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DEVELOPMENT OF A WEATHER ROUTING SYSTEM BASED ON GRAPH THEORY
COUPLED WITH A COMPACT OCEAN MODEL FOR OPTIMAL VESSEL NAVIGATION

Yusuke UCHIYAMA, Kenta KUROSAWA, Taichi KOSAKO and Hiroaki TADA

We develop a weather routing (WR) system for vessel navigation based on the A-star algorithm, a
descendant of the commonly used Dijkstra algorithm in graph theory. A cost function is optimally
modified to account for oceanic conditions (viz., surface current velocity) around the vessel of in-
terest. Three options are thus considered to search for the optimal paths with the shortest travel
time, the minimal fuel consumption, and the shortest travel distance. An avoidance algorithm from
unsafe conditions is further introduced to exempt any arbitrary area from the navigation. Further-
more, a compact ocean circulation model based on ROMS executable on typical laptop PCs is con-
figured for a vessel-borne weather routing system and is successfully applied to evaluate the opti-
mal vessel paths in the Seto Inland Sea where high-frequency tidal currents modified by complex
topography are essential to alter the vessel’s speed. The WR system with the avonidance algorithm
is then exploited to two evacuation problems from a migrating typhoon around the vessel paths
and radionuclides at ocean surface after the Fukushima nuclear accident.
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