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ABSTRACT

As a result of the climate change, the frequency and intensity of typhoons are
changing in recent years. Storm surge levels associated with typhoons are evolving
too. The design criteria for navigation and coastal developments require reanalysis.
Parameters for setting security criteria for recreation and coastal management require
update too. In responding to the impact of global climate change, countries of Europe
and US are busy doing longterm weather reanalysis using satellite data the historical
meteorological data. For example, NOAA and ECMWF have completed reanalysis of
past 40 years meteorological data. With this achievement, longterm simulation and
reanalysis of history storm surge can be done. This can improve the precision of early
warning, and reset of the design frequencies for the coastal structures and secure lives

and properties from surge attacks.




CWB is collaborating with NSYSU for the development of an operational storm
surge model for the seas around Taiwan. The model domain covers an area from 105E
to 150E in longitude direction and from 15N to 42N in the latitude. The domain can
include most of the typhoon paths since their origion. This can bring the forecasts of
surge earlier and also included the surge impacts to the coastal sites even the typhoons
are not landed. A longterm simulation will be carry out after the model developments

using the typhoon records stored in the CWB.

This project has been planed for carried out over three years: (First year)
Improving the model to coveran area from 15° N ~ 42 ° N and 105 ° E ~ 150 ° E.
Refining the model to the resolution of 1/24 degree. Carry on with the calibration and
the verification processes using CWB tide records, and improving parallel efficiency
of the model. (Second year) Established the interface to connect the large domain
model (1/20 degree resolution) with the fine grid model (1/60 degree resolution).
Analysis of the longterm tidal records. (Third year) Long-term simulation and
analysis of historical storms, and the analysis for the surges. Optimize the model to

run in an daily operational mode.
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32.1.1 45 ® A Sk

- FR SRR L PARER > & RBRE HRELI AR hFR A
+ %% Kb 2 4 (independency) ~ % %‘r 14 (homogeneity) % 4 i# 4 (identically
d1str1buted)if€ ZHEFo Fr anRE s F kT
() #®EIALT

F(X)= e_eiT ? —00 < X< o0 (3.2-1a)
1 X-B Xx—B
f0 :KGXP(_T_GXP(_ A D (3.2-1b)
(2) HwEDA AW
{Aﬁy (3.2-2a)
F(x)=e » BKA< X <o
X— B Kk
P00 =1+ X2y e 3220)
(3)  Weibull 4
_(ﬂ)k
F(X)=1-€ * . B<x<w (3.2-3a)
x-B )
f()—~—(x Bj e_[Aj (3.2-3b)
A

F(3.2-)E(3.2-2)7 s x HHARHE f(X) 5 3% R S #c(probability
density function) > F(X) & % # FF 3¢ 3 #ic(cumulative probability function) > A -
BitdF:oa sl ks $8c AR AT5E(mean)t M » Tk £
#c(location parameter) > m B & 5 % £ #c(variance) » 7 © B %#(scale
parameter) ° ;% (3.2-3)2. Weibull 4~ i 5 Weibull(1939)% 7 +4 L B3 58 & & 1%
TR e

32,12 FHE A

WE A T T F AT R R4 TR TR A TREH 2 2 A (data sampling) © F
’}'ﬁ?‘)"]&ﬁﬁﬁ”’ .l- AJ\:’_;_!{EQ
(4) I%FT4xE * 2 (full series, complete-duration series)
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B L AT e B A T R A AT 0 B R B HEE TR
S A4 TR FRER T 0 AT o R R S
(5) &= EiE * 2 (extreme-value series)

e ?:x”}' | % BF e bt - FTHFP - BlBELIRARES
Ko dr ot 2 IR TR L FLHITFPF RS2 &
TARIE R LB H - R kgl o
(6) Az iE * ;% (partial-duration series)

PR AR - ARELAR AT REFAFFRIRL L ®e F AR
FEROAZRTNIRRE T 2R EH NAGEREE 2 A
B REL Y RB AL A ERD A HE P R LB L A - 2 E
Bl BEAKASAT > P EAr B G o

BAEET 22 ARPEY ZRF @Y - LI REFHAT FE- RA K
TR R R PR EEY o ok AR I d N E U IEY A S
FoBEATEERYAZEEY 2 o

32,13 & iEdg 2

FREMAERZZEEL FIEATE ORTIBREAS TP Sl 2 - A&
3 LSM(least square method) » MOM(method of moment) ~ MLM(maximum likehood
method) % ;2 o

FHF e HLSM 2 cLSM 2 @A e s 2 A FTHZBF A
FHER LSS > TELA i § 0] = (plotting position) © & v (1990)4% 1 %
BEAG2ZAE FERNBFH > FLBNBFTHEA ) EARE7 > L5
;z WE 2 2 ’}}3\_, Fm > ﬁg‘&—u.% 2 —\&r—r

m-oa

N+ g »m=1,2,...... N (3.2-4)
A EFmY a2 BEAF A HIHEE FTick 3.2-10

Fm=1-

#32- 137 EHAmmeddz g% fE

T o & B &
e 1A 0.44 0.12
wiE A A 0.44+0.52/k 0.12-0.11/k
Weibull 4 f 0.20+0.27//k 0.20+0.23/+/k

hdm A Sdc? o B A2 Weibull 4 39F 25 fdick o k B - 47
w B EAE  hfEE 1A A F k=2.5-3.33-5.0 2 10.0> @ Weibull A % k=0.75 -
1.0~142 20%® 46 -
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B AER X R A S Fmo B7 % B0 - R REE SRR AR
L ymgﬁLEﬁE‘
—ay,_ +b (3.2-5)
—\(325)6 2 acbAu A E R B A BgE Ay, AR RS
Fm i& % Fﬁ/w\xr'r”ﬁ TR TR
SR W

o Y = —In(~1nFm) (3.2-6)
o

E @ 4] A

; - | y, = k[(— In Fm) —1J (3.2-7)
Weibull & %y =[-In(l- Fm)]'k (3.2-8)

32.14 i %

BAPPLTHEETEREAS G SRR > - BRTF L
(Chi-squared test) % 4p B 7% #ic(correlation coefficient test) ° k@ - = {357 & %~
A REA 2 ot & o] 4 (1989)# 41 MIR /# (minimum ratio of
residual correlation coefficient) & § T2 %12 L o o & ] = 2718 2 NI FKT

ELAUE - i mT’ﬁEm’dﬁiiﬁﬁﬁﬂfﬁ1:iw%ﬂ&rhﬁ
TEAPM GHA L L Ar=1-rpF> &0 4o ] £ (1989)% N AR B (2l £ T30

v

AT = e§+b71nN+E(1nN)2 (3.2-9)

N(3.2-9)¢ hBca b ECiEH A GFANTICE 3220

£ 320K GAEALTE N2 Aid D2 T

PRI S hi#ca b % #C
B 1A -2.310 -0.3122 -0.044

B 11 4] (k=2.5) -2.455 -0.1580 0
& & 1T 4] (k=3.33) -2.471 -0.1970 -0.007
i@ 11 3] (k=5.0) -2.463 -0.2241 -0.019
& & 1T 4] (k=10.0) -2.465 -0.2580 -0.033
Weibull 4 i (k=0.75) -2.603 -0.1009 -0.047
Weibull 4 & (k=1.0) -2.355 -0.2612 -0.043
Weibull 4 & (k=1.4) -2.221 -0.3668 -0.044
Weibull 4 & (k=2.0) -2.047 -0.4767 -0.041
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321548 B Adais

i E A T A8 PeEs TG ﬁxéfi% P EEREZAL
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i 4 0.64 9.0 0.93 0

& @ I 3] (k=2.5) 1.27 | 0.12 | 0.24 0.3 23 1.34
& @ I 4] (k=3.33) 1.23 | 0.09 | 036 0.2 25 0.66
& & 11 3 (k=5.0) 1.34 | 0.07 | 041 0.1 35 0.45
& & 11 ] (k=10.0) 148 | 0.06 | 047 0.0 60 0.34
Weibull # i (k=0.75) | 1.615 | 114 | -0.63 0.0
Weibull ~ i (k=1.0) | 1.92 | 11.4 | 0.00 0.3
Weibull 4 i# (k=1.4) | 2.05 11.4 | 0.69 0.4
Weibull %~ i (k=2.0) | 2.24 | 11.4 | 1.34 0.5
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