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SUMMARY

I Title

A study on the detailed atmospheric environment around the Jang-Bogo

Antarctic Research Station

II. Purpose and Necessity of R&D

To analyze the three dimensional flow characteristics around the Jang-Bogo
Antarctic Research station and the effects of the station construction on the
surrounding observation environment using a computational fluid dynamics (CFD)
model

III. Contents and Extent of R&D

The effects of the construction of the Jang-Bogo Antarctic Research Station on
flows in the Terra Nova Bay, Antarctic were numerically investigated using a CFD
model. Computer aided design (CAD) data was used to construct topography and
buildings around Jang-Bogo Antarctic Research Station in the CFD model. The
surface wind data observed at the automatic weather station (AWS) were
analyzed. Sixteen inflow wind directions were considered to simulate the detailed
flows around the research station before the construction. Then, the numerical
simulations were performed again in the presence of buildings around the
research station. By comparing the simulation results after the construction with
those before the construction, the effects of the construction of the research
Station on the flow characteristics were analyzed. The effects of wind fences on
the reduction of wind speeds around the research station were also investigated.
For this, we changed systematically the distance between the fences and the research
station (2H ~ 8H with the increment of 2H, H is fence of height) and porosity of
fences (0%, 50%, 67% and 75%).

IV. R&D Results

In the affiliated westerly cases, the AWS was located at the downwind side of
the research station and the effect of the construction were maximized (in the

west-north-westerly case, the maximum decrease in wind speed was about 76.7%



compared to the wind speeds before the construction). In the case that the
distance between the wind fence and the research station was shortest, the wind
speed decrease was maximized. When the fence distance was fixed, the wind
speed decrease was largest in the cases with the porosity of 50 ~ 60%.

V. Application Plans of R&D Results

The results are expected to give guidelines in evaluating the suitability of the
AWS location and recommending more proper location at which the AWS should
be installed as a representative observation site around the Jang-Bogo Antarctic
Research Station. Also, the results can provide guidelines for the construction of
the wind fences to protect researcher and properties in the research station from
the strong katabatic winds.
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