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Abstract: With the impact of global warming, parts of the Arctic region become ice free in sum-
mer. Comparing to the traditional sailing routes, the Arctic routes have shorter distance, more
relatively stable geopolitical environment, which have stimulated people to explore the Arctic
routes enthusiastically. This paper, from the perspective of climate change, built an integrated
assessment model which contains navigation environment module, route planning module and e-
conomic profits module to assess the impact of meteorological and hydrological features such as
the Arctic sea ice, wind, wave, flow and depth etc. on the sailing speed, to count the number of

days that ships can navigate at the north pole. In the model, an A — Star algorithm was used to
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find the optimal path of Arctic routes and the economic profits of sailing on the Arctic routes had

been calculated. The proposed model and algorithm was used to simulate an existing scenario

(RCP4.5). The results showed that in the year of 2050, the economic benefits of the route

through the Suez Canal will be higher, and the Arctic route can be used as a substitute route.
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