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Development of Line-shaped Rainband Prediction Method Utilizing Meso-ensemble Data
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Synopsis

In recent years, heavy rain disasters caused by line-shaped rainband have become a
major problem. Early evacuation is important in order to protect human life, but it is
difficult to accurately predict the occurrence of line-shaped rainband, which is necessary
for evacuation decisions. In this study, we developed a method for extracting line-shaped
rainband from the predicted rainfall of meso-ensemble model output by elliptical
approximation. As a result, we were able to achieve 85.1% missing rate (predicted to
occur, but not actually occur) and 5.4% occurrence prediction rate. Compared with the
existing method, missing rate was 10.5% lower and occurrence prediction rate was 17.5%
lower. It is considered that the utilization of this method for evacuation decisions
contributes to the reduction of heavy rain disasters.
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Fig. 1 Local governments in the Kyushu region
subject to the demonstration experiment
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Fig. 2 Outline of line-shaped rainband information providing system
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Table 1 Outline of meso-ensemble data provided

by IMA

Item Contents

EZZﬁiﬁzy 4 times / day (00,06,12,18 UTC)

Forecast time | 39 hours Forecast (every 3 hours)
wind, temperature, sea surface pressure,

Forecast N

clements acc!.lnllulated.prec1p1tat1(.)n, solar. .
radiation, altitude, relative humidity

Number of

ensemble 21 members

members

o latitude 0.05°

Grid size longitude 0.0625° (surface)

Area (47.6N, 120E) on the northwest edge;
(22.4N, 150E) as the southeast end.
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Fig. 3 Predicted rainfall by each member of the meso-ensemble data at 6:00 on July 4, 2020 when a large

flood occurred in the Kuma River basin
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Fig. 4 Comparison of the difference of extracted
line-shaped rainband ellipse when the extraction
threshold rainfall value is changed

Red ellipse : Line-shaped rainband for all MEPS
members

Blue ellipse (solid line) : Line-shaped rainband at
the relevant time

Blue ellipse (dashed line) : Line-shaped rainband
for one hour before and after

a’'=Cxa
b’=Cxb

a:long axis radius

b:short axis radius

a’:long axis radiusafter enlargement
b’":short axis radiusafter enlargement
C:enlargement ratio

Fig. 5 The long axis and short axis of the line-
shaped rainband were enlarged at the same scale
to take into account the positional deviation (1.0,
1.3, 1.5, 1.7, 2.0 times)
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: Local governments
: Predicted line-shaped rainband
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A
Capture rate = 178
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» Missing rate by
(predicted to occur, but not actually occur)
_ _ A+D
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prediction =
rate A+B+C+D

Fig. 6 Method of judging the best prediction (if
the ellipse overlaps even a little with the local
government, a line-shaped rainband is considered
to have been occurred (predicted))
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Table 2 Comparison result of prediction accuracy by difference of rainfall threshold and enlargement

ratio
Capture rate Hit rate
Enlargement Rainfall threshold Enlargement Rainfall threshold
ratio 50mm 60mm 70mm 80mm ratio 50mm 60mm 70mm 80mm
1.0 76.8 59.4 435 27.5 1.0 90.3 93.2 95.5 96.4
1.3 79.7 68.1 59.4 31.9 1.3 88.3 92.1 94.9 95.9
1.5 84.1 75.4 65.2 36.2 1.5 87.0 91.2 94.3 95.6
1.7 87.0 78.3 71.0 435 1.7 85.8 90.2 93.8 95.5
2.0 91.3 78.3 76.8 49.3 2.0 83.9 88.5 92.9 94.7
Missing rate Occurrence prediction rate
Enlargement Rainfall threshold Enlargement Rainfall threshold
ratio 50mm | 60mm | 70mm 80mm ratio 50mm | 60mm | 70mm | 80mm
1.0 88.8 87.1 84.6 85.5 1.0 10.6 7.1 4.3 2.9
1.3 90.3 87.6 83.2 86.1 1.3 12.6 8.4 5.4 3.5
1.5 90.8 87.9 83.6 86.0 1.5 14.1 9.6 6.1 4.0
1.7 91.3 88.8 84.0 84.6 1.7 15.3 10.7 6.8 43
2.0 91.9 90.3 85.1 85.5 2.0 17.3 12.4 7.9 5.2
#¢Blue hatch in top half (unit :%)
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Table 3 Comparison of prediction accuracy with
existing methods

Item Existing method | This method
Capture rate 100.0% 59.4%
Missing rate 93.3% 83.2%
Hit rate 78.7% 94.9%
prediction rte 229% 54%
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