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ABSTRACT: Thisreport includes two sub-projects: 1 Review on Harbor Resonance of Hualien

Harbor, 2 Construction of Presentation System for Oceanic Observation and
Real-Time Transmission Control System(the first stage)

1 Review on Harbor Resonance of Hualien Harbor

In this project, we collected and reviewed the related researches about Hualien Harbor’s
resonance history of the past fourteen years. It is consisted of the wave analysis in typhoon
period, the hydraulic model tested and numerical simulation calculated for previous harbor
modification plan. Based on these reviews, we submitted a suggestion for the guideline and
major recommendations to study in the future, such as the adjustment of waves investigative
method, the improvement of waves analytical capability, the evidence of edge wave existing at|
outside Hualien Harbor, the characteristics of edge wave motion at inside harbor and the
stratagem of harbor modification design plansin the future.

2 Construction of Presentation System for Oceanographic Observation and Real-Timg
Transmission Control System(the first stage)

As an idland, Taiwan needs to establish a reliable and long-term observation database of
coastal information for marine resources exploitation, navigation development and harbor
construction. In this project we try to establish an automatic system, which can integrate the
various collected data into a database and offer a convenient interface for access. Thisis the first
stage of the whole plan, which comprises five tasks as follows: (1) to build up a relational
database containing all the observation data; (2) to set up an Automatic Data Collecting System;
(3) to construct a Real-Time Video Surveillance System at Keelung Harbor; (4) to implement an
Oceanographic Information Management System; and, (5) to design a web-based Oceanographic
Information Inquiring System.
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2-1 Bobbie

/| mb m/s km km
06/26/14 1255 | 17.3 970 35 100 200
06/26/20 125.0 | 18.2 970 35 100 200
06/27/02 1243 | 191 950 43 100 200
06/27/08 1242 | 20.0 948 48 100 200
06/27/14 1236 | 21.2 948 48 100 200
06/27/20 1235 | 221 948 48 100 200
06/28/02 1235 | 22.6 950 45 100 200
06/28/08 1240 | 23.6 960 40 100 200
06/28/14 1247 | 24.2 970 35 100 200
06/28/20 1256 | 248 965 35 100 200
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2-2

[/

79/06 OFELIA 06/21/0000 ~ 20min/lhour |2.56Hz |ST.1
1990/06 06/23/1153
79/07 ROBYN 07/09/0000 ~ 20min/lhour |2.56Hz |ST.1
1990/07 07/11/2300
79/08 YANCY 08/17/0000 ~ 20min/lhour |2.56Hz |ST.1
1990/08 08/21/2300
79/08 BECKY 08/25/0000 ~ 20min/lhour |2.56Hz |ST.1
1990/08 08/28/2300
79/08 ABE 08/29/0000 ~ 20min/lhour |2.56Hz |ST.1
1990/08 08/31/1800
79/09 DAT 09/05/0600 ~ 20min/lhour |2.56Hz |ST.1
1990/09 09/06/1803
79/09 ED 09/14/0600 ~ 20min/lhour |2.56Hz |ST.1
1990/09 09/16/1800
80/07 AMY 07/17/0000 ~ 20min/lhour |2.56Hz |ST.1
1991/07 07/19/2300
80/07 BRENDAN |07/22/0000 ~ 20min/lhour |2.56Hz |ST.1
1991/07 07/23/2300
80/08 ELLIE 08/16/0000 ~ 20min/lhour |2.56Hz |ST.1
1991/08 08/20/1800
80/09 NAT 09/22/0000 ~ 20min/lhour |2.56Hz |ST.1
1991/09 09/24/2300
80/09 MIREILLE |09/25/0000 ~ 20min/lhour |2.56Hz |ST.1
1991/09 09/27/2300
80/10 RUTH 10/26/0000 ~ 20min/lhour |2.56Hz |ST.1
1991/10 10/30/1400
81/06 BOBBIE  |06/26/0000 ~ 20min/lhour |2.56Hz |ST.1
1992/06 06/29/1600
81/08 MARK 08/16/0000 ~ 20min/lhour |2.56Hz |ST.1
1992/08 08/19/2300
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2-2

81/08 POLLY 08/27/1600 ~ 20min/lhour |2.56Hz |ST.1
1992/08 08/31/1922

81/09 OMAR 09/03/0000 ~ 20min/lhour |2.56Hz |ST.1
1992/09 09/06/0300

81/09 TED 09/20/000 ~ 20min/lhour |2.56Hz |ST.1
1992/09 09/26/1600

81/10 ELSIE 10/31/0000 ~ 20min/lhour |2.56Hz |ST.1
1992/10 11/07/2300

81/11 HT-GY 11/17/0000 ~ 20min/lhour |2.56Hz |ST.1
1992/11 - 11/30/2300

82/06 KORYN 06/20/0000 ~ 20min/lhour |2.56Hz |ST.1
1993/06 06/30/2300

83/07 TIM 07/08/0028 ~ 256 1.28Hz |ST.2
1994/07 07/10/1734 20min/2hour

83/08 CAITLIN |08/01/0747 ~ 256 1.28Hz |ST.2
1994/08 08/03/1643 20min/2hour

83/09 GLADYS |09/01/0032 ~ 256 1.28Hz |ST.2
1994/09 09/02/0626 20min/2hour

83/10 SETH 10/05/00 ~ 256 1.28Hz |ST.2
1994/10 10/12/12 20min/2hour

84/07 GARY 07/30/00 ~ 256 1.28Hz |ST.2
1995/07 07/31/23 20min/2hour

84/08 HELEN 08/08/00 ~ 256 128Hz |ST.2
1995/08 08/11/23 20min/2hour

84/08 JANIS 08/22/00 ~ 256 128Hz |ST.2
1995/08 08/24/23 20min/2hour

84/08 KENT 08/25/00 ~ 256 1.28Hz |ST.2
1995/08 08/31/05 20min/2hour

84/09 RYAN 09/21/00 ~ 256 1.28Hz |ST.2
1995/09 09/23/10 20min/2hour

85/05 CAM 05/21/00 ~ 256 1.28Hz |ST.2
1996/05 05/24/23 20min/2hour

85/07 GLORIA  |07/23/00 ~ 256 1.28Hz |ST.2
1996/07 07/28/23 20min/2hour
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85/07 HERB 07/27/00 ~ 256 1.28Hz |ST.2
1996/07 08/01/23 20min/2hour

85/08 LISA 08/06/00 ~ 256 1.28Hz |[ST.2
1996/08 08/07/23 20min/2hour

86/07 ROSIE 07/22/0022 ~ 256 1.28Hz |[ST.2
1997/07 07/27/2231 20min/2hour

86/08 TINA 08/01/1122 ~ 256 1.28Hz |[ST.2
1997/08 08/10/2223 20min/2hour

86/08 WINNIE  |08/14/0021 ~ 256 1.28Hz |[ST.2
1997/08 08/21/2324 20min/2hour

86/08 AMBER 08/25/0128 ~ 256 1.28Hz |ST.2
1997/08 08/29/0022 20min/2hour

86/10 IVAN 10/17/0000 ~ 20min/lhour  |2.56Hz |ST.2
1997/10 10/23/2300

87/08 OTTO 08/01/0000 ~ 20min/lhour  |2.56Hz |ST.2
1998/08 08/05/2300

87/09 YANNI 09/26/0000 ~ 20min/lhour  |2.56Hz |ST.2
1998/09 09/30/2300

87/10 ZEB 10/11/0000 ~ 20min/lhour  |2.56Hz |ST.2
1998/10 10/18/2300

87/10 BABS 10/24/0000 ~ 20min/lhour  |2.56Hz |ST.2
1998/10 10/28/2300

83/07 TIM 07/10/0000 ~ 17min/2hour |2.0Hz |ST.5
1994/07 07/11/0600

83/08 CAITLIN |08/03/0000 ~ 17min/2hour |2.0Hz |ST.5
1994/08 08/03/2200

83/08 FRED 08/19/1200 ~ 17min/2hour |2.0Hz |ST.5
1994/08 08/21/0600

83/08 GLADYS |08/31/0000 ~ 17min/2hour |2.0Hz |ST.5
1994/08 09/01/1200




2-2

/1
83/07 TIM 07/10/1100 ~ 34min/lhour (1.0Hz (W08
1994/07 07/11/1400
83/08 CAITLIN |08/03/1700 ~ 34min/lhour (1.0Hz (W08
1994/08 08/04/1200
83/08 FRED 08/19/1000 ~ 34min/lhour (1.0Hz (W08
1994/08 08/21/0900
83/07 TIM 07/10/1200 ~ 34min/lhour [1.0Hz  |W10
1994/07 07/11/1300
83/08 FRED 08/19/1100 ~ 34min/lhour (1.0Hz  |W10
1994/08 08/21/0900
83/08 GLADYS |09/01/0100 ~ 34min/lhour (1.0Hz  |W10
1994/08 09/01/1300
83/08 CAITLIN |08/03/1700 ~ 34min/lhour (1.0Hz (W17
1994/08 08/04/1200
83/08 FRED 08/19/1100 ~ 34min/lhour (1.0Hz (W17
1994/08 08/21/0900
83/08 GLADYS |09/01/0200 ~ 34min/lhour (1.0Hz (W17
1994/08 09/01/1300
83/07 TIM 07/10/0000 ~ 34min/lhour (1.OHz (W22
1994/07 07/11/1400
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4.1

1907 Brasher
1915 El Segundo
1936 Prof. Thysse
Prof.
White Sir Geoffrey Taylor, 50
1968 Dr. Bulson

4.2
Evans,J.T.(1955), Hensen,W. (1955,1957), Preisder, G.

(1960)  Bulson, PS. (1968)

Taylor
Unna Hensen



0.05 Evans Preisder

Preisdler
Bulson Hensen  Preissler
Evans(1955)
Vv 4-1
4-1
V (ft/sec)
0.01 0.50+/L
0.03 0.62L
0.05 0.734JL
0.07 0.834L
L ft
Unna(1942)
C =L e (4-1)
Ve
_ g
= =2 4-2
C =L, |2 (4-2)
C,=C, Vc (4-3)

Evans



T= L :i: L, (4_4)
C, C, C -V,
(1) (42 (44
C_1, 1 V. (4-5)
C, 2 \4 C
VC:C1/4 ) Cr:C]_/Z:Z VC ) VC Cr/2,
Evans Shear flow
Bulson(1968)
d :0.32P-In(P;D) (4-6)
P D Taylor (Bulson,1968)
Unna
Taylor
v = 1 {ﬂ} V2 (4-7)
a | 2n
a = 41 h
27h
a - 4
Bulson(1968) Vi Qo
ft%/sec/ft)
— gPQ, 13 .
Vi 1.46(P+D) (4-8)
1.46 Bulson Bulson Vin V (4-7)
(4-8)



—n. —(P+Dygbyaz, 1 3 i
Q= Qo =57 )G ) () (4-9)
Bulson (4-9) Qmad Qe HIL
4-2
Hensen(1955)
1.15m 0.5m
0.05 10 73%
0.05
Hensen
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Froude
Hensen(1957) Evans, J.T., Laurie,
A .H., Kurihara, M.
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Laurie Froude Reynolds



Kurihara turbulent viscosity

Laurie Hensen Hensen turbulent viscosity
Kurihara
§ =Qug*D*? (4-10)
Qo g D
£ 0.41x 10°~2.04x 103 0.5x 10*~2x 10™
& Froude
Froude
Preissler(1960)
Preissler
E= (pw - pL)QOD (4_11)
E,=n-E (4-12)
n n<l1

Q, =1.56x107°(200— p) p HE-LP 1(1+ﬂ1/tanh(2ﬂh/ L)) (4-13)
0 n-D 2 sinh(4zh/L)
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Hi
Q m*/s/m

Preissler H 003 0.15m L 167
3.49m 0.00336 0.01118m%/s/m h  29m
2.7m 1/20

noon 000316 0.28 HQT N Preisder

n 1
n n 0.5

4.3

Froude Reynolds

Hensen
Evans Bulson Evans Bulson
4
Kurihara Laurie turbulence Preisser

Kurihara Laurie



Kobus(1973)
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4-3
(4-14)
u= f(uo,bO,Ap,p,,u,Z, X,g) (4'14)
Ap=p=p
P o H
F, = Uo R)—p U -d,
A
lgdo a
o,
u0 bO
(4-14)
u Z X
YU_¢fRZX 4-15
" ( R boj (4-15)
Rouse(1959)
(15)
u Z X
LR, 22 4-16
n [ e bg] (4-16)
U, by
(Mo/p) (Wo/p)
by Uy Mo pu? Mo_p .y 2P
P P



(4-17)

" f(z, x,QO,%,%j (4-17)
pop
(4-17) Q, M, W,
Q,
u u X
— 1, % F 4-18
T e (4-18)
p-z p

Fo Fo=o
F,=0
x=0 u=u,
Ya_ _ congt. Q  _ cons. (4-19)
3% 3%23
p p
Q 4-3 (z
(x ) z
X X
z ( )
ou ouy 07, . )
P'(U'E‘FV'&)—E Ap-9 (4-20)



c concentration
a(U-C) N a(V'C) s aFr o
0z OX X
Fr
X=0 Vv T X = +00 u T

4-21
Zijwu.dxz —(2V) EQ'
0z 90 X=00
Q dz
(4-19)

(4-21)

(4-22)

(4-23)

(4-24)

(4-25)

(Rouse,1959)
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c, b Z u,
(04
Q_,34

TU-dXZQ'EZCK-Ua
0

dz 5
dz
(4-23)

g OOuz,d)(:.rou.g.dx
0z%° ° Py

P

QAD=Q (575
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Qo

(4-26)
(4-27)
2 b b
C, z
(4-28)
Q 2-u,
P =Py Pw
(4-29)
(4-30)
P: Patm
Pw9
Kobus(1973)
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w w
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dz
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Xy2

~(%y?
U =U+Au, =U € ° +Au, (4-37)

(4-37) (4-36)

A-b.(PuPay_ 1 Ao . Vit 2 (4-38)
Pu - NTPu T u 1+ 27 AU,

(4-38) (4-35)
Ji+ 22
—(u b) = \f P 4-39
“u L FAU N1+ A (+39)
u, -z z

N (z+z,) (4-40)
T Py U, +Au, -vV1+ A2

Au, =0

\/E&QQO Vit 22 )3(z

_ s 4-41
a=( N, b (z+2) (4-41)
(4-41) (4-34) b
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(4-43) (4-34)
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22 P gv1+ A2
\/§ Pu

K obus(1973)

1/3 3Qo (z+2)

o= 0157[tanh(\'g QO)]4 a-02 P_ 1

800

w

(4-45)

Q=0. 1147(tanh( V9% J)‘* -3/gQ, [z+0.03(P + D)]

Bulson (4-6)
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4.4

Hensen(1957) Kurihara(1954)
8m 3 0.015 m*s/m
(4-8) v. 0.63 m/s
1.17m/s  (4-46) (4-47) d 0.8m
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Preissler
n
(4-13)
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