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Observations and forecasting technique for the improvement forecastability of extreme
weather associated with severe storms.
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Abstract: We have improved the accuracy of quantitative precipitation forecast by using water-vapor observation
networks (including water-vapor lidars) with real-time 3DVAR data assimilation system. In our forecasting, an
extrapolation-based nowcast and a high-resolution (1 km) numerical weather prediction are blended for 2-h forecast,
with application of a spatial maximum filter to consider displacement errors in each forecast. Our method improved
the underestimation of the heavy rainfall area with an increase in the probability of detection (POD). We achieved
20% improvement in POD, compared to our forecasting without use of spatial maximum filter. In this paper, we
demonstrates the improvement of forecastability in the case study for senjo-kousuitai observed on 10™ July 2021
around Kagoshima Prefecture and shows the statistical scores of forecasting for 21 senjou-kousuitais observed in
Kyushu region from 2019 to 2020. (130 words)
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Figure 1 Water-vapor observation network in Kyushu. WVL indicates water-vapor lidar (red circles),
MWR indicates microwave radiometer (yellow circles), and DTB indicates water-vapor observation
using digital terrestrial broadband wave (blue circles). Doppler lidar was installed at Koshikijima
with WVL. On 5" July 2022, aircraft observation with dropsonde was conducted.
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Figure 2 3D reflectivity distribution on 10™ Jul 2021. Water-vapor lidar data assimilation experiment

(upper) shows many deep convective cells are found compared with those in no-assimilation
experiment(lower).
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POD-SR diagram
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Figure 3 Performance diagram for 3hr-accumurated rainfall of three-different forecast methods (red

triagle indicates forecast with Max Filter (W-MF), orange triangle indicates forecast without MF

(W/O-MF), and blue indicates Japan Meteorological Agency very-short range forecast) with respect to

Radar-AMeDAS observation. Each triangle denotes the average score for formation stages of the 21

senjou-kousuitai events. POD indicates “probability of detection”, SR indicates “success ratio” which

corresponds 1 — FAR (False Alarm Ratio).
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