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Risk Assessment for Navigation Safety
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Abstract

Taiwan is located at the junction of Northeast Asia and Southeast Asia, connecting Japan
and South Korea to the north and Southeast Asian countries to the south. It is not only a hub
for maritime transportation between Northeast Asia and Southeast Asia but also an important
base for shipping and economic trade. Although the Automatic Ship ldentification System
(AIS) has provided real-time information of all ships in the sea for the past 20 years, marine
accidents still often cause personal safety and serious damage to the ship’s property. In order
to reduce the possibility of marine accidents, this project mainly collects historical data of
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past marine accidents and analyzes their types and temporal and spatial distribution to further
understand their hot spots and risk factors.

This research first collects relevant application and technical documents of domestic and
foreign UHF Data Exchange System (VDES), and summarizes the benefits of VDES on
shipping safety and maritime communications for reference by domestic academic and harbor
management units. Through accident cause statistics and hot zone analysis, we can understand
the locations and important causes of frequent maritime accidents in the coastal waters of
Taiwan. Select Kaohsiung Port as a case to analyze past events related to marine
meteorological factors, and reconstruct the scenarios of key accidents with measured data and
numerical models to explore their causes. Finally, based on historical AIS data, a preliminary
ship simulation model of the Kaohsiung Port was established to evaluate the navigation risk in
the waters of the Kaohsiung Port. The results show that the two high-risk hot spots are not
consistent with the analysis results of the collision accident hot spot in the Kaohsiung Port.
This shows that maritime collision incidents are not significantly more in densely trafficked
areas under the control of the Kaohsiung Port VTS Management Center. This research
provides suggestions for the marine accidents recording, hoping to strengthen the data record
and information integration of domestic maritime cases. The ship simulation model, combined
with the big data processing method of the NOSQL and the ship domain mothed, can be
applied to other routes or port, the results can be used for reference by relevant units of port

management and planning in navigation control and deployment.
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