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Tab.l Wave energy flux density and its influence degree by sea ice in each section of the Northwest Passage
/(kW/m) /% 1% 1%
1 2.49 44.52 —44.48 -100.00
2 2.04 40.86 -1.26 -50.30
3 2.43 53.89 -2.11 —61.75
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7 0.23 0.00 0.00 -0.51
8 0.19 0.00 -3.24 -20.57
9 0.38 0.00 -3.10 —28.62
10 0.29 0.00 -1.78 -2.78
11 1.13 15.80 -0.31 -29.40
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IMPACT OF SEA ICE ON WAVES DURING THE LANDFALL OF SUMMER CYCLONE
IN THE NORTHWEST PASSAGE

ZHANG Na', YU Xin', Wu Xin-Rong?, YOU Zai-Jin, WANG An-Liang®, JIA Yu-Peng'
(1. Tianjin Key Laboratory of Soft Soil Characteristics & Engineering Environment, Tianjin Chengjian University, Tianjin 300384,
China; 2. National Marine Data and Information Service, Tianjin 300171, China; 3. Centre for Ports and Maritime Safety, Dalian
Maritime University, Dalian 116026, China; 4. National Marine Environmental Forecasting Center, Beijing 100081, China)

Abstract The Northwest Passage is a shortcut connecting the Atlantic Ocean and the Pacific Ocean from the North
Atlantic Ocean to the Arctic Ocean through the Canadian Arctic islands, and then to the Pacific Ocean. To explore the
influence mechanism of strong wind and sea ice on waves during the navigation period of the Northwest Passage under
extreme weather conditions, a wind wave evolution model of the Northwest Passage including the influence of sea ice is
established and verified. Taking the Arctic cyclone landing period in August 2012 as an example, the temporal and spatial
evolution of wave characteristics and wave energy flux during the navigation period of the Northwest Passage and its response
to wind and sea ice are discussed. Simulation results show that since the sea ice of the Arctic in summer is mostly distributed
in the north of the Northwest Passage, and the wind direction is mostly concentrated in SSW~SW. Therefore, the existence of
sea ice will not cause the significant reduction of the effective wind area, nor will it cause the significant reduction of the
waves in the ice free sea area (no more than 5%). However, when the wind direction changes to northward, the wave energy
flux in ice-free waters is reduced by up to 62%. Finally, based on the temporal and spatial distribution of sea ice and wave
elements, the optimal navigable route of the Northwest Passage in the navigation period under extreme weather conditions is
proposed, which provides a scientific basis for the safe navigation of the Northwest Passage in summer.

Key words Northwest Passage; seaice; Arctic cyclones; wave energy flux; optimal navigable route



