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Estimation of Physical Upper Bound of Precipitation Caused by Weather Front in
Japan
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An approach to estimate the physical upper bound of precipitation by means
of a regional atmospheric model was previously developed in the United States in order to overcome
weaknesses of the traditional approaches. This research study investigated the applicability of the
proposed approach to frontal precipitation in Japan. The target area 1Is the Asakura area where there

was a severe precipitation in the past. First, precipitation events were extracted. Second,
parameterization schemes of the regional atmospheric model were optimized. Then, the precipitation
depth at each event was maximized by means of numerical experiments. Finally, the largest value of
the maximized precipitation depths was selected as the physical upper bound of the precipitation at
the target area. In addition, the causes of severe precipitation were investigated.
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