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Inter-annual Variation of Tides on the Western Coasts of Korea
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Abstract : Harmonic analysis of tide data observed on the western coasts has been conducted. The changing trends of
harmonic constants were reviewed. Overall, amplitudes of semidiurnal tide are not changed and present phases are faster
than in the past. In Mokpo located in a semi-enclosed bay, the amplitudes have been greatly increased and the phases have
become earlier due to construction of sea-dike and seawalls. Harmonic constants of diurnal tide have not been changed
except Mokpo. In Mokpo the phases of diurnal tide have been earlier. Tidal ranges in spring tide and neap tide have not been
significantly changed except Mokpo. In Mokpo tidal ranges have been increased and tidal flats widened. Approximate
higher high water has been overall rising. Therefore, Korean western coasts can be easily inundated than before.
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Fig. 1. Sea-dikes, seawalls and tidal stations in the western coast of
South Korea.
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Fig. 2. Time cariations of M, amplitude.
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Fig. 3. Time variations of M, phase.

) AF g FRalo] WS 2AbeI AAE R o)
& Aow A7tEE BEA £ AFF A Tieo]
2331tk Table 1> M, #%2] 1%A)3} 94HA2 @)

ko] HAgks %

=
0.1 em7} S7F8I3AL, S 1.3° (oF 33) W) o= =
shdre] AR AT e o], A2 MEt gl
ATHIL & = k. B o= BadzA el ARk A
AR Qe 1EL 12 em7} A2, 9 1.9° (oF
4 wepRle). Ak el A= Kol akehyel AdE
0.9 em7F #F23hglan, AfukrgzA]l Ad= 3.9 em7} gHast
Slom], QVEE skl AR 1.8° (OF 4tyh eslaL, Al
T EA 719 FFOR 50 (oF 108y} wEkRlth. 57
S Btk AR EATE ke o) 24 E549E A
B S SR 5 Ik ARbEEEA] el 914
g f1EolMs Todsk el AR K1#o] 23 em7} s,
$1gol 1.6° (oF 3% webg on, Ak zAl 14711k
F3Pd7E 2 W s B o ARMEEEA AR Q1
A RAZL 0.2 em7} F7VSRAL, A7k
go] 71¢] wistabA] sk

ﬁ
id

do

krt

>,
o
=
s
]l

ok

BN

2

N

i

Aol gelA = es]e] ARkrEAl] 4
AR zA 9 7k ST s 2%
Al Rt e - Solsh Ao
7HAQl A5 EalA 28] s
Az} ] FHd viwtell $IA]sk F3x3) 1ol A= 3719
WEA7F 27059l om, o] & QlEto]

ST 2122 JAetTd A E 10 em, YA A
AR 55cem, goWEA ALE 1.3 em7} 7]

H, 2 Gadetrel AR 138 (F 20, IR
Al AEZ 9.4° (2F 19%), B3 UEA AEE 63° (F 10%)
7} 72} Rt 38)9) WAl AR AFL 188 em7t 7
2akal, 7S oF 1A17F ek}, flafjel] x| tfEA
oM Ankr Al ARR QeI WEL 0.6 cm7t S71H8E
QL A7k 2.3° (OF sy wEpReh Al 7142 A
F o] AnA o7 M, %0 WES 7HAaA7 AL, 9
&8 whEA ST AR EA AR QA =
oA sG] My BAsllths 21 BetalgHe)
W3} F-4 43K (Jung, 2014)9014 = g 5= 9lo
A Fo Fijkio] wrs) HH, dRkA o %L 7k
ahar, AR wek thJo et al., 1998; Koo, 1998). A&l
oA R1Z3} 912 Wso] 2FAAR1 QRlef 9§ ZRIAE A

SAu7] e ARE Fire 717 B2k BEAAE 24k

_,4
N
N

=

ofN
N
=3
ol

ol

38

o

2
|



84 e

Table 1. Harmonic constants of M, tide in the western coasts

Station Const. Before YSRD YSRD to KRD KRD to YAS YAS to KHS KHS to BRD BRD to SMGD After SMGD

A(cm) 209.6 (210.2) 209.7
Anheung
(%) 103.6 (102.5) 102.3
A(cm) 228.8 (230.6) (227.8) 227.6
Boryeong
g(*) 95.6 (95.7) (95.4) 93.7
A(cm) 219.1 218.2 (222.2) 2143
Gunsan
g(*) 90.8 89.0 (87.0) 84.0
A(cm) 197.6 195.3 (190.3) 195.5
Wido
g(*) 76.9 753 (80.6) 74.6
A(cm) 123.1 135.1 140.6 141.9
Mokpo
g(*) 67.0 53.2 438 37.5
Dacheuk- A(cm) 105.7 106.3
sando 2(°) 39.7 374

Table 2. Harmonic constants of S, tide in the western coasts

Station Const. Before YSRD YSRD to KRD KRD to YAS YAS to KHS KHS to BRD BRD to SMGD After SMGD

A(cm) 81.6 (81.3) 82.9
Anheung o
(") 156.5 (156.1) 155.7
A(cm) 88.7 (88.1) (88.1) 89.5
Boryeong o
() 149.4 (150.2) (149.5) 1483
A(cm) 823 83.2 (85.2) 84.0
Gunsan
(%) 143.7 142.1 (140.8) 137.9
A(cm) 74.8 74.3 (72.6) 75.1
Wido
(%) 128.1 128.6 (134.6) 127.6
A(cm) 37.8 44.6 472 48.5
Mokpo o
() 123.0 107.1 94.3 87.9
Dacheuk- A(cm) 35.7 36.8
sando g(°) 85.7 84.8
St X1E] EEAAES Avinw, 53} el 2zt ekl AEAEE Avuw, B 9128 QMo
0.82~0.94 cm®} 0.55~0.87 cm= 1 em™] Rk O] AT}, w4t A= ANHNFE LS S8t FTE (AL FEE 2

0.93 cmolA 1.45 cm=, E-X A= 1.06 cmolA 2.03 cm® Al
WA ol gl Maido] AR AT tiSAEe
A AEEEA] 224 Helli= 122 em, 77 Folli= 1.98 em 24| 714271700l WsAdo] T4 ek o, BaukzA 9k
2 HEAdo] AR ATt Y] EFHA = ko= AR 2302 Al AAHOZ 0.8 em”| 55}
0.56~0.90°, B oAM= 0.52~0.78°, 7AiM = 0.84~1.21°, = = B5S Hol FobaE Qs gdko] A9 L]—E]-L]-X] oo}
SO 0.74~1.19°, ThEATE M= 1.06~1.10%]T}, o] = 3 o}, keS| = FAe S AR Q8 21Z0] 0.9 em
ghshd, kel E, 9%, HazoA= 1914Q1 sk dE %1 7t S7VRd L, Aol AR 0.8 cm7]- Z7Vsle] s
Zo| FglsH Wslslgl ot v A oM Mskako] 1+ EEE] S AA| WA gkorom, SRl AT sl

AR} B} 2, TEu 9 BE A4 iR E QlelA A2 wiglshA] ekgkrh. et Uinkel] A]§ &
QI3l|A] sliokido] Wseshd ol whebA] Wbt AfRE A F9 NFL GasltE AMR 6.8 em, FA A4

MR A sl oelA] x1Zo] Fhaatar, f17do] webgrh= 2 2.6 cm, 5oYEA EZE 1.3 em7}t 7%7-} S7Fstelet. &
AL FAREHYE o] 83k A7} (Kang et al., 2013; Min A glafel] Yx|gh tiEAtEol = AR EA] A HF=
et al.,, 2011 A = gelst &= gl 1.1 em7} 7)algieh. And o my s ;ﬂ Q)akales WZo]

S, 3ol thalA] 153} 914 tﬂ@r(Table 25 A E 9] vigkabA] ehgith. Vs AT EH, S o] e 1]
1% (Fig. H7 73 (Fig. 5)°] M, -2} FARSE o= AT QFSellA 0.8°, HEgollA= 0.97} ek S8l <ol A
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Fig. 4. Time variations of S, amplitude.

Table 3. Harmonic constants of K, tide in the western coasts
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Fig. 5. Time variations of S, phase.

Station Const. Before YSRD YSRD to KRD KRD to YAS YAS to KHS KHS to BRD BRD to SMGD After SMGD
A(cm) 35.7 (35.5) 35.6
Anheung
(%) 289.8 (289.7) 290.6
A(cm) 35.8 (35.9) (35.5) 35.7
Boryeong o
g(") 285.5 (285.2) (286.6) 286.0
A(cm) 34.4 34.5 (34.8) 345
Gunsan
a(?) 282.2 281.6 (281.0) 281.0
. A(cm) 33.6 33.1 (32.5) 33.1
Wido
a(?) 275.8 276.1 (280.4) 275.6
A(cm) 314 31.6 31.0 30.7
Mokpo .
g(?) 270.1 261.2 254.9 252.6
Daeheuk- A(cm) 24.1 239
sando g(%) 2573 256.8
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Fig. 6. Time variations of K, amplitude.
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Fig. 7. Time variations of K, phase.
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Fig. 8. Time variations of O, amplitude.
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Fig. 9. Time variations of O, phase.
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Table 4. Spring tide range and neap tide range in the western coasts

KHS to BRD BRD to SMGD After SMGD

Stat Const. Before YSRD YSRD to KRD KRD to YAS YAS to KHS
tation
(cm) (1981.2) (1988.2) (1991.4) (1993.3) (1997.11) (2006.4)
STR 582.4 (583.0) 585.3
Anheung
NTR 256.0 (257.8) 253.5
Bo- STR 635.1 (637.2) (631.7) 634.1
ryeong NTR 280.1 (284.9) (279.4) 276.2
STR 600.1 602.6 (614.8) 596.5
Gunsan
NTR 275.8 2733 (272.8) 269.6
STR 544.6 539.1 (525.8) 541.2
Wido
NTR 245.6 241.9 (2354) 240.9
STR 322.5 359.3 375.5 380.8
Mokpo
NTR 171.0 180.9 186.7 186.7
Daeheuk- STR 282.9 286.2
sando NTR 139.6 138.9
AHHW 100 ALLW
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Fig. 14. Time variations of approximate higher high water.

e tixakel AxAph B fhadke A3 JER Sl
AEEEA] QI G olM = Ak EAl] 7= QalA] oF
Zre] TARA] Zo] ZHax il p
Aol Zdsk UiRtel] fx|gh Harelal= oizeake} Axap B
T For Ttk o= WaA] A E sjiA vl
MatZE9} S, #50] 22 B S7kekal, M, %
L2717k S, B30 AZ ZrlRe) 57] wiolt), o
- Aol el vlsiA AT A7 F =5 2006
o= thxx}7} 58.3 em, A%F27} 15.7 em?} 718}
o]Z <3l XS] WZo] FTIeISITE Kang et
al.(2005b)y EAZ3| oA WAl TR QIsl|A] 2Alo] &
3, 20 T S E S-S A FARES o8
A

&to] ATkl g Qlsflofl 9Tk tlEAtel = tx

k

N

i

EN
o

ol
ol

o
T

]

3@ Lo 1o N A
P
e

=

Fig. 15. Time variations of appriximate lower low water.

A= 715, 227K oK AT oS S8 1
R, siebike] AER A1) A e gl tfSAbEe)A
ZA7} S7Vel e, a2 st dd e Baon, /)
dekselore A A4z st v Sl seb
slebdo] weskslolr 2aishel ghgo] el 1, 7h
o 2AR2Q M, $20) WEo| o skl ]
I 22719 225} dasigi depd Adedd e 4
S 27 AEko 7 QlaA 1) &
°RE GBI, 99, k] 421@ CEXR

o L ok
N HE rH‘T
¢

N
=
ks
il
(2

tashs ol 7Fg de) ol 8H=



Al AQtellA] 245432 st 89
Table S. Approximate higher high water, approximate lower low water and mean sea level in the western coasts
Station C(‘;‘I:;' Before YSRD YSRD to KRD KRD to YAS YAS to KHS KHS to BRD BRD to SMGD  After SMGD
AHHW 708.6 (711.1) 713.4
Anheung  ALLW 1.6 (4.6) 4.0
MSL 354.5 (355.9) 357.1
AHHW 7634 (768.0) (7672) 774.8
rylzgr'lg ALLW 2.9 (6.2) (14.9) 15.6
MSL 3832 (387.1) (391.1) 395.2
AHHW 725.8 728.9 (734.9) 734.6
Gunsan  ALLW 24 5.1 -12) 16.1
MSL 364.1 367.0 (366.8) 3754
AHHW 667.1 665.7 (655.4) 666.8
Wido  ALLW 4.1 114 (15.9) 7.8
MSL 335.6 337.8 (335.5) 336.3
AHHW 4571 4745 490.8 489.3
Mokpo ~ ALLW 21.7 3.0 72 0.0
MSL 2393 238.8 249.0 244.6
AHHW 374.6 374.9
D‘:ig‘;k' ALLW 45 1.8
MSL 189.4 188.3
R 11129 (AHHW)S} Auke] elagdsle] 7)) ¥, 3 307
T2 71EHRl oFF A A 2SI (ALLW)S] Hste] disliA] & Mokpo ®
3 HQHCHFig. 14 & 15, Table 5). S 1 11%:9]¢] H3}= 1 £ 20
w, 7] Watalx] ke sl gEBAhes Alglatus B § /
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Tide Form Number
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Fig. 17. Time variations of tide form number.
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