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ABSTRACT

This paper investigates meteo-tsunami around Taiwan through FFT,
Wavelet and EEMD methods based on collected tide data during Jan,
2008 to July, 2009 at 12 ‘tide stations.»The temporal and spatial
distributions, and the dominant periods of meteo-tsunami around Taiwan
was discussed and related to harbor resonance. Meteo-tsunami more
occasionally happens in the period of from January to March and at the
north waters of Taiwan than the other months and waters due to
northeastern monsoons. The maximum- amplitude of meteo-tsunami can
reach 1.0-1.5 m; whose relative amplitude to mean tidal range is about
0.4-0.6 m. Meteo-tsunami with periods less-than 10 minute was newly
found together with possibly existing components, which were identified
by the previous researchers, with. periods ranged from 10-60 minute.
Most dominant periods of meteo-tsunami are off from the modes of
harbor resonance so that meteo-tsunamis are not amplified in the harbors
and are less than 1m. The relationship between pressure variation and
meteo-tsunami was confirmed from data at high sampling rate. The
characteristics of meteo-tsunami can be clarified by taking root mean
square on data at a mean of about 30-40 minute. An interesting
speculation is that l:arge jump of the gust during monsoon is a possible

factor generating meteo-tsunami.
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& FAR R ARF U E X P ek B2 E A
j}-;—‘}-:}is e ”ﬁ/’

R R e e
#p 4 (periodic)£? Z_¥ {4 (stationary) » * H W5 B I £ A 2 ﬁfi@-
BEih > m Eii e PRI BRSPS Tl A2 @i
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2

ZSfcia s THEZER DS HERF]F o f R St g BN
11



- B¥ g 4 3 (Daughter Wavelet) s/ o fic > @ = b f_ AL #+ &
BT B ApRE AR A oo PR S] x() 8] 2 i ]
(CWTD)R| 2 & 5 °

Wi (s, t) = x(t) * () (2-4)

HY st AR s 3 ) AP EP 2B AP SR s2 ko

Rl 2 i &5 (Wyyl? o i@ 80 3 (CWT)T #pF B 51 () & f3 7
REHF PR O T URBR ALY RR G
W BRI L B o B 2-4(0)(DA M Atk - fARUEARE S de
R P2 AR BB A CWT #7241 38  H s R A

P b G R RN G AT REL 2 N E L]
WP 2 ¢ airie il B A AR 3B 95% 3 iF -k 2 dE ) o

2-4 'R A 3% (BMD)gr # fadk =4 # 5 (HHT)

BESR DL AT IRE SRR T g S TR g 2 B R
kAT e s AR S AR - BB A A bgEhe ko v E
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‘\‘

B
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50 RpLE 2 FE 4742 U4 > Huang etall (1998)% £ 7 — B 37
A IR E 1S S A f# 2 (Empirical. Mode Decomposition,
EMD) - EMD it B ##2~ H RAZUELY 2 B RFR R R i £ o %?%f'
" - A R 0RO fi(Intrinsic Mode Function , IMF) &k £ i » gt 2 2 7
l/—F,‘ TR-R et EF = & IMFs » ¥ IMF 5d # i3 E 3 F 1 % &
it B F OCTREEAR 1S T}UHE FEERBAE S R EF R A
F» # A (Hilbert Spectrum) » @ #3554 5548 EMD 4 % & IMFs
LK OB H O E L F 3 — F & # (Hilbert—Huang
Transform method, HHT) - Huang et al. (1998)% £ = & 7 IMF = /‘E A
T (DAaFriRY BEF A&k jaEaz
(zero- crossmg)mﬁzﬂ WEANEER RN A - B o QrFHRPE- f%f"
I E
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B R Y 20 R4 gL d 11T endy iE i 47(Sifting Process) k 4 f#
A& IMF o 5 45 ok B kb 304 & @ 3 )% ) £ 2 (Cubic
Spline) K+ ¢ 2R L H I H IR B2 1 * p £ 2 RET 2 RR
SRR R B R &J TeRR2Z Ao LT e RANTIEHEL
myt) 0 RAsBE XY my) L b F - B A hy(t)ioi (2-5) ¢

X(t) —my(t) = hy(t) (2-5)

PR S M) ki 58 IMF ek A GER o Bl F R 1 by s
Sifting Process » 3+ & 4™ 7% (2-6) :

hy —my; =hyy (2-6)

FEAFPEE P Y kA% LIME f 50 (2-8) :

hi(k-1)(€) — Mg (£) = hqie () (2-7)
2
Sp = Z};:o |h1k_hhzl(k—1)_| (2-8)
(k-1)

%7€ 4F Sifting Process ® 3| hi®)## & IMF 2z &5 i > 345
Huang(1998):2 % SD (&t il 5% 0.2-0.3'% » % SD.j% £0.2-03 p -
Pl 4 IMF 0% — A 8 Cp TR by o BB K2 > C; 4 R 4n3 507

B P BREATEL 0 B F R R AL XD 2 C) F DA
(residue) 7(t) o F| & S PEZ () ine3 T 3F 5 H FiE 2 EL > T
FH P E G E g EF D AR IME %‘3%?7» grie * E gL AR
B4eF AL E Pl4pder,(t)=> 5 - B ¥ #i~ ¥ 31 3 #c(monotonic function)
BH - Sl ok P Rl ()T 0y ERASK T“”ﬂt%{ii’afﬁ
ABF o T Aok B-E - B IMF A4pdc & 4 b & fs il r,()T 7 7
R et NI

X(©) = Ty G+ 70 (2-9)

EMD 2= ;% 824% > 2139 Wu {= Huang (2004)#& ) L > 5L em
A fE > EMD #7f2 d enE fiofs € 3 BEA R £ (mode mixing) i 0 Bk
B %uﬂ t— B IMF 423 7 ¢ ® RaUER > & 8k - R
FL a7 R IMF A2 - HO R £ ehg 4 > 1 & R FIE T R
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E 17 29p 2z K= nEEGFTY R :HJ{L'H%%%E ' 57 4[] 2-5 © [ 2-5
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White noise Confidence level test
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