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Navigational risks in port 
approaches

• High traffic density
• Traffic carrying anxious or dangerous 

cargoes
• Navigational difficulties
• Narrow channel
• Environmental sensitivity



Aids to navigation

• Passive aids, such as visual               
aids to navigation and traffic     
separation scheme, provide                
only parts of the information          
needed by navigators. 

• Vessel Traffic Services (VTS)              
can provide interactive                     
dynamic information from                    
shore assistance. 



Purposes of establishing a VTS

• to improve navigational safety
• to increase efficiency of traffic
• to protect marine environment



Functions of a VTS

• Data collection
• Data evaluation
• Information service 
• Navigational assistance                   

service
• Traffic organization                                  

service
• Support of allied activities 



Elements of a VTS

• VTS organization
• Vessels using VTS
• Communication



Communications

• Communications between VTS center and 
vessels by VHF telephone.

• Vessel report including ship’s name, 
position, course, speed, estimated time of 
arrival at the next designated reporting 
position or the port, etc.

• Data dissemination from VTS center 
including movement of traffic, visibility 
condition, navigational warning, etc.



Identification and surveillance

• Shore radar system can identify the 
vessels and survey the traffic situation to 
give a useful tactical warning about 
transient hazards of shipping. 

• Automatic identification system (AIS) can 
improve detection performance in all 
weather.  



Keelung port approaches



Geographical factors

• The gap between Keelung Island and the 
western coast is about five miles wide. 

• The main channel between the breakwaters is 
about 250 meters wide. 

• The spit of gravel and rock extends one mile 
south-westward from Keelung Island with the 
water depth less than 10 meters. 

• There is a petroleum port four miles to the east 
of Keelung port. 

• Keelung approaches is used by merchant ships 
and fishing vessels. 



Environmental factors

• In the winter season, the NE monsoon is an 
extremely strong wind. 

• N winds create heavy sea in the approaches. 

• The tidal streams two miles off the breakwaters 
have a maximum rate of three knots. 

• The direction of the streams is almost 
perpendicular to the navigation fairway. 

• The foggy season is from February to April, 
more than 60% of all days visibility is between 
two and five miles, on 3% days less than one 
mile. 



Traffic Separation Schemes

• TSS in the approaches to the harbor were 
advised to navigators on 1st March 1990. 

• The entrance lane leads 170 degree 
towards the entrance and the exit lane 
leads 012 degree from the entrance. 

• The width of both navigation lanes is 
700meters. 

• There are two anchorages at outside of 
the port.



Contravention of TSS

Inbound vessel tracks       Outbound vessel tracks
(6-9 March 1992)



Vessel Traffic Services

• Keelung VTS established in 1999.
• The VTS has taken advantage of modern 

technology supporting the exchange of 
information and the management of vessel 
movement. 

• VTS operators are responsible to maintain 
a continuous radiotelephone watch on 
VHF. 



Services for ships

• Information related to the safe navigation 
within 20 nautical miles.

• Traffic conditions on the waterways.
• Assistance to the occasional incidence of 

navigating vessels.
• The request of pilotage, firefighting boats 

and ambulance.
• Incidence prevention and notice to 

navigational warnings. 



Reports from ships

• Passing at 20 nautical miles off outer 
breakwater for initial report.

• Passing at 5 nautical miles for 
confirmation.

• Applying entering or departing port.
• Anchoring or weighting-up.
• Embarking/disembarking pilot.
• Shifting to new mooring or berthing 

position.
• In case of incidence or emergency. 



20 mile range



Ship identification and tracking

• Shore-base radars connected to computer 
processor providing full radar coverage of 
the Keelung approaches. 

• AIS was installed in the VTS center in 2006.
• Vessels equipped with AIS transponders 

automatically and continuously transmit 
identity, position, speed, course, and other 
voyage information to the VTS center. 



Monitoring the contravention of TSS



Identifying ship's track



Supporting search and rescue



Supporting medical assistance



Conclusions 

• Navigational safety for the vessels 
operating within Keelung approaches 
positively has improved. 

• Keelung VTS also play an important role in 
supporting allied activities. 

• Keelung VTS will play a more active role 
continuously.
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