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High-Resolution Numerical Prediction for Aviation Weather

Hiroshi Nakayama and Yuki Honda

ABSTRACT

The Japan Meteorological Agency (IMA) operates a suite of numerical weather prediction models; the meso-scale model (MSM), the
regional model (RSM), and the global model (GSM) with horizontal grid spacing of 5 km, 20 kin and 60 ki respectively. In addition, a
high-resolution local forecast mode (LFM) with grid spacing of 2 ki has been developed so as to prevent disaster and maintain safe civil
aviation at IMA. With this model, numerical experiments of a wind shear in Haneda Airport on 26 February 2006 associated with a cold
front aloft (CFA) and dry trough were carried out on the supercomputer of CeNSS.

The LFM successfully reproduced the observed time series variation of the wind at Haneda Airport, although the MSM failed to predict
the ending time of the southerly wind. The reason is that the dry trough interacted with CFA did not propagate correctly in the MSM. The
analysis using the frontogenetical function reveals that the frontolysis led by the one vertical circulation near the nose of CFA took place
and resulted to the prevention of intensification of the front. On the other hand, the LFM could simulate the several vertical circulations so
that the frontogenesis and the frontolysis appeared at different circulations. These results suggest the frontogenesis (frontolysis) is occurring

meore appropriately at finer resolution.
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