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99% confidence interval

95% confidence interval

10% confidence interval

Gumbel distribution based on 
observation

Gumbel distribution based on 
random number

Confidence interval of Gumbel 
distribution based on observation

Observation (annal maximum)

   Frequency distribution of 1/150 probability rainfall
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Past +4K

over 99 percentile

72hr rainfall (mm)
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1/150 probability rainfall 
Actual           256mm 
Historical climate simulation

188mm-360mm 
+4K Future climate simulation

252mm-517mm

Tokachi River Obihiro reference point Range of peak  
discharge

GEV1/150 probability 
Rainfall Confidence interval 

188-360mm
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Basin average rainfall(mm/72h)

UAV aerial photo by Hokkaido Development Bureau on August 31th 

Sorachi River

Average ground temperature of global

Temperature in 1850

Source d4PDF(English, database for Policy Decision making for Future climate change ),  
http://www.miroc-gcm.jp/~pub/d4PDF/index_en.html
Ministry of education, culture, sports, science and technology et al, how to use d4PDF, 2015.12, 
http://www.miroc-gcm.jp/~pub/d4PDF/design.html (Only Japanese available)

d4PDF (database for Policy Decision making for Future climate change ) is climate change ensemble simulation at 
using global climate model (horizontal resolution 60 60km) and regional climate model (20 20 km in Japan). 
It is data  of 60 years (2051-2110) 90members (total 5400 years) in +4K future climate simulation, and it is data of 60 
years (1951-2010) 50members (total 3000 years) in historical climate simulation.

Available data 
 in d4PDF

Resolution and calculation area of AGCM and NHRCM 

SST model used in +4K future climate simulation
CMIP5 abbreviation  Nation, Institution name

CCSM4 CC USA, National Center for 
Atmospheric Research

GFDL-CM3 GF USA, Geophysical Fluid 
Dynamics Laboratory

HadGEM2-AO HA UK, Hadley Centre for Climate 
Prediction and Research

MIROC5 MI
JAPAN, Atmosphere and 
Ocean Research Institute, the 
University of Tokyo

MPI-ESM-MR MP GERMANY, Max-Planck-
Institute 

MRI-CGCM3 MR JAPAN, Meteorological 
Research Institute

database for Policy Decision making for 
Future climate change (d4PDF)

12

About downscaling
It is the method of recalculating weather in the region to high horizontal 
resolution with coarse climate model as boundary condition. 
As a task, the calculation load increases with horizontal resolution.

Source Ministry of education, culture, sports, science and technology et al, the guidance of using d4PDF, 2015.12, 
http://www.miroc-gcm.jp/~pub/d4PDF/design.html (Only Japanese available) 13

Past experiment: 60(years)x50(members)=3000(years) 
+2K experiment: 60(years)x6(SST)x9(members)=3240(years)
+4K experiment: 60(years)x6(SST)x15(members)=5400(years)
d4PDF was produced with the Earth Simulator in cooperation with the 
science programs (SOUSEI, TOUGOU, SI-CAT, DIAS) sponsored by the Ministry 
of Education, Culture, Sports, Science, and Technology (MEXT), Japan. 
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2016 (Hokkaido)

■ 

■ 

Maximum value in recorded 
history is 284mm.

Large ensemble climate dataset

Flood risk assessment

Adaptation plan

■ 

Range of peak  
discharge

GEV1/150 probability  
Rainfall Confidence 
 interval 252-517mm

Basin average rainfall(mm/72h)

P
ea

k 
D

is
ch

ar
ge

Past +4K

平成 !" 年 # 月関東・東北豪雨による$

関東地方災害調査報告書$

!%&' 年 ( 月$

!%&) 年関東・東北豪雨災害$ 土木学会・地盤工学会$

合同調査団関東グループ$

Past 99%ile 
Past 99%ile 
4K 99%ile 
4K 99%ile 
CC

2015 (Kanto)

2018 (Western Japan)2017 (Kyushu)

■ 
Observation d4PDF

■ 

Projection of future flood risk in Hokkaido, 
Japan (Hokkaido development bureau and 
Hokkaido prefecture) 

Projection of future flood risk and 
consideration of nationwide adaptation plan 
associate with climate change (MLIT)

■ 
2017

2018-

Discussions are based on the large ensemble 
climate dataset and the risk assessment results.

■ 
Advanced risk assessment based on the huge high 
resolution ensemble data with risk based approach 
is going to be developed in order to help planning 
for highly effective adaptation strategy.

rainfall (mm/72hr)

72hr rainfall (mm)
Dur
atio
n (h
r)

Area (km2)

4K
/P
as
t

Heavy rainfall under warmer 
conditions concentrate 
spatiotemporally.

■ 

Rainfall intensity and temperature follow 
Clausius-Clapeyron relationship

Result of theory and Montecarlo 
simulation

• Thousand years climate data under past 
and warmer(+2K and +4K) climate made
by high resolution atmospheric models

• Future changes in precipitation
extremes(frequency, amount, spatio-
temporal character and factor) 
• Flood damage(inundation area, number of 
fatalities, number of flooded house, etc.)

• Far-sighted efficient flood control plan 
• Committees held by national and regional 
governments.

The seminar about Japan and 
Netherlands flood control in 
Hokkaido, Japan

GEV distribution

GEV Distribution

■ 

Worst flood in the past 
30 years 
(More than 200 fatalities)

More than 2500 
houses were flooded 
above floor level.

4 typhoons 
sequentially 
attacked. 
Many loads and 
farmland were 
damaged.

Many sediment and 
driftwood became the 
factors to worsen flood 
damage

72hr rainfall(mm)

■ 

■

Maximum value 
in recorded 
history

Validity of 5kmDS results

over 99 percentile

Past

+4K

!※「北海道地方における気候変動予測（水分野）技術検討委員会」で検討した流出モデルによる

~1/20 
1/20~1/30 
1/30~1/50 
1/50~1/80 
1/80~1/100 
1/100~1/150 
1/150~1/300 
1/300~1/500 
1/500~1/1000 
1/1000~

Frequency of 
inundation

■ 

Flow

Frequency
Upper: over left side bank 
Middle: over high water level 
Lower: over right side bank

■ 

The observed actual 1/150 
rainfall :266mm/72hr

The observed maximum 284mm/72hr (1981) 

Frequency distribution of 1/150 probability rainfall

This study was supported by SI-CAT (Social Implementation Program on Climate Change Adaptation Technology), 
the Ministry of Education, Culture, Sports, Science and Technology, Japan.
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