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A DESCRIPTION AND EVALUATION OF TIDAL STATIONS AROUND TAIWAN

Wen-Ssn Chuang

Institute of Oceanography College of Science,

National Taiwan University

ABSTRACT

The 1991 tidal data at 15 stations around Taiwan were provided by the Central Weather Bureau
(CWB)for analysis and evaluation. Among them, only 3 stations yield complete data, others are clas-
sified as incomplete in the sense that gaps, shifting, or no detection of law water level are shown on
the records. Tidal analysis indicate that those stations are more than adequate for practical purposes
of tide forecasting, storm surge prediction and other coastal engineering needs. It is thus recom-

mended that a tidal station network consists of 10 CWB-maintained and 4 harbour authority-mainta-
ined ones should serve the general purpose.
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THE STATUS OF DATA BUOY RESEARCH AND DEVELOPMENT IN TAIWAN

Min-Chih Huang Chia-Chuen Kao
Department of Naval Architecture and Depertment of Hydraulic and
Marine Engineering Ocean Engineering
National Cheng Kung University National Cheng Kung University
ABSTRACT

At present, technical and operational experiences on the meteorological and oceanographic data
buoys are advanced slowly in Taiwan. The Council of Agriculture and the National Science Council
have jointly supported the design, assembly, and deployment of a 2-M discus data buoy over the
past four years. This paper summarizes the research and development activities conducted in this
period. The buoy was designed through detail studies of its hydrostatic characteristics, mathematical
frequency-domain and time-domain simulations of buoy- mooring-anchor responseé, and impulse
tests of prototype model in a large wave tank. The 'selaworthincss test of this buoy was then
conducted near th;Mi-Toe area for a period of eighteen .months. Instrumentations including wave
sensors, data acquisition mbdule, and line-of-sight telemetry system were designed and tested
concurrently. A fully integrated data buoy was then deployed near the Tai-Chung Harbor for long
term wave measurements. Baged on the field evaluations of buoy performance and the analysis of
wave data reported by this buoy, the areas for further research and improvements are identified and

will be addressed in the near future.

Key words: 2-M discus data buoy, hydrostatic characteristics, buoy-mooring-anchor responses, prot-

otype model, data acguisition module.
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ON THE DEVELOPMENT OF NUMERICAL MODELS OF TIDE AND
STORM SURGE AROUND TAIWAN

Hsien-Wen Li
Department of Oceanography '

National Taiwan Ocean University

ABSTRACT

Both tide and storm surge denote the sea Ievel change, but their causes are quite different.
Tide is due to the astronomical causes associated with the motion of meon-earth and sun-earth sys-
tems. The tidal phenomena are strictly periodic. Storm surge is caused by wind and air pressure
gradient. The tide can be accurately predicted in some localites with long tidal records by harmonic
method. Prediction of tide and storm surge in a large region of sea will be hopeful by means of nu-

merical models.

Key words: Tide, storm surge, Astronomical, harmonic method.
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BEESER DD TR EERS , B0 - Pacific trade wind system at interannual time
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Barnett ( i983) : Interaction of the Monsoon and Weather Review Vol 111 p.756-773.

OCEANOGRAPHIC DATA BANK IN TAIWAN

T. Y. Tang S. J. Hwang
Institute of Oceanography College of Science

National Taiwan University

ABSTRACT
A survey for the Oceznographic Data Bank in Taiwan was performed. The result indicates that the
data is diversely stored in the different institutes. The communication among the institutes is generally
poot. There almost has no data exché.ngc policy. In despite of the problem of poor communication, some
of institutes establish their own data bank successfully. As an example, the system of CTD> Data of Ocean
Researcher I is reviewed here. A national oceanographic data bank shall be based upon those individual

data banks.
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THE STATUS OF WAVE INVESTIGATION IN THE TAIWAN AREA

Chien-Kee Chang Chung-Ching Chien Hsiang-Maw Theng
Institute of Hardor and Marine Technology

ABSTRACT

The status of wave observation around Taiwan, incloding location of wave station, wave
instrument, and applicable wave data are described in this report. Six wave stations which obtained
long term wave data are analyzed and wave characteristics for different zone around Taiwan are
discussed. Wave data recorded at the Taichung station are used as an example for more intensive
statistic analysis in engineering application. Finally, the existing problems of wave observation are
mentioned and personal suggestions are proposed.

Key words: ‘Wave characteristics, intensive statistic analysis,
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AREVIEW OF WAVE MODEL IN TAIWAN

Nai-Kuang Liang
Institute of Oceanography College of Science

National Taiwan University

ABSTRACT

The domestic wave model development comamenced in the 1960s. The aim of the model is to
determine the design wave for coastal structures. They are all hindcast models and employ
significant wave to define the sea state. However, wave forecasting models have been developed,
but are not operated. These models are also"significant wave" - typed, which imply local empirical

constants and may be more snitable to the marginal sea areas,
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OPERATIONAL WAVE FORECASTING IN THE UNITED STATES

Yung-Yao Chao

National Meteorological Center, Marine Prediction Branch

ABSTRACT

The National Weather Service ( NWS) of the National Cceanic and Atmospheric
Administration (NOAA ) is responsible for issning ocean wave forecasts to the civilian sector.

The National Meteorological Center ( NMC) , which is a part of NWS, is in charge of developing:

operaticnal wave models to provide forecast guidance to NWS regional forecast offices. The Navy

»

s Fleet Numerical Oceanography Center (FENOC) , on the other hand, provides wave information

to the military sector. In this paper, the historical development of operational wave forecasting

medels in the United States, the NMC forecasting procedures, and the performance of present NMC

and FNOC wave models are presented,

Key words: NWS, Civilian sector, NMC , FNOC, military sector.
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seriesfBpH ©
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JREERE (wave spectrum ) -
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Q) ; : quadrature spectral density of elevation
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ON THE DATA PROCESSING OF BUOY WAVE MEASUREMENT SYSTEM

David Wei-Chi Wang

Computer Sciences Corporation

ABSTRACT

In-situ wave measurements from moored buoys provide vital information for marine weather

forecasting, safety design of offshore structures, calibration and verification of numerical models,

wave climate study, development of remote sensing techniques, and coastal zone management and

deveopment. In this paper, an overview of the data processing of an operational buoy wave

measurement system is presented. This paper introduces and discusses buoy wave measurement

theory, derivations and computations of directional wave spectrurn and wave parameters,

procedures for data processing, and automation of data quality assurance.
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ON THE OPERATIONAL STORM SURGE MODEL IN THE UNITED STATES

Jye

Chen

National Weather Service

ABSTRACT

In the recent years, the operational storm surge model in U. 8.has reached a mature stage. The

model, referred as SLOSH ( Sea, Lake, and Overland Surges from Hurricanes ) , is capable of

portraying the surge flooding conditions, such as the intrusion of seawater into bays and rivers,

overtopping levees, and over-land flows. From the past years, the analyzed data after the storm .

event has shown the model’s reliability in surge computations. However, because today’s storm

track forecasts lack the needed accuracy, it is unwise to rely on a single track forecast for the storm

surge forecast. Therefore, this model has been used as studying tool on evacuation planning instead,

so that the concerned agencies can effectively perform the disaster prevention operations.

Key words: Storm surge model, SLOSH, overtopping levees, disaster prevention operations.
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SATELLITE REMOTE SENSING FOR OCEAN APPLICATIONS

Antony K. Liu
NASA/Goddard Space Flight Center

ABSTRACT

Satellites have demonstrated a remarkable ability to measure ocean variables critical to cli-
mate as well as other national concerns including fisheries, transportation, defense, and waste dis-
posal. Different types of sensors can measure: sea surface wind, ocean wave spectmm.. sea surface
temperature, ocean color, ocean topography/current, and sea ice concentrations, With the advent of
satellite, the synoptic data on ocean properties and processes at regional and larger scales can be
obtained. Satellite instraments can be divided into two categories of sensors: passive and active,
Passive sensors record the intensity of natoral radiation either emitted or reflected from the surface
of the ocean. They generally scan the surface to observe an area beneath the satellite some
hundreds of kilometers wide. The images obtained are used to infer surface characteristics such as
temperature (AVHRR), color (CZCS), and the presence of ice {radiometer). Active sensors transmit
pulese of microwave energy and then measure properties of their reflections from the ocean surface.
The time delay and the characteristics of the returned pulse are used to provide information about
the ocean surface such as winds (scatterometer), waves (SAR), and topography/currents (altimeter).
Microwave sensors are able to penetrate clouds and thus have the important capability to operate

pight and day under all-weather conditions.
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EVALUATION OF THE WAM MODEL

Hsuan 8. Chen
NOAA/NWS/NMC, Marine Prediction Branch

ABSTRACT

We employed the WAM model and used the NMC (National Meteorological Center)winds as

forcinig to predict global ocean wave spectra. The WAM model is a third generation wave model.

It implements a more complete caculation for nonlinear wave-wave interaction and the Janssen

formulation for wave generation. The WAM waves have been compared with the NDBC (National

Data Buoy Center) buoy data and results from other models. The comparison indicates that the

WAM waves generally predict a good estimate of the significant wave height, but often under-

predict the extreme waves when compared with the buoy data. Nevertheless,its accuracy and quan-

titative measures are shown to be better than those from the other models. Its frequency spectra and

directional spectra all are very reasonable. The CPU time for a 24-hour prediction run on the NMC

Cray-YMP computer is less than 4 minutes,
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AN OPERATIONAL DATA BUOY SYSTEM

Chung-Chu Teng
Natjonal Data Buoy Center

ABSTRACT

An operational data buoy system should include the following properly-designed sub-systems:

“buoy hull", "mooring”, "measurement instrument”, "data acquisition, control, processing, and

wn

analysis","communication”, "power”, and "auxiliary” systems. In addition, a shoreside system and

an operation support system should also be included to form a complete operational data buoy

system for long-term and regular data measurement with nearly-real-time data transmission. This

paper describes and discusses the importance of the "overall system” concept for an operational

data buoy system and some details of the sub-systems in the system.

Key words: Buoy hull, mooring, auxiliary,
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THE DECEMBER 16, 1993 TAPU EARTHQUAKE

Kei-Wen Kueo Tzay-Chyn Shin

Seismology Center, Central Weather Bureau

ABSTRACT ‘
The December 16, 1993 Tapu earthgquake occurred in southwestern Taiwan and followed by
more than 200 aftershocks. It caused small damage in that area. The mainshock epicenter was
located at 23.21 N, 120.52 E by CWBSN. Its focal depth and local magnitude are 13.5 and 5.8,
respectively. The focal mechanism of the mainshock from traditional fault plane solution and the
distribution of earthquake sequence after the processing of Joint Hypdccntral Determination is a
thrust fault with strike 213: dip 40; and rake 96.
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Pig. 1 Map of epicentral diswribution of earthquakes for this study.
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Fig. 3 Comparing the NS component PGA of accelerograms of six accelerographs.
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Table 1 Comparing the component and polarity on accelerograms

COMPCNENT POLARTTY
TYPE
CH1 CH2 CH3 v N E
AS00 v NS B P vp e
IDS-3602 v NS EX up up DOWN
SRA-16 B v NS DOovey DOV up

# 2 RREHRER RREERE - BRRSE R

Table 2 Comparing the characteristics of four models accelerograyhs of CWB

f# = L 3
WY | EBAT | et | eE - - —
ECEANEE | FOORREMER | DR | BINEECIREE
ABQD 52 B0 1 MB 14 MIN 200 /S 72 dB
Teledyne
A900 Geotech 2 81 2 MB 27 MIN 200 /S 96 dB
A900 250 82 6 MB 87 MIN 200 /8 96 dB
IDS-3602 ¢ Terra Tech | 92 81 2 MB 23 MIN 250 /S 96 dB
SSA-16 Kinemetric 2 81 2 MB 28 MIN 200 /S 96 dB
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Fig. 5 Comparing the thiee component Average Relative PGA ratio accelerograms of six accelerographs.
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Fig. 6 Accelerograms of NS component of No. 1 earthquake.
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