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ON THE TIDES, TIDAL CURRENTS AND TIDAL PRISMS
AT INCHON HARBOR
Sok-U Yi

Graduate School of Education, Seoul National University

ABSTRACT

The tides, tidal currents and tidal prisms at Inchon Harbor are studied with recent data.

The tides at Inchon Harbor is of semi-diurnal type hzving a spring range of 798 cm and a phase

age of 2 days.

The monthly mean sea level at Inchon has a maximum at August and a minimum at January

with a annual range of about 40 cm. The tidal currents at Inchon Outer Harbor are of semi-diurnal
type same as tides and nearly reversing type. The flood and ebb currents set north and south with
a velocity of about 90~175 cm/sec and 120~225 cm/sec at spring tide and begin 0.2 hours after
L. W. and 0.7 hours after H. W., respectively.

Non-tidal currents flow southward with 10~20 cm/sec at west side of the stream and northward
with 15~20 cm/sec at east side of the stream at Inchon Outer Harbor. The flood volume through
the Inchon Outer Harbor fluctuates fortnightly from 590 X 10° m3 spring tide to 260 % 10% m® at neap tide
and ebb volume changes from 470x10° m? at spring tide to 200x10° m® at neap tide, respectively.

The flow area along the channel to the Estuary of Yeomha is controlled by the tidal prism as

expressed by A=1.14x 1074 Po.%¢
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Table 1-1. Harmonic constants of tides at Inchon.

& BF KBER BESGOH, PHRE
o] B{LHEE 2= (1967 71 BFEsIA . LER
B By TERSE 2 THNEE, B
W P BEEE 28 2 Pigim, fRE]
FEsES sigets Table 1—1~1—4 9} 7}

i B ¥

g WAL ekEs BRoz K
BEFol 1959 4E = 1962 ol E 2 15 H HEW
#e Eiistel {2)I1%S] MRBREES HEstz gl

(1943~1944) i 2 BRE el B e 2 15
5 = 2 . 9.
Constituent Semi-range (H) Lag (K) RS el WATEEE sIEsh Table 2 -1
3 2.
M, Hn 286.2cm K 129.5°
S, H. 112.7 K, 179.1 Table 1-2. Non-harmonic constants of tides at Inchon.
1943~1944)
O, H, 25.2 K, 266.4 ¢
K H’ 39.4 K’ 295.3 Mean High Water Interval (M.H.W.L1)-ceooeooo44 287
MA 10.4 64.5 APPTOX nghest High Water .~..927€m
MS, 8.8 123.7 High Water Ordinary Spring Tide (Spring Rise) ---862
S 21.1 128.7 High Water Ordinary Neap Tide-«:--reeeerevereee---637
S:a 5-8 213.2 Mean Sea Level-.......---...‘..‘.......................‘...464
Mn 2.4 100.3 Low Water Ordinary Neap Tide -vereeooeveese o200
M, 1.5 54.1 Low Water Ordinary Spring Tide---:soerreeeeeines 65
Mj 3.2 186.5 Approx. Lowest Low Waters:sveerreererrancnianens ()
Table 1-3. Monthly mean sea level, monthly highest and lowest tides at Inchon (1960~1970).
Mean
Jan. Feb., Mar. Apr. May. June. July Aug. Sept. Oct. Nov. Dec. or
Extreme
M. S. L. 439.8 445.7 446.9 451.8 460.5 469.7 468.4 474.8 473.4 463.9 453.4 441.2 458.5
HHW.
H . H W. 92 924 924 967 952 953 984 970 947 949 949 930 984
L.L.W.
LLW -74 -9 -102 -7 -3 -21 —38 -5 ~59 —64 —64 —62 —102
Table 1-4. Harmonic constants of monthly mean sea levels at Inchon.
Period Ho H, K, H, K,
1. Observed M. S. L. (H) 64~66 458.7cm  20.8cm  198.2° 1.7c¢cm  108.5°
2. Air pressure inverted (Pa) 64~66 16.4 9.4 179.2 0.4 129.7
3. Reduced M. S. L. (H" 64~66 462.1 12.8 216.2 2.0 142.5
. 1
4, Steric Sea Level (H') 38~41 12.7 7.3 216.6 2.8 08.8
56~60
5. Residual (H''") 6.7 194.7 1.7 152.9

BERE O A EMES BES K3ld
AEHBERS 3% BENEES Bye= 1969

£ 10A~IA 232 19714 11 Fe 24 {2
NI A Eie By RES RSt =, #



88

BEMES 1969 4 12 A )1 A wEt:
WES 1B WAL E Bt BEsE
IKETE e BAGRE sERASHS . LIRS ¥EFA
R I A KRl Al o] EREETRER
o] BREE FARSHE fRe Table 2—2 9
2. 233 ERERERS BYERNE Hi
AT KSR BN Y, BAMRS, TR
RIEEMES Wikt Table 2—3 3} 2k},

F WEe RESNS X2 Riae kA
Ekman jogst, BR fEE =€ MHX BRER

Table 2-1.

i

MEETOl Mol 138§ = 250 MINiCE 4 304
vio} KR e #, B, EE A9 e FREEE
WEst GHRFES ob-zlel kel RF Stiret
oot
V= Vo4 Vicos(15°t— Ky) + Vycos(30°t— K)
4 Vicos(60°t—K)

o} 7] ol 4
Vi RS Mo
Vi, Vo, Vi 181, 1/23 9 1/4 BB By

=)
>

K, K,y Ko 18, 1/28 9 1/4 HE BHERA

Harmonic constants of tidal currents at Inchon Outer Harbor A-6 (15 days).

Place Position

Non Time and

- Duration  Re-

_ and Const. Tidal of marks
Time Kept K, 0, P Q1 M S: = K. My MSe Current poioovion
Inchon Harbor H kn 0.173 0.073 0.047 2.078 0.834 0.101 0.228 0.080 0.077 —0.145 30, V-14, Direction

Korea VI 1959 Flood(+)

70
37°28 11’ N. k° 218.1 130.2 215.5 68.4 111.6 114.1 104.2 267.0 260.8 18, VIII-1, Ebb{(-)
126°35' 04’ E. 1X 1962 211°

(§=-9) g° 226.9 129.1 223.6 76.1 128.4 112.7 121.8 282.4 285.3 Ekman

Current
Meter
Table 2-2. Harmonic constants of tidal currents at Inchon Quter Harbor (25 hours & 13 hours).
Section Moon’s Moon’s Moon’s Obs. M; M, M, Mi M
Tide Date M My
Station Transit Age Dec. Layer V; K, \'A K; Vs Ke Vo M, M,
d cm cm " cm © cm -
A Spring Dec. 11:32 29.2 S$27°19° Tide 76 60 374 154 7 146 459 0.23 0.02
Tide 1{;652, Dec. 9 0; S 2{;:20, cm/sec  ° cm/sec ° cm/fsec ° cm/sec
S 28 50 50 159 75 13 2 0.18 0.08
M 17 37 139 78 18 283 3 0.12 0.13
B 23 38 127 79 12 309 2 0.18 0.09
2 ;‘I{egp Dec. 11)8 : 68 7.7 N 5°07' Tide 27 23 237 143 14 49 431 0.11 0.06
jde  17~18 Dec. 17 ~ ~ . _
1969. 8.7 N 11°09’ S 5 339 99 77 10 311 18 0.05 0.10
M 8 322 92 75 9 318 — 2 0.08 0.10
B g 295 86 75 10 347 — 4 0.10 0.17
cm/s ° cemfs ° cm/fs ¢ cm/s
A Oct. 11:30 28.3 S 1°19 S 6.6 52.7 126.3 85.4 29.9 250.8 20.0 0.05 0.24
108> Oct. 10 o ~5 M 7.8 19.4103.1 87.9 22.3 68.1 19.0 0.08 0.22
B 7.7 22.4 84.3 86.8 22.1278.9 17.6 0.09 0.26
B Oct. 16 : 01 4.7 S28°27" S 1.1 98.8 08.8 44.6 13.2 237.6 11.6 0.01 0.13
16~18 Oct. 16 ~ ~ _
1969 6.7 S 26°08' M 5.4 94.5 95.3 44.8 13.3 238.1 —12.2 0.06 0.14
B 0.6 113.2 67.9 42.6 9.2 249.3 —4.8 0.01 0.14
c Oct, 02:24 13.4 NI3°57" o ;6 227.6139.3 77.0 4.8 16.2 —4.5 0.08 0.03
25~26 Oct.29 14.7 ngulll
1969 16.7 N26°28’ M 10.3 225.0 133.3 75.6 3.6 255.3 —6.0 0.08 0.03
18.7 N29°27 B 10.1 260.1103.7 70.0 7.3 260.1 —4.8 0.10 0.07
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Section

Tide

Station

10

S-A

S-B

Spring
Tide

Neap
Tide

Spring
Tide

Neap
Tide

Spring
Tide

Neap
Tide

Moon’s

Moon’s Moon’s Obs.

M;
Date
Transit Age Dec. Layer V;
) / cm/s

Oct. 10, 10:47 28.3 S 1°19° S
1969  Oct.10, M
1969 B
Oct. 11, 11:16 29.3 S 7°31" S
1969  Oct 11, M
1969 B
Oct. 12, 12:16 1.7 S 13°31" S
1969  Oct. 12, M
1969 B
Oct. 16, 16:01 4.7 S 28°27° S
1969  Qct. 16, M
1969 B
Oct. 25, 23:51 13.7 N 13°57" S
1969  Oct. 25, M
1969 B
Oct. 27, 00:40 15.7 N 23°26' S
1969  Oct. 27, M
1969 B
Oct. 13, 13:06 1.7 S 19°00° S
1969  Oct. 13, M
1969 B
Qct. 18, 18:05 6.7 S 26°08° S
1969  Oct. 18, M
1969 B
Oct. 19, 19: 02 7.7 S$22°25° S
© 1969 Oct. 19, M
1969 B
Oct. 14, 14:00 2.7 $23°24 S
1969  Oct. 14, M
1969 B
Nov. 19, 12: 33 1.1 S 25°55" S
1971 Nov. 19, M
1971 B
Nov. 26, 18: 32 8.1 S5°51' S
1971  Nov. 26, M
1971 B
Nov. 19, S
1971 M
B
Nov. 26, S
1971 M
B
Nov. 19, S
1971 M
B
Nov. 26 S
1971 M
B

Ky

)

“em/s

\E

138.9
135.2
117.5
145.0
132.1
121.5
167.3
145.9
116.5

87.6

74.6

62.7
163.5
139.7
119. 4
157.3
142.0
112.0
156. 1
147.3
113.1
103.1

90.6

74.8

98.0
91.0

82.2
132.6
120.5
100.9

cm/sec
90.8

83.1
77.9
53.4
47.2
42.3
106.0
100.0
94.3
64.8
54,2
54.5
107.9
103.3
9.9
79.9
70.7
65.7

M,

A\
em/s
18.6 259.9
15.5 313.5
20.2 306.1
16.8 294.1
17.6 271.6
21.3 248.9
22.7 294.8
9.1 307.3
6.8 322.3
18.9 143.2
10.4 156.3
10.2 178.1
22.0 280.7
16.7 311.8
13.4 282.2
6.2 355.6
7.3 318.7
5.0 242.6
26.8 277.9
33.4 293.8
19.0 310.5
8.4 207-1
7.8 236.3
7.2 215.5
4.8 236.5
43.9 5.2 249.5
46.8 1.0 316.3
75.5 11.1 245.2
73.7 8.0 232.7
72.2 10.7 243.5

h cm/sec h
2.8 18.4 4.7

2.7 15.7 4.4
2.8 16.1 4.3
1.8 12.3 2.7
1.6 6.6 2.4
1.5 5.4 3.2
2.8 19.4 5.2
2.8 16.3 5.5
2.8 1.7 0.2
1.8 10.0¢ 4.5
1.8 8.3 4.8
1.8 10.4 4.9
2.9 1.8
2.8 3.7
2.7 3.7
1.9 7.8
2.0 89
1.7 5.3

K,

K4

B o

95.1
92.7
92.8
94.7
90.6
99.3
95.0
92.5
92.2
27.2
27.5
28.4
97.4
99.7
96.5
78.4
78.1
75.9
80.4
75.3
72.1
34.6
34.4
29.5
51.7

4.8
5.2
4.0
4.1
4.1

12.6
20.7
21.2
16.2
10.2
15.9
—9.8
—6.0
1.1
23.0
21.6
21.8
—4.3
1.0
3.7
—6.6
1.8
5.3
32.4
20.5
22.8

cm/sec
21.1

18.7
18.9
9.9
13.7
10.9
9.6
0.6
0.4
1.4
6.9
7.0

3.6 —5.8

—2.6
—6.7
8.0
3.4
0.8

CC 0O 00O POOOOROP0 92O 000D IS SR

20
19
21
23
14
13
18
16
12
15
15
19
0.02
0.04
0.04
0.10
0.13
0.08
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Table 2-3. Times on velocities of tidal currents at Inchon Outer Harbor.

Section Ohs.  Slack Str. Slack Str.

Nontidal Strength of Corrected

. Tide before of before of Factor Velocity __Velocity
Station Layer Flood Flood Ebb Ebb Current Flood Ebb Flood Ebb
L+h L-+h H+h H+h cm/sec cm/sec cm/sec cm/sec cm/sec

A Spring S 0.3 3.7 0.6 3.4 F:0.94 5 182 156 171 162
Tide M 0.4 3.9 0.7 37 E:1.04 -2 152 141 143 147

B 0.4 3.9 0.7 3.7 —4 142 136 133 141

2 Neap S 0.8 4.2 0.9 3.8 F:0.71 —6 91 105 65 76
Tide M 0.7 4.0 0.9 3.8 E:0.72 —5 82 96 58 69

B 0.7 3.7 0.8 4.0 -7 72 90 51 65

A S —0.5 4.2 0.8 2.5 10 146 126
M —-0.5 4.2 0.9 2.3 7 121 107

B —0.6 4.2 0.7 2.5 13 109 83

B S 0.6 4.2 0.6 3.6 —~22 115 159
M 0.6 4.1 0.5 3.5 —21 112 154

B 0.5 3.9 0.6 3.7 —14 84 112

C S 0.8 3.7 0.7 3.7 0 162 162
M 0.7 3.8 0.6 3.5 -5 149 159

B 0.4 3.6 0.4 3.4 -7 116 130

1 S 0.3 3.8 0.5 3.2 19 175 138
M -0.3 3.9 0.7 3.2 12 166 143

B —0.4 4.1 0.7 3.4 16 148 116

2 ) 0.2 4.1 0.9 3.5 14 169 141
M 0.1 4.0 0.7 3.1 16 153 122

B 0.6 4.1 0.8 3.0 28 157 102

3 S 0.8 4.4 0.7 3.3 -5 163 172
M 1.0 4.2 0.6 3.7 -G 137 149

B 0.7 4.2 0.6 3.7 -5 108 118

4 S —0.4 3.8 0.1 2.5 8 109 93
M —0.7 3.7 0.3 2.7 15 98 68

B —1.0 3.8 0.6 2.8 15 85 56

5 S 0.2 4.1 0.8 3.4 16 175 144
M 0.2 4.3 0.8 3.5 4 139 132

B 0.1 3.9 0.8 3.5 16 133 101

6 ) 0.9 4.1 0.8 3.4 -25 129 178
M 0.7 4.3 0.8 3.5 —20 119 158

B 0.6 3.9 0.8 3.5 —5 106 115

7 S 0.1 4.5 0.9 3.2 9 161 144
M —-0.3 4.5 0.9 3.2 -5 140 150

B —0.3 3.7 0.9 3.4 -1 107 108

8 S 0.8 4.3 0.7 3.2 ~28 133 189
M 0.6 4.1 0.8 3.6 —21 120 161

B 0.4 4.2 0.7 3.5 —13 104 130

9 S 0.1 4.3 0.7 3.6 —41 144 225
M 0.9 4.2 0.8 3.7 —27 146 200

B 0.7 4.9 0.8 3.8 —10 144 164

10 S 0.1 4.0 1.2 3.4 26 150 99
M 0.0 4.0 1.2 3.7 22 135 91

B 0.0 4.1 1.0 3.4 16 112 80

Spring S —0.1 4.6 0.9 2.8 F:0.99 13 114 79 113 87
Tide M —0.2 4.6 0.8 2.8 E:1.10 13 106 72 105 79

B 0.0 4.6 0.9 2.8 18 106 63 105 69
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Table 2-3. Continued.
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Slack

Slack Str.

Nontidal Strength of Corrected

Section Tide Qbs. before St? Sta ; Fact Streng :
Station Layer Flood  pioq Fob Ebb . Current 'Flo‘ogwyﬁ’ﬁﬁ “"ﬁ%’g’llogyﬁbb )
- lelséz Cm/SEC cm/se cm/sec cm/@(
S-A Neap S —0.1 4.5 0.7 2.8 F:0.67 3 67 50 45 39
Tide M —0.2 4.0 0.6 2.7 E:0.78 9 65 33 44 26
B —0.4 3.9 0.5 2.6 5 53 33 36 26
Spring S 0.2 4.4 0.9 3.3 F:0.99 —10 104 111 103 122
Tide M 0.4 4.4 0.8 3.7 E:1.10 —20 86 113 85 124
B 0.5 3.6 0.8 3.8 -15 85 104 84 114
S-B  Neap S 0.3 4.6 0.7 3.6 F:0.67 -9 59 73 40 57
Tide M 0.2 4.1 0.8 3.3 E:0.78 —4 54 55 36 43
B 0.2 3.6 1.0 3.7 -5 53 57 36 45
Spring S 1.0 4.1 0.4 3.7 F:0.99 —10 103 112 102 123
Tide M 0.7 4.1 0.5 3.6 E:1.10 -—11 99 109 98 120
B 0.7 3.8 0.4 3.5 -17 a0 11 89 122
S-C Neap S 0.4 4.3 0.7 3.4 F:0.67 -2 83 76 56 59
Tide M 0.5 4.4 0.7 3.5 E:0.78 —6 70 74 47 58
B 0.4 4.0 0.3 3.2 -6 64 69 43 54
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Fig. 1-1. Current chart in Inchon Outer Harbor at the flood tide.
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Fig. 1-2. Current chart in Inchon Quter Harbor at the ebb tide.
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Table 3-1. Tidal prisms at Inchon Outer Harbor.
Flood Ebb Diff. in ~ Corrected  Corrected C;);é-c?é&;
Section  Tide Date Voll;mea Vo]\‘}mea Volt‘ilme:‘1 Factor Vgllggi v oli:gge \(;:)flfunlxg
x10° m®* x10° m®* Xx10° m X108 m®  X10° m®  X10° m®
A Spring Dec. 9 606.600 453.600 153.000 F:0.94 570. 000 472.000 98. 000
Tide 1969 E:1.04
Neap Dec. 17 368.100 286.650 81. 450 F:0.71 261.000 206. 000 55. 000
Tide 1969 E:0.72
A’ Spring  Nov. 19 619.700 427.4 192.300 F:0.99 613.500 470.100  143.400
Tide 1971 E:1.10
Neap Nov. 26 396.200 254.0 142. 200 F:0.67 265. 400 198.100 67. 300
Tide 1971 E:0.78
Table 3-2. Tidal current velocities at section A. unit: m/sec
Date Tide Flood or Ebb V max obs  V max Comp. Reduced V max Reduced Mean
Dec. 9 Spring Flood 1.224 1.259 1.149 0.732
1969 Tide Ebb 1.061 1.182 1.105 0.704
Dec. 17 Neap Flood 0.742 0.740 0.532 0.339
1969 Tide Ebb 0. 858 0.777 0.620 0. 395
Mean Flood 0. 857 0.546
Ebb

0.901 0.574
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