C
(cm/yD) (hPa/yr) (C/yr) Change Rate

( cm/yr )

Sokcho 20 (76~ '96) 0.2604 -0.0192 0.0108 0.2294

Pohang 14 (‘'82~'96) 0.1884 0.0300 0.0624 0.1497

Ulingdo 20 ('76—~'96) ~-0.489%6 0.1188 0.0396 -0.4150

Pusan 35 ('61~'96) 0.1752 0.0072 0.0312 0.1481

23 ("73~'96) 0.1596 0.0084 0.0372 0.1271

Yosu 31 ('65—~'96) 0.1164 0.0240 0.0276 0.1099

Cheju 32 ('64~'96) 0.4296 0.0312 0.0204 0.4382

Mok 21 ('61~'82) 0.0252 0.0204 -0.0144 0.0613

po 13 (‘83 ~'96) 0.2820 0.0468 0.0696 0.2520

Kunsan 13 (‘83 ~'96) -0.0948 0.0132 0.0456 -0.1439

Inchon 10 (‘'63~"73) 0.0960 -0.0132 -0.0120 0.0960

21 ("75~'96) -0.0768 -0.0276 -0.0672 -0.0304

Average - 0.0823 0.0243 0.0253 0.0787
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Table 5 Corelation Coefficients of Moving
Average Level and
Atmospheric Pressure, Air Temperature

between Sea

Pressure |Temper-a
Station | Period (Year) [ to Sea ture to
Level ([Sea Level
Sokcho |20(’76~'96)| -0.126 ~0.148
Ullngdo |14(’'82~'96)| -0.072 0.240
Pohang |20(’'76~'96)| 0.115 0.219
" Pusan 35('61~'96)| 0.035 0.587
23('73~'96) | -0.108 0.436
Yosu |[31(’'65~'96)( -0.229 0.439
Cheju [32('64—~'96)| 0.198 0.540
Mok 21('61~'82)| -0.278 0.218
PO 113('83~'96) | -0.047 0.460
Kunsan |13("83~'96) | -0.497 0.468
Inchon 10’63~ '73)| -0.101 -0.362
21('75~'96) | 0.273 0.428
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