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

Large ensemble of 20 km climate data around Japan (and 60 km over the worls
Global surface temperature

| e historical
| o= RCP2.6
| e RCP8.5

4.0

(°C)

i / ; o
= o I+4 C
* +2°C 1

Temperature in 1850

0.0 b

20l : '
1950 2000 2050 2100

60km AGCM{ 100 members 90}>/\'E>
BAT X 155
100 members AT
20 km 5041 goxy,\‘D
NHRCM
1951

2010 :
Past 4-deg Rise 60 years

A Present Climate Experiments:
100 ensembles 60 years %,000 yeardydrologic time series data.
A 4 Degree Increase Experiments:
15 ensembles 60 years 6 future SST settings5:400years
(= 900years times 6 SSTs) hydrologic time series data. Mizuta et al. (2017, BAM:
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http://www.miroc-gcm.jp/~pub/d4PDF/index_en.html

Flood risk assessment using d4PL

A Flood risk assessment
A Statistical modelling of rainfall is needed

I Frequencies ofxtreme eventdave high uncertainty

I Combined eventée.qg. pluvial/fluvial flooding) have larger
uncertainty in frequencies

A d4PDF with large physical ensembles

I Provides physicaHigased alternative of statistical
modelling
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Target area/phenomena for impact assessment

A How will these events be

under the warmer world?

High dykes installed after devastating

Extreme pluvial flooding in Nagya, Japan flood in 1971 in Hanoi. Vietnam

rs/photo_gallery/index.html http://webun.jp/item/1089067
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Presentation Topics

A Two case studies of flood risk assessment using d4PD

I Pluvial/Fluvial floodisk curve development in the Nagoya
Metropolitan area, Japan

A Compare different features at the present climate

I Frequency analysis of extreme floodsiad River

A Estimate frequency change of 1971 serious flood
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Fluvial(Rivery.s pluvial(Rainfall) flooding
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The Asahghi b r;2019
https://webronza.asahi.co

m/politics/artic I /2019101
900002.html

BBC Japan, 2018
https://www.bbc.com/japa
nese/44761300

£ Kanagawe&shinbun
~ https://www.kanaloco.jp/ar
ticle/entry-33628.html

Fluvial flooding

Fluvial f
- pluvial f

ooding is more focused than
ooding in terms of devastating

ow are they different actually?

Pluvial flooding
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Study area: Nagoya City (in Shonail River basir

A Area: 1010 [krifi

A Population: 255.3 [million]
A Asset in floodplain area: 2.9 million USD
A Prone to pluvial flooding
Severe rain storm flood in 2000
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Algorithm of pluvial/fluvial flood model

A River flow/Flood propagation are based on River module Overflow
the local inertial equations (Bates et algH 2010) T o610 |
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Algorithm of pluvial/fluvial flood model
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Algorithm of pluvial/fluvial flood model

A River flow/Flood propagation are based on River module

the local inertial equations (Bates et al., 2010) 1o 10 Dralnage
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Validation of pluvial/fluvial flood model

A River module was validated against the river
water level on the Shonal River

A Floodplain module was validated for flood area in
Tokal Heavy Rainfall

Pluvial flood area in Tokai Heavy Rainfall (2000

Water level simulated by
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10

n
8+ n

Water level [m]
IS o

n
1

10 20 30 40 50 60 70
Time [hour]

2019 TCCIP International Workshop on Climate Change 11



Flood damage validation

A Flood damage calculation
I (Economic asset) X (damage ratio)

I Damage ratio: function of max depth
AHouse: Household: Office

Workers of Building/Household Office Total
Flooded house: -
(100 people) flooded company Damage Damage | (million
Peop (100 people) (million USD) | (million USD) USD)
Sim 1,740 3,170  aEE 2,740 8,570
*including office
Survey* 656 3,546 1,850 3,300 5,150
*House only

* Flood damage survey for Aichi Prefecture by Fire and Disaster Management Agency, 2000.
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Approach to separating
pluvial/fluvial flood depth

U Pluvial flood depth
T Switch off river flow scheme

U Fluvial flood depth
I Switch off drainage schemé® Too much depth
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Bias identification of d4PDF rainfall
- Large and Small space/time scales

A Annual Max 24our basin rainfall: Not large bi#s remained same
A Annual Max shour Nagoya areal rainfall: Large bisBias corrected
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Bias correction of annual maxhdur
Nagoya (small) areal rainfall for d4PDF
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Simulation flowchart

d4PDf rainfall

l

d4PDf rainfall with max-Bour corrected

Pluvial model
(river excluded)

Pluvial/Fluvial
combined model

Pluvial/Fluvial flood depth Pluvial flood depth

Fluvial flood depth
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Fluvial flood damage Pluvial flood damage
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Pluvial/Fluvial flood risk curves In
Nagoya City area

Fluvial
flooding

Pluvial
floodina

A Pluvial flood has similar economic risk as fluvial
flood under around 10§ear return period

A Large pluvial flood risk is caused by damage

below the F'floor of buildings

A Damage above floors is larger in fluvial flooding
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