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ABSTRACT:

In order to fulfill the environmental impact assessments and engineering planning of]
Taipei Harbor task requirements, the Port Authority of Keelung Harbor contracted the
Harbor and Marine Technology Center under the Institute of Transportation, MOTC, a
long-term program that monitors the evolution of the nearby coastal environments (Danshui,
Bali, Linkou) of Taipei Harbor. The task of using Radar to remotely sense ocean waves was
|developed by IHMT and the National Taiwan Ocean University through a cooperative study
between two institutions, and installed at the Taipei Harbor. The images from the Radar
wave system will be modified by orthographic projection theory, and data collected by this
Radar wave system will be compared with wave measurements by a pressure type gauge,
which was installed on an offshore pile.

The statistical results received from the Radar wave system were confirmed by wave
measurement systems, last year. However, it still has a bias between the results received
from the Radar wave system and wave measurement system. The 1mprovement of accuracy
in wave data will be an important mission this year.

Comparing measured data from correlative parameter between wave data from pile and
radar data, its validity is confirmed by means of comparing wave data from the pile one by
one. However, prediction of current in the ocean surface still has some bias in the boundary
of analytic region. The degree of accuracy in the estimation of surface flow will get better in
the future.
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— 8

o0
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—00 —
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bes iz o d WL BPRDFES 2R o Y uc.x—ﬂfry”vra%\i
ik e F oo iAo o i e ;’ﬁ ;‘Ji'}él(i)"‘v e R
T R - B PR HAF L o 3 e T PR B TR
TR g o & JF F ¥R B o A At ,-%_@@ “73f & T180°
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BB R ek P ar B i L M) xN @)k » 78
B 5 B ey w OO e o s e

M N ry
F(k,k )= m,yn)exp{—ﬂn( whm T ”ﬂ
Y Nxmflyn 1 M N (2-7)
He
k,=r,Ak, (r,=12,3,.,M)ET & A& s (2-8)
k,=rAk, (r,=1,2,3,.,N) T t & 5 phid #c (2-9)
A = 27 B TR hnE £ B (2-10)
* T MAx
_ 27 g ahend K B (2-11)
NAy
Acfray AW R L2 E BHRFAFEEARAETAR > - BAEHD TR
2
Sl k, ——\F k)
(2-12)

B 2-1 B 5 Hoaen R T H Bl o TG ok B2 5 100 24 0 3
Rt 24 0 A B0Sem™ 0 RRTRL S e B () & & 607 -
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PLE > AT R B TR R T M i S e R A
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S T e (2-13)
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k=\k!+k, (2-14)
0= tan_lk—x
y (2-15)
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% 452004, 2005) 0 K EEBGA G E AL RPES T AL B

L ARG A I EERS TARS ;> 8 Mk di - I 53
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ik e — A S F o I (kokp0) o - R BiEBZ RHELG T
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€® FELCKHE R FHILIFT w2 T o BRI
® o Togeh i, o
® = M a(R )il e - M G I (koky0) i 17 MLl o FE
i R g S A
® ¥tz (R ik B - M FH I(k ko) BEFHRE o d 32 i
(B2 () e — AR 3% U (ko kyo0) A0 B Bk P R 5 5
Keho AT aE B ijeE g B ATk anfEdE < ]th»—t WA
FF- b o (Andy) o 4 jR G Bk =2m/(MAY) fr
k,=2x/(NAy) » B ¢ Mo N & W 2§ b Gidhens 2] B fc e o
TRy E a4 2 RN BRTRAFLEORE 2 H Lk
3“;F§J P N AEPER o AR DB EERA T R L e BT
ERI o) & %igﬁ?g,j}g&;ﬂwjﬁﬂ)ﬂ 13'%7]24—«;—\:1,;?.%(—
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i# % #(Spreading index, smax) =50 i 3 & =304 o
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PR fER DS AT R 4 A e F180° #iks ity >
_rﬂ:,ﬁ A =08 i 2 B EF - B(RBRD) Bk

=

BSREIT L R R e AR TS X T 4 3] B dkeh

ﬁ’ @?;$£%@o%7ﬁiaéﬁﬁﬁﬂﬁﬁﬁﬁiiﬁ

a3 58 —‘F*f IR LR RT 7 A et 42 K (Holthuijsen. 1981;

Ziemer, 1987) - # % » = & M £ #& & (two-dimensional linear
interpolation) #_# § * 173 ;& o

. /#)K//f%‘i ‘;;,L ‘J’ lréq\ {F&g l,; %Jl m ;,fggo Z:t\‘i /”ngﬁé.m_rp? m
IT'MS;E» Bogoon )l 0 BAR Sz Fa B HL P £ anT
"°@269'J 1$%®HH%26@ﬁ£Iw 2, 515 (] 2-6b)

Fy

i (0] 2-62)22 5% 3| 5n B 15 (W] 2-6b) T4 4 b a4k,

W 2-6 i ﬁi
#57 % B (Senet et al., 1997) -
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U=, 1[coj—w(kx,ky)—kinx—ky/Uy} (2-16)
=

o g (k)RR PR (L) 2 H T 35S
w; = gktanh (kh) (2-17)
U U ABASRex2 by whs g oNEbhza% Fé&(l;,m)?jllili

F W £ anih B dk o Izquierdo % 4 (2004, 2005) 3% 0 * A l(Kk,0)
PR R R L, (K,.0,) H720% % & E N, 0K o

& ERTEMGaki -t TASM B, & REGEIDR
4 )ik

Wk o G s A ACH B R R(E o Bt e AR
ER R f@-zw,“%g, B gchil B 65 F
& R AR RS 0 - R G TASCH G, EREaET

o

NSNS 2 e
:/E' }ifff‘&‘” v mﬁig{ E;%'&L";/Fu

(RF)VEFREAE  m > AR AR Ho- @Az » p2f £3E
R I i S L e W B 2

® NUTE E R LB - I gl (31gnal -to-noise ratio,
SNR) : Zlemer(1987):}]‘a N bk o0 (k) kAP T E Ok

BT R EER AR &{kp—%k,kp Aﬂ FiRaE
g o 78R 00 = O IO+ | G e e

—j (ky,0)d0 % —j '(ky»0)d6
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#e efv(ko)=eo(ko)+§ 0 (ko) =0y (k) -
) (kyoky.0) “TidE 3kl - 2o 3
mpﬁub’j}b? u%ﬁ.g—r FVE P

snr=Stho) Ik 9) (2-18)
Nka) Loy (ko,e)d9+— [ 1'(ky.0)d0
AD, A8, 5, A8,
O FFHMGERE L E O H B fEH AR
H, = A4+ BJSNR (2-19)

B AfrBESHF - H5 - BITEIE S v PHESTI AR

E' T T T T T

45, Hs=A+B.SNR"
A = 0.804047

B =1.113628
rag = 0.830019 . ot

.
T

M=312

u] 05 1 1.5 2 25 3
SNR'?

®] 2-7 Izquierdo % % (2004) .3 17 # % Cabo de Peiias /% 3¢ e & B
25
& = 3t j5 3§ i (synthetic aperture radar, SAR)7
¥ év’vl‘i’%n%%g?* Kehro T A REK A Torg pl o eanrnek » SNR >
; R BHHFR A AREEL - [



2-7 &_lIzquierdo % * (2004) A& ¥17 # % Cabo de Pefas ;& & (h& pl%

% o
& FE AU Sl —P;,a“'\:",l—ffg."ﬁiﬁ»fi o B el e - S sk 2
@’%“”%frﬁﬂ f erBg i 50 o Bhods A o

nte T4 5 (moment)®

m,=[ £"S(f)df = [ £"S(f)df (2-20)

0 0
L’J’J;J‘_:, ’ 7'3}3:' ,}i:’%‘k’f’l)‘z:? %:Qﬁ';:—%’&? r ;%‘3#;? IE;EJ: ko F ;\] v oy 3 IF3
Sy B ARG DN 0 LB R Hehs A fy BT R

B o B de

® THAR I B AG agud B FA s ’?Kﬁ)f»? rE T g

SRR T
Iy

Hy=4|[ S(f)df =4m, (2-21)
0

] 2-8 #_Izquierdo & * (2004) & & 17 # % Cabo de Pefias /& 3 j&_
FEPGREEATEAFEF RS KR T gk 5 F

R L SN R Fé“’mé‘;}iﬁﬁ&“‘ﬁhﬂ@ kg o
® Tioypsif i ixw ot JAHR (1990)ih & s & o

f=t— =T (2-22)

I
| s(r)ar
T=-" = ’:1_? (2-23)
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#] 2-8 Izquierdo % 4 (2004) A& ¥1.7 # 2% Cabo de Pefias /% 3 j&_§ i
PheEaorsliAg e pav g

® GHMTEENT, Hvp X Lo, LA T RATE o TR
v

P ose & BN B2 AT E R g 5 (Tucker & Pitt, 2001):
m_-m
T, = # (2-24)

RS

Rl

Izquierdo ¥ 4 (2004)47 41 » fis Pt FHY o TR B b ¥
FEF PSRBT

¥ob o @ - & E > Nieto Borge fv Guedes Soares(2000)4p ! >
B g o a1t G kBRI o BRI B R ] hb
AR & 8= gL F A «i,}im%ﬁﬁi}iii B o % i >
ag* g k> A Pk < NI 3msec =+ o
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RETFAI® dpdar FaE > Weri) X-Band § i R]19 § i v g
%5.( Sea Clutter) 1% if(Seemann,1997):& {7 /4 £ & £ i & /260 5 i
GRS Kﬁ; TfEZAB TR E LR AT 0 TR i
FRA T AR EEHER LT A BT L “,/TT_F WiTE LR

TRz pLpleh o iB- BT R ERE L LR B U DR A
fﬁﬁ? ek R AR B TR YT AA Y AR LR A

2

B E o

T RARAL R TR G R T bR
b ARG A A 0 AR AT TR 2 WA S
@\J)\Fbw g %] sl SR ?'}:' g - a’b;i“m;i‘ﬂg °

31 ARTHR2ZEE

-~

FH L PR Sy R RO R A L AT G e

EHEmsE o T E T e R TER) 2 sums 0 an
P S SUEE Sh

S(k,w) = J.t J. L G(x,1)exp(—ik - x)dx exp(—icwt)dt (3-1)

FoREL K U=ULU,)  RBI#BERERES R AP D

A R N e T SNl > WO 3-1 20 @ (AT RE) A T

= Jgktanh(kh)+ k-U (3-2)
e B k=k| -
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W3173 %‘}éj/m AR AR

d BLRIE T % USROS R A S4B @ G i (7 3D FFT
“t18 S(k,w)? 0 B F o AW G Feh o BRI s 0 B i
J& & 4= B 77T 12 B (Shadowing) 5142 et - g2 i o Ho e BB
©>0 > 7 & B (180 & Hop) ©

Sk 4
[FFTP
@ 1 i 0,
i i i . Stk
i o . ; 4
________________ " TR
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S
e @

0k 20/ K
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p: e SN Tt S L) ST < T

m, = [ Sdf

m, = [ Sf*df
ONEENS
Ty =Jmy/m,

Sl E R AR HEHEL AR R ARA B LR

o S j‘ﬁﬁi-"jT ;\#E\’..Er’ﬁ %2/?1"'3 °

(3-3)

Hl/3 =a+t le/Sgray (3_4)

3P vab A REATELRIE A o d BLPE R B A TS
.2 F A K inende ¥

LR ERE A AR E e § U 7 ORI E Y 45 P B
Boih K(3-2)58 A AcM st ehinig e £ U TV o 485 2 0 IRE(3-2)50

P~

FEFHF 0B 7 FFL e PG2) T ey A

w=/gktanh(kh)+k-U+e (3-5)

d BB 519 ik S(ow) o 1 Bl 2 FE 0 T T RN R@
£U-

> (Stk,w)e*) > ]

(3-6)

[Ux}:[ Yse Y Skxkle > Sk, (+/gk tanh (kh) - o)
UL\ Sk, 205K )| 3k, (g tanh (k) ~ o)

b

3-3



U, =( 25wk, 3k, gk tanh (ki) —o)

=3 Sk Y Sk, (g anh (kh) - o (3-7)
/ (ZSijSkj (3 Sk .k, )2)

U, =( X Sk.k, 3 sk, (gk tanh (ki)
- X Sk2 Y Sk, (g tanh (kh)

/(Z Sy Sk: (X sk, )|

_a))
—aﬂ) (3-8)
P ;\: o= {%}’ﬁ:ﬁ'{f[‘ /’i;‘g_ S E}\%j'kx,ky 2 @ > o W)Y Akx,Aky 2 Ao Fé&]‘rfl.é\:
SLHERT, T

S=58(k,.k,.0) (3-9)
= S(jkxAkxajk}.Aky’j“’Aa))
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