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Abstract

We examined measures for mitigating against agricultural damage caused by extreme weather events using recent

cases of hail damage as an example. The characteristics of three cases of damage by hail were surveyed in the field

and summarized by interviews and information collected by a weather reporting system called "FuruRipo!" that has

been developed by NIED. It was considered that assessing the hailfall distribution immediately after storm events

at affected agricultural sites is more effective than hailfall forecasts, which have not yet been fully developed and

which may be difficult for farmers to utilize. The effectiveness of mulch film damage analysis was suggested for

understanding the actual characteristics of hailstorms in rural areas. It is considered that the data collected using the

"FuruRipo!" system, in conjunction with X-band MP radar and interview survey, will be effective for improving the

accuracy of hailfall events. In order to reduce the risk of agro-meteorological disasters, it is necessary to implement

not only the latest technological countermeasures, but also measures that can be adopted by farmers themselves,

such as understanding the geographical characteristics of an area and taking out insurance.
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Fig. 1 Weather chart at 9:00 on June 16, 2017.
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Fig. 2 Shimodate AMeDAS observation data on June 16,
2017 (Arrow at the top of graph is wind direction
every hour).
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Fig.3 X-band MP radar image taken at 16:00 on June 16,
2017 (Location of Shimodate AMeDAS is near the tip
of arrow indicating Chikusei city).
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Damage by hailfall on June 16, 2017 (From top
to bottom, corn, pipe-framed greenhouse, pears,
leaf tobacco and mulch film, Sakuragawa city and
Ishioka city, Ibaraki, taken on June 28 and July 6).
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Fig. 5 Damage caused by hailstorm on September 25, 2017
(Chinese cabbage, Tsukuba city, Ibaraki, taken on
September 26).
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Fig. 6 Weather chart at 9:00 on September 25, 2017.
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Fig. 7 X-band MP radar image at 20:00 on September 25, 2017.
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Fig. 8 Weather chart at 9:00 on May 4, 2019.
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Fig. 9 X-band MP radar image at 15:30 on May 4, 2019.
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Fig. 10 Damage by hailfall on May 4, 2019 (From top to
bottom, pear leaves, young pear fruits, hosta leaves,
Inagi city, Fuchu city, Tokyo. Taken on May 10).
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Fig. 11 Pear condition about one and a half months after

damage by hailstorm on May 4, 2019 (Wounds
expand with increasing fruit size. Fuchu city,
Tokyo. Taken on June 12).
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Fig. 14 White mulch film damaged by hail on June 16,
2017 (above) and binarized image (produced using
"IMAGE J" software, Sakuragawa city, Ibaraki).
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Table 1 Analysis results for white mulch film image
damaged by hail on June 16, 2017.
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Fig. 15 Frequency distribution of short-diameter white mulch
film damage scars caused by hailfall on June 16, 2017.
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