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Abstract : Fourier analysis and a wavelet method were carried out to elucidate the characteristics of tidal residual
components in coastal waters. The result of Fourier analysis shows tide-induced and monsoon-induced residuals are
conspicuous at the short period and mid period, respectively. The tidal residuals were decomposed by period from
3 hours to 8 months and the characteristics of their components were shown by reconstituting them with short
periods less than 24 hours, mid-periods between 1 day and 16 days and long periods longer than 1 month. The tidal
residuals in the short period, i.e., tide-induced components, being based on the tidal elevation prediction errors,
appear in the West Sea with high tidal ranges and do not have much seasonal fluctuation. Additionally, the period of
typhoon induced surge ranges more or less than 12 hours. The mid-period components were clearly generated
mainly in the West Sea during the winter and largely affected by monsoon. Accordingly, the pure surge height
components were concentrated on the mid-period and had clear features for each coastal waters. The long period
components show similar characteristics at all stations and are considered to stem from variations of mean sea
levels.

Keywords : Fourier, wavelet, tidal residual, monsoon, mean sea level
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Fig. 1. RMS values according to wavelet periods.
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Table 1. Wavelet results for the typhoon period (cm)

Typhoon Min. C. Press. St. height

Infl. Period

Surge

Period

3hr 6hr 12hr 1D 2D

Trans. Vel. (cm)
CAITLIN 0728-30 IC 61.0 0.1 10.8 22.0 11.2 24
(9109)  940(hPa) GS 699 5.5 41.1 89 237 13
FAYE  07/22~24 YS 1041 -02 31.8 255 12.6 139
(9503)  950(hPa) TY 753 -03 157 162 11.7 13.5
OLIWA  09/14~17
719 955(hPa) MP 550 -08 62 12.0 24 59
BART  09/23~24
©9918)  930(hPa) MP 533 -0.8 113 17.6 2.7 6.9
PRA- oo IC 1184 13.6 63 21.0 35.6 12.2
PIROON AH 729 05 24 273 49 156
0012 965(hPa)
(0012) GS 716 53 86 215 55 106
MP 588 02 24 88 11.1 144
rusa 0830-9001 WD 898 08 -2.0 83 22.7 165
950(hPa) YS 119.8 —0.2 102 24.1 13.1 233
0215 o
kmh) v 759 04 66 103 59 135
SC 542 02 04 29 117 8.1
YS 1254 1.5 62.6 18.5 30.5 3.8
o 09/12-13 TY 157.1 523 32.0 302 249 53
MAE 930(hPa) BS 72.0 5.0 16.6 19.0 142 2.6
0314
kmh)  ys 506 23 101 155 64 52
PH 516 2.1 32 11.6 68 5.1
MP 524 109 24 23.0 20 44
g 08719 TY 543 58 0.1 230 89 16
970(hPa) BS 629 5.1 91 227 3.5 33
(0415) o
kmh) g 708 89 231 57 54 50
PH 594 43 58 41 87 29
NABI 09/06~07 WD 50.8 04 -03 114 3.7 8.6
(0514)  950(hPa) yS 528 1.6 12 127 28 114
g 09/14-16 WD 50.1 13 104 03 3.8 12.5
935(hPa) YS 96.6 0.6 13.1 20.5 18.4 18.6
O711) S
kmh) v o512 17 34 74 92 99

AR & - 57 B4 24 203

of) JaEE T2\ ek, o]s) Kol sFae] Sl fuehe F
£ 9200 Bl 9% 7] FFYE 2437 9I3ke] 19919

AL

A B 795101 Table 191 AN BHES I T
SR AN 7 sols) astel 771
o

SRS 2ARSI @7 AMBISIL. o= BT IE T Y

vl AREH] AT 64120220 Afolel sk
o) oek 12413 HEe] AFH 0= epta .
53] wello] A5 ) BhEe) B9 ARATOIN Bl

“R idual
§ w0 y T /8 S oy | E
7 y, SN N p Wi 3
ER BN F //\\\4/ \W R q‘\a../ ’\,.,,..»«\/ o 8
R . = C¥]

Residual (em)

50
08120100

08130100 08131100 09/01/00

‘Time (mmidd/hh)

09102100

(a) Yeosu(RUSA)

Elevation (cm)
i

%

0813000 asr31100 os01/00 03102100 09103100
Time (mm/dd/hh)
(b) Tongyeong(RUSA)

£ -+ Observed "=

400 Rt | 100
T f\ NN R F AwE
H / %\ e / \\ /7 /‘\ : //‘\\ A V4 B
o X // s /4 \" o X F \ e B
S0 | N/ \\J \./ \\Jf/ \\\/ \/ \./ N 50 g

H

B

8 days

09111100 09/12/00 09/13/00 09/14/00 09/15/00
Time (mm/dd/hh)
(¢) YeosuMMAEMI)

600 -+~ Observed oo
“ i ot | o
E0 £ E
s 5, ~ s
§ 200 /f\ N / \\ N //’/\\ //m h ,/\ B WA Ve
H e NN N A N\ 3
S100 |\ S N e \/ NS Vo Ny o 50 &

09113100 09114100
‘Time (mmidd/hh)

(d) Tongyeong(MAEMI)

Fig. 4. Examples of decomposed surges during typhoon periods.



204 A - Ak - A
ol FEEE WY|EIN = o] 55 =) ME MAEMI (0314)2]
B 7oA 45717 ‘é*éﬂ% W ol E &7} =) ‘
RUSA(0215)2} NARI(0711)¢] - 02} 5=7]oA] A5 PN "
717} A EE E?%D} ol HIol A A9 o 2w 1 bt - ,ur: WD
T7] IRE Ak Zlo| B R o] g H ) B W] ) T e > e D
9] Aato] FEFef 71015ks Zlow ) ofa=9l B9 b msssneamany R : b
@ 200 el et BS
A7l A RUSA(0215) 2 MAEMI(O314) ElEA1e] 71 <l ; et us
ol&Y A= Fig. 40l TAISHI= vl o2 dt 71 5 o i ;‘:‘
50 .
do] FEletA v Qlet. 0 sc
e 1 2 3 4 5 6 7 8 ";‘ 10 1 12
= Month
.37 X ?:!'Ac;l (a) Short period
- 600 T
1 _7'C_7|}<\:->|_E_I:|E:l IHEP}:-)' 550 WMWJM# Ic
Goring et al.(2011)& #0153 detail 3 5 A5 370 3 s WM'”V""W'V “*i'ﬂli“ujvﬂ e | B Ilﬁ “ﬁ" AH
‘l o il a4 A \I"\I/L Al AN%. A VA s Yl 4‘1 AWA GS
(3’\‘]2}\]7]')—9— Z/\‘]j‘l}‘i’ﬂ }‘é“'l']i" i ]"‘[“O]'Ai_—]l detall SNS }\(:]'\—"]fl__ o .J.,\J\‘ .-u-nv ‘:'M JIHIA U.JIA.IL_ Asth St N : | N T:ﬂv Al Ay [ MP
400 vv 2V itAsiel e ca R A v v X ki L fLibal LA A
(2-1621)0] %258 NAAIE, 1271 detail 9 ©]F AE-(1 o] 2350 Pt oot b A A sl foonnd A b cty] WD
S HFalgE A0 2 ZFEsoIth TS detail 4 A5(12) e daaean SR s
Baso . iy st
2 A7 3R} sl dAdRo] EAlEkE Ao il o] €200 |- i 2 A ;i TONUP R P
- N ARy A TPV Ach sl Pt
== welohs 7S vt 2ol ARrJsisict. =, A (1) & ::: e e :j
AAMC AR S AN A Lin o (AVAL o Y
o] A|A|(Donoho and Jonestone, 1994)%]+= UAXE Z I 8h= - R A A Mt pemiptige] MH
e AL, migehs dhe AT Ao R Mol e - s otasismtnat SC
=0 1 2 3 4 5 6 7 8 h;‘ 10 11 12
. Month
A = J2Ilnnc (1) (b) Mid period
4714 n A4B50] 1 6 Katul and Vidakovic(1998)7} i T ,C
xﬂ 13 AIAID yell et Eeixt YR ZA o o] AF 500 - AH
E]— 450 E/*I\ GS
400 :/“:R MP
F30 e WD
5 = 1.428E[|y,— E(y)|] ) 3 e v
%zsn :/_:\ TY
& 200 ’./“:\ BS
AATA W sl o] Bl ol A A7) - us
7} 12217 A0 ER B AT 24A17F 7] B oh e} = e i
12213 5710l tEiM i H2l5 Almsiitt. &, 122423 5 0 — sc

717422 At AT ARoIARE B Bl AR S
kil

sfelz 2slo] [14e el o3 Relsisik

32 xigtd 2t
olef] w2} flol=3 1
& FA Al 7 SRR A

Azt el ?71”%
1:7

Q7] ( )/\q Hoo e
St T )*é—t'r’ o2 APt £ A7l
= 8UZMA7L LT = AP E|ofof spA|RE 1 B AI7F
B33P 2 Goring et al.(2011)¥} SU3H 16745 a1
F7] w0 = PSSl 72 7714w

50

1 2 3 4 5 6 7 8
Month

(¢) Long period

©
-
o
-
prs
-
N

Fig. 5. Decomposition of tidal residuals for three main periods.

A A AL S F71EEE Fig. 50l AR A4
°7 vehd FE-2 BlF RUSA(0215) 93717+ vehd A
o]t}

4. F7|HEH
41 ZMFI| H=2

Al 7H 712 AR daE %é
PS54 @R 1CE Q1H2 o) HE F

Faol 2714 29)
g. 571 A0



SIS o] &8

=9

]

7} A58 A= 50 em? o] A(ICe] - F 0] 550 cmeol]
AAIBEAL QlF)ste] EAISHITE. Fig. Sa)ell AlA] =4
(F71) 7332] 25 31800 A O R 7z ARl
AA7} ol Fo K7 wiEel] T ARV T O E T =] 9l
t}. whEbA] ElE RUSA(0215) 9717 Bt & Wisls 1
o]ar QA Sdtk. T3t sl dEo] AsliQtel| A =LA LrEf
i Jeliol} Faieto R A vin|3t A3 WOl
St A 1912 Fig. 5(b)ell AXE
A Wiske A vepdar Qlvt. =, d=717
Jiolgts AAAT A E AFRle 4

EEX

L

y oln
R ﬁx T

-

]

;O

42 L7 &2

Fig. 5(b)ell AR alLT71(FF71) Ad22] 39 A
F719} o] At A 5do] ofe} sfedel] nl&l] 53] 5471
u]-- A e QAT ) o= 2] dElieke 5
Qke] zfol= AkA] oAl YA Qlek. BEgh Aslioke] B
E AR FF7] 7o) AR A%, 5 sH7]ef vs)
A7) A I s B T om AEFel gt 8l
o] 712 FQ RIS YA Stk =35t
o 9lg& AT 587 APEe gEe] dalt
7] WA AL Qle], (WD) o1 (YS) 5 EAl Al
ety FARFAL B9 (TY)H FAHBS) 5 HEssliehe
AT} FAFSE AFS Rola gl

obg] Mo BAIE EHIFIAAIIOA ] A= 3.1
Aol AFsIIRe] ©F7] Aol AAR 71z AR
2gE ] Qlo] FF7)el AFH AL Y55 Hola it Hal
b} Faleke] A4 BlEel &t sde] FF7]2 tiEAel
o] Bar gl Wb Aajetll s FA AlEE el 2%t 8
Jo] EFaY FA 9k R Ve et o3t A
ol 23t a2 10€ Fokee] Bt 9lor vl 3l

342714 A% 53 ek,

£ 0

,
)

o3}

o 1S o
)
N,

%]
o

]

o 9
i
> e

offl flo
ol

=1

(L

4.3 @M o
Fig. 5(c)°ll =A1€

T ?J:
23} 8157 59 7

T

oX
c
Flo

w %

e

(e

ot
=y
:‘?%
2
1o
Wi
i
O
e
)
offt
ot
ey
ol
2
&2
X
2
2

AN, BE AR
QAsh= o7 et
EEEEERNEE
7N AR AR Sledeln] 2 2ol 7} gl

o

Fig. 5(c)e]] 7

H
o] 477]

r N

T
Flo

9\/1

1o

o

i)
o

-

4

A7) Aol thagte] JFL v

e R e R 205
600 —
550 : : IC
500 4:-#:~ AH
450 : e GS
400 :/“IR MP
350 R WD
%aon \,—'E ; YsS
%zsn 'I/_:\ TY
o 200 ‘I/T BS
150 _— :/+ — us
100 7' :\ﬁ PH
50 K:, L_/ MH
[ \—1:-/\‘: SC
50 s 1
1 2 3 4 5 6 7 8 9 10 1 12

Month
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Table 2. RMS of seasonal tidal residuals for each period
RMS(cm)
Short-period Mid-period Long-period

Sum. Win. Total Sum. Win. Total Sum. Win. Total
W IC 75 92 83 76 138 108 36 58 45
E AH 50 68 59 71 132 102 46 60 5.1
S GS 65 77 71 66 107 87 36 54 43
T MP 69 79 73 57 82 69 42 53 48
S WD 37 46 42 58 67 63 51 53 52
8 YS 36 47 41 53 58 56 47 47 47
T TY 28 34 31 48 47 48 45 42 44
H BS 18 22 20 49 46 48 43 39 41
E US 14 15 14 46 46 47 42 41 42
A PH 12 14 13 50 50 50 44 40 43
S MH 10 12 11 52 50 51 45 39 43
T SC 09 1.0 09 55 49 52 45 40 43
Mean 3.5 43 39 57 73 65 44 47 45
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