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A modeling study on the mechanism of Atlantic Water modification in the Barents Sea

Takao Kawasaki' ? and Hiroyasu Hasumi®
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Since the warm Atlantic Water enters to the Barents Sea, the sea ice is not found in the southern half of Barents Sea even in
winter. Recent several studies show that the area of sea ice in the Barents Sea is related to the winter temperature in Japan.
Thus, to examine the inflow and modification of Atlantic Water and their interannual variabilities is important for
interpretation of mid-latitude climate change in the northern hemisphere. We focus on the mechanism and interannual
variabilities of inflow and modification of Atlantic Water by using a realistically configured ice-ocean general circulation
model. The modeled routes of Atlantic Water in the Barents Sea are captured by bottom topography and similar to routes
suggested by observation and previous modeling studies (Figure 1). The cooling of Atlantic Water along its routes by the
atmosphere is also reproduced in our model (Figure 2). The calculated heat flux at the Barents Sea Opening (87 TW; 1 TW =
10 2 Watt) is consistent with observational estimate (73-103 TW). The simulated sea ice production, which is considered as a
mechanism of Atlantic Water modification in the Barents Sea, is also consistent with estimates based on satellite observations.
We will closely verify the water modification by comparison with several observations and reanalysis data and investigate its
interannual variability in our future work.
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Figure 1: The simulated horizontal velocity (vector) at 50 Figure 2: The simulated potential temperature at 50 m depth
m depth. The color of vector indicates the magnitude of (°C). The warm Atlantic Water enters through the Barents
horizontal velocity (m/s). The routes of Atlantic Water are Sea Opening and is cooled along its route in the Barents

captured by the bottom topography in Barents Sea. Sea.




