FAB KB SKAFSE TR 5 61 5 B SRk 30 4F
DPRI Annuals, No. 61 B, 2018

ZERTFHREKEBEDFEREIL

Future Change in Extremes of Spatially Averaged Precipitation
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Synopsis

Climate change impact has recently attracted one of the most public attention because

of frequent water-related disasters. While very heavy rainfall observed in several stations,

moderate rainfall lasted long time on the whole at torrential rain in wide area of Kinki

region in 2013 due to Typhoon “Man-yi” and that around Kinu River basin which caused

a dike breach and vast inundation of Joso city in 2015. However, the very heavy rain but

short duration caused unprecedented debris flow disasters at just upstream areas in

Hiroshima 2014 and northern Kyushu 2017 rainfall disasters which killed many people

but slight damage in downstream of their trunk rivers. This paper focuses on

characteristics of spatially averaged extreme precipitation in future using “Database for
Policy Decision-Making for Future Climate Change” (d4PDF).
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Fig. 1 The relationship between soil water index, 60

minute cumulative rainfall and issuance of
sediment disaster warning
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Fig. 2 The areas with 10,20,30 and 40km radius around
Kasukabe(Blue) and Kazo(Blue dashed) and grids
of d4PDF(Black and Red)

Fig. 3 Calculation method of spatially averaged
precipitation using d4PDF
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Fig. 4 Probability density distribution of rainfall intensity in
small and large areas and their evolution in future
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Fig.5 Variation of climatic normals of Rld in past
experiment of d4PDF around Kazo and Kasukabe
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Fig. 6 Comparison of mean climatic normals R1d(mm) at
six regions of Japan in past experiment and future
one including six SST condition
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Fig. 7 Probability plots and Gumbel and GEV fitting curves
for AMS, 20year’s maxima and 60 year’s maxima
about daily rainfall at Kasukabe r10km grid in the
past experiment
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Fig. 8 Probability plots, Gumbel(orange solid line) and GEV(purple dashed line) fitting curves of
60 year’s maxima for Kazo(left) and Kasukabe r10km grid in the past experiment
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Fig. 9 Temporal and spatial variation of 100 year return level of Gumbel distribution for Kazo(left) and

Kasukabe in the past experiment
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Fig. 10 Spatial variation of climatic normals R1d for Kazo(left) and Kasukabe(right) of six SST

conditions in the future experiment
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Fig. 11 Temporal and spatial variation of 100 year return level of Gumbel distribution for Kazo(top)

and Kasukabe(bottom) of six SST conditions in the future experiment(dashed:3 day rainfall, dot-
dashed:2-day rainfall, solid:daily rainfall)
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Table 1 Comparison of climatic normals R1d for Kazo(left) and Kasukabe(right) between past experiment
and six SST conditions of the future experiment(Unit : mm)

A&

$#%

Future

(km) | Past

Past Future
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! CC|GF | HA| Ml [ MR [ MP
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1161 139 ]| 128 | 142 [ 134 | 141 | 141 | 146

Table 2 Comparison of 100 year return level of daily rainfall by Gumbel distribution for Kazo(left) and
Kasukabe(right) between past experiment and six SST conditions of the future experiment(Unit : mm)
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Table 3 Differences between climatic normals R1d and 100 year return level of daily rainfall by Gumbel
distribution for Kazo(left) and Kasukabe(right) in the past experiment and six SST conditions of the

future experiment(Unit : mm)
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