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The Northern Sea Route Transit Modeling of Icebreaking Cargo Vessels

Seong-Yeob Jeong™ and Kyungsik Choi®

Div. of Ocean Development Engineering, Korea Maritime University”

Abstract

Main purpose of the study is to develop a transit model for icebreaking cargo vessels in
the Northern Sea Route and to select optimum sea routes with the shortest navigation time
and the lowest operation cost. This numerical model executed with basic information such
as ship capabilities, transit directions and months of transit, can calculate total transit

distance and elapsed time, mean speed, operation cost for each vessel.
environment information such as the site—specific ice conditions, wave and wind

model,

In the transit

states are utilized for four different months (April, June, August, and October) along the
Northern Sea Route. The model also defines a necessary period of an icebreaker escort.
Then the optimum sea routes are selected and visually displayed on the digital map using a
commercial software ArcGIS. Usefulness of the selected sea routes is discussed.
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Table 1 Determination of ship's speed in knots
based on sea ice thickness and concentration
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Fig. 3 Flowchart of ice transit model simulation
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Table 2 Results of transit model simulation

Total Transit 1,007 761 0957.70| 295770 | 2957.70
Length (nm)

2)Total Elapsed | 5oy oo | 7660 | 270.08 271.91
Time (hr)

9Mean Speed | 1\ ot 069 | 10.95 10.88
(knot)

M t

) (h‘:)a” 18 escort |y o605 | 126.25 |  126.25 126.25

5)Total Cost (§) |357250 | 331320 | 314970 | 764740
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t
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5)Total Cost (§) | 416620 | 382100 | 856210 | 857060
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1)Total Transit
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{knot)
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5)Total Cost ($) | 358830 | 335510 317680 771240
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