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Introduction



Tide
Daily variation in the ocean’s sea level

Current
Horizontal movement of water

Tidal Current
Periodical horizontal movements of the sea 
due to tide generating forces

Ekman Spiral Theory
The change in current direction and speed
with depth form spiral.

One of the most important parameters 
for vessel navigational safety (draft line).
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Saltstraumen, Norway

Pentland Firth, England

Bay of Fundy, Canada

Naruto Strait, Japan

Mont St. Michel, France



Tidal Current Monitoring Sites



Real-time Tidal Current 
Monitoring and 
Informing Systems in Korea



One of the fastest tidal current 
Country in the world
• Incheon : 4~6 knots

• Jindo : 6~11 knots

• resource of tidal current energy

• potential navigational safety risk

Tidal Current  Potential Energy Map (Korea)
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Tidal Current Information Service

Data signal board

AcquiringData of Tidal Current

Monitoring buoy

ADCP
ADCP
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Real-time Data Processing and Remote Control

Control Center





Budo

Port Gate

Incheon 
Port

Signal Board & Local Site Sensor(ADCP)



Jindo

Jindo Bridge

Hajodo

Signal Board & Local Site Sensor(ADCP)



Real-time Tidal Current 
Signal Systems in Incheon



Processing Unit

ADCP

Control & Monitoring 
System

Underwater Cable



Signal Board (Shield Lamp) Control Units



ADCP



Signal Board (Shield Lamp) Control Units



❶ : Tidal Current Data Monitoring & Control system)
❷ ❸ : Tidal Current Signal Processing System
❹ : Printer
❺ : DGPS Server & Network System
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No. Units

1 Data Signal Board Monitoring Unit

2 Data Observation Monitoring Unit

3 System Monitoring & Remote Control Unit

4 Data Time-Series Graph Monitoring Unit

5 Security System Monitoring Unit

6 Integrated Visualization Display



[Data Signal Board Monitoring] [System Monitoring & Remote Control]

[Tidal Current Observation System Monitoring] [Tidal Current Time-Series Graph]



The reliability Improvement 
of Tidal Current Data 
Acquisition, Processing, and 
Dissemination



Preliminary Study

Tidal Current Numerical Modeling Study

Verification of Observation Data

Applying Environment Variables

Site selection, monitoring location, information service study

Observing & data processing evaluation with modeling study

Observed data quality control & quality assurance

Data processing and applying with other environmental 
parameters, such as weather and geological information
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 After the observed system installation, 
full-time bottom mounted observation 
should be performed for data 
verification.

 Accurate data is the most critical issue 
for navigational safety and public 
service.



Weather
Sensor



Data Signal Board

WEB Service

AtoN AIS (MSG 8)

ARS & FAX Services

Data information service using web page

Data information service using AtoN AIS (Message 8)
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Data information service using large electronic display 
boards : the intuitively delivering real-time data 

Data information service using ARS & Fax



Direction
(2sec. ON)

Speed
(2sec. ON)

Inclination
(2sec. ON)

Off
(2sec. OFF)

Off
(2sec. OFF)

Tidal current is North-going, 6 knot speed, and decreasing conditionMeaning

Repeated Display (updated every 10 min.)

1 2 3 4 5

Direction N, S, W, E Speed 0~11 knots Inclination
↑(increasing), 
↓(decreasing)
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AtoN AIS (Type 3) Local Center

AtoN
AIS

MSG 8 MSG 8

TCP/IP

AIS MSG 
8

Meteorological 
Information



Benefits of Tidal Current 
Signal Systems



Confidence Level Source of Benefit Nature of Benefit
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