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Abstract

We developed a new forecast system for accumulated rainfall caused by a quasi-stational line-shaped precipitation
system (QSLP) and applied it to the case of heavy rainfall on 28" August 2019 around Saga Prefecture, Japan. The
accuracy of forecasted amount of rainfall from the new forecast system was validated using surface observation and
compared with the prompt version of the operational short-range precipitation forecast system. To forecast 2-hour
rainfall amount, the new system employs a simple blending forecast model combined with nowcasting in the first
hour and numerical weather prediction with 1 km resolution in the subsequent hour. We applied a maximum filter
to the forecasted 2-hour rainfall to avoid underestimation based on displacement error information. The maximum
filter is defined as the maximum of all grid points within a local region around a grid point. Our results showed
better predictability than the operational short-range precipitation forecast, especially in the first half of the QSLP
developing stage. By contrast, the results were overestimated in the subsequent half of the developing stage. Thus,
blending forecast with a maximum filter based on displacement error information can accurately predict 2-hour
accumulated rainfall in the early development stage of QSLP.
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Fig. 1 Surface pressure chart on 21 JST on 27" AUG, 2019 (Japan Meteorological Agency).
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Fig. 2 Forecast domain (solid square) and the instruments used for data assimilation. Observational ranges of X-band

dual-polarization radars (sakurajima, uki, yamaga, kusenbu, sugadake, furutuki, and kazashi) overlain on the
topographical map of the numerical simulation domain. The maximum range of the radars is 80 km. White
squares are AMeDAS observation sites. Red square indicates the operational sounding observation site at

Fukuoka. Red circle indicates the operational wind profiler at Hirado.
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Fig. 3 (a) Vertical profile of the temperature (thick solid line), dew point temperature (grey line), and wind speed and direction (on
the left) on a skew T-logP diagram, from the sounding at Fukuoka at 21 JST on 27" August 2019. One pennant, a full barb,
and a half barb denote 25, 5, and 2.5 m s°!, respectively. The dashed line indicates the temperature of the air parcel lifted
from the surface. (b) Hodograph at 21 JST obtained from the Fukuoka sounding (on the right). The solid vector indicates
storm motion from sounding data between the surface and 6 km above sea level.
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observed by the wind profiler at Hirado. One pennant, a full barb, and a half barb denote 25, 5, and 2.5 m s™!, respectively.
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