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NARL Introduction

National Applied Research Laboratories (NARL) was National Applied Research Laboratories (NARL) was 
established in established in June 2003June 2003..
NARL is a nonNARL is a non--profit organization comprising of profit organization comprising of 
eleven research laboratories.eleven research laboratories.

OneOne preparatory office for typhoon and flood research.preparatory office for typhoon and flood research.
Supervising operations of National S&T Center for Disaster Supervising operations of National S&T Center for Disaster 
Reduction (NCDR) for NSC.Reduction (NCDR) for NSC.

NARL promotes horizontal integration of existing 
laboratory resources as well as vertical integration 
of the nation's R&D systems.

TORI TTFRI 
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Positioning of NARL
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1

Academia 
Sinica

Product

Basic Research

Applied Research

Integrator of Innovative S&TIntegrator of Innovative S&T
• To Establish Large-Scale 

Integrated S&T Platforms
• To Synergize Innovation with 

University Partners



Core Facilities

Platforms for R&D and ServicesPlatforms for R&D and Services

Satellite Integration 
and Testing

RF/MW 
Measurement

Marine Research Ship 
2,700 Ton 

World’s Top 49th 
MainframeModel Animal Analysis

Integrated S&T 
Information Service 

Sounding 
Rocket



Environment Monitoring & Disaster Reduction

S ource C h i-Y u  C h iu an d C h in  L in

Instrumentation

Optic Airplane Imaging

Grid Technology

Ocean Research

Earthquake Engineering

Typhoon Research

3D Visualization

Remote Sensing Satellites

•High-Performance
Computing/Networking/Storage 

•High-Resolution Image DB

•High-Performance
Computing/Networking/Storage 

•High-Resolution Image DB

DR Technology
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Organization of TORI 
(Taiwan Ocean Research Institute)

Chairman,  Board of DirectorsChairman,  Board of Directors

President and Vice PresidentsPresident and Vice Presidents Advisory CommitteeAdvisory Committee

Director and Deputy DirectorDirector and Deputy Director

Human Resources Committee Human Resources Committee Health & Safety CommitteeHealth & Safety Committee

R/V Scheduling CommitteeR/V Scheduling Committee

Administration DivisionAdministration Division

Ocean Exploration Technology 
Division 
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Ocean Observation and 
Modeling Division 

Ocean Observation and 
Modeling Division 

Biological Oceanography 
Division 

Biological Oceanography 
Division

Research Ship Management DivisionResearch Ship Management Division

Ocean Information and 
Database Division 

Ocean Information and 
Database Division 

Marine Resources and Hazard 
Mitigation Division 

Marine Resources and Hazard 
Mitigation Division 

NARLNARL

TORITORI

Established since 2008.7.11



MissionsMissions
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Establish R&D PlatformsEstablish R&D Platforms

Support Academic ResearchSupport Academic Research

Promote Cutting-edge ResearchPromote Cutting-edge Research

ServiceService R&DR&D FosterFoster

Foster ManpowerFoster Manpower

For Ocean Research

TORI is derived from NCOR, 
a 10-year project-based Ocean Research Center
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Major Tasks

Development of 
a 3000-m ROV

Building and operation 
of a 2700-ton R/V

Set-up seafloor 
observatories for 
earthquake and 
tsunami monitoring 
offshore SW and 
southern Taiwan

Met adat a Layer
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Row Dat a Layer

Br i dge Si t e

Met adat a Li brary . . .
Query Obj ect
Query Obj ect

DB unorgani zed dat a

Dat a Br i dge

Appl i cat i on Layer

Dat a def i ni t i onSecure pol i cy

Br i dge Si t e
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Dat a Br i dge

Present at i on Layer

webweb comput i ng st at i st i csSet-up a 
national ocean 
database and 
information 
network
(Data Grid)
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Set-up a long-term 
observation network 
and development of 
operational ocean model 

Technology of marine 
biomass energy from algae

Wave energy related 
technology development

Biological Oceanography



SeaSondeSeaSonde/CODAR HF radar system/CODAR HF radar system

 
‐‐‐‐‐‐

 
the solution for making the solution for making 

 continuous, widecontinuous, wide‐‐area, longarea, long‐‐range ocean surface realrange ocean surface real‐‐time observations time observations 

 (primarily surface currents).(primarily surface currents).
Scientific and societal applications: 

Ecological studies, 
Fate and transport of pollutants tracking,
Oil spill response, 
Assessment of beach water quality,
Search and rescue, 
Maritime operations, 
Tracking changes in ocean climate
Ocean current energy

Ocean Environment MonitoringOcean Environment Monitoring
-- Physical Oceanography Physical Oceanography --
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First Phase
off east Taiwan
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Air

Temperature, 

 Pressure,
Humidity,
Wind vector,
Solar radiation

Water

Temperature,
Salinity

considering …
Wave,
Current profile
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RealReal--time, longtime, long--term ocean and atmosphere monitoring in term ocean and atmosphere monitoring in 
open ocean by mooringsopen ocean by moorings

Iridium 
satelliteScientific and societal applications:

Air-sea interaction,
Extreme weather monitoring/forecasting,
Tracking changes in ocean climate,
Natural hazards monitoring/mitigation



RealReal--Time 4Time 4--D OceanographyD Oceanography
Surround-island ocean 
surface current monitoring by 
land-based HF-radar system

16

Ocean hydrography 
monitoring via underwater 
gliders and moorings
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LongLong--Term Monitoring the Ecosystem of  Coral  ReefsTerm Monitoring the Ecosystem of  Coral  Reefs
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Green Island
Orchid Island★

★

Dongsha Atoll

★

Yeng-Liao

Peng-Hu

Keng-Tin

Locations of Coral Reefs in TaiwanLocations of Coral Reefs in Taiwan



Coral Reef Observation Coral Reef Observation 

Station at Station at OchiedOchied IslandIsland
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(Yei-Yu)

Coral Reef Observation Coral Reef Observation 
Station at Station at KengKeng--TinTin Coral Reef and Fishes in Orchid IslandCoral Reef and Fishes in Orchid Island

Coral Reef and Fishes in Orchid IslandCoral Reef and Fishes in Orchid Island



Earthquake and Tsunami HazardsEarthquake and Tsunami Hazards 
and Crustal Deformation Monitoringand Crustal Deformation Monitoring

19

One of the Highest Risk Zones for Large 
Earthquake and Tsunami Hazards

Relative Plate Motions



Earthquakes Occurred Mostly Offshore

Active Tectonics Onland and 
Offshore Taiwan



OBS and Seafloor 
Observatory for 
earthquakes, tsunami and 
crustal deformatoin 
monitoring



Objectives of a National Ocean Database 
and Information Network

To promote the exchange of marine data and metadata, 
and to establish some standards on data formats and 
quality assurance procedures

To provide a platform for integrating various marine 
metadata using computer and internet technology for 
quick search, easy access and fast services

To serve as a national ocean data archive and repository 
center for safe and efficient data management and 
dissemination

To act as a window for domestic ocean data inquiry and 
international cooperation



Fishery 
management 

database

Council of of 
Agriculture Agriculture 

International 
fishery 

database

Fishery 
information 

system

Remote 
Sensing &

hydrographic 
database

Harbor oceanic & meteorological database 

Ministry of Transportation and Communi.

Marine Meteorology Database

Ocean Data Bank

National Science 
Council

National Park marine ecology database

Ministry of Interior

Continental shelf survey database

Ocean database

Ministry of 
Defense

Hydrographic database

Ministry of Economic 
Affairs 

Marine sand resources 
database

Gas hydrate database

Ocean education 
information system

（proposed）

Ministry of Education Ministry of Education 

Major Marine Databases 
in TaiwanAcademia Sinica

Taiwan Biodiv. 
Inform. Facility

Fish database of 
Taiwan

Shell database 
of Taiwan

Deep-sea Fauna 
Database



Ocean Data Bank, National Science Council

Shipboard data
Ocean Researcher 1 (NTU)
Ocean Researcher 2 (NTOU)
Ocean Researcher 3 (NSYSU)

Satellite ocean remote sensing 
data

R/V OR1 R/V OR2 R/V OR3

National Center for Ocean Research
1998-2007



Databases in ODB

Hydrographic data（CTD）
Ocean Current data（Sb-ADCP）
Bathymetric data（SBES）
Seismic Reflection data
Sub-bottom Profiler data (Chirp sonar)
Coring Site Metadata
EK500 Acoustic data
Bio-geochemical data (SEATS)
Satellite Remote Sensing data

Ocean Data Bank, Ocean Data Bank, National Science CouncilNational Science Council



CTD casts

Ocean Data Bank, Ocean Data Bank, National Science CouncilNational Science Council

SBES, Sb-ADCP



Composite Current Velocity Vectors at 20 m

Ocean Data Bank, Ocean Data Bank, National Science CouncilNational Science Council



Ocean Data Bank, National Science Council

Seismic reflection database Sub-Bottom Profile database



Data Sources
Box core, Gravity core, 

Piston core, Grab, etc. 
from research vessels:

R/Vs OR1, OR2 and OR3

Database summary
252 cruises、3343 sites、

 4011 core sample metadata 

Coring Site Metadata

Ocean Data Bank, National Science Council

Core Repository
At National Taiwan Ocean 
University



Satellite Ocean Remote Sensing Data
AVHRR : SST, 1.1 km (2000 ~  )

Daily SST Browse Images
Monthly-Average SST Browse Image

SeaWiFS：Chl-A, 1 km  (2000 ~ 2005) 
Daily SeaWiFs Chlorophyll A Browse Images 
Monthly-Average SeaWiFs Chlorophyll A 
Browse Images

MODIS：SST and water color, 250 m – 1 km 
(2006 ~)

AVHRR: Advanced Very High Resolution Radiometer

SeaWiFS: Sea-viewing wide field-of-view sensor

MODIS: MODerate resolution Imaging Spectroradiometer

Ocean Data Bank, National Science Council



Coastal Ocean Monitoring Database

Data Types
Waves
Currents
SST
Tides & water 
elevation
Marine 
meteorological 
factors
Remote sensing : 
X band radar 
images sequence
Ship reports 

Uni-Ardent
3FPG8(c)

Observation 
Ship

Mobile Radar 
Wave & Current 

Monitoring System
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Ministry of Transportation and Communications

Harbor Oceanic & Meteorological Database
(Harbor & Marine Technology Center, Institute of Transportation )
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CWB
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Tides
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Sea water Temperature
Air Temperature
Air Pressure



National Ocean Data Catalog
2005-2006

System operated under Linux, 
ArcIMS+Java+PostgreSQL

Three Databases:
1. Ocean Data Bank, 

NSC

2. Harbor oceanic & 
meteorological 
database,  HOMD

3. Marine Meteorology 
DataBase, CWB



Connecting to “FishBase”

It’s classification system

Underwater Video

underwater photo

TaiBIF
(Taiwan Biodiversity Information Facility)

Academia Sinica



Taiwan Ocean 
Database 
Network
(TODnet)

Academia Academia SinicaSinica

Taiwan 
Biodiversity 
Inform. Facility

Fish Database 
of Taiwan

Shell Database 
of Taiwan

Database of 
Taiwan’s Deep-sea 
Fauna and its 
distribution

Ocean Data Bank

National Science CouncilNational Science Council

Marine Meteorology 
DataBase

Ministry of Transportation Ministry of Transportation 
and Communicationsand Communications

Harbor Oceanic & 
Meteorological 

Database 

TORI TORI Taiwan Taiwan 
Ocean databaseOcean database

•Sea sand resource
•gas hydrate database
•Continental shelf survey
•Fishery database
•Misc.

Other government Other government 
agencyagency

Proxy data server
(Metadata)

Taiwan Ocean Database Network 
(TODnet)

Proxy data server
(Metadata)

Proxy data server
(Metadata)

Proxy data server
(Metadata)

A national platform for exchange and integration of 
oceanographic and marine data and information

National Ocean Data Catalog

?

New components

National Center for 
High-Performance 
Computing

Proxy data server
(Metadata)



A Role Model



Ocean Database in TORI (2009-)
Shipboard 
Hydrographic data
Geological data
Geophysical data
Biological data

Long-term observatory and monitoring data
Remote sensing data (ocean color / SST)
Core repository



Joint Hydrographic Survey 
2006, 2007, 2008

•CTD

•Surface CTD

•Chemistry CTD

•Sb-ADCP

•EK500 sonar acoustic

•Core

•RADAR ocean wave

•Sub-bottom profiling
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Monsoon 
Observatories 
(Deep Sea 
Moored Buoys)

Environment and 
ecosystem monitoring

CODAR HR RADAR (Costal Ocean 
Dynamics Application Radar)

Long-Term
Observatories

Satellite Data



1. Store and archive high-quality marine sedimentary 
core samples. 

2. Facilitate first-rate laboratory and data base 
equipments for marine sedimentary core research.

3. Provide service on core sampling, analysis, and 
consultation for scientists on marine sedimentary 
core research.

Core Repository and Laboratory



Summary

A national ocean data and metadata network 
will be established (a 2-phase 8-year project).
A new national core repository and 
laboratory will be constructed at Taiwan 
Ocean Research Institute (TORI) 
headquarter campus (2012?).
Experience sharing and international 
cooperations are welcome.
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