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A Numerical Study on the interaction between the tides and the flood
flows during typhoons
Chen-Yu Yan Jason C.S.* Chuen-Teyr Terng

* Assistant Professor, Department of Marine Environment and Engineering, National Sun Yat-Sen University

ABSTRACT

Taiwan is often threatened with the high frequency of typhoon events. During the typhoons, the large amount of
water from upstream and river catchment areas caused by heavy rainfalls and water levels raises as consequence .This
study aims to study the interactions between tides and flood flows during typhoons in the Tamsui River. The research
used SCHISM to simulate hydrodynamics of the Tamsui River and the effects of typhoons coupled with wind field
model. According to the results, the tidal effects gradually decrease from downstream to upstream and finally end up
at Xizhi. The modeled flows and water levels matched with observation data as well. Results indicate while the large
water flows happened, the flow directions were off coastal thought tides still kept pushing and accumulating at estuary,
which means flood flow dominated the flow direction.

Keywords :  Tamsui River, Typhoon, SCHISM, Rate of discharge
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Observation of wind influences on near-
surface turbulence in the coastal area

Nguyen, Thi To Van?, Zhi-Cheng Huang!

" Gradute Intistute of Hydrological and Oceanic Sciences, National Central University, Taiwan

ABSTRACT

The interaction between winds and near-surface turbulences have been observed in a shallow water
located in Matsu island (Taiwan). This study using velocity profiles measured from an upward looking
ADCP Signature 1000 with 4Hz sampling rate. The tidal currents in this site was found really small
(m < 0.1 m/s) compared to the currents in the surface layer which hereby be assumed that relate to the
seasonal local wind whose wind speed sometime could reach to 14 m/s. Besides, to observe the
turbulence, the varriance methods developed by (Dewey and Stringer 2007) which helped to estimate
the turbulent parameters as Reynolds stress, TKE from beams velocity of ADCP were also applied. The
study has been doing to obtain more results and find the correlation of winds and currents in this study

site.

Keywords: Wind-driven currents, near-surface turbulence, ADCP, varriance methods

1. Motivation

Near-surface turbulence is important for transport,
mixing processes, and air-water interactions but has
rarely been studied in detail (Orton, Zappa et al. 2010).
Turbulence in the surface layer is a complicated process
which could be caused by multiple quantities as wave
breaking, wind-driven current or tidal current in shallow
areas. Here, we analyze acoustic measurements from an
ADCP to observe the wind effects on the near surface
layer. The deployment was located at a small bay of
Matsu island (Taiwan) with the averaged depth is 5m.
The velocity profiles which were extracted from the
ADCP showed that there are weak tidal currents and
small waves in this region and left only the strong
currents near the surface are driven by the along-channel
wind. This is a good site to study the interaction between
winds and surface layer as the near-surface turbulence,
the energy transfers with the small affection from other

hydrodynamic processes as tides and waves.

2. Methodologies

The study was deployed in a small bay of Matsu
island (Taiwan) named after Mabiwan in this research
that has a depth in average is about 5m. This bay is
separated from the large east ocean by a long airstrip
which made the currents direction in this site become
consistent such as a tidal channel. Besides, the seasonal
wind also blows in the same direction of the channel
currents made it such as a real tank in nature for the
research of wind — current interactions and comparing to
previous laboratory studies.

An upward looking ADCP Signature 1000 was
deployed to measure the velocity profile at 4 Hz for
bursts lasting 17 min in duration. The data was collected
for each seasons (summer and winter) with a periof of
one month. About the measured profile, the velocity was
measured in whole water column with 0.2m spacing for
a four-beam and the fifth-beam only taken data for 2m
of water depth count from the bottom with 0.05m
spacing. The velocity measured from the ADCP in the
Earth coordinate was rotated into cross shore (u) and
long shore (v) components. Those data showed that the

cross shore velocity is dominant in comparison with the



long shore component. Therefore, most of the results

was focused in the cross shore direction.

Study area

Figure 1. Location of the ADCP deployment (Mabiwan)

The wind data was extracted at the Matsu buoy
near by the bay used for computing. Firstly, to find out
how the wind that impact on the current structure, the
wind data was divided into three group of wind speeds
(Weak winds: 0-5 m/s; Moderate winds: 5-10 m/s;
Strong winds: 10-15 m/s). Similarly, the cross shore
velocity from the ADCP was also averaged by tidal
phases (flooding and ebbing phases) which was
previously transformed by the Hilbert transforms. Then,
the averaged velocity profiles of the currents were
computed following the combination of wind and tide
condition.

To support for the purpose of this study which is
to find the relation of wind and surface layer, the
variance method (VM) was applied for beams velocity
data of ADCP to compute some hydrodynamic
quantities as the Reynolds stresses, TKE (Dewey and
Stringer 2007, Orton, Zappa et al. 2010, Guerra and
Thomson 2017). The Reynolds stress was estimated
following methods developed by (Dewey and Stringer
2007) for a four-beam Janus ADCP.

—— 1 v, P [Yom, oy o
uww = 2sin 260 (bzz B blz) + sinZ6 E(bzz + blz) - 2]
—— = v, P [Lom,

h 2sin 26 42 a b3z) + sin26 E(b“z + b32) - 2]

Moreover, for low water moments (water depth
smaller than 2m), the five-beam method was used for

exact expressions for five of the Reynolds stresses, total

TKE, and anisotropy (Guerra and Thomson 2017).

3. Preliminary results

In this study site, there are the south-west winds
during summer and north-east winds during winter which
alight with the direction of the main currents. However,
the wind direction is more consistent and is larger in speed
in the winter. Besides, the wave height presented in Figure
3 showed that the waves in this area were small which
cannot transfer the energy to turbulent processes.

Generally, the wind generate energy to water
surface layer mostly by wave breaking as many studies
has been done before. However, the wave steepness in this
region are 0.005 and 0.004 for summer and winter,
respectively. Then, these steepness parameters are so
small (< 0.142) for the wave breaking. Therefore, the
wave will be assumed that is not dominant in generating
turbulence or driving currents in this study.

The averaged velocity structure during flooding/
ebbing tidal phases showed the small velocity in almost
water column except of the near surface region (Figure 4).
Moreover, the current directions (defined as positive in the
flooding tide and negative in the ebbing tide) near the
surface matched with the wind direction in each season.
These results showed that even during the flooding or
ebbing tide phases when the current velocity should be
largest, the current velocity in this site is still very small
(<0.05 m/s) even the mean tidal range is about 2m and
only the currents on the surface layer driven by wind is
dominant.

The Reynolds stress w'w’, v'w’ estimated from
4-beam method for whole process is larger in the surface
layer compared to lower one was showed in figure 5.
Besides, figure 6 represented vertical profile of
Reynolds stress using five-beam method for low water
times to be able to observe the winds impact to water
layer. The horizontal Reynolds stress (u'2, v'2) reach
values that are an order of magnitude higher than those
vertical one. However, this is only the characteristic of
the water, the wind data need to be analyzed and
compared to make the understanding of winds-currents-

turbulence to be more convinced.



wind Rose
{Summer)
_nm

(©)
| & Wind spasd
+ Wired speed in direction of curren|
@ i |
£ wem e
\ . N
g Y
0815 ogr22 o820 -
i
Wind Rose
Crinten
Thw (d)
1 N N
w5 () .
WW% # i W i 4 A
+ + + . -~ g i
o 10 f$ + * ! - ‘, i
] t‘+ i ¥ ?it wizm| i ) ,:m
i |
W s i ;
s 1%
% Wind spaad
+ Wind speed in dirsction of current .
o 1 . .
123 1130 12107 12414 12i21

"
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Figure 3. Significant wave height Hs in (a) summer and (b) winter
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Figure 4. The velocity profiles of currents under influence of both wind — tidal current in two season where the color
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represented the standard deviation at each vertical measurement.
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The Characteristics of Vortex Energy Caused by
Floating Structure with Double Slotted Barriers Using
P1V Technology

Hao Cheng! Ruey-Syan Shih * Chi-Yu Li® Wen-Kai Weng? Zhi-Hong Lin*
Chia-Chen Wu?

* Associate Professor, Department of Harbor and River Engineering, National Taiwan Ocean University

ABSTRACT

The characteristics of vortex energy induced by a floating structure with double slotted barriers
waves investigated using the Particle Image Velocimetry. The hydraulic model test was constructed in
awave flume with 5 different periods of waves and 4 different lengths of barriers to calculate the energy
generated by the vortex, and compares the calculation results with respect to the incident wave energy
El, and discuss over the related parameters, such as the reflection coefficient KR, transmission
coefficient KT, and the energy loss coefficient KL. The results show that wave period, length of the
barriers, and the position of the barrier affect significiently the vortex energy, especially when the wave
passes through a floating structure with barriers, and it will obviously affect the magnitude of the vortex
energy. The maximum eddy current energy appears at the period T=0.85 seconds in all four wing plate
lengths after reflection, and the eddy current energy at the transmission end increases with the
increasing of the wave period.

Keywords: Floating structure with double slotted barriers, Vertical plate, Particle Image
Velocimetry, Vortices energy,Eenergy dissipation.
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AKIFZEH FVE (Dam  break) 77 20 {5 SUE TR Y68 HER FE % —E PSS E R ES
BOSHA > FER SRR R TR SRR B g AR BhARTT B > DUERY
EEIHAMAN Z Z 4RI EBE G o (7 B YRS 2 BRI DU R S E R BT R 2 B Y
FRERES » sRER G B a4y B B B4y V84 (partially submergerd)  ~ 2784 (half-submerged) DL Kz 52
24 (full-submerged) o SXEREHEEE LKL - 008 N il/K AL DUKAL 2 K RENRIPT =
BORSR ~ W ROKEE R TR T EIHE S 2 AR - SBEREUR  FEVER
T EZ BRSR ENIRKAREE TR 2R DU EiniEsE b DA B IR Ry
K NS FERReREN B = AR  MAEYGES T > HI2BREE R - RO EEH
B AR - FZE BRI R T HEE RS -

RASEEE © EE - BN - BUEEG

Dam Break Induced the Boulder Transportation On the
Flat Bottom

Jing-Hua Lin  Yi-Wei Chang Guan-Yu Chen

* Associate Researcher, Tainan Hydraulics Laboratory, National Cheng Kung University

ABSTRACT

In this laboratory experiment, the 3D-dynamic process of a suspected tsunami boulder during
the transptation and incipient motion are measured by using MEMS and high-speed camera on the flat
bottom. The tsunami induced bore-impacting is generated by the dam break. Based on the
determination on the sphericity and flatness index of the suspected tsunami boulder, the phycial
model belongs the oblate (discoidal, tabular). Three submergered conditions including
partially-submergerd, half-submerged and fully- submergerd are applied in the present experiment.
The types of bore-impacting is related to the submergered conditions. Accroding to the experimented
results, the incipient motion of boulder depends on the critical conditions related to the upstream and
downstream water depth. Each submergered condition is corresponding to a critical condition. The
maximum non-dimensional transportated velocities and displacements(distances) are occurred in the
partially submergered conditions. Its reason could be related to the transformation between the
potential energy and kinetic energy as well as residual momentum. The types of the incipient motion
depend on the shpae, weight of physical model and current velocity. In the present experiment, most
results belong the 2D-plane motion (sliding) and the sway around z axis.

Keywords: Dam break, Submergerd conditions, Suspected tsunami boulder
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The Experimental Study on Wave Damping by an
Immobile Dry Type of Artificial Vegetation Floating
Island

Yuan-Jyh Lan*, Bo-Jun Wang, Ta-Wei Lin, Yi-TeLi, Wen-Kai Weng

* Assistant Researcher, Center of Excellence for Ocean Engineering, National Taiwan Ocean University

ABSTRACT

This experimental study investigates the wave damping on the wave passing through an immobile
dry type of artificial box vegetation floating island. Effects of the permeability and submerged depth of
matrix medium and the width of vegetation floating island on the reflection coefficient ,transmission
coefficient and energy loss coefficient ard studied. The experimental results show that the vegetation
floating island with coconut filaments as the material of the matrix medium has better effect on wave
energy dissipation than that with the material of granular foamed stones. Increasing the width of the
vegetation floating island or the submerged depth of matrix medium can reduce more wave energy,
resulting in a smaller wave transmittance. The wave energy loss coefficient shows an increasing trend
of vibration with the increase of the submerged depth of matrix medium.

Keywords: Artificial vegetation floating island; Wave damping
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Study on Far-Field Waves Produced by Instantaneous
Uplift of Circular Cylinder on Bottom

Chih-Hua, Chang”
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ABSTRACT

Dislocation of faults caused by earthquakes is the main cause of tsunami waves. In this article, a
three-dimensional numerical model is applied to calculate the far-field waves produced by the
instantaneous rise of the circular cylinder bottom. After the mathematical model is normalized by the
still-water depth and linear-long-wave celerity, the influencing parameters can be simplified to the
radius of the cylinder and its lifting height. It was found that the radius of the cylinder has a great
influence on the wave patterns. A small cylinder (e.g. radius = 2) produces a harmonic envelope group
wave in the far field and its front wave is not the largest wave; a large cylinder (e.g. radius = 10)
produces a largest leading solitary-type wave in the far field. However, the uplift height of the cylinder
mainly affects the wave amplitude and has little effect on the shape.

Keywords: Circular-cylindrical bottom; Tsunami; Solitary wave.
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SPH Modeling on the Runup of Dambreak-Generated
Bore on a Smooth Slope

Chun-Cheng Chang, Yun-Ta wu'

* Assistant Professor, Department of Hydraulic and Ocean Engineering, National Cheng Kung University

ABSTRACT

For safety resaon, studying tsunami propagation and hydrodynamics in the nearshore are one of
the important aspects in coastal engineering communities. With a simple setup feature, the dam-break
mechanism has been frequently adopted in the laboratory to generate bores and model long-wave
dynamics, kinematics and runup process in the coastal waters. Numercial simulations have been also
considered to replicate those dam-break experiments with various assumptions to the model equations
and algorithms used. However, the particle-based model has been seldom used to model bores runup
on slopes, revealing that challenges remains for resolving wet-dry interfaces. In this study, we aim to
simulate the evolution and runup of dambreak-generated bores on a uniform slope of 1/10 using an
open-source particle-based model DualSPHysics, which is based on the smooth particle hydrodynamic
(SPH) method. Model-data comparisons are performed to confirm the accuracy of the time histories of
the free surface elevation, the runup process and the velocity profiles at selected sections. The
differences between present simulations and experimental results will be quantitatively evaluated,
aiming to provide a estimation of variation level for using DualSPHysics.

Keywords: Smooth Particle Hydrodynamic; dam-break; bore; runup; velocity profile
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Runup of Dambreak-Generated Bore on a Rough Slope
Yu-Che Huang , Yun-Ta Wu :

* Assistant Professor, Department of Hydraulic and Ocean Engineering, National Cheng Kung University

ABSTRACT

Nearshore geometry characteristics in terms of slope roughness and building array are one of the
possibilities to affect tsunami-induced hazards such as runup and inundation. In the literature , the dam-
break system has been used to model bore over micro-roughness slope, e.g., covered with a layer of
sand/gravel, for studying swash hydrodynamics and macro-roughness slope, e.g., building array, for
investigating impact pressure of each structure. However, the effect of building array on the runup and
inundation has not been clarified yet. We thus aim to experimentally fill this knowledge gap herein. In
the experiment , the same size of cubes is installed onto the 1/10 smooth slope to model the slope
roughness. Non-intrusive measuring devices are used to avoid any disturbance affecting the fluid flow.
The repeatability of experiment is confirmed by comparing the free surface time series of repeated runs.
Available experimental data for dambreak-generated bore on a smooth slope is used to compare with
present measurements to show the accuracy and reliability. Three different initial water depths are
considered to account for tidal effect and sea level rise which affect the relative distance between the
shoreline and the building array. The resulting runup heights and inundation depths against different
strengths of bores are measured, aiming to provide a simple estimation for design purpose.

Keywords: dam-break; bore; runup; laboratory experiment; rough slope
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Numerical Study of a Solitary Wave Passing Through a
Verticle Cylinder Over a Muddy Seabed

Sung-Wei Li Rong-Lian Kuo Peter Hong-Yueh Lo

* Assistant Professor, Department of Engineering Science and Ocean Engineering, National Taiwan University

ABSTRACT

This paper studies the hydrodynamic characteristics of a solitary wave passing through a vertical
cylinder over a highly viscous seabed. Based on the open source numerical software OpenFOAM. A
three-dimensional numerical wave tank was established, in which there are three kinds of viscous fluids
including air, water, and highly viscous Newtonian mud flow and a cylindrical structure. The interaction
between fluid and structure are discussed. The study found that the elevation of the highly viscous
Newtonian mud surface is different from the elevation of the water surface due to wave reflection and
wave run-up when a solitary wave passes through a cylinder. The dynamic mechanism of this two-
phase flow is the main factor affecting the force on the cylinder. The reliability of using a three-
dimensional mesh generator are demonstrated. It can well capture the phenomenon of wave propagation.
Finally, a semi-analytical solution is used to verify the numerical results of the Bingham mud model to
establish the basis for future study of Bingham mud flow. To a certain extent, these results can provide
references for the planning and design of offshore wind farms and other offshore structures.

Keywords: OpenFOAM,; Solitary wave;Vertical cylinder; Mud bed; Wave force
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Preliminary Study on the Ocean Current Profile near
Taipei Port

Li-Chung Wu', Kuo-Ching Jao, Guan-Sian Luo

* Associate Research Fellow, Coastal Ocean Monitoring Center, National Cheng Kung University

ABSTRACT

Oean current is one of the most important factors that affect ship safety. To fully understand the
current's effect on navigational issues, the Harbor and Marine Technology Center established a data buoy
station near the Taipei Port in January 2021. This data buoy equiped with a down-looking ADCP which is
capable of measuring real-time current profile. This study focused on the features of ocean current profile
near the Taipei Port.

Keywords: Data Buoy; Current Profile
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Application of Phased Array Radar in Observing Ocean
Surface Currents

Chia-Yan Cheng,* Yu-Hsuan Huang, Shao-Hua Chen, Chao-Ming Yu, Tang-Chia Hsu

* Associate Researcher, Taiwan Ocean Research Institute, National Applied Research Laboratories.

ABSTRACT

Using high-frequency radar to observe sea surface flow field has the advantages of wide coverage
range and continuous in time. Thus, it is an economical method in remotely measuring the ocean surface
current. The essential technique is how to obtain the entire flow field information from the
backscattering echo signal. Taiwan Ocean Research Institute, National Applied Research Laboratories,
was in cooperation with the University of Hawaii, to build a phased array radar system to observe the
plane flow field in Maobitou, Kenting. The system has four transmitting antennas and eight receiving
antennas arranged in a matrix pattern. Compared with the compact radar current measurement system,
the phased array radar has the advantage of better directional resolution. The data analysis method needs
to combine with the beamforming algorithm to show the advantages of the ability in direction
recognition. In this study, we process and analyze the echo signal of the phased array radar and then
calculate the echo information by the beamforming algorithm to obtain the echo spectrum in each
direction. The plane velocity in the coverage region could be obtained through the calculation of
Doppler frequency shift observed form the range-energy spectra. The results were compared with the
CODAR station near phased array radar and reasonable agreements could be concluded.

Keywords: Phased-array radar; Beamforming; Echo signals
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T BRICR SRS TETEEEE T R ~ R EG R
TS S th 2 JR5s - MBI 1) 2 v 2 MM e S g
HEFED &R ARTE K B SRR
A7 CODAR 247 HEHH H 527 G HEEE » BRf
ARG EFAEEESN 2 BERSS > ST AR IR TR A
INZ TR A -
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CODAR  Z:4 (i FHHY T R Hkas 7 A R 2 B 555
SYIEEELE(MUItiple Slgnal Classification, MUSIC)
Ho 2R il =4I RGBSR B R [
TERIER AR E - B4 K& E R Y E # (self
spectra) Lz B 55 1 4H K 45 2 [ B9 22 #5558 (cross
spectra) » [th—H Y SHEAE S B SR 8L $E AR &
G B SIS 2 R HY » M FUE AR
73 [ BT B R B R (S S » 2015) « ARSI EE
S 5 2 R BT T 98 R R SR B VA (Beam-
forming) 17 » PRIAH R PR B 22 2 K &R pERER ] -
(5] —(E 575 = M [ 2 & R AR AR AR [E] » B
HRAMREAAZREE » Bt R E 7 m [E T
LN (Doppler shif)iyEE » AT ATEG R (E B
P Z G AN o AWTFTR 3 S A (i P51 B
VBB RHETT oI R - IR ERA )/ SaRGH
S KRG BCEABRAEEST - ARl
w2 BARHFITE AR DR R LA B
B WA R TR -

-115 i3 =

' |
g Y
-120 :
Bragg Peak from Bragg Peak from
125 Receding Waves Advancing Waves

Power (dB) ‘

Second Order ¥ ™
< [

Returns 1 f1, Second Order Second Order

0.5

0
Frequency (Hz)

1. TFEEPFHHEE(S|E Paduan, J. D., & Graber,
H. C. (1997). Introduction to high-frequency radar:
reality and myth. oceanography, 10(2), 36-39.)

- N2

y
2.1 FEE

o5 B R (5 R LA 88 2 Y 2 (Frequency Modu-
lated Continnuous Wave, FMCW)fJ$175 » B[JES S
fgti 7 SR BB WM 2R T R R B
(Barriok, 1973; Stove, 1992) > [fi FMCW JF4GE& Y
YT F B DR R R 17 BEfE A (Fast Fourier Transform,
FFT)#E1T > FHLALAH (phase) HHEA & S AT FMCW &t



HEEL - FMCW 2402 288 00El 1 Fos > F2HEE
SHSR 3% 5 25 (transmitter) ~ BEUTES(receiver) ~ (R &
(mixer) ~ JER g5 (filter) SHEE—E (i 454 25 (analog-
to-digital converter) °
R Z BN —IRE EE &M T (Pulse
Repetition Interval) B4R RN » S# AT RTE
K/ANR—Hfr > RIEEETERRPIRR ¢
S, =cos[a,t + 7Bf.t*] = cos[#, ()] )
Hp T =1/1, f BAKEEEHR - B RIHE
(bandwidth) » @.=2xf, - f. &k HE 2 (carrier
frequency) ° @, Ky # 7 4 #H 32 (carrier angular
frequency) > ¢ FyHEfE o
WIS AR [ Ry(iIAE 2 228 (derivative) » #0F

_ 1 dg ) _
frm g = B @

W YIRSR BB & vV (FRek bl
e 2 2 (1A 5 (AU ) - SRR E Ry Ry » RRGRE ¢
B2 R AT
Rt)=R,+Vt )
F A R PR EIRYERSR - [FRF R AR B
AEE RN - HOR P R i 2 P T E—Hk
RS A > TSR BB Fy 1, - Horpe, =2R(t) /¢ >
¢ Rk BUBRGERER TR Sy
Sp(t)=AS,(t—1t,)= Acos[w,(t —t,)+ 7Bf.(t —t,)’]
4)
FiT 2% B R SR B R SR SR R AR R ] 2 2
2 Fr o B AR R R RS o R AR AR
5% o SRR B RS RE H A g _E AR =UR
& M herza =AMk E=HG%  BEEiEs
it B DABEGRERMAAE » ¢ (t—1,) > BLEEETERER
it ¢, (t) 2 Z8lE 2 =M /o hlEr B
PASGRIRAAHEL S SRS A AR D2 0 & 18 Rk
BB Z WIS b SRR 25 PR bR -
Tt B — 4R I R SR > S B B R A [ 28
ta, FKta, (RIS GTERGR - FARAREIS 2 L 0 lE 3
B - B B AR R B I E SR fr (t) » SR I R A
[F BE il 2 ] S e P 2 2R Y RO ERE 0 fr, (8) I
[fr, (8) » HARARBEIGRE 2 B BB B EER IR - SRR
SREIEE ARG Z A RITE I _ B — R - A
MR 2 RIS AT ER I SRR
HEH A= TP (intermediate) 55 - 41ME 3 T
&R -
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FMCW 25 2 1 FH 3 S s S5 L — PE e 2 RO
ANEE - B IR E R E 2R IR R
SHYIRERE 2 5T - DR 3 R MR [EIRERERE 4
R ERGR - R A R (B2 AR - EARR ]
HE— DRGSR - IR 2 SRR
5% > HOH R BELESEE 2 ERFT, A B SRR
(& _E 2 RPR AT o T AR A S PR — ks
EIERPRAE - BASENGR S SENB/T, - $R S
SIS H0f1/ta, = 6f2/ta, » NIL - FERES HIHE
5% > BIADE— PRI SRS IR ] > S
HE - BEMEIN T {51 - B FMCW Z4G - gyl
KRS SUR G S - AR S5 et —
Sl Es % DR T A -

Received signal

Baseband
signal
processing

Target
il Y FMCW
A waveform
Transmitted signal g generator

1. FMCW 245 ~EE (5] Lin et al., 2016)

v

| Tr ‘

2. EEFEHSR B BARGHSE Z SRR LR (5
H Barrick, 1973)

TEER 2[R ERGR - B GRS HAREDR 1(In
phase)-Q(Quadrature phase):H{5% » [F44 I-Q =H5R40E
4 % 6 Fin o KBS — T BRI > 45 R ANE 7 By
T FREREE R BEEHAIE TS Doppler #HEE
W1 8 A7 > Doppler $EEE &8 S4Bl - J&TH
TR I HE T B TR EERE I ] 4y RIK A
[EDR SR RR R » 12 2L T7 ¥R (Direction Finding)
HRUE FOR A Y (Beamforming ) BUE » RIfEUEH
TR E RS TR BUCR 4R 2 [EDR ERSE T DUE -
RIBEREMIE R — » F— R R RS ERCR4R
ZHERERIE] > Boghnay )7 2055 i H M AR (%
DUKFRE R RIRE R 22 -



s per chi

Humber of sample

s per chin

Humber of sample

o td24 i

. 5f,

160

140

000

2000

3. IF AR EE

Channel | data Ant2

41 5%

Channel Q data Ant2

3000 4000 5000 600D 000
Number of chirps

5 Q &k

008

006

004

0.02

000

008

006

004

0.02

000
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7 1+HQ FHIRAEE— K FFT SHALER

The 2nd FFT (Ant 2)

8 [+iQ AN HEI TS5 X FFT SfAes R

20 FAA

EN T DrYNE B SE i T A= o ¥E3E S
RHREWT7E H L B SR A TR B SE A S B 2R e AR L
P % B DR RS T 43 T MENIFEY S S 4
STESRRAR ) LB AE 9 Fiw > B5HET Bda e
faE AL 155 EJ51A » 5578 8 SCHRCRAR Rt s
SAEHRE TR - BACR &R DI RE AR [T 2 T2
HE9] > RRSEAFR 1 i - HBARS AT
[E])% I(I phase)-Q(Quadrature phase)zflsf @ JHiA 1-Q
FRERIAE 10 FTR » 2SR E BRI 7600 {EE M
FFH(chirp signal)fy » EHEFIAUR R Ry 0.455



Fb o B LA 3458 FOIF[EE LI T AR R EE - AR FHAH
WH 168 {EHUERL © S3MT s B BREF ST Bl 1-Q
BORBEEST » SR B - TS SRR EOR

27 Van Trees (2002) 2 J7 2 PRI _FIETTR R
P 2 SR SHRE R (Beam Pattern) Z JEFFy

Ly M Nt

Bly.y)=e > 2 X e (6)
)

Hep

v, = 27”11’)( sinfcos¢ 6)

l//y=27”dysin6’sin¢ (7

G N.M S350 Ry x R Y 5 B2
KeMER > @, HEERT > A REE > dod, BR
GRS x Bl Y BOTIR 2[R 0 0 RIE R 2 g
2K ¢ B BERBREE XY FHZ 88 x
il 2 AEF > S PSR ERTTIF LB E R ANE 11 B

9. [@ﬂi?&ﬁiﬁ&%ﬁ

MHWWW |

\\
~a000 {f [

w0a 2000 3000 4000 5000 6000 7000 8000

10. FEFIFASCRAR 1-Q ERERIE]
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AoA AR
T Ml {]’...._..._ L
SR ( )G

) [

iz 1

M Vlalbie h

d‘_ 0) f/ region < (dx ’ﬂ}

. e —»

A A T A A
e (i il
( dy" dy e d},.) (dx y)

. : . .
i®)  Main lobe

. Girating lobe

11 fEFIRGOTAEFELERE (5[5 Van Trees,

2002)
F 1 MAESEELRGSH
R 7.8125 MHz
PHEIHE 50KHz
B TR 50 W
illybist: 200-250 km
IRz PERE 80-100 km
PEREMENTIE %] 750-3750 m

N ‘—'-.‘ic b'?"«}’/‘

FEAL P PEAE > TE 254018 12 B E]_- e i
EERE R S REIEA - DAdRTE S SERAR L 0 B
72 5 PR RAREA 6 9 RAR 2 J7 ) P F R 4 2 L iy
TETE Fy 156 & > A R XE A2 E
7% 0 BUNEE B E Fy 89 FEZE 279 &R BI X &l 1)
HEFEE TR 67 FE RNERF ST 77 s 129 RS
o M Ri5 2 2 B B R B % R FH AT T
AT TIR RIS w53 RISKAG & 5 5] 2 e
R RIAS S5 2 B am B R L0 - EREG a2
{% W5 RG-S PERE B T 2 O > [E BT

W5 BT E L AR - R
%75 T e 2 A S o (B P - (8 S TR 5

e Pe 51 25 22 (AR D AT 2l 7 = TR PR
iﬂgﬁ%ﬂ&Zﬁ*ﬁ TS AT AE R ﬁFJ‘UHY
ek 71| 2 22 A A s St B B 5 4 SR 2 AR Tml A 2R



TEEBIR G B DI EAE IR > e o
DL [ ek ;ﬁﬁﬂ& 172 MRS > IR = 2
(2021) 7 &5 5L

8

x 10
24248
24248}
Eonm!
=
O 24018}
£
o
2428}
=
]
Z 2428}
24248} 3 31 56, CW
22960 2227 2221 22971 22071 22212 22972 22973
Eastern-dir. (m) x10°
B 12, BEUPHTIR AR AR R
o=

& 13. FRELEENE ﬂg’iﬁTTIEﬁ PR EEE
fERTIE [ R R4S SR

kitd

e witee
T (UTC)

14, BREIEEEAEOR R T bR R AN E B
AT AR L A R

TimeSeries

o i |

F iw;mw &fx, www W

%

nnm i

e

15, J5 [ Hk KO SR a8 SR 24 B LR

HE AT o B AT AT IS LR > HAER 2
GHLZ 2 srhlAnE 13 £lE 14 For o Hd o
13 RT3 [meados SUAMRAT G R R BRI
U2 PR (8] 14 R By 1 PR SR Bl B SR AR AT 45
RO BN R Z Ll - HE AR (R 3r
BRI Ry 0.8 Fz 0.7 - BEUR RO AT 5 =X B B
UEETHIRC R B FEARRA Y - el R - R D
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FA B T R A N B LB - TR R R s
BRI BORH AU ] SR A EORAYERAE - HEMI ]
REELR R e KPEE A/ NELE AR - FRE—2
73 e R B ROR R R AR BUEAR B LR - S5IR
WilE 15 Fos e B P RETR R FEE AR AR RN
HIRRRTASIR - PTSREEEA 23— BV E(E - T
E::/izi%ﬁi ARG R 2 — 0 - 1A
BRTE LAV R - R A FE R TG 5

Eﬂ °

- 2L =)
V. \ft":.‘ @{1\7

AR AR i Pek 5 B 2 2 [ R SRS A T AR SRy

1 0 DO R E RUEST S 7 1m_b # R B

HEREal - AR AT RIS RIS R © Bk

P& SR A AR S TERRS - BN AL

fAr & SR L AR I Ry 0.7 BURA ST U5

BRI LB A R B e FEARRAE - AR ES IR

BT R s RUART A R A A B — 2k -

T < }}gk

1 Sz LS - ST - BT (2015) T
R e EE Y R AR BTS2 e, 0 104
FRR PRI & 6 1-4 H

2. EHPEF ~ FERE (2021) T HEASEEEA
JE I MR 7 371 5 22 2 AR 1) R S AT Z BT
110 SRR B THER b Eam s - ()

3. Barrick, D. E. (1973) FM/CW radar signals and
digital processing, (No. NOAA-TR-ERL-283-
WPL-26). National oceanic and atmospheric
administration boulder co wave propagation lab.

4. Lin,J.J,Li, Y.P.,Hsu, W.C.,and Lee, T. S. (2016)
Design of an FMCW radar baseband signal
processing system for automotive application,
SpringerPlus, 5(1), 42.

5. Paduan, J. D., & Graber, H. C. (1997) Introduction
to high-frequency radar: reality and myth,
oceanography, 10(2), 36-39.

6. Stove, A.G. (1992) Linear FMCW radar techniques,
IEE Proc F Radar Signal Process 139(5):343-350.

7. Van Trees, H. L. (2002) Detection, estimation, and
modulation theory. Part 4, Optimum array

processing, Wiley-Interscience.
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BEHT R R EBENZHEE

= R A IR

BRI KR R T AR A A
BT R KR R AR 2 e

i &

B BT AT S M AR IR K H 2 - — (B E S R 2 RE R U ST
f$EZK - Liu et al.(2012)1F =i RIS L AU h 3830 S E AT 38 2R RGO DR/ NS 409/l HYTETE -
iE LRI AT & > Mulder and Syvitski(1995) izt 5t 150 7] 24> & - FFe
B /KR TR TR R Y - BRI )R E] 40-459/1 B - S {E BT (Y)Y
K E R REK > R AT K B KA R - T K& N0 AR R E Y TR
TiE - TP RRFRER - RILARZER H o R R E R ROMS DUSCH ) #HE L hec-ras » B
FASRHTEN 2 ] BRI Y ~ e SR ~ ORI ~ JBIERE ~ S ~ REREDRE O - T
AR WARBBOH KB THEARE - DU BN - W =B EERA
PRl ERB IR FA NI S TR IR S FRI S P S AR R R R DU AR EE 2
8 DIRBHHRAGIS 2 B2 E 25 DURARRE 2 RS -

BRgET: REN - AR - BRI

A Numerical Investigaion on the Occourance of Low
Concentration Hyperpycnal River Plumes in a
Submarine Canyon

Sheng-De Tsait,Jia-Lin Chen!

'Department of Hydraulic and Ocean Engineering, National Cheng Kung University, Taiwan

Abstract

Network communication has recently become an important issue along with the rapid Taiwan
economic growth. The most obvious challenge is the potential of submarine cable disruptions causing
unpredictable losses of social and economy. Two suspected factors inducing submarine cable breaks
are (1) submarine collapse related to random earthquake events and (2) hyperpycnal river plumes
related to high suspended sediment concentration (SSC) carried by high river discharge during extreme
conditions. Hyperpycnal flow event has obtained more attention for direct field observation due to its
extreme occurrence and catastrophic damage. Previous investigations in the Gaoping Canyon found
that hyperpycnal flow occurs when SSC < 40 g/L less than the threshold of 40-45 g/L (Mulder and
Syvitski, 1995). The sediment-laden river discharge accumulated adjacent to the river mouth will
undergo less dense seawater and sink toward the sea along the bottom slope forming a hyperpycnal
flow. A combining numerical model using Regional Ocean Modeling System (ROMS) and Hydrologic
Engineering Center’s River Analysis System (HEC-RAS) is used to observe the mechanism of
hyperpycnal flow in the Gaoping Canyon under different SSC during extreme conditions. The model
results show the SSC carried by low river discharge accumulates at the river mouth and transports
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southward by tidal currents. During the peak flood event, the hyperpycnal river plume further descends
to the seabed of submarine and cause a submarine cable disruption.

Keywords: submarine cable break, hyperpycnal flow, Gaoping River, critical conditions for
hyperpycnal flow, damage during typhoon

- ~FF B h

P BRSO L E EE R - A ERR TR T 24P
HUsRE & PR A S R B - R
& Gavey et al.(2017)HYSCIRR > &VETE 2006 4~2015
FEZMEE T NI R EEENNEN: > Ef
2015 FERBTEE > 9l R E R U E AN R E
Jit(hyperpycnal flow)E R - {H IEEBAFATIE/ VIR -
Al A 2 2 5 5 R (hyperpycnal flow) 2% 4 fi% {4
40g/l(Mulder and Syvitski> 1995)e }t4} Liu et al.(2012)
TE 2008 4 = R R R I £ BB R BN - S5k
#r A S (hyperpyenal flow)#Spk s /KIE > I
BUHIE B0 = e DRt R B R SRR 40g/1-
HI > AWRETHEFRKELEEZER
(hyperpycnal flow)AYE IEATEEFLUERE DU EopH
il o ATHFTAIIF RS » FZLL 2008 F-RECE B
TR JEL B (RIS T B 2 RIS 2008/07/15 &
2008/08/01 FyfE =B EEITHER o

‘Zﬂyjz:?vii\:‘

EFEERR 171 AR - FRERE 3257 A
B RRamsEEs K2 - HEEER
B FEEAE 0.008~0.0006 © SHEEEE KR/ H 0.1~1.5
N BEYEDAI > TR 2 R R R A
AR > i EE K& RN - B 55 2 2 PR KR
S ILHbIE e 2 JE VDS o] 22 E 60g/1 - =R

YRR By 281.54cms B AR B 0] S 27,44591cm> »

SOSNH AR » A—REHSTAE 2 FRRA
BT SRR BERDEE R A v 1R e
VbR S L e IR - A0E TR
FI|PE Z&fi(source to sink)RffEith FHTIEDHE AR
ZH e

R e S

A

SREE U 4 A R R G RV - SRR
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FETIHEN > RIS B A BE S TS
& 1[{#H A Hec-Ras » ffi &S ] ROMS #Ef 715
i -

3.1 Hec-Ras 1D #-7% 3% 2

Ry T AEMERREEE B HRHKEN ) BRE o A
5% 555 Hee-Ras 1D LUK ECES 20m fihfr FERH
BRI i - BB S S8 RAG - T
BEFE AL Hrp B ARR B &R 2K
HIZ 2008 /K0 A - RS (friction slope)
DUk 2 B (%8 (manning coefficient) 275 & Hl /KA
B KA EEABRFT(2007) 7 HE E 0.0008 LKz 0.03
ST 38 [ (S Em&IRHEE 1km)BLUR 3 E
FEIAE » & AR GRS SR E ~ A E
DU EFHEIE - B TiER RS 5 ERE
TR (2006) YRS -

3.2 ROMS #2583 2

ROMS(Regional oceanographic modeling system)
Ry —4ERE R - HAEHDU7E0% RANS Navier-
Stokes 22 » WA KRR A R AR IUE (3%
BT - ZRPAGHAGER k- ¢ 30 DIEHSERE
YOI E ST YIRS (Winterwerp > 2001)

RAVE P HER > MIFEE AN AR
412 (1a) » 1 JEE PR &L HIl =2 & 7Y meyer-peter and
Muller(1948) A FHETTET R Bele AW RIFZE R
R DRI R 8 05 7 F (flocculation) 2 §285 -

dC o) awe) B _BWSC L E

at ' ox dy 0z $
a ( __ 6C> 1
P c'w' —vf 7 (1a)
Ey = E(1—¢s) 2 (1b)

ce

C RIJEWVIRE » W BslUEHE - Es Iy = a2 &
(Erosion rate) > ¢s BRBFLIRE » Eo BRANEEHE
% (Erosion rate constant) > 7., AEEFHIYIES] > 1



FofiBaBIVINES] - ve B BRI EL - B P ws iR

U.S. Inter-Agency Committee on water resource (1957)

AR AETE ¢ Eo A ds /BRI Hagy et al.(2000)
FIEEER AT T AHFERL(D. = 10)FIH] shield [EHfE
{E=((Yalin » 1976) - AT AIZ A A Miller £9f{E
Z(Miller et al. » 1977) - ‘& D, Fyfr{€ < $(particle
parameter)[= (1.6Sg/v2)§d50] °

JE PR B e 0 B2 ) P S S 2 v DA R B
WIS R R ETTETE - B MR AT SR
(z0) » R R 3% % #8 i Il 2 BEEHHRe.(=
pu.ks/pe) KIS 70 IGEIET » 5520 = ks/29.7 » &
ks VIBIRIR Z FRIEMENEE » B DRERREL - It
INRATASEE AT SRR AT » Rtk 2 E
FA1,(2a): (Van Rijn > 1993)

ks =30dyy 0 21 (2a)

6 = u2/(165gds,) (2b)
Hfdeg B TEEREE 72 90 ZHIE » 2% Liu et
al.(2002) = ey MR I RIE R} - 5% 0.1 mm 5 6
Foitdh 2 #(mobility parameter) © g REE I
dso B B {ERLIE » 2% Liu et al (20025 e/ NG,
R > 32E 0.03 mm
321455555 A5 % ek T

P BRI FIRHED 200m*200m HYItE &
o R EEEE A RE 119.630~120.740 » &2
21.550~23.010 » & P4 RELg 383 /N B S -
LERERILL 362m Fy— lEE - B[ 20 R AR 0.5sec
LA #E 21 B fiiy #5 (Courant—Friedrichs—Lewy condition)
TETE - BUEAGIEFEY] > KPS ER 3 214888
i R EERIA AP Ry 20 J& - A LARE
EmEEE s BEE -

3.2.2:% Vi Bk T

JE b KLY 8 A A Z 278 B AOK R I 5
SR AL 8 (2009) ~ HRZ 5K (2016) ~ Liu et al.
(2002)LL Kz Liu et al.(2016)J&Efi £ Z B E i
TR E - CE B RS & oy R (E (=
Hr{%:0.3mm ~ 0.03mm DLKz 0.015mm > [ B K
P ARERAE ISR Ko REERECH IR R E L) ~ /BIR
W2 LA B Rl
3.2.3:8 ML %

2 B OR B 5 AT AR 8 NOAA 1£
2009/07/03~2009/08/08 155 MNEHTEUHIEUE LKA
(=412010){E 2005~2009 425 5w L1 R 2k -
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HeSUIBR AR K AS E 4S, » TS RS
BT HERES Y R S0 0.85 - THIRESSZ RO
0.6 » A FERIR PR S MRS - 16 EL B R
REi - BRI S S
720 -

3.3 ROMS ;7 iff /5 3% %
33LAFEALBAR

R TR AR AR R 4 Bl BRI /K B R E s
2008/07/17 EAKREIVREERH(=26.4 &) » 5E 5
ROMS JuJ [ [#E BRI RIS < JRIEVEERIE 2%
Liu et al.(2016)A 37 & By 240cms [ 5a] [1EEEEETH] »
X TE By 20psu °
332 REEL VK T

FRAB ECR B K M KRR #1588 T (2007) A HY
B & R R S R O S R R R
0.3mm > [fj d10 Z5jA 0.12mm ; & FEk R B ke
H(2019)7E /51 FERIE = ([ H AYEURI DR B 1758 38
KEB QOO TR BB Ak 79418
S HE KR 53 71 £ 0.015mm DKz 0.0 1mm FEHE
SREE T Z TINEER W) - K IR E
Einstein(1950) 1] i€ # Ay il &% (wash load) - [H4MNER
TLAEAER(2008) B2 B AAPTAE 15 -1 mT HE P &8
HY BT R S B R T P AR D E 4R =0 (3) 4T
L EEEHERIE TP ATRRRD R E R AFRIED
b M= e il R P v | SRV ) v Wil I =i
SR o A LB R S5 (2019) 7 1 6 1Y o (8 L 1
0.015mm XF I - =C3)FE 2008/07/19 HF 212
B E IS ZI/K SR BRI E R (= 20g/1) - BHIL
AT -

Qs = 0.756Q19%6 3)
HpQRyfi & (cms) ; Qs RHddimib&E (MT/d) - &
B AEF I hec-ras SR 2 SR AGTRBIE 2 RIE -

R T LAV ERE R PTER A VRS » ARt
FEHIER AR/ Van Raijn(1993) 4G+ E RIS E
ZIRIDIRIE - AR AR AR B KA+
SR S S R G (2009) WY EDRHE T 0.03mme

3.4 ROMS £ # i i

AW % 0 A OSU FH I 4y 1 =2 45 B
TPXO9 atlas v9 - #: A ROMS B - S F 2
HY53 W S EMEAR T A M2 O1 K1 82 » phPU{EF
Sy EEAE TPX09 atlas v9 &I G -
1999) - A HTIE SR A K AL Z PR A P8 S R

-
-

Ny
JIL



F(Chapman - 1985) » — 48 &8 SR AZERA
Flather #25L{(&{4-(Flather and RA > 1976) -

A
4.1 Hec-Ras 1D #- #_

7K Air 28 7 FI2 ) P B KK AL RS U e
{ir BB AR E LSRR S 0.613 ~ skill number %7
0.832 LUK RMES 4552 0.45(m) o 4} » HEC-RAS
IFETE AT BT R DU OKEE - AIE R ROMS
RS R A H A -
4.2 ROMS #i55¢ & =
R IKNL 2T B FOER DL RN R
VG- R ET 2 8E FEHAIEG Olabarrieta etal (2011)
WX ZEFE > 81A R~ RMSE DL K S(skill
number)[ E=-F41(4)FR] -
In=1lCn — My |?
In=1(Cn + My |2 + My, + My |?)
BN RREAES My BEUHIERL 5 C R
s ERERRIRRE o NRERK A 3 B S R A B
JNFTR » Tt HERE AR —FrR - HBdE T &17K
AR FREE A - RIS R AT -

F— KLz RESH

S=1

€

R? RMSE(m) S
ORI 0.8957 0.155 0.8828
/NBRER LSS 0.8063 0.1713 0.8326
2 AR
I ~ %" ﬁ} S %

B TRRAREDRE T ZERAVAERKIVIBRE - AR
SRy BRI S A & B ARFER (D) R iE i e
Sl 7 8 B 2800cms (2008/07/19-2008/07/22) 5 (2)
B\ B e it & R 2 B 4500cms (2008/07/19-
2008/07/22) (E—) -

Fr— Bk 47 (07/15-07/22) » & T HURAY
BRI A7 (07/20 7PM) - HAESRANE —FR - TR
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Study on Characteristics of Flow Field during Run-up Motion of
Solitary Wave over 1:3 Slope

Chang Lin, Ming-Jer Kao, Po-Yu Chuang, Li-Fang Lo*, Wei-Lun Hsu

* Senior Graduate Student, Department of Civil Engineering, National Chung Hsing University

ABSTRACT

This study investigates experimentally the flow characteristics induced by the run-up motions of four
solitary waves traveling on a 1:3 sloping beach. Used High-speed particle image velocimetry (HSPIV) was
employed to obtain the free surface profiles and velocity fields/profiles. Particle trajectory photograph and
the ink-blackened water visualization method were used to observe the flow fields.

Variations in the flow field of solitary wave propagating over the slope are divided into run-up and run-
down motions. When the swash tip of a solitary wave reaches the maximum run-up height (MRH), the contact
point becomes almost standstill for a short time interval, with the contact angle changing from obtuse, via
right, to acute angle. These fact highlights that the swash tip and contact point are subject to complex
interaction among gravity force, viscous friction, and surface tension of the fluid.

Keywords: Solitary wave; Run-up; Maximum run-up height; Swash front; HSPIV
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Surface data buoy observation in Nansha Taiping island
1 1 1 1
Ke-Hsien Fu , Kun-I Lin , Bo-Shian Wang , Meng-Syue Li ,

. . 1 1 2
Hsun-Chieh Cho, Yi-Fang Lee , Wen-Chang Yang , Chun-Hung Pao
' Marine Science and Information Research Center, National Academy of Marine Research

2 Department of Science and Techology Eduction, Ocean Affairs Council
ABSTRACT

National Academy of Marine Research (NAMR) deployed an operational surface data buoy system to montinor long-
term wave, wind, current, temperature and salinity in the southern of Taiping Island. The wind data shows that the
winds blow northeastern in winter and southwestern in summer. The wave could exceed 2 meters height and major

wave direction is northesatern (southern) in winter (summer). The underwater observations of temperature and
salinity at 35 meters during mid-December 2020 to March 2021 reveal that the water proporties at 35 meters occurred
low temperature and high salinity (compared to temperature and salinity at 5 meters) once a day. We found that this
water masses with low temperature and high salinity were associate with the maximum northeastern diurnal tidal
flow.

Keywords: Taiping Island ; Data buoy ; Ocean obvservations
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Rogue Waves Study: The relation of Ocean Wave Groups
Yu-Chen Leel, Ying-Chih Chenz, Dong-Jiing Doong2

1 Delft Center for Systems and Control, Mechanical, Maritime and Materials Engineering, Delft University of
Technology, the Netherlands
2 Department of Hydraulics and Ocean Engineering, National Cheng Kung University, Taiwan

ABSTRACT

Rogue wave is one of popular research topics in recent years, which existed in many nonlinear systems such as
optics fibres and water waves in deep ocean. In hydrodynamics, the formation mechanisms of rogue waves are still
uncertain. Some studies found that rogue waves propagated within nonlinear wave groups. Our study starts from the
viewpoint of wave groups and aims to find a relation between occurrence of rogue waves and the effect of wave groups,
hoping further applications on rogue wave forecasting and hazard prevention. The long-term monitoring data used in
this study measured from Taitung Open Ocean Buoy from Coastal Ocean Monitoring Center (COMC). We use zero-
crossing down method to select rogue waves data. On the other hand, we also select non-rogue wave data for
comparison. We found that the wave parameters calculated from wave elevation cannot distinguish the rogue and non-
rogue data. However, the results of wave groups analysis tell a different story. We calculate the wave group parameters
including maximum amplitude of envelope, mean period of envelope, steepness of envelope, kurtosis of envelope and
skewness of envelope, where the time series of envelope are calculated by Hilbert transform. We found that the above
parameters have big potentials to distinguish the rogue and non-rogue data, indicating the highly relevant relation
between rogue waves and wave groups

Keywords: Rogue waves, Wave group, Data analysis
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UAYV Video Analysis of Wave Runup and Rundown
in the Swash Zone

Laurence Z.H. Chuang  Jia-Ming Zhou " Yu-Ru Chen

* Postgraduate, Institute of Ocean Technology and Marine Affairs, National Cheng Kung University

ABSTRACT

The nearshore littoral zone is a coastal area that contains both a swash zone and a surf zone. It is
not only the most frequently used space for marine recreational activities, but also the main area where
the impacts of beach erosion and climate change occur. The swash zone connects the land and marine
environment and has a large temporal and spatial change. Swash zone processes are a fundamental
component of the beach system dynamics, but the field observation is difficult and expensive, which
makes the related research literature very little. This research is based on waterline detecing algorithm
which was developed from Chung (2019), but it has disadvantages such as insufficient mobility, and
the conversion of side-view perspective images into spatial coordinates will produce slightly larger
errors. In oreder to realize characteristics of swash zone, developing quality control program is then
used ensure the continuity and rationality of runup height sequence of each section. The last step is to
use statistics and spectral analysis methods to obtain the characteristics of incident wave period and the
amplitude on the section.

Keywords: wave runup and rundown, waterline detection, UAV, swash zone
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Deep Learning Approach for Rip Current Detection in Videos

Laurence Zsu-Hsin Chuang, Hsin-Lun Hsu*, Mei-Huei Chen, Cheng-Chien Liu, Hsiao-Wei Chung

*Postgraduate, Institute of Ocean Technology and Marine Affairs, National Cheng Kung University

ABSTRACT

This paper presents a deep learning approach for automatically detecting rip currents from videos.
Rip currents are fast-moving currents that move from shore to sea. Studies from the US Lifesaving
Association and many countries have shown that the leading cause of beach drowning is rip currents.
Even rip currents are the principal threats to beachgoers, most beachgoers are unable to identify them.
In this research, a deep learning model based on YOLOV4 architecture is developed for detecting two
common types of rips (channel rips, the rips contain sediment plumes) from videos. The accuracy of
this model is over 80%. By means of recognizing the rips in real time through live beach cam, our
research result can be a potential safety application for alerting the people in close proximity to these
hazardous currents. Meanwhile, this real-time monitoring method can provide rip current notification
for beach lifeguards to inform the public of rip current threats.

Keywords: rip current; deep learning; image recognition; beach safety
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Waves Simulation and Analysis  in Taiping Island
Meng-Syue Li*, Ke-Hsien Fu, Wen-Chang Yang, Chen-Jung Chiang, Hsun-Chieh Cho

* Associate Researcher, Marine Science and Information Research Center, National Academy of Marine Research

ABSTRACT

National Academy of Marine Research has established a buoy observation system on Taiping Island to
measure the real time marine data. In this study, the wind and wave data collected by the  buoys on Taiping
Island were used to perform wave simulation verification of three  kind of wind data.  The nested grid was
encrypted for the sea area of Taiping Island. Then carry out the Taiping Island wave simulation in September
and October 2020 to analyze the wave height during the typhoon, which can provide ship navigation safety,
rescue, military and other applications.

Keywords:Taiping Island; SWAN model;

> (wind sea) » JERA: 5k 1% B8 &L J % I FFERSF (duration)
FOREIMER SRR (fetch)Bg hnim 22 e - JEUR 2
IR REFL R —ERVEEE T BRIV S
FUEEIR R0 & EFEIF T - JEURZE S
BERIFTRR AV AR » 2 AR ERAYASRE -
R—ITH=BEIERIN #efrRERE 5
— 73 TR R B SR AN B O B e T 1) 2 e 85
HY77 AR - SHRCECRAVERD R R AR [EIAR
I P8 DA [B1 087 2R T3 1 28 i 1l s J80 T 1D
IRZGE fy R (swell) -
— R =8 R AT R — AR Bl RS B E Y 58
2E5FE )Y (fully developed sea state) » FHHEAERE » )7 IR
HYRFEROR A > TEAEE B KRB e A& E » &

=~z
— AT

MV ERS EIE AL 4 12 0 AL 110
2 117 R TREMACA IR R TS > SEERE RS
E5P5 77 K R AR PE SR ZE BN AL 75 ZKR R AT TR
DULEZ R - mVBE SRR 2t - B
R TERERE  BRTIEEEE S EERE R
oy BRI VB GRS ~ ZEEHTE KRR A
BEEFACEE » AV B HHEEEE 1600 A HDLE -
FafmiE » LI TR 20 Eiftst o fifTieizED 2
RULETTREiREE » SR HEE - N8 R ER
HERS - Wit > KPR ORISR T > BEE
EAENTT 2 Z 2 HE EE -

A 2 B\ 18 FH 8 A B R R Ry LR

-95-



SRR E RS FURRAI R 2 BUGR BT #R
(developing sea state) » FHIRIE - FORAVFFEE A
FARI SRS EARRE B - B EURESE Ly
TRHVAETERG i E 52 R (mixing sea state) » IR
HYRHE Y ECR AT R 2 R -
Pierson & Moskowitz (1964)> SEzEE] 4y 7554 L
KR B I SE 2 S Ol IR 1 > BT

AR E - R LIS R ERH A Z #]5r
RN BT AR AR ER I SRENEE 52 E

SEAYESZE - Komenetal.(1984) &2 RIS ERHRH
DRz R bR e BB\ ) R K MBS R » Earle(1984)
R PM FHEE RS 0.8 {5 F &5 =
(separation frequency) - ZEB/EE A RLEAE (NOAA)
EZ &R L (NDBC)E 1997 FERitaEEIER
REREE » BRI R B SN R ERE
HITATT AR EUR Z R RREE KRR - Hmk
BRI S 3 4 7 SRR EET BUR R SR IR -
Wang & Hwang(2001)#2 H LU TR 4080 AR &8
RIERH O] Ef S BRI R LB IR« RNERAR
SRR AN B E N EURBE 2 A B SR RAE K55
A5 el EOR B 2 [t Gilhousen &
Hervey(2001)HIIFIF PM AEEE > S22 8 E 2
SRR TR B IERNRER % H AT NDBC
T FMEIERIRA
Portilla et al.(2009) % #8 2% & 43 75 7% 4 1% 43 &
(partitoning) F15E 3% (identification) i 25 % » & 5Cig4E
L BB E B I AR A& - ANRIBE T EITER
1R B3 B R 2 SR ET R KR 2 % (spurious wave
systems) » WS PR EFRIVIOR L4+ - &S
L B BT E & PRI E BT R 2R R EUR
HEMEHR 24 0 Wb # 3 B Wang and
Hwang(2001) 77745488 =il B R 4% > 1fi Pierson
and Moskowitz (1964) 7572 RIFS R Z4% - H
AR fRE - Hwang et al.(2012)E— 42 H itk
B EAGTREI AR » 132 SEREE P ERATHR
ZAEM o FFEE A QROLL) A i A B E IR 2 AR
5 A EE R > RIEDL TMA SHREEE
BARKAAERE S5y 05 » WHER T &SR E IR
AT AR EURE R
AWFZEFIF SWAN 5> DUR [E] B E RS
HET

?
AV B EHEOR RS - WA R & BB R T

AN B EURNIBIRE 774

-96-

2L

B o Aiatam R [E e EIHME 2 BUBREHE < T
CFSV2~ERAS F WRF JE5 & e A B R R
TEEfE - WG BT EAIE R R L -

~ 3 ;E

SWAN S Delft KER4L & DIFEERE
BFZR 0 0 AR BT ARG R A5 =X (Booij et al. 1996) »
tH XEAFE=REUREXAVRHEC BAERE B R
JHHCAEN S BUERE o R e BN ER
SRS 3 TS = AHIHBN R R 8L
THERS L > AL R o (Rt - BN EA AT
e ATRIBEEUR ZIhEE o B AE A R
Holthuijsen et al.(1997)#1 Booij et al.(1998)%& FH &M
JECRERE ML SRR - TEREEE A (1999) ~ J7/1EF
(2000) k% )23 BH (2001) . G FFH SWAN #H{ZE8 &
B2 BOEEUR R — 2RI BT B -

SWAN #EﬁZi)i‘E%%UFH”%E’J;‘)&’“E{’E%ﬁ
BRI T LR BRI - IRTE S EIRGMEISIE T
] EEEr S fiﬁfbﬁﬁﬂt?ﬁxﬁbﬁ REY ZFESHEGAEHY 7)
Afi - SWAN #55=X fiv i F AR 2 R R A R D AR
TS BN N(o,0) (i > o FyfEHEHRR ;0 RIDR
JilEfE) - AR B E E(o0) » £22
RE&EH RAVEREE » EH %R AT LASFIAL - {HAE
EHEHIE (40 Whitham, 1974) < N(c,0)=E(c,0)/c°
HHEmAE AT
(OE A ¥ 122 (wave action balance equation)

R e AR ] DU SRR 0 P T AR =k
#it(Hasselmann et al., 1973)

ON ocN oc,N oc N oc,N S
o X oy oo 00 o
Hop fe U — IR E 3 S RE R R R L
B RE=IE R TER IR R RILL ox K ey #Y
HIETE x Koy W77 [A{E0E 5 SEVUIE K2 B B
BV LT EEEERZRAT o8l DA colV RS 7%
B ARG R Ry KRR TS [REAYHTET (T2 0-4ih
LA cOnY RS HIE) ; 13 Le R mI R G M M T
M40 > Whitham, 1974 ; Mei, 1983 ; Dingemans,
1997) - H=HY S(=S(o, 0))/& ARE B & E LRI
H > BEEREENAER - FE - RIEGERRATH
TEF -
(QEAYEE

(o2

A



JEVYRE B E AV ER SR 2 DL Phillips(1957)y 3%
R (resonance mechanism) L K Miles(1957)#4[=]
Bt i (feed-back mechanism)2fcfiiatt » HLRE A4l
T

Sn(0,0)= A+BE(0,0)

He o A K B BYBREHERZENORIAR K5
A > DURCEER KRR EE - R Bt R DU I
ARV K JR AR

)EEE ML
SWAN FEH R RAE EHHHCRE S T =(E

5y © TR Sesw(o, 0)  JEEPREEREE Susp(o, 0) ~ KK
VES [FERERZ Sdspr(o, 0) ©

TR T E R HR 8RS (wave steepness) FTfZE
) - f{¢8 Hasselmann(1974)FrHEZE Y Pulse-based
T > I BT R

Sy (0,0) = —F&%E(a,@)

Hrp» DRSPS A RIHIAE : k=2n/L
BB LENE 6 B K DBE RS R
SRR -

R R K5 | B RE B MRV IR N B & T R PRI
7 JRRES) ~ REZR - KRR AT
FEAERVI IR © SRR E R ARRER A -
L TR H ORI e % R R R

0_2

Sds,b (G’ 0) = _Cbottom m E (O-’ 0)

Horfr > Coottom Ry EPREEF(AE » HFYERPRBEEE
Fir5 [ B SR /KOR ERE MBS B R AT 5 8 #
BN HFEREENZER I B M A E
il

AR Ry7KoEs [BEIvER e - 25T
FRSZAATR - FEmERVIRREE(E - BT PIEE
Y TRIR Fy iR TS [ E VA RE B OMAYL

Su (0.0) =%E(aﬂ)

tot

Hrt o Eo 240 REER  Do(BH) 2
Battjes - Janssen(1978)FrHe A R Fo iR B 244
AERMAL o Drot FY{E BRI 2 8y=Hmaxd/d 75 BHEERE
% > Hooh Hmax Byfe RATRE(E BN S + d BEHIK
7R e

ASCFIF SWAN A E P IR0
SRR HEIE S EE - IR
BE o ROFEEEHE 2 TR - PHILACE A EEI
R HIE (EE—/8) B ERak 105 4 130 & > Jhag 2

-97-

[EZ 35 & RIS Ry 1 o3 > ZKSF4HE £y 1501
x 1921 {@# - #FZERHRHZEE] NOAA 2 ETOPL &
> EFERE la B o AP B AR A AR
1135 5% 1155 & > Jh4g 9.5 & 11.5 /% » ffig
R 14 53 » /K F4aRE SRy 481 x 481 ([ » HTE &L
$RF GEBCO 2020 HklE#EE 1b fir - AHH
FEER H =R S B R T EER » 3Ry 1o
ARG WRF RIS B/ NFF ST R R LT
B 15 /NH - 2. £ NCEP 2 Climate Forecast
System Version 2 (CFSV2) [E\5 > /N~ i JE
&kt 3. BUMN ECWMF 2 ERAS JE\E > S/ NEF S [H
R E AR Ry 1/4 15 -

4000

3500

3000

2500

2000

114

115 1155

1 BEEAGA S BN B

e

ARXFEF 2021 4£ 3 H CFSV2 ~ ERAS X WRF
JEZ BT T AT B MHEUR RABBE - B JeER %
SRERRTTT ~ BEMA ~ TR R S DU (R &
BHETT RS FEEOOREREE - 3 1 RO+
B ERIEE S 2 et - Ba PaE - R
fRm7e R THRERAE « B 2 Ry DTSRz E e 5 57
Ry =T 2021 48 3 AACT R0 B a HE



THRF PSR {35 Taylor, K. E. (2001) 53 A4 1Y
{812 ZREN B L =R 572 FLANE 3 o © &5
REURLURSSR WRF RS HET TR R AL I E
BT - ST IR R AT [ 4 B
AP IE 2 RIS 57 B R A 2R ] - HLAE R
TRRy WRF B fE - ARAERE IR & S K
i °

FoMETTARP 5 R R SRR A I ABE s 2021 4 3
4 AARCPEBUIZ UAEREL WRF IS HE T /34T
Pl » 4SRRI R WRF EIGAE B RIS Ry i
i o RIIE - AWIZELUIIREN 22 A HE (T AT B gkt
& 2 BGNZE - LTI WRF B - JR45 WRF [
SRS RELE B RHG T S HE - 4008 6 Fr
o B Ho REREHIRE & Hino RREZUR S » 45
REUNIITE WRF EUSIEEHG R BT HNIE -

2020 - 9 H~10 A2 &g 2 mem 3 R 9 F
ZALESHE, ~ 10 A ZEEfCHEE, - B RHem - /D {REE
BeE R EAISERGE, © A TMA JE3 M Re EHART A
FEBHIE RS Z EUER - & ReE B L
BRI R 2 FiR © HETT 2020 £ 9~ 10 H 2R
fefE - A0 7 R EEFSIE TR o SERBURIIRER
5 ] NG AT B RGO = > [ 8 &y 9 ~ 10 2K
EAATIE > BURIRE SR B RS S R
R o

% 1 BB AN RS RIEE R

Mean Standard RMSE

(m) Deviation(m)|  (m)

WRF 0.86 0.56 0.27

FITZRL | ERAS 0.62 0.48 0.35
CFSV2 05 0.29 0.17

WRF 1.21 0.6 0.32

B2 | ERAS 0.98 0.37 0.33
CFSV2 | 1.06 0.4 0.35

WRF 1.34 0.7 0.43

FHIELZIZ | ERAS 1.29 0.34 0.23
CFSV2 | 1.25 0.35 0.26

WRF 1.36 0.63 0.32
WAEWUFAE| ERAS 1.08 0.37 0.34
CFSV2 | 112 0.41 0.38

-98-

sEp

STE0 LTE0 SLE0 SIE0 PE/E0 E2E0 TE/E0 MZE0 OZE0 6MED BWE0 LWEQ SMED SHWED PLE0 EWEQ ZWED LWEQ OMEQ 6O/E0 SO/E0  LO/E0 SO/ED SO/E0  POSED  EO/E0
BEp
8lep

9Z/E0 IZTED 9ZE0 STEQD FTE0D EZED ZZEOD LZED OZE0 BLED BLED LLE0 SLED SLED FLED EWED ZLED LLUED OLEQ BO/ED SWMED LD/E0 SIS0 SO/ED  FO/ED  EO/ED
|
BEp

STED [TWED STED SI/E0 FEE0D E/ED TE/ED MZED 0Z/E0 6MED BWED LL/E0 SWED SLED FLWED EWED ZWED LL/ED OWEQ 6O/E0 BO/ED LD/E0 SVED SOVED FO/ED  EO/ED

o i ¢
7 I B 1 1 I I I

2 KA RS~ 08 R =l e 1| ] (e s R0
18 ~ 4T45:WRF - BE45:CFSV2 H43:ERAD) «

3 ZEEENEA G E (A FHNE,
B:WRF,C:ERA5, D: CFSV?2) -



L0 EEZ E06ZAT0! R SE L OGS R EE0LE RIZZEN LE00Z 08 LEDR L0 LIT0ALT0SLE0N LIEOCLTOZLEDL LEOO L0SE AT 090/ EISIEOFEIEHEIZNTILITD

4 A[E] B Z AV B8 e LR (R BUAIME. ~ 4T
40 WRF ~ B543:CFSV2 HA4:ERAGB)

5 K F-EZ#E (A ENHE,B:WRF,C:ERAS5, D:

CFSV2) -
15
5500 o
[}
o
Himo %2 o
s ©o o
05 ? o o &
8
% o
8
.

0 05 1 15

Ho
6 R = AT [l (WRF S B, T WRF:ALR]) -

-99-

% 2 R E L EUBIREE R

s 281 282%8%38 247 | 132

g | 202 | PO a4 | aa

wk | 23 | POOMOS | 900 | 127

“[Zf 153 | 20200022 |y 45 | 0

é?l 358 2‘1)2%(1)%(2)7 309 | 182
. |

EUE)  SDED EZED OZE) LD TLED  WUE)  BOED

S00L 2004

o

UL LUDL UL WAL

0L SZ0L  EZOL

(et

7 P B B R B BRI - 4TS
S - EELEWRE ) -

35
3 ~®
0
25 09 o @°%Q
e G ° B
H «\O:%%“ Q@ég 8%@0 S
mo 2 & oo 00
5 o
o %
15 o0 o
Qg2 o
N O
o
o)
s
0

H,
8 JF AT B (WRFES B, i WRFALR) -
v 4L =2
o~ 5 ‘a{rﬁ

AWZERIH SWAN RECETTACE B HRNR



Bt > DA = RIS AS B AT ERis - o DL WRF
ESAER R - FIFRES MRS ER - T
L FET 2020 4 9~ 10 B A B BafE Rz s
it > WELE RIS RHEITERE o 45 RBUR IR ISR
BN RS RS BB E N S - REBFEETE
EIIE RS LR -

A% 110 FERFFRT S EsEE- 2 K
TR BRI SR R A B R B o (B R A TR ¢ 110-
4901-02-22-03) 7 fHEARFFT AR -

54
BREZEE,  FP S0 OER - DT/ 0B e B (1999)
" FER] SWAN R R HE T G BT aag
MRS 55 21 JEVERE TR &am (s
% 87-95 H -

JiEE (2000) T EFH SWAN JEUREIER S
BTG EUROR | > BILRE R EKF R
AR e AR 5

B (2001) TATEEURIEE IS, 0 BIL
TR ER KR B AR ZE ATl L5
FFIAE ~ BRIZAZ ~ BiP5 2 (2011) T A PRZKZER
FURKCEIRE Sy | > 58 33 ENEE LIRSS E
W 5§ 133-138 H -

Battjes, J.A., Janssen, J.P.F.M. (1978)

loss and set-up due to breaking of random waves.”

F

-

“Energy

Proc. of the 16th International Conference on
Coastal Engineering, pp. 569-587.

Booij, N., Holthuijsen, L.H., Haagama, 1J.G., (1998)
“ Comparsion the second-Generation HISWA
Wave Model with Third-Generation SWAN Wave
Model.” of 5th
Workshop on Wave Hindcasting and Forecasting,
Jan. 27-30, Melbourne, Florida, pp. 215-222.
Earle, M.D. (1984) “Development of algorithms for

Proceedings International

separation of sea and swell.” National Data Buoy
Centre Tech. Rep. MEC-87-1, 53.

Gilhousen, D. B. and R. Hervey (2001). “Improved
Estimates of Swell from Moored Buoys,”
Proceedings of the Fourth International Symposium
WAVES 2001, ASCE: Alexandria, VA, pp. 387-

393.

-100-

9. Holthuijsen, L.H., N. Booij, R. Ris, J.H. Andorka
Gal and J.C.M. de Jong (1997) “An Verification of
the Third-Generation Wave Model SWAN along
the southern North Sea coast.” Proceedings 3rd
International Ocean Wave

Symposium  on

Measurement and Analysis, Wave'97, ASCE,pp.
49-63.

Hwang, P. A., F. J. Ocampo-Torres, and H.
Garcia-Nava (2012) Wind

separation of 1D wave spectrum by a spectrum

10.
sea and swell
integration method. J. Atmos. Oceanic Technol.,
29, 116-128.

Komen, G.J., Hasselmann, S., and Hasselmann,
K.(1984) On the existence of a fully developed
wind-sea spectrum J. Phys. Oceanogr., 14, 1271-
1285.

Mei, C.C. (1983), “The Applied Dynamics of
Ocean Surface Waves,”, John Wiely.

Miles, J.W. (1957) “On the generation of surface
waves by shear flows.” J. Fluid Mech., Vol. 3,
pp. 185-204.

Phillips, O.M. (1957) “On the generation of waves
by turbulent wind.” J. Fluid Mech., Vol. 2,
pp. 417-445,

Pierson, J. W., and Moskowitz, L.(1964) “A
proposed spectral form for fully eveloped wind

11.

12.

13.

14.

15.

seas based on the similarity theory of S. A.
Kitaigorodskii.,” Vol.69,
pp.5181-5190

Portilla J., Ocampo-Torres F. J., and Monbaliu,

J.Geophys.Res.,

16.
J.(2009) “Spectral Partitioning and Identification
of Wind Sea and Swell,” J. Atmos. Oceanic
Technol., 26, 107-122.

17. Taylor KE. 2001. Summarizing multiple aspects

of model performance in a single diagram. Journal

of Geophysical Research 106: 7183-7192.

Wang, D. W. and Hwang, P. A.(2001)“An

operational method for separating wind sea and

18.

swell from ocean wave spectra,”J. Atmos. Oceanic
Technol., 18, 2052-2062.



FA3EAFIRFEEHTE R LA F 2021 & 11
Proceedings of the 43™ Ocean Engineering Conference in Taiwan
National Central University, November 2021

GNSS F 1% & * »C 3t 5 27 37 5 BLIP| 2 B AT
% B

e L 1F , o 2 . 3
o s E 8T F T
VBRI RN R BRI K S O T A

2 ST R BT K S o ifFEE T AR
3 BT R B K I B 5 AR R B AT K S

3 &

A ERR T RS 4 Bk 18 B 27T 247 (Global Navigation Satellite System, GNSS); iZAE 44 BT 5
TR ALBLR R » Ry ZSBATR AL B PR A SRR R A7 2% BBl 7 {17 (real-time precise point positioning,
RT-PPP)ENIAE » LAEs RS GNSS /% » HERGE AR RT-PPP EMLERAEREMEH - [F
I > RyoR( LI R REE P IRARTEE)  ABAZE IR 3 AT 50 VLA B2 GNSS JA5 - 4 2021 £ 7 H
TR R\ L P i R HA T 7S i ST S Py B LS R AT R L - SR BT -

RAgER © RIRE RSN ASUTRE ~ I~ R ~ B

Up to date development of the GNSS buoy for
monitoring in offshore and nearshore areas

Yen-Pin Lin*, Mon-Shen Shi, Ching-Jer Huang

* Head, R&D department, Coastal Ocean Monitoring Center, National Cheng Kung University

ABSTRACT

We have developed the Global Navigation Satellite System (GNSS) for monitoring real-time tides and
ocean waves 1n coastal areas. However, the range from land of a GNSS buoy is limited because of lack of
network signals. To enlarge this range, we are developing the offshore GNSS buoy and the experimental
results are illustrated. Meanwhile, we also developed the small-size nearshore GNSS buoy in order to enhance
the database for coastal protection. The breakers and currents induced by breakers were identified by using
the data observed by the small-size nearshore GNSS buoy in July 2021 and the south-west coast of Taiwan,
R.O.C.. The results demonstrate that the performances of the small-size nearshore GNSS buoy for measuring
nearshore ocean waves are excellent.

Keywords: GNSS buoy; Tide; Wave; Breaker
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LAY N 77T > Dawidowicz (2014)45H
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Satellite System) FAEREM ML B KL E M2
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1 SN E R EALRER - B DA A (i L
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WNEFIRZ IR © Sinclair (2014)fEWE R N LB
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& FEFN B AT
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BHAHRARE « AR SN
2.1 BEFEEHT E

AWFFEAEEE S GNSS JFHAZI Y - AT IR
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FREE R BRI E T R praet  HAER A 08m:
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TES A - WD) E(EHAM AR SRR E © T
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Preliminary results of Phased Array Radar-Derived
Surface Currents Using Least-Square Method

Shao-Hua Chen* Chia-Yan Cheng Tony Hsu Yu-Hsuan Huang Chen Shih Ming

* Assistant Researcher, Taiwan Ocean Research Institute
ABSTRACT

This study try to different types of radars use the same direction findingmethodtoobtain
radial data, and mapping surface currents fromPhased Array Radar(KNTN)and CODAR
(HOWN,SUHI,BABY,MABT,NAWN) radial velocity using Least-square Method. The
preliminary result present the average correlation coefficient of east-west velocity between
model’s and radar’s data (combine site include KNTN) are all higher than between model’s
data and radar (not combine with KNTN site). The correlation coefficient of east-west and

north-south velocity between model’s andradar data is between 0.485-0.624.
Keywords: HF; Least-Squares methods; Phased Array Radar; Direction Finding
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Continuous Water Quality Monitoring and Abnormal
Alert Design for Nearshore Waters
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ABSTRACT

The purpose of this study is to use a self-calculating water quality monitor to obtain the
characteristics of environmental background values through inter-parameter correlation analysis. We
discuss the possibility of real-time monitoring of environmental water quality in near-shore waters. To
consider the limited accuracy of a single measurement parameter (e.g., pH value). This study
analyzed water quality data from two sites (Dapeng Bay: lagoon and Daitan Algae Reef: near-shore
waters) to understand the mechanisms that influence water quality in the region according to different
water environments. By using Hovmdller diagrams, autocorrelation analysis, and Fourier
transformations, it was found that water quality in closed waters is mainly influenced by the
insolation cycle, while in open waters it is influenced by tides in addition to the insolation cycle.
Moreover, this study establishes an abnormal alert index for water quality events, which provides a
basis for judging events at continuous monitoring stations. Through the characteristics of continuous
monitoring, instead of determining by simple numerical criteria, abnormal changes are identified and
scored from time-series changes to assess the condition of water bodies and provide a reference
indicator for continuous monitoring of river mouths or near-shore waters in the future.

Keywords: Continuous water quality monitoring ; tides ; anomaly indicators
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ABSTRACT

Extreme waves often threaten navigation, offshore platforms and coastal structures. There are
more than 300 death reported along the coastal area of Taiwan due to extreme waves in the past decades,
according to CWB report. Taiwan is situated on the western Pacific where typhoons are passing
frequently. Waves generated by the strong winds of typhoon and associated low pressure fields may
cause storm surges along coast. The Pacific typhoons generate often low frequency swells approaching
the east coast of Taiwan. Extreme waves may formed due to wave-current interactions when the
progressing waves meet with strong ocean currents, which may due to geographical variation, tides and
typhoon itself. We applied a fully coupled wave-current model (SCHISM-WWM) that based on
unstructured high-resolution grids to study the surface waves under typhoon. September 2016 was an
unstable month visited with three consecutive typhoons, i.e. Meranti, Malakas and Megi. Particularly
Meranti was a category 5 typhoon passing through south end of Taiwan, and a huge wave was recorded
at the Eluanbi Buoy. In order to study the wave-current interactions we have used the weather forecast
data from the CWB (WRF) to drive the ocean surface together with the ocean currents and tides. Sea
state of September 2016 has been simulated with the wave-current model. The extreme wave condition
in the south end of Taiwan can be observed from the results of the coupled simulation. A giant wave
during the period of typhoon Meranti passing through the area was captured by the model and compared
with the waves recorded at the Eluanbi wave buoy. More detailed discussions on the geography interact
with currents and waves will be presented.

Keywords: Extreme Wave; Wave-current interaction; wave-current coupled model
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Reconstruction of Himawari Satellite Sea Surface
Temperature Data around Taiwan Using Interpolating
Empirical Orthogonal Function

Yi-Chung Yang Ching-Yuan Lu Jia-Hao Cheng Yu-Hao Tseng Shih-Jen Huang
Yung-Hsiang Lee Thwong Zong Yang Yu-Cheng Chang Chung-Ru Ho"

Distinguished Professor, Department of Marine Environmental Informatics, National Taiwan Ocean University

ABSTRACT

Sea surface temperature (SST) is an important physical parameter in ocean resarch. It can be used not
only for the exploration of air-sea interactions, but also for estimating sea surface currents. Satellite remote
sensing has been widely used in ocean and atmosphere research because of its rapid and extensive acquisition
of SST data. However, the SST data from satellite remote sensing is often obscured by clouds, resulting in
missing data. Therefore, this study uses the data interpolation empirical orthogonal function (DINEOF) method
to reconstruct the missing data to obtain complete SST data. The SST data derived from the Himawari-8 satellite
was partially deleted, and then DINEOF was used to fill in the missing values. After comparison, it was found
that the use of DINEOF can successfully restore the SST deficit in this area. The results show that the root
mean square error (RMSE) of sea surface temperature in the northern waters of Taiwan is 0.14°C, and the
coefficient of determination (R?) is 0.98, and the RMSE of the waters near Lanyu and Green islands is 0.19°C,
and R? is 0.91. This implies that using the DINEOF method to reconstruct the SST data around Taiwan is
reliable.

Keywords: DINEOF; satellite remote; Himawari-8; sea surface temperature
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Study of the tidal reach of Daku and Guanyin river
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ABSTRACT

The aim of this study is to investigate the characteristics and extent of the tidal reach of of Daku
and Guanyin River along Baiyu algal reef in Taoyuan City. We monitored the changes in salinity, water
level, and river surface 