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Levels along the Coast of Korea
Sok-U Yi
Hydrographic Office, Republic of Korea, Seoul, Korea

ABSTRACT

The variations of monthly mean sea levels along the coast of Korea are studied graphic and har-
monic methods with the data from 9 tides stations and compared with the variations of atmospheric
pressure and the changes in density of sea water measured near some of the stations.

The monthly mean sea level generally rises in Summer to Autumn, and falls in Winter to
Spring and its range is from 20 cm to 50 cm.

The variation of monthly mean sea level is of annual type, having one maximum and one
minimum. The semi-range of annual component is 10.5 cm at Pusan and increases to the north in
the west coast, to 20,8 cm at Inchon. It’s phase is, on the whole, similar for the entire coast with
about 210°(middle of August), except at Inchon, 200°.

The variation of monthly mean sea level is mainly isostatic, or caused by those of sea water
density and atmospheric pressure. Especially, the steric effect is predominant on the south-east
coast around Pusan. However, in shallow long bays and estuaries on the west coast, the river
runoff effect as well as local wind effect is also considerable.

Magnitudes of annual variations at each stations are not constant, but widely variable from
year to year. On the east and south coast, especially at Ulneungdo and Pusan the variations are large,

which seem to be connected with the shifting of main current axes or current patterns in the offing.
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Fig.1. Tides stations along the coast of Korea.

Table 2. List of tides stations
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Location Position Authority Apparatus Helght Scale Data Avarable
ULNEUNGDO lgga gi’ (l)g”g H Pressure type 1 1:16.5 Jan. 19'56~ o
MUKHO o2 aN H Fuess type j 120 May 1965~ N
ULSAN Lo B aN c A. ott type ( 1:10 Jan 1965~
PUSAN 128 83 :133 EVV% H ! Pressure type Ji 1:16.5 _'J;n. 1962~ a
CHINHAE } 132 258; igg H ; Fuess type ‘ 1:20 Jan. 1920~
YOSU }\ 13‘71 ig gg 1;:] ]7-17 i Fuess type { 1:20 May 1965—'\'
| B2 BY T TR SR
MOKPO ! 1;?3 ‘ég gl;:‘ | H \ Fuess type \‘ 1:20 ‘\ ]anT 15;60; _
INCHON v 27 N c ![ A. ott type 1 1:20 | Apr. 1962~

H: Hydrographic office;

C: Ministry of construction
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Fig. 2. Monthly deviations of observed mean s2a levels (unit;em)
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‘Station; ULNEUNGDO -
66 |- 7.7 -17. 9l -14.5 "[ ~10. e; 6.9 -7.5 3. 9 22.3 102 3.7 7.5 8.9 (50 1); 40.2
67 |-4.7-5.6-19-67 48 17.6‘ 21. 7J 2. 3‘ 19.0 ] l \
Station; MUKHO
‘ . B ‘ B oy R
65 ; | -84 83 14.0 155 12.4 07 11 -57 |
65 | -11.5 -11,9 -10.7 - 4.5 - 4.5 3.7, 8.3 22 7 103 8.8 -89 -42 -01 346
{
67 |- 8.7 -11.1) - 9.9 -11. 6) —12’ 9.0 152 159 162 68 -3.5
65—66 | -10.1 -11.5/ -10.3 - 8.0 - 3. 9, 6.0, 11.2 19.1 114 41 -35 -49 (2.3 306
Station; ULSAN
65 |[-3.5-81 -48'—86; 03 82 96 85 1.4 07 20 -58 08 20.0
66 | -12.8 -11.1] - 2.4 - 2.7 - 4.0 2.0 1.9 181 151 67 -12.4 -7.5 -0.8  50.9
67 | -12. ol -14.0 -12,0 -1 '~ ] QP ! (30.0)
67 |-12.0 | -14. 0 -12.1 - 2.4 7.8 1L0 7.7 211 i 65~6hl
Staiion; PUSAN
62 -3.9 -12.8 -13.4/ -10.9' - 47 6.4 106 106 12.3 58 35 -1.6 02 257
63 -5.1/-1.0 -5.7 - 81 - 2.4 92 74 138 109 02 -27 -68 0 24.8
64 - - 4.0' -10.1' - 9.8 - 8.4 4.85 7.8 4.9 15.6 18.7 6.2 1.6 - 1.3 2.1 28.8
65 -3.5-8.0 3.7 416 - 29 6.8 7.3 52 84 -09 22 -7.3 -07 200
66 -14.3 -13.0 - 3.5 0.3 - O‘BI ~08 1.4 193 146 32 -17.3 -88 - 16 336
67 -14.6 -14.9 -14.2 -11.2 - 1.0, 9.3 13.3 9.0; 2.3 12.4 g
62~86 |- 6.2 -11.0 - 7.2 - 7.7 - 1.2 5.9 6.3 12.9 13.0, 29 -25 -52 (24| 240
i L : SR U ORI U,
Stallan, CHINHAE
62 |- 4.6 -13.2 -15.6) -12.0/ - 5.3 4.1 10,9 10. 8‘! 10.8 5.5 2.0; 5.3; -1.0 265
6 |- 5.6 -18. 3i -16.1 -12.2 - 6.3 10.1 86 129 63 -4l -80 -92 -35 311
64 |- 6.1 -14.9 -9.5 - 7.1 2.9 7.5 1. 7. 17.6, 21.3 6.9 2 6 - 4.0 25 3.2
65 |-5.9 -10.7 - 7.8 - 9.0/ - 0.2] 8.5 1I. J 1 12.0 1.6! 16 -7.4 02 227
66 | -16.2 -13.2 - 4.1) - 1.0, 0.5 7.6, 6.8 23. 3 216 9.9 -10.2 -57 1.6 39.5
67 N -10.8 -12.6 -11.5 - 6.6 3.4 15.3 20.5 15. 0 2.7 1.7 1 | (L0 4)
Station; YOSU
65 1 \ i -2.0 7.5 1.9 7.7 107 1.5 O 3' _12.5
66 | -21.0 -16.7 - 5.5 -3.3 - 2.5 64 7.7 255 285 7.7 23 - 9.6 (181.0)) 46.5
. |
67 i -17. 2 -18.8 - 7.2 —11.1| - 6.7 13.2] 17. 3’ 17.3 146 286 107
Station; CHEJU
64 | -12. 1‘ -21.7 -17.8/ -11.6/ - 5.0 0.6 7.0 18.1] 16. 8’ 62 -14 44 -21 398
65 |-10.1-15.6 -13.6 -1L.2 - 1.6/ 8.6 127 13.6 163 6.0 3.1 -13.1' -04  3L9
66 | -17.9 15.4 - 5.0 - 2.6 - 1.0, 9.0 113 3.8 204 1.2 -61 -81 2.6 49.7
67 | -19.7] -22.0 -23.1 -13.3 - 5.3 4.3 8.8 4.5 11.6 9.3 |
64—66 | -13.4 -17.6 -12.1/- 9.5/ - 2.5 6.1 10.3 2.2 19.2 7.8 -15 -85 (143.5 388
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“Month|
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Year ™

S'auon MOKPO

62
63
64
65
66
67
60~65

-16.0 -16.6, 2.8 -18.8 -13.0 9.8
-73] 138;82 a8l 3.0 11

8.0 -15.3 -13, 6 -39 26 68
-12.9 -17.9 -16.1 -12.1] - 3.1 €.7
—22.8-170—52’—24—33 5.2
-21.9) -21.8! -18.3/ -10. 9| -2.5 9.3

-11. 6 —15.2! —13.1! - 9.0| - 2.51 8.8

Statlon INCHON

N e - e e
}ﬂ’ﬁ]N'V%V{‘Vﬂ:WFD{%X;HimMeanAnnual

22.6
9.7
7.5

14. 3;
8.3

16.5)

13. 7}

246l 2.6 155 9.5 -1.0 14 474

Range

.8 9% -43 -57 -81 -0.7 253
18.9) 1900 7.7 -2.8 -82 -09 343
11.4 ]1,6! -1.4 -23 -167 -3.0 322
26.1] 22.3  9.0f -13.4 -12.8 - 0.5 48.9
12.9 19.3\

17.4] 15.30 7.3 -0.8 -9.7 (213.6)

18.4

165 98 11 -6.8 —12.9,
15.3 10.9 - 4.7 - 5.3& -11.9] -5.2 510
22.00 14.5, 6.0 -2.6 -8.38 1.5 46.8
16.9 1420 3.2 - 2.6[ -18.2) -1.3  39.9
30.4 19.9 13.2  -14.0. -17.5} - 0.1 53.3
2.3 289 7.3
23.1, 162 7.5 - 6.4 -14. 8 (458.71) 4.8

62 ] -13.3 - 4.8 6.0 |
63 | -33.0,-26.0, -16.9 -11.7 - 5.5 8.1 18.0
64 | -14.8 -24.8 -16.7 09 8.3 15.2 18.0
65 |-18.2 -21. 3! ~13.5| ~10. 23 2.2 13.0, 18, 6
66 | -22. 9l -19.0,- 9.3 - 4.5 3.6 8.0 18.8
67 |-24.8-7.9 -33 1.4 0.3 142 19.4
64~66 | -18.6 2.7, -13.2 - 1.5 2.3 12.1] 185
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Fig. 3. Yearly variations of annual changes of
obsérved monthly mean sea levels.

Table 3. The influences

i

1942 é3

(3

Fig. 4. The distribution of annual changes of
observed montlhy mean sea levels.

of different factors upon mean sea levels

_ Canity em or mb)

_ Month f 1. |Annual
- I\n E v v W ] X | | Mean R
. Period . 1 [ R O O R g
Station; MUKHO
1. Obs. M.S.L.(4H) ;V.65—1V.66 —10.11 -11.5] -10.3} - 8.0-3.9) 6.0‘11.219.1|11.4J 41-3.5-4.9 2338 306
2. AP jnverted(4P2)  u# |- 5.7l-— 5.8 -0.8 -1.74.26.4 89 8.1 2.1‘—3.21‘—4.8—6.4{1,014.9,: 15.6
3. Red MSL. (4H) - 3.9 - 6.2/ - 3.5 - 6.9-8.5-0.9' 1.810.8 8.8 6.7 0.8 1.0 25.7  19.0
4 Steric SL.(4H) | B4 | -3.3 - 45 - 4.5 - 4.6:4.021053.09.4 7.3 2.7.0.2 1.5 14.0
5. Redual (4H'"") | - o.el - 1.7 1.0/-2.374.5 2.1 1.3 7.5-0.6/-0.6/-1.9 0.8 12.0
Station; PUSAN
1. Obs. MS.L.(4H) | 62~66 |- 6.2 -11.0] - 7.2] -7.7-1.2 5.9, 6.3]12.913.0 2.9i—2.5—5.2[ 62.4 24.0
2. AP inverted(dPa)  n - 4.4 -60-1.9 -1.43.566 7.7 7.9 3.2 3.4-5.2-6.31,056  13.9
3. Red. M.S.L.(4H") P - 1.7/ - 5.0/ - 5.1 -6.4-4.7-0.7-1.4 5.0/ 9.8/ 6.3 2.6/ 1.1 65.0 16.2
4. Steric SL.(4H”) | 22~60 |-3.6-5.9 -7.0 ~6.1—3.8“0.7E 1.7,5.9/8.4/ 7.7 4.2-0.3 20.5 15.4
5. Redual (4H'") 1.9 09 1.9 0.3-0.90.0-3.1-0.9 1.4-1.4-1.6/ 1.4 5.0
Station; CHEJU
1. Obs. MS.L. (4H)| 64~66 |-13.4/ -17.6 -12.1 - 9.5-2.5| 5.1;10.3\21.2‘119.2\ 7.8’~1.5-8.5‘ 143.5; 38.8
2. A.P.inverted(4Pa) P - 7.5 -7.4-27 - 0.3 3.6 7.9 9.09.9 3.8-2.9-5.4-7.910162 17.4
3. Red. M.S.L.(4H") " - 5.9! -10.3 - 9.5 - 8.3-6.2-1.9 1,2111.5l15.21o.6: 3.91—0.8] 146.8  25.5
4. Steric SL.(4H") | 58~60 | -5.7 - 6.7 -12.1 -12.5‘3—10.9‘51.7‘ 8«3}15.9‘10.511‘4' 5.0-1.0. 35.3 28.4
5. Redual (4H"") -0.2 -3.60 2.6 4.2 4.7-0.2-7.1-4.4/ 4.7-0.8-1.1 0.2 11.8
Station; MOKPO
1. Obs. MSL.(4H) 60~65 | -11.6|-15.2 -13.1 - 9.0-2.5| 8.813.717.415.3 7.3-0.8-9.7 213.6} 32.6
|
2. APjnverted. (4Pa)  # - 6.7 - 7.3 - 3.5 - 0.6/ 4.5 5.0/0.4 8.8 3.6'—3.5-5.9'—7.01,016.6 16.7
3. Red. MS.L.(4H") " |- 5.1] - 8.2/ - 7.3‘ - 8.65-7.2 o.ei 5.8 8.4‘11.510.3 4.8‘~2.9i 217.4) 19.7
4. Steric SL.aH") | 3174l 3.5 - 4.€l - 4.2 - 4.4-2.2-1.2) 2.0 6.46.6 4.4 1.950.8 122 11.2
5. Re dual (4H"") - 1.6| - 3.6/ - 3.1 - 4.2-5.0 1.8 3.8 2.0 4.5/ 5.9 2.9-2.1 10.9
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1‘\_\ \Month
Period
Station; INCHON

Do e

. Obs. MSL.(4H) | €4~66 | -18.7 -21.7 -13.2 - 4.6 2.312.018.423.1]16.2] 7.4-6.4-14.9] 458.7)
AP inverted(4Pa) 1 ~8.2-82-22-0.44.9 84102 9.5 3.3—3.3—5.4—8.4‘1,016.4
Red. MSL.(4H)|  n - 9.5 -12.5 ~10.0| - 3.1}1.6| 4.7} 9.314.6[13.9[11.8] 0.01-5.4| 462.1
Steric S.L.(aH") | B4l 141l - 5.5 - 4.5/ - 5.02.4/ 1.7 2.8 5.4 6.9) 4.2 0.710.7 2.7
Redual (4H"") -4.4)-7.0-55 2908306509270 7.6-0.7-4.7

Table 4. Harmonic constants of monthly mean sea levels

Const i |
™~ Ho | H] 1 ag Hg ag Remarks
IPeriod ~ o
Station; MUKHO
1. Observed M.S.L. (H) V.65~IV.67 23.3cm| 13.2cm | 211.2 l.lcm‘ 791 |
|
2. Air Pressure, inverted(Pa) " 1,014.9mbi  7.5mb 172.1 0.9mbj  28.1 |
3. Reduced M.S.L. (H’) 1" 25.7cm| 7.7c¢m 244.1 2.5¢m 83.4 f
4. Steri¢ sea level (H") N 11.5cm|  6.lem |  250.5 1.9cm| 214.9 |
5. Redual (H'"’) 1.1cm 263.8 2.2em{  37.5
V Station; PUSAN
1. Observed M.S.L. (H) 62~66 62.4 10.5 211.9 1.8 | 610
2. Air pressure, inverted(Pa), ~ # I 1,015.6 7.1 173.8 1.7 ; 23.0
3. Reduced M.S.L. (H") Z | 65.0 6.6 | 253.5 1.1 . 1265
4. Steric sea level (H'') 220 20.5 7.4 | 244.8 0.1 | 160.4
5. Redual (H'"") 1.3 | 17.0 0.7 | 8.1
Station; CHEJU
1. Observed M.S.L. (H) 64~C6 |  143.5 7.1 | 2140 ! 25 ] 97
2. Air pressure, inverted(H') 1 | 1,016.2 8.8 177.8 | 08 ! 7.9
3. Reduced M.S.L. (Pa) " | 146.8 | - 11.4 241.9 2.3 1 1325
4. Steric sea level (H") 58~€0 - 35.3 16.0 226.0 3.0 | 48.9
5. Redual (H''*) | 16 64.7 3.4 ' 190.6
Station; MOKPO
1. Observed M.S.L. (H) ] 62~5 | 213.6 = 16.1 210.8 1.5 ' 5.6 |F
2. Air pressure, inverted(Pa) 1i I 1,6i6.6 8.7 174.2 L5 11.3 =
3. Reduced MS.L.(H) | Z | 217.4 | 9.8 247.9 1.0 | 106.6 %
4. Steric s level (R") S 21.2 1 5.5 | 236.7 1.0 | 1152
5. ‘Redual (H"") ; ? 241.0 0.2 119.7
Station; INCHON
1. Observed M.SL.(H) |  64~66 |  458.7 20.8 198.2 | 1.7 108.5
2. Air pressure, inverted(Pa) " ‘ 16.4 9.4 179.2 0.4 129.7
3. Reduced M.S.L (H) " 462. 1 12.8 216.2 , 2.0 142.5
4. Steric sea level. (H'") . E 12.7 7.3 | 2166 | 2.8 98.8
5. Redual (H'"") v 6.7 194.7 1.7 152.9
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Fig. 5. Monthly deviations of various sea levels.
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2) HBBRyZEREE =& Steric sea level

SEHES BFgwmel WKkEEY FESD
Hete] WbES BRG] Kl BREFREFERNE
o £EY KE ¥ WHY REAFYER HB
fy2ERE (Dynamic depth) = Steric sea level® &
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2 FEsk
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