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ABSTRACT:

Western Pacific terrestrial seas surround Taiwan and the development toward ocean is a direction
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¥ Az Laeskdh A U4EE #5% Breteschneider %#ci% (1958) »
B2 G EUE(1961)  EREA(1970)2 B E b BB REFE 2 =
(1993)2_ e b /% /IR IR = % o 2 (1970)#F>T Wilson 2. = 2 ¥ s 48 & B R

By o B EEE R A 2 ik R & %5 & Wilson 2 Breteschneider
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BiR s P95 Wilson(1955)2 & 2 3 B iR b L T T Alag i 2
PRGNS SRR S 3R (-

12
‘5—}5 =atanh{k1(§—ljj } (3.3-1)
/3
% - ,Btanh[kz(i—ljj } (3.3-2)

;P HEZTHEAAS TAd A EH FaXhER UG R E
gREd HBER o, Bk F ks W BE AW E0.26~1.40-0.01 %
0.0436 -

DUEREANES S
- Y AR /ﬁ» a

TN KRR 0 R I KRR M %5 (F,1968)

oF 12
)
i—];l =a tanh{lg (f]—?j :l tanh v (3 .3—3)
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T DY" k {gzﬁj

LI B tanh[k{g—) }tanh (3.3-4)
U U

;P D& RiF ﬁ:ﬁ'{ k;=0.578 » k4~=0.520 ° gD—)OOB:—'? Lo SNw
L 5 (3.3-1)% (3.3-2)5" ©

L Ié

e

RN 3

&

%

AP Fe R -FR AR FnB=xt=t)2 %% H,
ﬁﬂ}; Tn‘%a:ﬂ}i C;na &- i Un ’ EH“'E& - f\‘v" AXEE%?:}%@(QPX”+1:X”+AX ’
do Ax B PER GEECRKIEVARL FE)ZAS Hy 2 HER G 4 B 5

H, =H,+ (de Ax (3.3-5)
dx
dG

Gn+1 = Gn +(Ejnm (3.3‘6)

PV (dH/dx)” 4 (dG/dx) d (3.3-1)% (3.3- 2)}\ wE > M

(d_H] K (a+gH, /U fa-gt, /U2 (3.3-7)
dx ), a Inla+gH,/U?)-nla-gH, /U?)

(ﬁj _8kg  (B/2+G,/UNB/2-G,/U,) (3.3-8)
dv ), 3pU, [n(8/2+G,/U,)-n(p/2-G,/U,)

FRBENFB RS OAF T RB35NE 20 2P (dH/dx), T
g (3.3-3)7 KiF 4T -

(d_Hj K op, +gH, /U o, - gH,/U?) (3.3-9)
dv ), a (au,) |nlay, +gH, /U?)-nlay, - gH, /U

Fal u, = tanh[k3 (gDn/ U, )3/4J ’

FEAR AT 2 HERBAESRY AR AR IRV EGAT ) &G
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G Ly 2D | T on(kn) (3.3-10)
u 2 sinh(2kD) | 22U

¢ kR E(k=27/L > L ZRiF Dz k&) d 3(3.3-10)5"

SPEMME A REN S B2 T RREGE RIERGITE fUd)2 55
he T T o £
27D 27D
s="= y="=
L, L

Ao Ly i iFd Rk (zgr?)2z) > BIST it

_47°’D _ gD/U? (3.3-11)

gr”  (gT/22U)

d (3.3-11)58 7 @ F| T 7| RE 1% 5

gT =(gD/U2J1/2 (3.3-12)

27U S
P\':"}’i‘h" ‘:; /ﬁ(\\ﬁi {F&g Iéf‘;\‘:r\f’

S= ZZD tanh(zsz = ytanh(y) (3.3-13)

#(3.3-12)% (3.3-13)% £ » (3.3-10)5% ¥ 3]

G 1 1
U (ep/urf? 208" (5-5+77) (G:314)
tRrEg LI EV AT RS2 Sk EE I TR
GU G
Z- (gD/U e (3.3-15)

He G [oD s HERBERPE 2L FY Z % fL 5 & Rl HEY
B oo ?/P‘»/\f»/#}\/}ifﬁ’S>7[’S y’EZ\/_/2”/7I<‘m/&FE'*:
tanh(y)~y * S=3° > Rl z=1-5/2~1° % A3 L AP G=/gD > Zz=1"
Rz TR A T AR o §KIFE Do o 0 Bls=g A FRRER K
2 Uk 2Pz o1/ )=02821 © T
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Z<0.2821 AR Rk
0.2821<7Z <1 s R KRR
Z =1 D SRR L2/ &
BO<S<mZ Fe B P (TRBRLILRT) d (33-15)  miF 2
wmkfE o F ZASE 2 MG 2 SN A Har st G

Z=1-aS-a,8* - —a,S° (3.3-16)

% W #Kg=04536 ° a,=0.0931 > a,=-02745 * a,=0.17033 °
a; =-0.0476 % a, =0.005067 °

1@ SAF A1 5 Z2 Sfic> BT L e

S=b(1-2)+b,(1-Z) +---+b,(1-2Z) (3.3-17)

H P b =2464857 b, =-735305 > b,=52.74583 > b,=-1622 °

b, =275.83 ~ b, =-2472 % b, =101.190476 °

doe e S WE KA Z0 PRI FHE R G=27,[gD AR FE k2
FHEFFRPFRLEN S FIP AR RR2EY o oy 8
BHAHEERG OFVARNE (BARPRLZ Y, v RZBEY

EoRFED B B EE B2 AT
A2 E Ao ik 0 12(3.3-5)% (3.3-9)0 B2 0

Hn+l :Hn +(d_H) Ax
dx ),

(d_Hj _K (o, + g, /U2 Now, — gH, |U?)
dx ), o (au,)|Inlay, +gH, /U?)~Inlou, - gH, /U?)

* oy = tanh[k3 (gDn/ U, )3/4J ’

“ G, D,V H 2,26,/ gD, 0 ¥ (33-160)5 3 g @41
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S . =5 +(dsj”Ax (3.3-18)

dx

#(3.3-4)38 %~ (3.3-11)5¢ # 7

S(i—?j{ﬂtanh[k4(gD/U2)3/8]tanh{ ky(eF/U?)" }}2 (3.3-19)

tanh I_k gD/U )3/8J

2l

(ﬁj _ 8K g s, )

ax), 30} (v, ) s, Nen, /U2 )" (3.3-20)
v, +wsy*(en,/v2)?|pv, - s, (a0, /02)"]

ol + /5, eD, (02} | mly 5,2 (en, /02) |

o v v, = tanhlk4 (gDn/ U, )3/8J ’

%5, KA ﬁdﬁ}mwfaz o Fllar BB PN KIFBEX
® D, r»té T B 0 R HR R Z FH AN

Gui1=Z,01V8Dy, (33-21)

T,y =27:/(D,/2S,1) (3.3-22)

W R BT E AL FAATAE BB T
b(Ax), = TN AR RET LY (A, 2FERNTARLR
F o her B R S GIAZE 20 A R R v s F B E () ik
# it 4218 20min( " 1200sec) > @ % & & Skm 2 F=RIP 0 407 F B oKiFE
ZHEORBETALG ¥ B FI (Ax), R Skm T o dog B A R

,?

an%ﬂ?’ Ax=(Ax) Azz% (3.3-23a)
(A7), G,
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Ax
G, < ((A 3 B Av=G (A1) o Ar=(Ar) (3.3-23b)
t max max
d 3 Ay 2 T PR CRIFFAR TR Bod 3h o Fodoih KoL R ROE P
(Ax) BA ] Bldes BT S 521100 FF 0 (Ax) Yo & 1000m R p &
C TFARL 10m2 o ESREE () LI 100m =% 0 (A

7R AR ¥R S o

max

B o1 ERZo AR TR R R ‘f\ﬂ na2 Bh2 0 "ﬂg %
BLATZ A H AP 0 BKFED P E

&
#* ’/Pﬁ“TTuG //gDnH lT:'ﬁ,.Zn - R

T SRR f R FEE /ﬁ\‘ 2_FEY|

o< gU_’in (3.3-24)
“

g < g (3.3-25)
[ERERE A

atanh[k3(gDn Juz < gUH; (3.3-26)
&

,Btanh[k4(gDn/Uj f/g]g /SigU—D; (3.3-27)

WEARY I P S AT g 530 e
PHABE Y

H F 0.05 A n A_x 0.25 A n Ax 0.30
—l — cosh™ {0.66( ] ( g j tanh|:3.0( . j }} (3.3-28)
HF HF F F
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T | 2728 (A + A 22N A+ A
“ul_ cosh/201.74) T 2 tanh| 1.02 Z2 g
T, g7 F gT;

F
(3.3-29)
N S AU FRNR SRR RN p AR BER

A +Ax F T B g B ERALR B (S 2 FE

e X RPN RIE Y R TR K B

5]ﬂf\~nb B /ﬂ f{ ¥ #7/!‘?*
Bretschneider 2 Reid(1954)2. = 23+ B3 % 2 B (AH ) 4T

F 0.05 A +Ax 0.25 A —}-Ax 0.30
H,, =cosh™ 0.66(1_[ j [ ”F J tanh{&O[ ”F ] :l H,
F

‘{1‘}27255_T}H9 (3.3-30)
. +

167[

3g {smh[Z \/_+w/iZz—liS +Sn]}

(3.3-31)

(3.3-30)5 2 W #icp & R BETilc > W W T4 * Bretschneider #7
B2 B f=0.01 °

B et g R T S

a tanh[k3(gDn/Uf )3/4]£ gU—Hz” <a

n

(3.3-32)
o 27 R R AR AR AT L
0.05 0.25 0.30
H, ., =cosh™ {0.66( F ] [A” Al ij tanh{&O(A” il ij }}H,, +

H, F F
k2Ax(e+ gH, |U N - gH, JU?) 1

: |- H, (3.3-33)

alinla+gH, /U )-Inla-gh, /U] | /H,AxD +1
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I ~eR b FEFM P 2 R iR AT

St Bk 27 S F B P (HEimE mb) BERL(C )R BB
#R VpPF o R E R FEALAR L 2 b # 2 B A FAeT
LEA ek 2 B4 A G2
P=P.+APexp(-Ry/R) (3.3-34)
HP P Lk ? v F BR(E>iZmb) APE>71013-P. > R, 5 =+
B REAEY w2 FEAE(km) 0 RE BESEE R ¢ o 2 FEYL 0 RV AR
2NGB-1-4)t 5 2 o

2R R FE AR

AP R 12
Vg = —?Oexp(—Ro/R)thzstinzqﬁ} — RQsing (3.3-35)

P VoA MRR 2R i (mfsec) Q& IR p & iE 5 (sec o
Wh fTEELFRTIEE p, 22 B A(kg/m) 0 R —,».,17'3@3&
?ou 2 jeagt(km) o

B EELE B KRR IERMRL xPh B2 LE2ZRL yho AT =032 R
B¥ il S (Xe,yo) BIEmPER 3 B2 vk B BEER Y R #3574 TH AR
4y

U(x,r)=cm{—%[sin(a)(x—m—xc)+cos(a)(—vyr—yc)]+ s }w.s-sé)

& /max
H ¢
Rz[(x—th—xc)2 +(—Vyt—yc)z]l/2 (3.3-37)

RV EV ESEREBEER XS Y2 A E

X AR # 5 o 25" e 32357 o w25 i i

30° 5 Cp B CpynBeh B H 5o
AR AR

d AN B 322 RSBl s b Jp M R R A e 2
A4S BE o 4ok MR b BELR Y oy s AT R 2 A0 BE 0 R B
Rz =8 2R, 74 T3 fRs R
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Uy =Cy, {_ % [Sin(a)(xo —Vity =X, )+ Cos(a)(— Vity=y. )]"' (I;WZVX }Vg (3.3-38)

& /max
R=|(x,~Vits=x.F + (V1,2 F]" (3.3-39)
E; %/\__': 3IJ—% %E‘ _;I/E' 2_1;1 d ﬁ4:+;frm1 j‘\ﬁ* y L2 /;E;f;é? ij’fllﬁ)i/i: o Z:,\
© =sin(a )x, —V.t, —x, )+ cos(a)(— V.1, —yc) ’

PI(3.3-38)5 7 fij 1+ &
cg:-cm{Q—E?JQ}V (3.3-40)

;“‘@EéE%Riﬁﬁvﬂﬁiﬁ?ﬂiﬁﬁchmﬂi&&
T &0 B R =100km ~ 500km 2 & ]

i
ﬂ:n

O’ +¢®+c,R*+c,=0 (3.3-41)

H @2‘R2é~ X()-'f’i’ ty 2 = 5(\3!%’@?)60—%3 l‘oi"‘:i’xﬁ'rg{’ Rl
(33-41)5% 5 xo & fy2. = X > A28 s Hfz i

X, = Cely + ¢, Eyjcte + oty +Cp (3.3-42)

Flpb e dog, TR A x 0 F - PR FEHEAR L IR - =X ,:E’*ﬁ%;g;»ﬁ o
il = R S

AN O BER BEELY 2B - AT AR 2 (line fetch)k /2
FEH BT R BB R 5 B AR F R N Y
B LR 0 BRSSPk TR S R RR B (5 HR) R
s R(P) Bk A Bid R (VRS UL % (0p) % (drd 3.3-1 9971])0
oA PR TG (S wR)E AL BN N3 2 R B
sz Hap Bl ORFE R ~ B xR R ﬁ?:’%}iw}i—%t o

AEFEBR MBS ABRE CKRBEE-TTEE BB -ZT T HEZ
P EE- BEC G EEER AU EH Y T EHFE R SRR T
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A B E B 6(07/29~08/01 0 1996) ~ 7 6(10/13~10/17 » 1998) ~ & 5 1
(05/10~05/14 » 2001) ~ & ** (06/22~06/24 » 2001) ~ ¥+ 3 (07/28~ 07/31 >
2001) ~ §14 5 (09/23~ 09/28 » 2001) ~ * % (08/19~ 08/20 > 2003)%  f&
(08/31~09/02 > 2003) % ~ BB h & TR W4T > AT BRI 2 Wb
AT AR R A BT B R 2 Bt W 3 2 B BE
PAAoB) 3.3-1 977 > LB T AU E BE2 SR AR E RiEAr £ 3.3-1
A1 30 o

122 123 124 125
I’ VAR I L4 T 27

Latitude (deg)

120 FE—T
Longitude (deg)

B 331 &LAEriEEZ Xh ERRTEE

4331 - +AErEh A EERTE 2 KFE

BT ERE RN TAUN | VSRELE A
(5&, W) i# (m)
=ik 121.614 24.056 37
iR 121.872 24.579 37
5B 121.756 25.187 40
ot 121.354 25.181 20
- 120.416 24.245 20
% TR 120.108 22.956 20
% b 120.283 22.548 20
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FEECIRG R AATHY UTEE TR R T A
FANEIEEER /;i/\f?% FEF Wb Sl UGS *I;——;-acgig
Haprpv Bh (e MJ BRh A G|l E E T
B TRk ¥ %u;}g 2R p,ﬁ e b L) e & 3.3-2 475 ; i~
LERh AR 5% ’%ﬁﬁiﬁﬁf TR FEETEE 2 g e
FORIEAR B AT AL S ﬁﬁﬁ%’iﬁvﬁia BIE & o He S48~ KB B
ﬁ%%‘$ﬁﬁ\&i%£Sﬂﬁiﬁvﬁkﬁﬂﬁﬁé%%%3&3
3 3384w 0 AEon Ve B S R 2R R EARLT o N R 2
BIE o BT R Akl 2 del vy Fae- AL o ¥ by A
1L 3a2 4L (Error)pvs %1 & BT UGS RR AN E 52
BRERFZEL > HY T3 49287 7 K407 ¢

2
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351 i BHNE

i@f%§ﬁ¢ﬁ¢%Uiﬁ’rzsm1§A (1997) “r3 % 5 4 R 22
SR 2 B R g AR 5 AV B RS A 2 oD
iir)iiﬁ»ii—o’sﬁi;\"b’%gif%fﬁw’ﬁﬁl'kiiﬁ»é F AR K2 A KA
2 gg 2 fadic o Suh F A (1997) b’L’rﬁLss;Lﬁz CRUIE 2= Sl 2

(extended mild-slope equation) 4™ :

-~ ‘f;b +V-(cc, VO)+(cc k> —® YD +[ f, (kh)gV> h+ f, (kh)(Vh)® gk]D =0 (3-5-1)
S
[— 4kh cosh(kh) +sinh(kh) + sinh(kh) +8(kh)* sinh(kh)]
S (k) = 8 cosh’ (kh) (3.5.2)
-[2kh+sinhQkh)] _ ktanh(h)
2 cosh® (kh)
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sec h’ (kh)
6[2kh + sinh(2kh)]’

S (kh) = -{8(kh)* +16(kh)® sinh(2kh)

—9sinh? (2kh) cosh(2kh) + 12(kh) (3-5-3)
-[1+ 2 sinh* (kh)][kh + sinh(2kh)]}
¢ @ LniEF o V=0/ax,0/dy) kT e EREFF 0 (xy) &K
TR aPFFFlF e Gk, aFRARARE g SEF R
k=27/L 5 &R 0 ZEEF L AR h ZKFE L R Of &
P Beod ZE R B AL ST S IE (i o

FA N (3-5-1) i i A Rk FE LA A R 2 L%
Lo B F BN ITAZ B8 - A A B
energy dissipation) » 3% (3-5-1) ¥ &Jd® ek {8 e 25

W4T (wave

0’ D
-—+V-(cc, VD) + ccgkz[(l +if,)— @’ 10

(3-5-4)
+[f (kh)szh + f, (kh)(Vh)2 gkl®=0

2P =108 (3-5-4) ¢ e BV acR f, 03 * Isobe & 4 (1987)
E3%k

f=2tanp ) [T (3-5-5)
y, =0.135 (3-5-6)
y, =0.4-(0.57 +5.3tan §) (3-5-7)

=|4|/h (3-5-8)

7, =0.53-0.3exp(-3/h/L,)+5tan’"? Bexp[-45(yJh/ L, —0.1)*] (3-5-9)
HP tang LAGBAE A4 HRIRZIENG L, FIFARE

B A g e s AT R R RAE o e P RiE Mei
(1983) z 3%k » #— SR EFFHEI » B> fet? > g5

=gt (3-5-10)
i A EMPFEFRE ¢ 53D S #c (perturbation coefficient) »
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e<<l o P (3-5-10) > Pl v 8- 3 B =

D(x, p,0) = (x,y,0)e (3-5-11)
F¢ g R rEE Sl R o B8 (3-5-11) R or N (3-5-4)
<L Y N - I E I S P N 2l I 'B**mfﬁ%rﬂ”d’i’”

RA ¥ H > 4235 (time-dependent parabolic mild-slope equation) » 4+ 3t
TR

—2wi%'7 =V (CC,V @) +ce k(1 +if, 7
+[f,(kh)gV>h+ f,(kh)(Vh)® gkly

At RN MR o " MBI 2 PFR o 5@t Y (3-5-12) 2
#1258 > = ¢ 31% Radder (1979) z )izrﬂ-+ n&r;“ (3-5-13) #7

(3-5-12)

:,-‘\ .\‘:\-%? [

—__ ¢
vt (3-5-13)
¢ (3-5-12) W S5t (3-5-14)

3 201 @
CC. ot

g

=V +k¢p (3-5-14)

H

V2. /cC 2 2
kc =k2(1+lfd)— CC g _+_[f1gV h2£2(Vh) gk] (3_5_15)

g

P TR 2 i 2 A R F 2w g2 (Alternating Direction
Implicit Method) » & #& ADI /% o A 3% & 87 LBl > 4B 3.5-1 7
oo Hird 2 425058 (3-5-14) enficim £ A V4o

bri —bpa

B g . 2 yn+l/2 1 2 n+l/2 2 yn 1 2 n
fp,q 1 =0, ¢p,q + E (k. )p,q ¢p,q + 5y ¢p,q + E (k. )p,q ¢p,q (3_5_16)
— At
2
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¢n+l _¢n+1/2 1 1
p-q P . o2 gn+l/2 2 n+l/2 2 ;n+l 2 n
fp,q 1 l_5x ¢p,q +§(kc )p,q ¢p,q +5y¢p,q +§(kc )p,q¢p,q (3'5'17)
— At
2
20
[, =—— (3-5-18)
e (ch)p,q

n _ 2 n n
6247, = Lo Z;”f "fng (3-5-19)

R Y A
sign, =1 Ay"j ra (3-5-20)

&(3-5-16) T 5% (3-5-20) ¢ TH p R E ox fht wehy p B
2o THE g NE y D e ad g BRREZE PR o REARER A &
2ALBERFE » Av v Ay ABHE x vy Fh2 Lo FEE-

g3t OrE B A ik SR ATt B b @ BN RiEp g
FAE TR (stability) R 48 o * it 2 #ici@ = ;2 3 Von Neumann's 7& %
A R

¢;jq — égneiapreiﬁqu (3_5_21)

s~ 38 (3-5-16) % ;¢ (3-5-17) 7 F
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Fa 5 ) = 25 sin* (P20)
g = P i_[g(k y AL Sinz(LAy)] (3-5-22)
p.q 4 c/p.q sz 2
Frad U ), = sin* (]
£ = (3-5-23)
A oy
o4t [ (k) ,, N sin” ( 5 )]
;¢ (3-5-22) % ;% (3-5-23) % 3%~ F]+ (amplification factor)
|§|:|§1§2|:1 (3'5'24)

RN Ee o2 dE S E A KR ST R
(unconditionally stable) =% % o

ESRAP SEE TR R e U SRR S R I R & f R
B (radiation boundary condition) % 4c i EJE o HB R 152 ¥ o 52 % 2
e AR E R R R R WM RERT AL R aw
R L PAR W E ST I - MR B e ) - S

<

[ sodg 2 e s foif B 15 2 (fully and partial absorption boundary

condition)

WA REEERAF Ry R iE g aEe s R .
Rlpt @R gt e 2o PARBER S 2 2R R g (fully
absorbed boundary condition) o &3t B b ST IR > ek (i £ 0 R

Fi i@ B (partial absorption boundary condition) @ # #c & ;% 4
- X
e

@ _o@ic® o bop
dt a or

(3-5-25)

8P o L ex iz (absorption coefficient) o Bk a=1 Bl R
PHEFER S F a=0 RINER AL 2F B F O<a<l Bl E
e R oY o Bankao g RER Ym0 g
BTN T o Y r:|r|:xcost9'+ysint9'ifﬁ§ o0 HRNER e
R R FAMGBTE-HET
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T 056+ L —siner (3-5-26)
ax &

o ;\: (3-5-25) vEX @,ﬁqé;}ﬁ;{ (4 ;;

XxT

%mmosev:o . B, (3-5-27)

F(3-5-27) ¢ B, & ox ghenuE R oo BV v N RRE E L E
y phentgsti g R B, 0 7 7

%iilmﬁsmﬁ':o . B, (3-5-28)

SRR LR N STIERE S SERNEAST D N TR S
20 I BeE S N AR SR AR TR - AR AR
SR H AT & &}ilﬁ»/éi)‘k’j'i ,’,/E‘gf?: (Hsu 'ft’ Wen, 1999)°

I. %=:8 %% (given boundary condition)

O SEEHES TA S R SV EF R AR R
FF NSRS E R S d S S e od B
AAEE LA e FRIGE G e Do R F b R R iE T
TR
ap . .
= =ik(g, = 4,) =ik p+ 2k 4, OB (3-5-29)

v

5P g R Al ox PwirB o g R A f x ek S o
L < & s
P AP ATER Bzt i A AR L ] o PG HozapiE i o d
7 A T 3 Aot (3-5-30) AT
X ZABSG 47
P g
&= .
2. 2 ABS(4,,)
P q

(3-5-30)

B2 5%
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i

PR R R (Ar) RN fdci iR Tt Sl
H z%@ﬁ‘ Behd & Sfice At S8 N e
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At = N ——Ax’ (3-5-31)
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4.1-1

2001 2002 2003 2004 2001 2002 2003 2004
8~12 8~9 1-12 | 6-8 39 39 61 39
1~11 4~12 1-10 | X 61 61 61 X
1~12 4~12 1-12 | X 61 61 61 X
1~12 1-12 |6-12 |6-8 61 61 61 39
1~12 1~12 | 3~10 |6-8 61 61 61 39
1~12 1~12 |6~12 |6-8 61 61 61 39
4~12 1~12 1~12 | 6-8 61 61 61 39
4.1-2 d
M2 S2

No. 2001 (2002 |2003 {2004 |2001 |2002 (2003 |2004

1 KL|121.825.4/0.423 |0.411 |0.407 |0.415 |0.106 |0.101 |0.103 |0.089

2 TP [121.3|125.2/0.337 [0.400 |0.317 |X 0.109 [0.117 |0.116 |X

3 AP|120.0)23.0/0.198 |0.128 |0.135 |X 0.041 |0.003 |0.004 |X

4 KH|120.222.6/0.365 |0.357 |0.437 |0.014 |0.152 |0.154 |0.096 |0.052

5 HL {121.724.0/0.007 |0.031 |0.028 |0.036 [0.107 |0.112 |0.109 |0.099

6 SA [121.9]24.7/0.055 |0.042 |0.051 |0.036 [0.112 |0.111 |0.111 |0.097

7 TC|120.4{24.3/0.107 |0.152 |0.162 |0.121 |0.127 |0.10/ |0.126 |0.089




41-2 d
N2 K2
No. 2001 |2002 |2003 |2004 (2001 |2002 |2003 |2004
1 KL |121.8|25.4/0.066 |0.066 |0.063 |0.066 |0.034 |0.033 |0.037 |0.034
2 TP |121.3|25.2/0.103 |0.114 |0.086 |X 0.023 |0.037 |0.007 |X
3 AP|120.0/23.0[0.044 |0.026 [0.025 X 0.031 |0.014 |0.015 X
4 KH|120.2/22.6|0.062 |0.067 [0.110 |0.058 |0.033 |0.034 |0.054 |0.047
5 HL |121.7|24.0|0.113 |0.101 [0.109 |0.109 |0.003 |0.004 |0.002 |0.026
6 SA |121.9/24.7|/0.089 |0.093 [0.093 |0.099 |0.006 |0.005 |0.007 |0.024
7 TC|[120.4/124.3/0.178 |0.215 |0.212 |0.208 |0.026 |0.020 [0.038 |0.078
41-2 d
K1 o1
No. 2001 |2002 |2003 |2004 (2001 |2002 |2003 |2004
1 KL|121.825.4/0.031 |0.021 |0.025 |0.025 [0.031 |0.022 |0.020 |0.021
2 TP [121.3|125.2/0.027 [0.032 |0.028 |X 0.022 [0.024 |0.023 |X
3 AP|120.0)23.0/0.066 |0.035 |0.038 |X 0.059 [0.035 |0.035 |X
4 KH|120.2(22.6/0.169 |0.167 |0.015 |0.043 |0.113 |0.111 |0.103 |0.028
5 HL |121.7/24.0/0.014 |0.019 |0.013 |0.019 |0.005 |0.013 |0.005 |0.010
6 SA 121.9/24.7|/0.023 |0.021 |0.022 |0.032 |0.016 |0.016 |0.018 |0.017
7 TC|120.4{24.3/0.033 |0.021 |0.019 |0.007 |0.030 |0.011 (0.014 |0.013




41-2 d
P1 Q1
No. 2001 (2002 |2003 |2004 (2001 [2002 [2003 |2004
1 | |KL|121.825.4/0.006 |0.009 [0.001 |0.006 [0.005 |0.014 |0.003 |0.002
2 | |TP|121.3[25.2/0.003 [0.008 |0.015 |X 0.011 |0.010 [0.006 |X
3 | |AP|120.023.0/0.031 [0.016 |0.013 |X 0.021 |0.008 [0.009 |X
4 | |KH|120.2/22.6/0.048 |0.052 [0.043 |0.035 |0.021 |0.020 |0.171 [0.016
5 | |HL|121.7/24.00.010 |0.007 [0.004 |0.006 |0.002 |0.002 |0.001 |0.005
6 | |SA|121.9/24.7/0.006 |0.006 [0.014 |0.017 |0.004 |0.004 |0.003 |0.016
7 | |TC|120.4/24.30.005 |0.014 [0.012 |0.019 |0.005 |0.010 |0.008 |0.007
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4.1-3

No. M2 |S2 N2 K2 K1 O1 P1 Q1

1 120.1 (23.2/0.041 |0.052 |0.013 |0.021 |0.031 |0.028 |0.022 |0.003
2 121.4 |23.1|0.044 |0.084 |0.124 |0.030 |0.015 |0.007 |0.002 |0.004
3 121.5 (22.7|0.022 |0.098 |0.104 |0.026 |0.023 |0.018 |0.010 |0.007
4 120.8 |21.9/0.066 |0.074 |0.052 |0..016 0.044 |0.032 |0.021 |0.003
5 121.65(24.0/0.040 |0.096 |0.116 |0.027 |0.013 |0.007 |0.005 |0.006
6 120.4 (22.4/0.080 |0.051 |0.014 |0.019 |0.036 |0.032 |0.034 |0.003
7 122.0 |25.1|0.170 |0.071 |0.084 |0.010 |0.015 |0.004 |0.010 |0.003
8 121.5 |22.1|0.038 |0.072 |0.094 [0.024 |0.027 |0.034 |0.014 |0.004
9 121.9 |24.6/0.014 |0.108 |0.106 |0.024 |0.024 |0.011 |0.015 |0.009
10 120.6 |24.3/0.171 |0.058 |0.205 |0.081 |0.009 |0.012 |0.021 |0.008
11 120.5 |22.5/0.097 |0.053 |0.019 |0.019 |0.047 |0.040 |0.037 |0.009
12 121.4 |25.2|/0.445 |0.138 |0.103 |0.072 |0.023 |0.032 |0.019 |0.009
4.1.3

4.1-2




M2 K1
4.1-11~18
M2 S2
2003
M2
S2 N2
4.2
421



1980

u u Ou LY ou uwan¢—v(2a)sin¢)=— g o 1 op, T,~T,
Rcosp 8y pRcosp Oy plh+¢)
4.2-1




2 —
v u vy wang oo g 1P, Ty T,

o Rcospdy RO$ R Rop pRo¢p plh+<)

of 1 (@ o
a_f+ rasd {a(u(k+§))+£((h+§)vcos¢)j -0

P Ny e T

T, = pkuvNu +v

k

Tsx = CDpan V sz + Wy2 Tsy = CDpa Wy V WVZ + Wy2

Co
Pq
W, X

W, y

4.2.2

4.2-1~4.2-4
421 422

4.2-2

4.2-3

4.2-4

4.2-5



4G —

8, 20 =

0. DG —

00 08 1Z 1B 00 OB 12 18 00 OB AZ 18 00 08 12 18 0O 08 X 18 00 08 12
JUR 2B JUN 29 JUN 3D JUL 1T UL 2 gL 3

HualLien
4.2-1

e —

8, 20 =

0. [ —

Lrll rly

Oo 0% 1T 1B 00 OB 1Z 18 00 OB 1Z 18 00 08 12 18 00 08 1F 18 o0 08 12
JUW 2B JUN 29 JUN 3D JUL 1 UL 2 UL 3

Sudo
4.2-2



- 1,7 —

= Nl =)

HualLien
4.2-2

-0.Bx —

-'lll:'}_

- 1,7 —

= 0, s =

oo

A A

AUG 11 AUE»1$2
Sudo
4.2-4




4.2.3

NOAA

NOAA

NOAA

EMD



4.3

4.3.1

momentum equation continuity equation Dronkers, 1975

momentum equation

ou ou Ou ou 1op | 0O ( Guj 0 ou 0 ( 8uj
—tU—+V—tW—= -t | — |V, — |+ —| VvV, — |+ —|V, —
ot ox Oy 0z pox |ox\' ox) oy\ oy) 0Oz\ Oz

43-1
ov.  ov  Ov ov 1lop 6[ av) 0 ov 8( ij
—tu—+v—tw—=—fu———+| v, — [+ —| Vv, — [+ —| Vv, —
ot ox Oy 0z poy |ox\ ox) oy\ oy) oz\ oz

4.3-2
ow ow Oow ow 1op 8[ 6wj 0 ow 6( ij
—tU—FV— A W— =g ——— | — |V, — [+ —| v, — [+ —| Vv, —
ot ox oy 0z p oz |Ox ox ) Oy oy ) oz oz

4.3-3

continuity equation
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turbulent eddy viscosity

v

p hydrostatic pressure

f
g
u x
vy
Wz
PC
_ ¢ _ ¢
u= ! J-udz V= ! Ivdz 4.3-5
(h+$)2, (h+8)2,
h g
Nihoul, 1982
@ ;@ ;@_ ;_ 6_§ 82; 82; _iapa_ T e T o
o T ey TV TES +“‘(ax2+ay2] o ox  ph+l) plhtc)
4.3-6
dv —av —ov = oL (&% %) 1dp, 1, 7,
6t+u6x+v8y_ Su g@ +ay[8x2+8y2j p Oy p(h+é’)+p(h+é’)
4.3-7
%+%(Z(h+g))+%(§(h+g)):o 4.3-8
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4.4-2
D X
R E M g X
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2
Fo-88 M ];4
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M ,,C0S ¥ cos O
F = o(—)R —

)

F,= g (PR (0L - S0 T,
(4.4.3) (4.4.4) y=0+p S

0 X

p=~R?>+D? - 2DR cos 0
_ Dcos 0 - R
Yo,

) D sin @
sny =——
Yo,

cos y

R/D (44.3) (44.4) cosy/p?

(4.4.3)

(4.4.4)

(4.4.5)
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(4.4.6b)
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D2
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(1+ 3cos 26)

i(%)R
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5 {sin € —sn 61+ 3£cos 0 +~-)}
D D
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(4.47) (4.4.8)

(4.49ab)  (4.4.10)

0 _p
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10Q _
r 00 ¢
Q. = wKAf dr:ﬂ
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F. r 0
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KM
Q=0,+Q, = > - Z cos 6 + C, (4.4.12)
r=0 p= Q=0
Co=-KM/D =R 0 X
1 Rcos 6 1
Q=KM (—- ——F—-—
( = = (4.4.13)
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(Variable Learning Rate)

(Resilient)

L evenberg-Marquardt(L-M)

L evenberg-Marquardt

(Neural Network Toolbox User’s Guide)

L-M

Hessian

X Xir

J  Jacobian

Hessian M

4.4.1.3
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4.4-3 ( )

7 17 16.9 118.9 985 150 -

7 20 17.3 119.0 985 150 -

7 23 17.7 119.1 985 150 -

8 02 18.1 119.2 985 150 -

8 05 18.3 119.3 985 150 -

8 08 18.7 119.5 985 150 -

8 11 191 119.6 982 150 -

8 12 19.2 119.6 982 150

8 13 194 119.6 982 150 -

8 14 195 119.6 982 150 -

8 15 19.6 119.7 982 150 -

8 16 19.7 119.8 982 150 -

8 17 19.7 119.8 975 150 -

8 18 19.8 119.9 975 150 -

8 19 19.9 120.0 975 150 -

8 20 20.0 120.1 970 150 -

8 21 20.0 120.2 970 150 -

8 22 20.1 120.3 970 150 -

8 23 20.3 120.5 970 150 -

9 00 20.3 120.5 970 150 -

9 01 204 120.5 970 150 -

9 02 20.5 120.6 970 150 -

9 03 20.6 120.7 970 150 -

9 04 20.7 120.8 970 150 -

9 05 20.8 120.9 970 150 50
9 06 20.9 121.0 970 150 50
9 07 210 121.2 970 150 50
9 08 21.2 121.3 970 150 50
9 09 21.3 121.5 970 150 50
9 10 214 121.7 970 150 50
9 11 21.7 121.9 970 150 50
9 12 221 122.4 970 150 50




9 14 22.3 122.6 970 150 50

9 15 225 122.7 970 150 50

9 16 22.6 122.8 970 150 50

9 17 229 123.0 970 150 50

9 20 23.5 123.8 970 150 50

9 23 24.3 124.4 970 150 50

4.4-4 ( )

27 20 17.4 127.0 973 200 50

28 17 18.5 125.3 950 250 100
28 20 18.5 125.1 950 250 100
28 23 18.7 124.7 950 250 100
29 02 18.8 124.4 950 250 100
29 08 18.9 124.0 942 250 100
29 11 18.9 123.9 942 250 100
29 14 18.9 123.7 942 250 100
29 17 18.9 123.4 942 250 100
29 20 19.0 123.2 942 250 100
29 23 19.0 122.9 945 250 100
30 00 19.0 122.9 945 250 100
30 01 19.0 122.8 945 250 100
30 02 19.1 122.7 945 250 100
30 03 19.1 122.7 945 250 100
30 04 19.1 122.6 945 250 100
30 05 19.1 1225 945 250 100
30 06 19.1 122.4 945 250 100
30 07 19.1 122.3 945 250 100
30 08 19.1 122.3 952 250 100
30 09 19.1 122.3 952 250 100
30 10 19.1 122.2 952 250 100
30 11 19.2 122.1 952 250 100




30 12 19.2 122.1 952 250 100
30 13 19.2 122.1 952 250 100
30 14 193 122.0 952 250 100
30 15 194 122.0 952 250 100
30 16 194 122.0 952 250 100
30 17 19.6 122.1 952 250 100
30 18 19.6 122.1 952 250 100
30 19 19.7 122.1 952 250 100
30 20 19.8 1221 952 250 100
30 21 19.9 1221 952 250 100
30 22 20.0 1221 952 250 100
30 23 20.2 1221 965 250 100
1 00 20.3 1221 965 250 100
1 01 20.4 1221 965 250 100
1 02 20.6 122.0 968 200 80
1 083 20.7 122.0 968 200 80
1 04 20.8 122.0 968 200 80
1 05 21.1 122.0 968 200 80
1 06 21.3 122.0 968 200 80
1 07 21.5 121.9 968 200 80
1 08 21.7 121.8 975 200 -

1 09 21.8 121.7 975 200 -

1 10 21.9 121.7 975 200 -

1 1 21.9 121.6 975 200 -

1 12 22.0 121.6 975 200 -

1 13 22.1 121.6 975 200 -

1 14 22.2 121.6 975 200 -

1 15 224 121.7 975 200 -

1 16 22.6 121.7 975 200 -

1 17 22.8 121.7 975 200 -

1 18 23.0 121.8 975 200 -

1 19 231 121.8 975 200 -

1 20 23.3 121.8 975 200 -




1 21 235 121.8 975 200
1 22 23.7 121.7 975 200
1 283 239 121.5 975 200
2 00 24.0 121.5 975 200
2 01 24.1 121.5 975 200
2 02 24.3 121.5 980 200
2 03 24.4 121.5 980 200
2 04 24.6 121.6 980 200
2 05 24.8 121.6 980 200
2 06 24.9 121.6 980 200
2 07 25.0 121.6 980 200
2 08 25.0 121.6 980 200
2 09 25.0 1215 980 200
2 10 25.1 121.4 980 200
2 11 25.2 121.0 983 150
2 12 25.2 121.1 983 150
2 13 25.2 121.1 983 150
2 14 25.3 121.1 983 150
2 15 254 121.2 983 150
2 16 25.6 121.3 983 150
2 17 25.8 121.4 983 150
2 18 25.9 1215 983 150
2 19 26.0 1215 983 150
2 20 26.2 121.6 983 150
2 21 26.3 121.7 983 150
2 22 26.5 121.8 983 150
2 23 26.7 121.9 983 150
3 02 27.0 122.0 983 150
3 05 27.3 122.1 983 150
3 08 275 122.2 983 150
3 11 27.7 122.1 990 120




4.4-5 ( )
10 23 22.7 127.4 970 250 100
11 02 22.9 127.1 970 250 100
11 05 23.0 126.6 965 250 100
11 08 231 126.4 965 250 100
11 11 23.5 126.0 965 250 100
11 12 23.8 125.8 965 250 100
11 13 23.8 125.8 965 250 100
11 14 239 125.6 960 250 100
11 15 239 125.5 960 250 100
11 16 24.0 125.4 960 250 100
11 17 241 125.2 960 250 100
11 18 24.2 125.2 960 250 100
11 19 24.3 125.1 960 250 100
11 20 24.3 125.1 960 250 100
11 21 24.6 125.0 960 250 100
11 22 24.8 124.9 960 250 100
11 23 25.0 124.8 960 250 100
12 00 251 124.8 960 250 100
12 01 253 124.6 960 250 100
12 02 255 124.5 960 250 100
12 03 25.6 124.3 960 250 100
12 04 25.7 124.2 960 250 100
12 05 259 124.2 960 250 100
12 06 26.2 124.1 960 250 100
12 07 26.4 123.9 960 250 100
12 08 26.5 123.8 960 250 100
12 09 26.7 123.5 960 250 100
12 10 26.9 123.3 960 250 100
12 11 271 123.1 960 250 100
12 12 27.2 122.8 960 250 100
12 13 27.3 122.7 960 250 100
12 14 27.5 122.5 955 250 100




12 15 275 122.4 955 250 100
12 16 27.7 122.2 955 250 100
12 17 27.9 122.0 955 250 100
12 18 28.0 121.8 955 250 100
12 19 28.1 121.6 955 250 100
12 20 28.2 121.3 955 250 100
12 21 28.3 120.9 955 250 100
12 22 28.3 120.7 955 250 100
12 23 284 120.5 975 200 50
13 02 28.5 120.0 980 150 -
44.3
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10.

11.
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(2000)  (2001)"
97 -104
(2001)" NAO99b
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(1996) " "

(2000)"
Kumar, A., and Minocha, V.K., (2001) “A Discussion on

Back-propagation Neural Network in Tidal-level Forecasting, by Tsal,
C.P, and Lee, T.L.,” Journal of Waterway, Port, Coastal and Ocean
Engineering, vol. 127, pp. 54-55.

Lee, T.L.,, and D.S. Jeng (2002) “Application of artificial neural
networks in tide forecasting,” Ocean Engineering, Vol. 29, pp.
1003-1022.

Mandal S., (2001) “A Discussion on Back-propagation Neural Network
in Tidal-level Forecasting, by Tsai, C.P, and Lee, T.L.,” Journal of
Waterway, Port, Coastal and Ocean Engineering, vol. 127, pp. 54-55.

Medina, JR., (2001) “A Discussion on Back-propagation Neural
Network in Tidal-level Forecasting, by Tsai, C.P, and Lee, T.L.~
Journal of Waterway, Port, Coastal and Ocean Engineering, vol. 127,
pp. 55-57.

Tsai, C.P, and Lee, T.L., (1999) “Back-Propagation Neural Network in
Tidal-Level Forecasting,” Journal of Waterway, Port, Coastal and
Ocean Engineering, vol. 125, pp. 195-202.
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2003 1649 1323 1323 1323
AKE | 2000 8784 8527 8527 8527
2001 8760 8664 8663 8663
2002 8760 8678 8677 8677
2003 8760 8760 8760 8760
g2k | 2000 8784 8714 8714 8714
2001 8760 8643 8643 8643
2002 8761 8563 8562 8562
2003 8760 8760 8760 8760
=& | 2000 8784 8784 8784 8784
2001 8761 8722 8722 8722
2002 8760 8732 8732 8732
2003 8762 8762 8762 8762
&7k | 2000 0 0 0 0
2001 4186 4186 4186 4186
2002 8760 8760 8760 8760
2003 8759 8703 8703 8703
% T %E | 2000 8229 6859 6859 6859
2001 7717 6759 6759 6759
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2001 7901 7471 7471 7471 7471 7471
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Bk 2000 |0 0 0 0 0 0
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8/1/02

Time (day)

] 2002/11/1~2003/1/31, Taipei

measurement
NOAA

+

30

o n o

(s/w) paads puim

11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03

11/1/02

Time (day)

M 2002 &
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/
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e

B 5.2-15
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1 2001/2/1~2001/4/30, Lyudao

7 4 + measurement a.
11— WAM model
6 1--—--- SWAN model
5 -
g ]
o 4
r l
'\

0~ T T I T T e e
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
8
4 2001/5/1~2001/7/31, Lyudao ]
74 + measurement k b
11— WAM model I'I
61----- SWAN model I

Hys (M)

O e L L
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
8
4 2001/8/1~2001/10/31, Lyudao
7 4 + measurement C
1 —— WAM model
6= - SWAN model
5 -
g 4
24
T %

0 T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01
Time (day)
8
1 2001/11/1~2002/1/31, Lyudao d
7 + measurement .
1 —— WAM model
61----- SWAN model
5 -
E
ER
- ]

B S ant s o aald b dasdtaioiy

11/1/01 11/15/01  11/29/01 12/13/01 12/27/01 1/10/02 1/24/02
Time (day)

B 52-16 S %E T 2000 EFplT % oy @2 R
@FF bEF ~cHKhF-~dt %)
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1 2002/2/1~2002/4/30, Lyudao

7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]

0 T T I
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
8
4 2002/5/1~2002/7/31, Lyudao
7 4 + measurement b
11— WAM model
61----- SWAN model

Hys (M)

0 T T T T T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
8
4 2002/8/1~2002/10/31, Lyudao
7 4 + measurement C
1 —— WAM model
6__ ————— SWAN model
5] |
£ ) \
247 |H lll
T

0 T T T T T A T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
8
4 2002/11/1~2003/1/31, Lyudao d
7 4 + measurement .
1 ——— WAM model
e1----- SWAN model
5 -

Hys (M)

0 T T T T T T T T T T T T T T AT T e

11/1/02  11/15/02  11/29/02  12/13/02 12/27/02  1/10/03 1/24/03
Time (day)

B 5.2-17 S BE'FiT72002 2R HABEREY E
@afEF b % -cHF~d* %)
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2001/2/1~2001/4/30, Lyudao

18 7] + measurement a
16 - WAM model
wud----- SWAN model
12 4
£ ]
= 10
= ]
8 -
6 —
4 -
2 -
0 T T T T
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Lyudao b
18 - meas )
] urement
16 — WAM model
ud--—--- SWAN model
12
= 10 -
= 1
8 -
6 -
4 —
2 -
0 T T T T T T A T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 N 2001/8/1~2001/10/31, Lyudao
] + measurement C.
16 — WAM model
P SWAN model
12 4
€ ]
= 10 -
3 ]
=
8 -
6 -
4 -
2 -
0 T T T T T T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
20
1 2001/11/1~2002/1/31, Lyudao
18 + measurement d
16 WAM model '
wud-—---- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 -
2 -
0

11/1/01  11/15/01 11/29/01  12/13/01 12/27/01  1/10/02 1/24/02
Time (day)

B 5218 A %E'iT200l #F Rl m G ees
@%%F -bEF -c#F-dt F)
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N 2002/2/1~2002/4/30, Lyudao
18 ] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6 -
4 -
2 -
0 T T T T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
1 2002/5/1~2002/7/31, Lyudao
18 7] + measurement b
16 — WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 -
2 -
0 T T T T T T A T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02
Time (day)
20
1 2002/8/1~2002/10/31, Lyudao
18 7] + measurement C.
16 — WAM model
wud4-——-——--- SWAN model A
12 4
3 ]
= 10 -
S ]
=
8 -
6 -
4 -
2 -
0 T T T T T T T T T T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
20
1 2002/11/1~2003/1/31, Lyudao
18 7] + measurement d
16 WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 -
2 -
0 T T A T T T T T A T T

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
Time (day)

B 52-19 5 K% § % 2002 & F B4 P R E @20 1)
@a%% ~bEF ~ciF ~d* %)
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1 2001/2/1~2001/4/30, Eluanbi

7 4 + measurement a.
11— WAM model
69— ———— SWAN model

Hys (M)

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

Time (day)
10
9 ] 2001/5/1~2001/7/31, Eluanbi
] + measurement b
8 - WAM model "‘
7d-=-=--- SWAN model £\
~ 6 -
é o
3 %]
= ]
4 -
3 -
2 -
l -
0 P T T T T T T T T T T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
8
4 2001/8/1~2001/10/31, Eluanbi
7 4 + measurement C
11— WAM model
61----- SWAN model

Hys (M)

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

Time (day)
8
1 2001/11/1~2002/1/31, Eluanbi
7 4 + measurement d
11— WAM model
e1----- SWAN model
5 -

Hys (M)

0 T T T

11/1/01  11/15/01 11/29/01 12/13/01 12/27/01  1/10/02 1/24/02
Time (day)

W 52-20 HA4g%H f tif 2001 &£ PRl AR R @
2 V@l 5% -bEF~cHhFE~dE F)
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1 2002/2/1~2002/4/30, Eluanbi

7 4 + measurement

11— WAM model
6 1--—--- SWAN model
5 -

Hys (M)

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)

8
4 2002/5/1~2002/7/31, Eluanbi

7 4 + measurement b
1 —— WAM model

L R SWAN model

5 -

Hys (M)

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
8
4 2002/8/1~2002/10/31, Eluanbi
7 4 + measurement C
1 —— WAM model -
69— ——— SWAN model

Hys (M)

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
8
1 2002/11/1~2003/1/31, Eluanbi
7 + measurement d
1—— WAM model
61----- SWAN model

Hys (M)

11/1/02

11/15/02  11/29/02

ZiR® %% b F ~cfF ~d

12/13/02  12/27/02
Time (day)
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2001/2/1~2001/4/30, Eluanbi

18 7] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6 -
4 -
2 -
0 T T T T
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Eluanbi b
18 7] + measurement -
16 — WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 -
2 -
0 T T A T T A T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 N 2001/8/1~2001/10/31, Eluanbi
] + measurement C.
16 — WAM model
P SWAN model
12 4
3 ]
= 10 -
S ]
=
8 -
6
4
2
0
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
20
1 2001/11/1~2002/1/31, Eluanbi
18 7] + measurement d
16 — WAM model
wud-—---- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 -
2 -
0 T T A T T A T
11/1/01 11/15/01  11/29/01  12/13/01  12/27/01 1/10/02 1/24/02
Time (day)

W 52-22 5 K45% i 2001 & F Rl F B P e
2 V@l 5% -bEF~cHhFE~dE E)
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2002/2/1~2002/4/30, Eluanbi

18 7] + measurement a
16 - WAM model
wud----- SWAN model
12 4
£ ]
'_:, p
8 -
6
4
2
0~ T I T T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
2002/5/1~2002/7/31, Eluanbi
+ measurement b
WAM model )
————— SWAN model
E
=
8
6
4
2
O s a aadaabtss s s
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124/02
Time (day)
20
1 2002/8/1~2002/10/31, Eluanbi
18 7] + measurement C.
16 — WAM model
14 1----- SWAN model
12 4
= ] -
= 10
o ]
8 -
6
4
2
0 T T T T T T T T T T T AT
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
20
1 2002/11/1~2003/1/31, Eluanbi
18
] + measurement d
16 WAM model '
ud--—--- SWAN model
12 4
£ 1 +
< 10
= 1
8 -
6 -3
4 -
2 -
0

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
Time (day)

F152-23 ERAgH A 472002 FpA b ehyEeE
2 V@l 5% -bEF~cHhFE~dE E)
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Hys (M)

2001/2/1~2001/4/30, Penghu
+ measurement a
WAM model

————— SWAN model

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

Time (day)
8
1 2001/5/1~2001/7/31, Penghu
7 * measurement b
1 WAM model |
E1----- SWAN model )

Hys (M)

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

Time (day)
8
4 2001/8/1~2001/10/31, Penghu
7 4 * measurement C.
) WAM model
6 1----- SWAN model
5 -

Hys (M)

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

Time (day)
8
4 2001/11/1~2002/1/31, Penghu
7 + measurement d
b WAM model "
] SWAN model
5 -
E .
o 4 -
T

11/1/01  11/15/01 11/29/01 12/13/01 12/27/01  1/10/02 1/24/02
Time (day)

BB AT 2001 E R Rl A B R
2 RE %% bLFcHE ~ds

B 5.2-24
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Hys (M)

2002/2/1~2002/4/30, Penghu
+ measurement a
WAM model

————— SWAN model

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02

Time (day)
8
4 2002/5/1~2002/7/31, Penghu
7 + measurement b
1 WAM model
6 1-=-—--- SWAN model
5 -
g J
24 ]
- J

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Time (day)
8
-4 2002/8/1~2002/10/31, Penghu
7 + measurement C
1 WAM model -
i e SWAN model

Hys (M)

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02

Time (day)
8
4 2002/11/1~2003/1/31, Penghu
7 + measurement d
b WAM model
61----- SWAN model
5 -

Hys (M)

® 5.2-25

11/1/02  11/15/02 11/29/02 12/13/02 12/27/02  1/10/03 1/24/03
Time (day)

BB AT 2002 ER Rl EAS A
LWRE (%% bEE cHKEdE
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20
18
16
14
12
10

Tys (M)

o N A~ O

20
18
16
14
12
10

Tys (M)

o N b~ O ©

Tys (M)
i
o

20
18
16
14
12
10

Tys (M)

o N b O

/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

2001/2/1~2001/4/30, Penghu
* measurement a
WAM model

————— SWAN model

Time (day)

2001/5/1~2001/7/31, Penghu b
+ measurement -

WAM model
————— SWAN model

Time (day)

2001/8/1~2001/10/31, Penghu
. measurement c
WAM model )

————— SWAN model

Time (day)

2001/11/1~2002/1/31, Penghu
+ measurement d
WAM model '

————— SWAN model

11/1/01  11/15/01  11/29/01  12/13/01  12/27/01  1/10/02 1/24/02

B 5.2-26 # 5 2 4T 2001 & F 7 (L1

Time (day)

gy

2ZWERE %% -bEE ciKhE d 2 )
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Tys (M)
[N
1S

20
18
16
14
12
10

Tys (M)

o N A O ©

20
18
16
14
12
10

Tys (M)

o N A~ O ©

20
18
16
14
12
10

Tys (M)

o N A O ©

2002/2/1~2002/4/30, Penghu
+ measurement a
WAM model

————— SWAN model

/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02

Time (day)

2002/5/1~2002/7/31, Penghu
+ measurement b
WAM model )

————— SWAN model

/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Time (day)

2002/8/1~2002/10/31, Penghu
+ measurement C.
WAM model
————— SWAN model

/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02

Time (day)

2002/11/1~2003/1/31, Penghu
. measurement d
WAM model )

————— SWAN model

11/1/02  11/15/02  11/29/02  12/13/02 12/27/02  1/10/03 1/24/03

W 5.2-27

Time (day)

BB AT 2002 E R Rl R e
2 WREF @4 % ~bEE ciE dt
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4 527 sRBEHITABENRE B2 Rt i

Shc| NOAA st | BFR USRI S | AR U R T
i FRRES2 | cpug | Apaw | Apas | Feaw
ey 2.96 1.05 6.24 163 | 614
iy 2.36 0.89 5.77 134 | 532
0 2.67 0.98 6.41 153 | 615
oLE 355 123 6.66 193 | 6.66
e 2.59 0.89 5.88 137 | 574
ey 2.11 0.75 5.68 111 | 518
e 2.50 0.98 6.43 150 | 6.16
oLF 3.63 1.26 6.85 197 | 675

IR (D) FEAF (D) A RED (F)

% 528 BAGFA FIABEIE B2 M4

SHc| NOAA = f s | BF R USSR HIRTIS | i AR UGS R 4
i FRAEEE T S | Apan | Fpad | Fpaw
e 6.79 1.27 5.59 196 | 541
Y 5.71 1.17 5.5 173 | 515
e 6.12 1.16 5.79 178 | 537
oLF 8.09 153 5.96 237 | 591
oy 6.17 1.07 5.27 165 | 507
ey 5.06 0.99 5.40 142 | 488
e 6.07 121 5.86 181 | 538
oLF 8.47 1.59 5.98 244 | 589

S hiE (2 p) AR (29) A EED (F)
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% 529 EPEOHITHRBHIEE B2 it 4

SHc| NOAA < st | BF A RESHRTES | TR LS RS
" BREEEE T s | Apaw | Ak | Apad
e 5.02 0.86 4.95 091 | 388
Y 451 0.94 5.42 117 | 447
o 5.20 1.02 5.55 104 | 433
oLF 6.50 1.10 5.19 110 | 4.03
ey 4.71 0.76 4.72 084 | 378
ey 4.04 0.83 5.33 101 | 465
e 5.09 1.05 5.65 117 | 463
oLz 6.51 1.16 5.29 117 | 413

SR (D) AEAS (20) ARED (1)

5.2.3 ‘_—./%7 ']}f\?li"ﬁﬂpdi #a-ﬂ%r %*%‘H—

AEAH LR T BREALSELEES BRIV (S o BT R
FH RPN 2 T AN 2 % (F- R F] 5.2-28 1 M) 5.2-55 4
B 22000 # 2% 22003 & 1% 2% T i 3aes AB - R
cP B LABHITASZFRITEAR C FHEF TS S RKE] B

PREBLLEAEMET P e BBlE 2 ML WAM HsN 2 deE g
223 mR: SWAN 235 od BP 7ar il 3 S 48% 1+ <
Rivr» EFRIFH 278 FE 7 -T2 0B L ARAFEL
B2 ke 4o BB IR A A B A BN E R R B E R T
Bedr bR 2 Sl Mo PR A ERRITAEH Sl 2
VOB R FFA T RGN TR o d YR ET ARG 1
BOARENoBBRBRAERERI RN HMZ g BAREAT
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Hys (M)

Hys (M)

Hys (M)

Hys (M)

2001/2/1~2001/4/30, Anping

7 + measurement a.
1 WAM model
61----- SWAN model
5 -
4 -
3 -
2 -
] p N ~ )
4 Ve It |
1 _.\4\_ I (B} u\*”\ \l\"’%“\u‘\ W . |
0 -
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
8
4 2001/5/1~2001/7/31, Anping
7 + measurement - b
6 b WAM model .

————— SWAN model +

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)

8
4 2001/8/1~2001/10/31, Anping

7 + measurement C
b WAM model

61----- SWAN model

5 -

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01
Time (day)

8
4 2001/11/1~2002/1/31, Anping

7 + measurement d
1 WAM model )

6 1----- SWAN model

5 -

4 -

3 -

11/1/01  11/15/01 11/29/01 12/13/01 12/27/01  1/10/02 1/24/02
Time (day)
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4 2002/2/1~2002/4/30, Anping

7 + measurement
1 —— WAM model

61----- SWAN model
5 -

g J

24

- J
3 -

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)

8
1 2002/5/1~2002/7/31, Anping

7 * measurement b
1————— WAM model

6 1----- SWAN model

5

Hys (M)

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)

8

E 2002/8/1~2002/10/31, Anping
74 + + measurement

1 WAM model
S SWAN model

#

5 7

] C.

Hys (M)

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02
Time (day)
8
4 2002/11/1~2003/1/31, Anping
7 4 + measurement d
1 —— WAM model "
61----- SWAN model
5 -
E ]
ER
- ]
3 -

11/1/02

11/15/02  11/29/02  12/13/02  12/27/02

Time (day)

®l 5.2-29

5-74
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20

2001/2/1~2001/4/30, Anping

18 7] * measurement a
16 WAM model
wud--—-—-- SWAN model
12 4
€ ]
= 10
o ]
8 -
6 -
4
2
0
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Anping
18 —
i + measurement b
16 o WAM model b
T SWAN model
12 o
£ ]
= 10
= ]
8 -
6 -
4
2
0
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 ] 2001/8/1~2001/10/31, Anping
] * measurement C
16 — WAM model
14 J1--—--- SWAN model
12 4
= ]
= 10
o ]
8 -
6
4
2
0 T T T T A T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01
Time (day)
20
71 2001/11/1~2002/1/31, Anping
18 7] + measurement d
16 WAM model -
uld----- SWAN model
12 4
€ ]
= 10
= -
6 -
4 -
2 -
0

11/1/01  11/15/01  11/29/01  12/13/01  12/27/01  1/10/02 1/24/02

B 5.2-30 % T if 2001 & F IR LGB e E

Time (day)
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20

2002/2/1~2002/4/30, Anping

18 * measurement a
16 WAM model
ud--—-—-- SWAN model
12
£
= 10
o
8
6
4
2
0
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
1g ] 2002/5/1~2002/7/31, Anping b
] + measurement "
16 - WAM model
T SWAN model
12 o
£ ]
= 10
= ]
8 -
6 -
4
2 -
0 T T T T T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
20
2002/8/1~2002/10/31, Anping
18 + measurement C.
16 WAM model
u4-—-——-—-- SWAN model

Tys (M)

20
18
16
14
12
10

B LA LLLLLA LA LL) LLLLLA LS R LA LLLLLLLALLLLLY LAY
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02
Time (day)
2002/11/1~2003/1/31, Anping
* measurement d
WAM model
————— SWAN model

Tys (M)

o N b O ©

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03

Time (day)

B 5.2-31 % B3t 2002 £ R iRlom L A £ 4
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1 2001/2/1~2001/4/30, Hualien

7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

Time (day)
8
4 2001/5/1~2001/7/31, Hualien
7 4 + measurement b
11— WAM model )
61----- SWAN model i

Hys (M)

O i L AART L e e
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
8
4 2001/8/1~2001/10/31, Hualien
7 4 + measurement C.
1 ——— WAM model
61----- SWAN model

Hys (M)

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

Time (day)
8
4 2001/11/1~2002/1/31, Hualien d
7 4 + measurement .
11— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]

0 T T T T T T T T T T T T T T T T e

11/1/01  11/15/01 11/29/01 12/13/01 12/27/01  1/10/02 1/24/02
Time (day)
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Hys (M)

Hys (M)

Hys (M)

Hys (M)

4 2002/2/1~2002/4/30, Hualien

7 4 + measurement a.
11— WAM model

6 1--—--- SWAN model

5 -

4 -

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02

Time (day)
8
4 2002/5/1~2002/7/31, Hualien
7 4 + measurement b
11— WAM model #
L R SWAN model '

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Time (day)
8
1 2002/8/1~2002/10/31, Hualien
7 + measurement C.
1——— WAM model
61----- SWAN model

0 T T T T I T T T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
8
4 2002/11/1~2003/1/31, Hualien d
7 4 + measurement .
1 ——— WAM model
e1----- SWAN model
5 -

0 T T T T T T T T T T T T T T AT T e

11/1/02  11/15/02  11/29/02  12/13/02 12/27/02  1/10/03 1/24/03
Time (day)

Bl 5.2-33 B T 2002 & F R EA B B E
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20

N 2001/2/1~2001/4/30, Hualien
18 ] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6
4
2
0
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Hualien b
18 7] + measurement b
16 — WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6
4
2
0
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 N 2001/8/1~2001/10/31, Hualien
] * measurement C.
16 — WAM model
@ul-—-—--- SWAN model
12 4
3 ]
2 10 -
- ]
8 -
6 -
4 -
2 -
0 T T T T T T T T T T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
20
1 2001/11/1~2002/1/31, Hualien
18 + measurement d
16 WAM model '
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 -
2 -
0 T T T T T T A T

11/1/01  11/15/01 11/29/01  12/13/01 12/27/01  1/10/02 1/24/02
Time (day)
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N 2002/2/1~2002/4/30, Hualien
18 ] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6
4
2
0~ I
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
2002/5/1~2002/7/31, Hualien
18 + measurement b
16 WAM model
wu4-——-—--- SWAN model

Tys (M)

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Tys (M)

Time (day)
2002/8/1~2002/10/31, Hualien
* measurement C.
WAM model
————— SWAN model

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02

=
~ O ©

Tys (M)

Time (day)
2002/11/1~2003/1/31, Hualien
+ measurement d
WAM model )
————— SWAN model

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
Time (day)

IEB T 2002 £ 9 Rl ik & g
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®l 5.2-35

5- 80



4 2001/2/1~2001/4/30, Kaohsiung
7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]
3 -
2 -

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

Time (day)
8
1 2001/5/1~2001/7/31, Kaohsiung
74 * measurement R b
11— WAM model *
el1----- SWAN model :

Hys (M)

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

Time (day)
8
1 2001/8/1~2001/10/31, Kaohsiung
7 4 + measurement C
1 ——— WAM model -
61----- SWAN model
5 -

Hys (M)

O o R A i e
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
8
4 2001/11/1~2002/1/31, Kaohsiung
7 4 + measurement d
11— WAM model .
6__ ————— SWAN model
5 -
g ]
g 4]
- ]
3 -
2 -

R L S MR A

11/1/01  11/15/01 11/29/01 12/13/01 12/27/01  1/10/02 1/24/02
Time (day)
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2 V% B @5% bR F ~ciEFE ~d At E)

5-81



4 2002/2/1~2002/4/30, Kaohsiung
7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g 4
24
- ]
3 -
2 -
0 T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
8
4 2002/5/1~2002/7/31, Kaohsiung
74 * measurement b
1 —— WAM model
L R SWAN model
5 -

Hys (M)

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Time (day)
8
4 2002/8/1~2002/10/31, Kaohsiung
7 4 + measurement C
1 ——— WAM model -
iy S SWAN model

Hys (M)

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02

Time (day)
8
4 2002/11/1~2003/1/31, Kaohsiung
7 * measurement d
11— WAM model
e1----- SWAN model
5 4
g 4
g 4]
T .
3 -

11/1/02  11/15/02  11/29/02  12/13/02 12/27/02  1/10/03 1/24/03
Time (day)
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20

N 2001/2/1~2001/4/30, Kaohsiung
18 ] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6 -
4
2
0
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Kaohsiung
18 - measurement b
16 — WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6
4
2
0
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 N 2001/8/1~2001/10/31, Kaohsiung
] * measurement C.
16 — WAM model
@ul-—-—--- SWAN model
12 4
3 ]
2 10 -
- ]
8 -
6 -
4 -
2 -
0 T T T T T T T T T T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
20
1 2001/11/1~2002/1/31, Kaohsiung
18 + measurement d
16 WAM model '
ud--—--- SWAN model
12
£ ]
= 10 -
[ 1
8 -
6 -
4 .
2 -
0 T T A T T A T

11/1/01  11/15/01 11/29/01  12/13/01 12/27/01  1/10/02 1/24/02
Time (day)
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20
1 2002/2/1~2002/4/30, Kaohsiung
18 + measurement a.
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6 -
J . A
4 . " r \' v J A . A
2 -
0 T T T T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
1 2002/5/1~2002/7/31, Kaohsiung
18 7] + measurement b
16 - WAM model )
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4
2 -
0 T T T T T T A T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
20
18 N 2002/8/1~2002/10/31, Kaohsiung
] + measurement C.
16 — WAM model
14 1----- SWAN model
12 4
3 ]
2 10 -
- ]
8 -
6
4
2
0
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
20
1 2002/11/1~2003/1/31, Kaohsiung
18 + measurement d
16 WAM model '
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6
4
2 -
0

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03

Bl 5.2-39 % 2B Wit 2002 £ BT ik H g ¥

Time (day)

R
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1 2001/2/1~2001/4/30, Keelong

7 4 + measurement a.
11— WAM model

6 1--—--- SWAN model

5 -

Hys (M)

0 T T
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)

8
1 2001/5/1~2001/7/31, Keelong

74 * measurement b
17— WAM model

L R SWAN model

5 4

Hys (M)

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

Time (day)
8
4 2001/8/1~2001/10/31, Keelong + . C
7 + measurement f i -
11— WAM model * *
61----- SWAN model

Hys (M)

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

Time (day)
8
1 2001/11/1~2002/1/31, Keelong
7 + measurement d
1——— WAM model
61-—--- SWAN model ;
J i "
b
€ S
£ E TR %
14 + ¥ g& 4
30y :
st 4y €. % 3
IR XA
LAY : N
* ¥ . L/
o ’
11/1/01 11/15/01  11/29/01  12/13/01  12/27/01 1/10/02 1/24/02
Time (day)
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7 4 + measurement a.
1 WAM model

6 1--—--- SWAN model

5 -

Hys (M)

2002/2/1~2002/4/30, Keelong

+

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
8
4 2002/5/1~2002/7/31, Keelong
74 * measurement \ b
1 WAM model ’1}
61----- SWAN model '

Hys (M)

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
8 +
L 2002/8/1~2002/10/31, Keelond
74 ‘ + measurement
1 \ WAM model
6 f 0 --—-—- SWAN model

Hys (M)

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
8
1 2002/11/1~2003/1/31, Keelong
7 4 + measurement d
1 WAM model
e1----- SWAN model
5 ] +
E, ] .
© 4
T 1« [ ' !
3 ¢ V¥ ‘
It + |+ \ 1o | r
2\t VA po
i Y v\ A
" : \ (Y RNV
1 ; £ W !
0
11/1/02  11/15/02  11/29/02 12/13/02  12/27/02  1/10/03 1/24/03
Time (day)
% o gy F@pl= Mg B
B 5.2-41 A5 B it 2002 & 9 BT ik B 2
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18 7] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6 —
4 -
2 -
0 T T T T
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Keelong
18 - measurement b
16 — WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 .
2 -
0 T T A T T A T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 2001/8/1~2001/10/31, Keelong
* measurement C.
16 WAM model
wu4-———--- SWAN model

Tys (M)

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

20
18
16
14
12
10

Tys (M)

o N B O

2001/2/1~2001/4/30, Keelong

Time (day)
2001/11/1~2002/1/31, Keelong
+ measurement d
WAM model '
————— SWAN model

11/1/01  11/15/01  11/29/01  12/13/01  12/27/01 1/10/02 1/24/02

B 5.2-42 1T 2001 & F Bl ik H 2

Time (day)
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N 2002/2/1~2002/4/30, Keelong
18 ] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6
4
2
0 T T T T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
1 2002/5/1~2002/7/31, Keelong
18 - measurement b
16 — WAM model
ud--—--- SWAN model
g J
= 1
8 -
6
4
2
0 T T T T T T A T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
20
18 ] 2002/8/1~2002/10/31, Keelong
] * measurement C.
16 — WAM model
ul--—--- SWAN model
12 4
3 ]
2 10 -
- ]
8 -
6
4
2
0 T T T T T T T T T T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
20
1 2002/11/1~2003/1/31, Keelong
18 + measurement d
16 WAM model '
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8
6
4
2
0

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
Time (day)
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1 2001/2/1~2001/4/30, Suao

7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

Time (day)
8
4 2001/5/1~2001/7/31, Suao
7 4 + measurement b
11— WAM model
61----- SWAN model

Hys (M)

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

Time (day)
8
{ 2001/8/1~2001/10/31, Suao
7 4 + measurement C
1 —— WAM model "
6= - SWAN model
5 -

Hys (M)

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

Time (day)
8
1 2001/11/1~2002/1/31, Suao
7 4 + measurement d.
1 —— WAM model
6 l----- SWAN model
5 -

Hys (M)

B L ant s o aald b M hasdaty

11/1/01 11/15/01  11/29/01 12/13/01 12/27/01 1/10/02 1/24/02
Time (day)
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1 2002/2/1~2002/4/30, Suao

7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]

0 T T I
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
8
1 2002/5/1~2002/7/31, Suao
74 * measurement || b
1 —— WAM model i
el1----- SWAN model

Hys (M)

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Time (day)
8
4 2002/8/1~2002/10/31, Suao
7 4 + measurement C
1 ——— WAM model -
iy S SWAN model

Hys (M)

0 T T T T T T T A T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
8
1 2002/11/1~2003/1/31, Suao
7 4 + measurement d
1 ——— WAM model .
e1----- SWAN model
5 -

Hys (M)

11/1/02  11/15/02  11/29/02  12/13/02 12/27/02  1/10/03 1/24/03
Time (day)

Bl 5.2-45 KRB it 2002 & FRTHABEEEE
2 VP @t5F -bEF ~cihFE ~dE E)

5-90



20

N 2001/2/1~2001/4/30, Suao
18 ] + measurement a
16 - WAM model
wud----- SWAN model
] . .
. 12 1 .
B 1 .
= 10 I *
= 14+
8 1k
N .
6 \\4 A )
4
2
0
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Suao
18 - measurement b
16 — WAM model
ud--—--- SWAN model .
1 ]
12 4 4
£ ]
= 10 -
= 1
8 -
6 ¢
4 -
2 -
0 T T A T T A T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 N 2001/8/1~2001/10/31, Suao
] * measurement C.
16 — WAM model
@ul-—-—--- SWAN model *
12 4
€ ]
2 10 -
= ]
8 -
6 -
4 -
2 -
0 T T T T T T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
20
1 2001/11/1~2002/1/31, Suao
18 + measurement d
16 WAM model '
ud--—--- SWAN model
12
£ ]
= 10 -
[ 1
8 -
6 -
4 -
2 -
0

11/1/01  11/15/01  11/29/01  12/13/01  12/27/01 1/10/02 1/24/02
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2002/2/1~2002/4/30, Suao

7] + measurement a.
16 - WAM model
wud----- SWAN model
12 4
£ ]
= 10 -
= ]
8 -
6 -
4 -
2 -
0 PP A P
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
1 2002/5/1~2002/7/31, Suao
18 7] + measurement b
16 - WAM model )
ud--—--- SWAN model
12 4
< 10 -
= 1
8 -
6 -
4 -
2 -
0~ T T T T T T T T T T T T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124/02
Time (day)
20
18 N 2002/8/1~2002/10/31, Suao
] - measurement C.
16 — WAM model
14 H
12 4
€ ]
~ 10
= ]
8 -
6
4
2
O A R A
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
20
1 2002/11/1~2003/1/31, Suao
18 + meas
] urement d
16 WAM model '
ud--—--- SWAN model
12 4
£ ]
< 10 - .
= 1
8 -
6 -
4 -
2 -
0

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
Time (day)
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Hys (M)

Hys (M)

Hys (M)

Hys (M)

1 2001/2/1~2001/4/30, Taichung

7 L measurement a
1—— WAM model

6 1--—--- SWAN model

5 -

4 -

0 T T
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)

8
4 2001/5/1~2001/7/31, Taichung

7 4 + measurement b
1 —— WAM model

L R SWAN model

5 -

4 -

0 T T T T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
8
1 2001/8/1~2001/10/31, Taichung
7 + measurement C
1 ——— WAM model -
61----- SWAN model
5 -
4 -

0 T T T A I T T A T A T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
8
4 2001/11/1~2002/1/31, Taichung d
7 4 + measurement .
11— WAM model
6__ ————— SWAN model
5 -
4 -

0 —frrrrrTTTTT TR T T T T T T T T O TR AT e

11/1/01  11/15/01 11/29/01 12/13/01 12/27/01  1/10/02 1/24/02
Time (day)
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1 2002/2/1~2002/4/30, Taichung

7 4 + measurement a.
1 —— WAM model
6 1--—--- SWAN model
5 -
g ]
24
- ]
3 -

0 T T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
8
1 2002/5/1~2002/7/31, Taichung
74 * measurement b
17— WAM model
L R SWAN model
5 4
g 4
24
£

0 — T T T T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102
Time (day)
8
4 2002/8/1~2002/10/31, Taichung
7 4 + measurement C
1 —— WAM model -
6__ ————— SWAN model
5 -

Hys (M)

0 T T T I T A T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
8
4 2002/11/1~2003/1/31, Taichung d
7 4 + measurement .
1 ——— WAM model
e1----- SWAN model
5 -
g 4
24
T

11/1/02  11/15/02  11/29/02  12/13/02 12/27/02  1/10/03 1/24/03
Time (day)
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Tys (M)
=
o

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

20
18
16
14
12
10

Tys (M)

o N M O ©

2001/2/1~2001/4/30, Taichung
+ measurement a_
WAM model

————— SWAN model

Time (day)
2001/5/1~2001/7/31, Taichung
+ measurement b
WAM model *
————— SWAN model

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

20
18
16
14
12
10

Tys (M)

o N M O ©

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01  10/10/01  10/24/01

20
18
16
14
12
10

Tys (M)

o N M O ©

Time (day)
2001/8/1~2001/10/31, Taichung
+ measurement C.
WAM model
————— SWAN model

Time (day)
2001/11/1~2002/1/31, Taichung d
+ measurement .
WAM model
————— SWAN model

11/1/01  11/15/01  11/29/01 12/13/01 12/27/01  1/10/02 1/24/02

Time (day)
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Tys (M)
=
o

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02

20
18
16
14
12
10

Tys (M)

o N M O ©

2002/2/1~2002/4/30, Taichung
+ measurement a_
WAM model

————— SWAN model

Time (day)
2002/5/1~2002/7/31, Taichung
+ measurement b
WAM model *
————— SWAN model

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7124102

20
18
16
14
12
10

Tys (M)

o N M O ©

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02

20
18
16
14
12
10

Tys (M)

o N M O ©

Time (day)
2002/8/1~2002/10/31, Taichung
* measurement C.
WAM model
————— SWAN model

Time (day)
2002/11/1~2003/1/31, Taichung
+ measurement d
WAM model .
————— SWAN model

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03

Time (day)
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Hys (M)

Hys (M)

Hys (M)

Hys (M)

2001/2/1~2001/4/30, Taipei
+ measurement a
WAM model
————— SWAN model

2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01

Time (day)
8
1 2001/5/1~2001/7/31, Taipei
7 + measurement b
1 WAM model
L SWAN model
5 -
4 -
3 -

5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01

Time (day)
8
1 2001/8/1~2001/10/31, Taipei
7 4 + measurement C
] WAM model *
69— ———— SWAN model

8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01

Time (day)

0 -

2001/11/1~2002/1/31, Taipei
+ measurement d
WAM model
————— SWAN model

11/1/01  11/15/01 11/29/01  12/13/01  12/27/01  1/10/02 1/24/02

Time (day)
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Hys (M)

Hys (M)

Hys (M)

Hys (M)

2002/2/1~2002/4/30, Taipei
+ measurement a
WAM model

————— SWAN model

2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02

Time (day)
8
1 2002/5/1~2002/7/31, Taipei
7 + measurement b
1 WAM model
L SWAN model
5 -

5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02

Time (day)
8
4 2002/8/1~2002/10/31, Taipei
7 4 + measurement C
1 WAM model
6]----- SWAN model

8/1/02 8/15/02 8/29/02 9/12/02 9/26/02  10/10/02  10/24/02

Time (day)
8
4 2002/11/1~2003/1/31, Taipei
7 + measurement d
1 WAM model
61— ——- SWAN model
5 -
4 -

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
Time (day)
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20
2001/2/1~2001/4/30, Taipei
18 + measurement a_
16 WAM model
“u4—-——-—-- SWAN model
12
£
= 10
=
8 r
6 "W
\\ \' \
4 N L\
2
0
2/1/01 2/15/01 3/1/01 3/15/01 3/29/01 4/12/01 4/26/01
Time (day)
20
1 2001/5/1~2001/7/31, Taipei
18 7] + measurement b
16 - WAM model )
ud--—--- SWAN model
12
£ ]
= 10 -
[ 1
8 -
6 —
4
2
0 P T T T T
5/1/01 5/15/01 5/29/01 6/12/01 6/26/01 7/10/01 7/24/01
Time (day)
20
18 N 2001/8/1~2001/10/31, Taipei
] * measurement C.
16 — WAM model
@ul-—-—--- SWAN model

Tys (M)

0 T T T T T T T T T T T T T
8/1/01 8/15/01 8/29/01 9/12/01 9/26/01 10/10/01  10/24/01
Time (day)
20
1 2001/11/1~2002/1/31, Taipei
18 7] + measurement d
16 — WAM model
wud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6 -
4 —
2 -
0 P T T T T
11/1/01 11/15/01  11/29/01 12/13/01  12/27/01 1/10/02 1/24/02
Time (day)
& L. 1N N = > by )2 25
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2002/2/1~2002/4/30, Taipei

18 7] + measurement a
16 - WAM model
wud----- SWAN model
12 4
€ ]
= 10
= ]
8 -
6 —
4 -
2 -
0 T T T T T T
2/1/02 2/15/02 3/1/02 3/15/02 3/29/02 4/12/02 4/26/02
Time (day)
20
1 2002/5/1~2002/7/31, Taipei
18 7] + measurement b
16 — WAM model
ud--—--- SWAN model
12
£ ]
= 10 -
= 1
8 -
6
4
2
0 P T T T
5/1/02 5/15/02 5/29/02 6/12/02 6/26/02 7/10/02 7/24/02
Time (day)
20
18 N 2002/8/1~2002/10/31, Taipei
] + measurement C.
16 — WAM model
14 1----- SWAN model
12 4
€ ]
= 10 -
o ]
8 —
6 -
4 -
2 -
0 T T T T T T T T T T
8/1/02 8/15/02 8/29/02 9/12/02 9/26/02 10/10/02  10/24/02
Time (day)
20
1 2002/11/1~2003/1/31, Taipei
18 7 + measurement d
16 WAM model '
wud--—--- SWAN model
12
£ ]
= 10 -
[ 1
8 —
6 .
4 -
2 -
0

11/1/02  11/15/02  11/29/02  12/13/02  12/27/02  1/10/03 1/24/03
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Hyz (M)

Hys (M)
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6.1
WAM (1988) Tolman (1997)
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6(: + cosl 5 8a¢ (¢E cos 0 )+ %(ZE )+ %(@'E )= O_i (6-1)
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