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2RENELE RS DRBEFR  (Wyatt 2001)
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integrated 2nd order

0.2

0.0 0.5 1.0 1.5 2.0

Integrated second order used in Hs estimation plotted against non-dimensionalised buoy
significant wave height for the Petten experiment. Data are coded according to the difference in
angle between the radar beam and the buoy measured mean wave direction: 0, >60°; +, <60°. The
solid line is the non-perpendicular algorithm, the dotted line is the NURWECI perpendicular
algorithm, and the dashed line is the NURWEC?2 perpendicular algorithm.
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1 REELEBIRA R ML OBIR

[/OOO oc1n((2m — 3)wpn)dwpN]
[/_O:O o1n(wpn)dwpy] ™

®@)
= /o Pe1((2m — 3)wpn)dwpn,
(m=1 or 2)
+o0 1
Pei(wpn) = Pi(WDN)[/_OO Py(wpn)dwpn]
(1=1,2) RyFSRARIFVEIREREL TRIBIL
®.@)
/o o1n((2m = 3)wpN)dwpny = 21GN(L, g+ (m — 1)7), (m=1,2)
Pi1(wpy) :1st-order Doppler spectra,
wpn. Doppler frequency,

Gn(wp,0): Frequency-directional spectrum,
Yp:beam direction.
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fsz(wDN)[/_O:O o1n(Wpn)dwpy] ™t = Polwpy),

0r+vB
02N(WDN)=/9 o Kn(wpn, 0p)Gn(win, 0s1) Gy (wop, 850)db,
—V[L B

0, =60 —Yp. Ky: Kernel function,
(wiNaesiaeL) (Z — 172) — ((UDN,H)

EEORBEH - EROERBARIFVE:
2/1400)rﬁi&ﬁ-f&ﬂ]%?l:ﬁﬁéﬂf:i&iﬂﬁ RARIMVEIZEST
L]
FEAEK:
[ — BRI FICERBESNZERARARIMNLIZE>TERE
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- Bl €0
Cy - VGN(wy,0) — St =0,
St = Sin + Spi + Sds

Cy4: group velocity vector,

S¢. Source function, S;,: Wind inputs,

Sy;. Nonlinear interaction, S,.: Dissipation.
V: KEQER (BERLTRR)
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« WAM—Cycle 3&EL,

Sin = PBGn(wn,0),
Pa U %
© = 0.25—(28—cos(fd —0y) — Dwy
Pw CN
_ _ ~1/2
Q _
Sds _A2d wJQVQ TEgGN(wNaH)a
Xp g

v o0

E = / [O G (wn, 0)dwndb,
_7T7T @) _1

2 = / /é) GN(LUN,H)LUN ddeQ,
— 7T

apy = 3.016 x 1073, ay = 2.33 x 107°.
U: Wind speed at 10 m, 8,,: wind direction.
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4305 :DIA

dSp

_I_
0S,
oS,

QALUNAQ/ALUNAQ
(1 + M) AwyDg/Awp Dy | Dy(wn,wan, wan, 0, 03,04),
(1= M)AwyDg/Aw_nDy

- Gn(w3n,03) | Gn(wan,0a)
Dy (wn,w3n,wan,8,03,64) = (2m) " Cowpt[(Gn(wn,0))” +
N(wy,w3N, wan, 0, 03,04 owy [(Gn(wy {(1+>‘nl)4 (1—%@)4}
_QGN(WNaQ)GN(W3Na93)GN(W4N794)]

(1—-x2)%
wiNy = won =wy, w3y = (1+ A wy =wn4,  wany = (1= Aoy =wy_.
by = Op=0, 03— 0=0y =+115° 04— 0=F0_ = F33.6°
A, = 0.25, Cop =3 x 107,
8Sun, 65,0y, 05yt kin = kow, kaw kan [2g51H B BAI BRI HI-Y DT HRILE—ZF 1L
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OGN(wN,0) | CgypdGn(wy,0)

Cy-VGn(wn,0) = Cgr ,
or r oxl)
(Cor.Cyp) = Co(cOS(8 — ). SN0 — ).

Cgr, Cgy: Radial and azimuthal component of
a group velocity vector.
(rN,¥): L—FERibELE-BEEETF

IRILT—FEHEHFERX: [L—FxhiDELT-1BEEEF A
R —EREFR] LD
,&'/EZ’\O FMUEIZEH>TEREH

BFREDFRANINIVE, BE- BRIk 5 ERE R




2 X ITEHED I

VU=0 o e 90, 10U
COS(Ow — w)(a—r + 7@) — Sin(fw — w)(UW — ;%) =0
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+log(Gn(k, I+ 1)) —4log(Gpn(k, 1)) =0 for 1 <k < My
l0g(G (k.1 —1)) +10g(Gn(k, I+ 1))
—2log(Gn(k, 1)) =0 for k=1, M;.

k= ].,....,Mf, | = ]., ““7Md'

(kal): BB - ERES
va Mdi R - KR 5 EE &
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G (wn.0)  Coup OG A (wir, 0
Co-VGn(wn,0) = CplEN@N:0) | CopdGnlon,0)
or r oxV

(Cgr,Cgy) = Cg(cos(8 —1p),sin(6 —)).

Cgr, Cy4yt Radial and azimuthal component of
a group velocity vector.
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1 N .
U(x) = 5 3 DumFr()]
K=1
— minimize

Fro: s EHK
X. KRB (ARIMV+RAR-EZE) N;: AFEXEH
Aoy (M =1, ... 6): B&(HREEOBEIKE)



m: step number, a,, > 0:as U(x{m1t1)) « y(x(m).

EiE 7 LI X L

F = QwiFl oo A FN,)
dmn = —HM™vU = —HUWJTF,
KD = ) 4 g
O Fr-

JF(K, L) = A

wM (m)
ame

(K: 1,...,Nt)

(L=1,... Ny

x(m) = (:r;gm), ‘e ,xEVT)):x for the mth step.
Jg: Jacobian matrix,

H(m)

H(m)
H(m)
H(m)
H(m)

- N, X Ny positive definite matrix.

el g+ )71

[diag(Jg? Jp)] 1 ATk
[diag(Je' Jp) + 1171,

, (steepest descendent method).

| - Unit matrix.

, (Levenberg — Marquardt Method)

3k
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Pr(m) = /OOO P1((2m - 3)wpn)dwpn

[fooo o1n((2m — 3)wpn)dwpy]x*(v1)vy
= 271GN(1, 9+ (m — D)m)x*(v)vit  (m=1,2)
Py(wpy) = oan(wpn)x*(v2)vs!
Y2(v;) (i=1,2); P12RFMOERK
Pr(m),(m =1,2); —REIEDEHE
(v1,vn) = (432,66)



EIR-L—4A /IN\TA—A
 BRBEIRHE B My = 21
o FEiRELE 1.15, FBREEFE0.0497—0.813Hz
« RAIDEIZ M, =18
» BIRER 27 /kg = 12.2m
o BEEAERF (r,Yp)
r=rmin+ Ar(t—1), (1=1,...,Np)
Y = vYBmin + AY(G —1), (=1,.,Np)
rmin/ (2ko) = 9km Ar/(2kg) = 4.5km
YBmin = —33.75° Ay =225° N, = N =24
° Eﬂ Apl = 1, A0 = (%)1/2 )‘w3 — )‘w6 — 103
Aps = 0.1, A4 = 104




e

« Case 1: [E3E10m/s, &R 101.25)
e Case 2: J[EE10m/s, EROE

hTh

« Case 3: Case 2¢REL, =L XELEL
T—RIILIV120HAFTHERA, L2U34T

— RS ELD HZEFE

Kp(i,j) =0, fori=3,4

Xt

- Case 4: [E3¥E12.5m/s, EMA75]

I"Jj74*l&&ﬁ
0.28 < |wppn| £0.92, 1.08 < |wpn| < 1.56

0.12 < |lwppn| <0.76, 1.24 < |wpy| < 1.72

(Case2,3)
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(a) Comparison of Doppler spectrao 0.8 {b) Comparison of frequency spectra
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c L ]
= —z8 v
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€ =
-38
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L™
—40 |- y o
=
—44 |- - a1
—48 |- -
-2.0 -%.5 1.0 -0.5 0.0 o.5 [i1.0] 1.5 2.0 8-Qa= 2 [ 100
Narma lIizo Doppler frequ liclr (ewpn) Normal i zed wave frequency (wn)

KR EOE, R HE(E

{(d) Retrieved directional dlstribution
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nal intensity
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EtE {5l (Case 2)

(a) ,Comparison of Doppler spectrao

{e)

100

o

=100

True directional distribution

1 1 'l i 1 L
-2,0 -1.5|-1.0]-0.5 0.0 s 1.0 1
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0.5 1
Normollzed wave frequency (ey)
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Q.30

(i,j)=(4,3
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0.28
E )
+ 0.24
c 0.22
-
2 0.20
)
?O.l.
v 0.18
=
®© 0.14
T 0.12
N
— 0.10
g o.08
o 0.08
z
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0.0z
0.00

{b) Comparison of frequency spectra
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(d) Retrieved directional distribution
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(a) Wave height

1'2_I"'|"‘I"'I"‘l"'l"'l"'lh 1.

Normalized value
Normalized value

8 10 12 14 16 18 20 22
distance (km)

HIRR - EDE, KEH E—L1, KER:

Bl ZRHEBAR,

Y = - EHA D WX ER B (R TF £ (Case 2)

(b) Wave period

| T TR TN T SN (ST TR TR TN (NN ST S (T TN ST S (ST T T N S

8 10 12 14 16 18 20 22
distance (km)

2, KR#R: 3, KRiR: 4

H, = 4E1/2:Wave height,

T, = QE—1:Wave period

_I
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Compariwon of frequency spectra
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{d) Retrieved directional distribution
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(a) Wave height (b) Wave period
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H, = 4E1/2:Wave height,
T,, = QE1:Wave period
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Case
Case 1
Case 2
Case 3
Case 4

BIR/INTA—RD ELER

i i (1 Hs(i,5 retrieved))2]1/2
NrNb =5 Hs(i,5 : true) ,
i i (1 Tr(i, j retrieved))z]l/g
NrNb 1] 1 Tm( true) |
Z Z('U(Z ,j :true) — U(4,j : retrieved)|?
NrNb =5 U3, 7 : true)|?
4E1/?, T = QE™?
(3 Tt Tw
0.046 | 0.028 | 0.061
0.036 | 0.026 | 0.2383
0.063 | 0.017 | 0.279
0.042 | 0.021 | 0.125

)]1/2
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