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A New Ensemble Simulation Analysis Considering Water Vapor Update History
for Line-Shaped Rainband Heavy Rainfall Forecasting
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Kosei YAMAGUCHI, Nana KURODA and Eiichi NAKAKITA

Synopsis

For disaster prevention, it is important to predict the duration and the amount of rainfall
brought by line-shaped rainbands. We examined a prediction method of ensemble forecast
under a hypothesis that ensemble forecasts for hard-to-predict events, such as line shaped
rainband heavy rainfall, show two patterns of characteristic changes when the forecasts
are updated. The first pattern is that the ensemble mean does not approach reality even if
the forecast is updated. The second pattern is that the dispersion of ensemble does not
decrease. We conducted an ensemble forecast taking multiple initial time for the northern
Kyushu heavy rainfall occurred in 2017, and examined the prediction information of water
vapor, which is the physical quantity preceding precipitation. Pattern 1 was strongly
observed around Asakura City. Pattern 2 was observed not only around Asakura City but
also in areas upstream of water vapor inflow. These characteristics correspond to the time
duration of heavy rainfall to some extent. From these analysis, we showed the possibility
of utilization of two patterns for the heavy rainfall exceeding the scenario of ensemble
forecast.
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Yellow line represents truth.
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Fig. 2 The characteristic change of ensemble
mean for hard-to-predict events (pattern 1).

-
BE 07 oL | B
FAIDIEHAY

BEOTUHTIL
FRIDEAY

\

} } } Time
t t+At t+A2t t+A3t
Fig. 3 The characteristic change of ensemble

spread for hard-to-predict events (pattern 2).
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Fig. 4 Rainfall intensity at 16:00,
May 5,
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Fig. 5 The total 12h rainfall (12:00~24:00, May
5™) from XRAIN. Area A is indicated by a black
frame.
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Fig. 6 Area averaged rainfall intensity inside
area A from XRAIN.
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Fig. 13 Time change of the differences between ensemble mean and analytic value of each area.

Positive value means ensemble mean is bigger than analytic value.
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Fig. 14 The spatial distribution of the differences between ensemble mean and analytic value.
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Table 1 List of the combination of the time when we examined the time-change of ensemble

spread and observed rainfall intensity, and the two forecasts we compared.

Sampling time

Sampling time

Compared forecasts of

(forecastdispersion) (observedrainfall) initial time
07:30 11:00 06:00/00:00
08:30 12:00 06:00/00:00
09:30 13:00 06:00/00:00
10:30 14:00 06:00/00:00
11:30 15:00 06:00/00:00
12:30 16:00 12:00/00:00
13:30 17:00 09:00/03:00
14:30 18:00 09:00/06:00
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Fig. 19 Scatter plot of the rate of ensemble spread
and rainfall intensity in Asakura city.
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