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ABSTRACT:

To assess the impacts of harbor construction on coastal environments, the Port Authority of
Kee-lung Harbor contracts with the Center of Harbor and Marine Technology, Institute of Transportation
(CHMTIT) a four-year, long-term project monitoring the evolution of the adjacent coastal environments
of Taipei Harbor. The task of monitoring ocean waves by Radar remotely, a minor part of the foregoing
[project, is conducted cooperatively by the CHMTIT and the Institute of Oceanography, National Taiwan
University (IONTU). This is the fourth year report on the monitoring of ocean waves by Radar, in which
firstly an overview of the project history of the is given; then descriptions on the regular procedures of
|the monitoring works as well as the background information associating with remote sensing tools, and
what and why we concern in this project follow. During the fourth year observation, IONTU had put
Lma.ny efforts on maintaining the Radar system operating smoothly and collected more than 12 months
Radar imageries; the latter were then retrieved and post-processed at the laboratory on a monthly basis.
The end products of the post-processing include a 3-D spectrum of Radar Intensity, wave parameters
(such as significant wave height, wave direction, and wave period.) as well as the animated and averaged
hourly Radar images, all of these were delivered routinely to CHMITT monthly. Additionally, since last
spring the Radar observation at Taipei Harbor was hampered by the blockage of the outer breakwater
since the latter induces a shadow region northwest of the harbor, to cope with this problem, the IONTU
had installed an extra Radar system at Sarluen (Tanshui); both systems can cover the whole regions
surrounding Taipei harbor, such as the estuarine region of the Tanshui river, and the area southwest of the
harbor entrance, therefore the data set helps our observation of the evolution of incoming waves from the
open sea to the near shore region.
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91 8

5-1 91 No (
) NT
( No/Nr
2001 12 718/744  |12/6 18L.-12/7 10L, 12/9 10L - 20L
2002 1 703/744  |1/1911L - /20 11L, 1/13 05L-20L
2002 2 666/672  |2/1117-22L
2002 3 704/744  |3/10 07L - 3/11 10L
2002 4 632/720  |4/14 03L - 4/15 13L, 4/17 11L -
4118 14L, 4/23 21L - 4/24 21L
2002 5 734744 |5/2113L —22L
2002 6 720/720
2002 7 T44]744
2002 8 T44]744
2002 9 670/720  |9/17 15L — 9/18 10L, 9/24 04L —
9/25 10L
2002 10 603/744  |10/2 15L —10/8 11L
2002 11 689/720  |11/18 04L —11/19 10L
2002 12 622/744  |12/1511L —12/20 12L
2003 1 567/567  |1/24 14L
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5-2 9L 8 24 )

52 91 No

) NT

( NO/ NT
2002 8 270/270  |8/20 16L- 8/31 23L
2002 9 69/720 9/1 00L —9/3 20L
2002 10 340744 |10/8 11L — 10/22 14L
2002 11 276/720  |11/19 12L —11/30 23L
2002 12 659/744  |12/100L —12/17 01L
12/20 14L— 12/31 23L

2003 1 345/345  |1/100L — 1/15 08L( )
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ROCOS

( 2001)
6.1
ROCOS FR-8251
( Sea Clutter) ( Rain Clutter) Sea
Clutter (Specular
reflection) ( Grazing
incidence )
( )
(Bragg Scattering)
( ) (Backscattering)
(
2001) (
Bragg Resonance) ROCOS Sea Clutter
( 16 2.0cm )

(Phillips 1977)
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Sea Clutter Alpers (1985)
(Normalized Radar

Cross Section NRCS) s
] V, -0 v,
NRCS (Aclo,)
i—j——AVH u (6-1)
A
o, NRCS
(Brandt et al.1996)
NRCS
32
25 Sea Clutter (2D )
(X, Y,t) I X 'y t
1(x,y.1)
s(X, 1) s(x,y.t)
X=(xY) s(x, 1)
Fourier-Stieljes (Phillips 1977)
c(X,t) = j j dA(K, @) exp{i(K - X — at)} (6-2)
Ko
Kk o (wave number)

K o K,w#k', o' dA(K, w)dA" (k',»') =0
k=k',0=0' dAk, w)dA" (k', ") = ®(k,w)dkdw oK,0) c(xyt)
(ensemble average) 1(X,y;t)

|(%,t) = j j dB(K, ) exp{i(k - X — wt)} (6-3)
K o

16



Phillips (1977)

d (z=0) (6-2)
G(%,t)
G(x,t) = j j w—kkcoth kd - dAKK,0)exp{i(k-X—at)} z=0 (6-4)
z (Phillips 1977)  (6-2) (%t)  d(x.1)
| (X,t) oc —(V, - T)
| (%,t) c(%,t)
[(X,1)  ¢(X1) (6-1) (6-4)
dB(k,w) dAKk,)
dB(k, ®) = H (k,»)dA(k, ») H (K, )
(6-1)
(6-3)
(1) k=k,w=0'" dBk,0)dB (k' @)= P(K,o)dkde (6-5)
(2) Pk,w)=H?Kk,0)DK,o) (6-6)
Pk, ) | (%,t)
(Convolution)
L%, y,t) = (% Y, 1) * G(x, Y, 1) G(x.y:t)
* Fourier
F{1} = F{c} F{G} F }
Fourier F{G} H I(X,Y,t)
P(k,.K,, @)  ¢(x Y1) D(k, K, ») G(x,y,1)
T(K,.K,,®) (K. K, @) X 'y
T H? Fourier

P(K, .K,.0) = D(K, K, 0) - T(K,.k, )
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(1) k<k) T K* (2 (ka<k<k) T7(k)
1 (3) (k<k) Tk k& ko = 0.0058 m* k, =
0.023m™ T (k) (isotropic)
T‘l(kx,ky,a)) =T(k)
D(K,, K, , @) = P(k, K, @) - T (K, K, o)
Mean Transter Function between St{k} and SR{ K)

s{m: Surface Wave, Snm: Fadar, Mailiao 2001 June-July
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6-3 7] Hys
Hyz>1m( )
1m
106 A
( 6-2
6-7 ) ( 6-9
( 6-4 12
9 )

Wave Height Measured by CHMT S4
Location; CHMT Station, Tanshui (Taipei Harbor)
% = h & =+ F v @ & & . & 5]

Local Water Depth: 12m

i oy ey
= k=] =
T T T 1T

54 H1/3 Wave Height (meter)
B A

0.0

Dec-04 Dec-07 Dec-10 Dec-13 Dec-16 Dec-19
Taipei Harbor S4 (December 3 - 19, 2002)

6-3 4 91(2002) 12
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HI3 Wave Height {meter)

Wave Height Monitored by Radar (Sar-Luen) and S4

Offshore Taipei Harbos, Tan-Shui
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B 6-6 v&EBFTEMATRFZFTEHHO1 512 A8 8 > 0600L) -

Wave Number Spectrum of Radar and S4
Time: Dec 8 0600L, 2002, Location: CHMT S4, Tanshui
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Wave Number Spectrum of Radar and S4
Time: Dec 12 2000L, 2002, Location: CHMT S4, Tanshui
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] Estimation of Transfer Function
S.(k): Surface Wave Spectrum, S_(k): Radar Spectrum, Sar-Luen (2002 December)
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Estimation of Transfer Function (Rainy Cases)
S (k): Surface Wave Spectrum, S_(k): Radar Spectrum, Sar-Luen (2002 December)
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Mean Transfer Function between S, (k) and SR(k)
St(k‘): Surface Wave, SR(k): Radar (Sar-Luen 2002 December)
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RAE ST P -
Mean Transfer Function between SC(k) and SR(k)
Sc(k): Surface Wave, SR(k): Radar (Sar-Luen 2002 Dec. Rainy)
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Wave Height Monitored by Radar (Sar-Luen) and 5S4
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Wave Height Monitored by Radar (Sar-Luen) and S4
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