MThe Sea  Journal of the Korean Society of Oceanography
Vol. 12, No. 3, pp. 234 — 238, August 2007

[Note]
vt 24217 71% o)l Wk
HE A
FHFEAR skt TA

Overview of Tidal Phase-lag References Used in Korea
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Three different tidal phase-lag references have been used by the tidal research community of Korea: Greek
kappa (), Local standard time zone (135°E) phase-lag (g) and Greenwich phase-lag (G). This ununified tidal
information system may induce confusion in understanding tidal characteristics and their variability and impede
the development of tidal knowledge in Korea. In this study we closely explore the three phase-lag reference def-
inition with respect to their mutual conversion. We also identify an incorrect phase-lag reference definition used
in previous works and discuss what has led to this misunderstanding.
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(equilibrium tide)?} 2] A4 dTHE PHEAATT ASAEE
U89S wlol] ZuEE 1% (high tide)ell ©]2A] E3ht}. kA
O % ol Ao BFAIZ Y Al #5E 2O 3
Ha 2AEZ9 A Alelg] AfelE A7 (phase-lag == epoch)
olgl ¥-2u W% 7g|A ¥} k(kappa)Z 3%7]3H}(Schureman,
1976).

kE AXFsh= el #eto] = o FAIFoE AR skt
A 33 22 (equilibrium tide) o] ZelA] AMEE 7 22 §)
*J(the phase of an equilibrium constituentys U¥H4 0 Z H <l
“(equilibrium argument)e} F-=m, (V+u)Z TS} o] x]9]
EA12 AlZ(initial instant of time)2] 33 21=(local equilibrium
argument)s Loc(Vo+u)e} shal, #HEZA1& A5 E A5 &
Z9] fPge] axT}t H= A B5E ZF #129] A7 (phase-
lagys (-¢)Et 3k, = tha} 2o] xdd = Q).

& =Loc(Vo + u) - (=€) =Loc(Vo +u) + Q)]

3714 Vo(Z, Local Vo)&} wi= 247} 1 AY B34 7159
Z} el 2 (lunar constituent)®] H3 92t (equilibrium phase
angle)™} 18.61d 7|2 & wAe] FHxol ule} Wdk= ZH(nodal
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2l & Uehdls o] Fesitt &, 2 7719 BE £xEl
Q172 (argument formulay H e A7HRE] 50 % o] Fo
A QoA zt Bx0] HEY Qg TU Al AR vhE 3t
A TR ghe 7RI B3 50 o] Foixl A|99] A Ak
2 (time meridian)ell whe} 2} #-29] 94} gho] thEr] wio) wt
k= =, #50] o] Folzl A AIZE, 1 8o 2N A
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H(#) = H,+Y fuH,cos[a,t+Loc+(Vy+u),~k,)] (7)
oJ7|A, Hp= 373ll5-H (mean sea level) o oH A% 7]
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18.61112] 712 W3H= 3 =2 (lunar constituent) n®] Ht3
Z(Hye B3] 93 WA &k (nodal factor)2} Bl -3 no
W87k (nodal angle), Vy(Z, Local Vo) 71 A9 X744 715
o] 7} el & nfl H¥ 1’37} (equilibrium phase angle)© =
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7o ® AnkR 3hs B aldel A8t Loc(Vo+ uya= 99
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Fig. 2. Flow diagram of the tidal prediction process.
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Absk w) ARE-SCE Wb 2] (9)143] 3 10S tidal package Z=2]]
=322 73 (Foreman, 1996)°ll v J&kst a4 WslE 12fsh7]
fate] <15 it Ak ke ARSRTE feld A ZF 2ehE
& Zzanlct o ok A FolE FxE ARSSkL 9] wiw
of XS TR T FsHte) T2 2 Aol TY
S HES ARESE AR TS ARSljof k= Zlo|t
213 o

71 o] ATl Z7] v A7t 715 ARgske] AR 2
Z0] A7hg A3 HuE Sefe] A7 v uE A7 VIee®
o] Aghell oA FRARID FAIFE TAIF 0= A AR
olF flate, sl x| T T 2 Ak AR Q1F
zA SAWstel ddstel vlwA @2 A7 ANt YHeg
(Choi), 1984; ©](Lee), 1994; Kang, 1999; Byun et al., 2004)8 =
Ege Ao dAsiglon, £4ste] B Av T 4
Ao % o] 7P Z M, w30 Z3Pdgel date] A rgk
th SRl FRARd el gt 24 Z3hEs d¥k= MDC(Marine
Data Center) 37 B ANE (http:/mdc.nori.go.kr/)ol| 4] Al5-3F 1999
W BAREES AASISIT 3 o] 5 Aot vlawst] ffste] 7]
= JIE= ];\1 AFEE AFg o] AR 151975, 1976, 1977,
1982, 1985, 1999)°] ths}o] 10S tidal packages ARl 24
iﬂ—b‘rsﬂﬁ ZIAIERSATE. Table 1914 AAIEL 2135 o] AtofA]

M, 329 XF ZJoli= 7]Eel| g Aol A< Aol
7P %iﬂr. 18 ®)Zke] 79-, 71 BarE «k(Kang, 1999; NORI)
o} ARtE keh= 2lol7F A9 glont Gof 739 95° o] w2 A}
o]Z Holth, Tv|EAIE HiE G(ie 3 (Choi), 1984; ©](Lee),
1994)7} o] A-ellA 74]*&54 g 7o) 2 ezt

ol A HoF== olf+= FHA7? A (6) 025 H ﬁl**ﬂ
o] 7gkd G} 71Ee E.Lﬂ G Afolel] 950 ool & Aol &
of Aptell AR A @77t e & 5 vk ole} 7EL
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= A4 9 5+ A (59 Green(Jo +u)+ (5 EaAeA
711 g7t ohd 12y A Aol 71ee] A7 G Ao = A
WS Z10 % BRIt o] FgE SE| flsto] *"rﬂl‘/‘rf’/‘rﬂ]
A B R A5 ARE A 23] 2 13 (eE &9 108
tidal package 5+ Task-2000 package)e AME-3llA] 28tk A7}
@} ol GekL VIR, o] 29 ok w7t oA AREIEA P
Aoz s usie

2 4] g= Gehar AZtshd, 2] 4y vt o] B3 o).

G=x+pL—aS/15 (10)
2 (102E = vt 2ol & 5 Sl Aot

k=G - pL +aS/15 (11)
B3 o= 2 (109 ko) BISTEHA Aol ARgehs - vt
(TITFEEA, 1940).

g=G-pS+aS/15 (12)
2 (122 Gell diato] Aeld 5 2 (1nell visdshi, gi= vt
ol & = Stk

g=x+p(L-S) (13)

SlellA drdst 2)7F 7122] Age} A=ISte] Table 200 1982
W 53 MEA 34 295 o E 59 s 3Tt Green
(Vo + u)+ ¢t 919] goll thet &4 Fo|r} Anpxog o] Ay}
N FEFS vHA Fevhs A gaydt Apdolt), v
Table 10]A] B 729, G9} g9 kel disliAe & Aol&
HolFr}, o]9} HlS3 9= Choi(1980)2] 665l 72w o]
U= YA 2ReHd 7%«] A 7Yof| tst Ao w E1g 4=

oAk, o& 3 e F H uEEE A9 QELLIOHH a
©] Ho|x| ¢kl 9lom, 135°E 7152] A7} g5 A}LE Aur}
AJuj A o]t

Table 1. Comparison of the M, tide harmonic constants at Mokpo Tidal Station reported in papers versus those estimated in this study

Year Kang(1999) Choi(1984) Lee(1994) NORI This study
a K a G a G a K a g G K

1975 1.22 60.1 1.22 68.2 - - - - 1.22 68.3 167.5 60.2
1976 1.22 59.4 1.22 67.5 - - - - 1.22 67.6 166.7 59.4
1977 1.23 57.6 1.23 65.6 - - - - 1.23 65.7 164.9 57.6
1982 1.36 46.0 1.36 54.1 1.36 54.1 1.36 459 1.36 54.0 153.2 459
1985 1.37 46.0 - - - - - - 1.37 53.7 152.8 455
1999 - - - - - - 1.42 29.5 1.41 38.1 137.3 30.0

a is amplitude (m), and g, G and « are phase-lag(°) references of 135°E, Greenwich Meridian, and the observed station longitude, respectively.

Table 2. Comparison of incorrect and correct phase-lag equations and of their results for the M, tide when Green(Vo+u)+C=54°, p=2,
L=126.366°E, S=135°E and a=28.984104156°hr for the M, angular frequency

Incorrect Equation Applied wrong answer

Correct Equation Applied correct answer

G =Green(Vo +u) +
k= G-pL +aS/15= g+ p(S-L) 45.9°
g =G-pS+aS/15 =« + p(L-S) 63.1°

54° as given

g=Green(Vo +u) + &
k = g-pL+aS/15 = G-pL
G=g+aS/15=x + pL

54°as given
45.9°
153.1°

Note that L and S are negative for the east longitude.
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A 23714 gl AREE S O W(Easton, 1977), A%7F A= o
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