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Polar Weather Research and Forecasting Model
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Abstract: Antarctica is the coldest continent on the earth. The temperature of the highest point in Antarctica,
Dome A, has reached -93.0 C. Three extreme low temperature events are simulated through Polar Version
3. 8.1 of the Weather Research and Forecasting Model (WRF). Compared with the observation of automatic
weather station at Dome A, the simulated results are satisfactory. Diagnoses are made based on the simulation
outputs. The following results were obtained: the enhancement of the high-pressure center between the Indian
Ocean and the Atlantic Ocean and its high-pressure ridge stretching into Antarctic plateau led the pressure rising
at Dome A and made this region fine and cloudless, which were the foundation for the extreme low temperature
events; the enhancement of the Antarctic cold vortex, longstanding cold advection and stable thermal inversion
layer provided enough cooling factors and strengthen the radiation cooling effect at night; stable vertical field
and extremely low downward longwave radiation made the extreme cold events continue. However, more in-si-
tu observations are required, especially in the vast interior of Antarctica.

Key words: Antarctica; Dome A; extreme low temperature events; Polar Weather Research and Forecasting
Model
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