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Flood Disasters in Japan
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Typhoon Hagibis, Oct. 2019

Death or missing people: 94
Damaged and flooded houses: 96,572

KYOTO UNIVERSITY

-,é, \ = > - _r_-—'

Nikkei: https://www.nikkei.com/article/DGXMZ050952200T11C19A0000000/




Pseudo Global Warming (PGW) of Typhoon Hagibis
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Multi-model, multi-scenario Event Attribution Project under Ministry of Environment (MoE), Japan
https://www.env.go.jp/en/press/press_01744 .html
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Adaptation Measures by Japanese Government

River Basin Disaster Resilience and
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https://www.mlit.go.jp/river/kokusai/index.html
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Climate Change Projections of Floods

A: Climate change adaptation in “Flood Control” B: Climate change adaptation for “River Basin
Disaster Resilience”
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Design target point “——' Risk information of flood inundation
- ldentify upstream basin Frequency
— Design rainfall Depth
— Design flood Climate Change Impacts
Consider CC impact for updating design rainfall (by MLIT)
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Two Important Technological Innovations
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Ensemble Climate Dataset Large Domain Distributed
Hydrologic Modeling
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Ensemble Data: d4PDF-5km

Exp. Configuration

 One ensemble
« 60yrs Latest Versiqn:
* |nitial perturbation 3 km Resolution
» 12 for historical/Nat.
e 12 for future
* Future climate
* Global mean temp. +2K, +4K
« SST/Sea ice
* Historical
« COBE2-SST
Sy A * Future
%" MRI-NHRCM « SSTs from CMIP5

{ Lol
.| 1Ax=bkmres. -

&

g

KYOTO UNIVERSITY Kawase et al., JGR, 2023









Rainfall-Runoff-Inundation (RRI) Model — Application to whole Japa
( 150 m) Input 1D Diffusion
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« Two-dimensional model capable of simulating rainfall-runoff and flood inundation simultaneously

« The model deals with slopes and river channels separately

At a grid cell in which a river channel is located, the model assumes that both slope and river are

positioned within the same grid cell

Sayama, T. et al.: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at the Kabul River Basin, Hydrological Sciences Journal, 57(2), pp. 298-312, 2012.
Sayama, T. et al.: Hydrologic Sensitivity of Flood Runoff and Inundation: 2011 Thailand floods in the Chao Phraya River basin, Nat. Hazards Earth Syst. Sci., 15, 2015. 9
Sayama, T. et al. Ensemble flash flood predictions using a high-resolution nationwide distributed rainfall-runoff model, Progress in Earth and Planetary Science, 2020.




Rainfall-Runoff-Inundation (RRI) Model
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Storm Event Selection Method for Large Ensemble Dataset
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Estimation of Flood Quantiles at Each River Grid-cell of the RRI Model

Peak Over Threshold (POT) i
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Microsoft Game DVR

Japan_Flood_Map - Map - ArcGIS Pro


Chen, Sayama, et al., Earth’s Future, 2025 5=

| oney
asealou|

e e == =l

LY

it L

@
(o)
O
LL.
S
©
)
m
Q
(-
1
c
o
)
o)
c
©
i o
O
)
ud
©
E
(@]
T
o
v
d
9
©
Q.
E

KYOTO UNIVERSITY

1289E 130°F 132°F 134°F 136°F 138°E 140°F 142°F 144°F 146°F




More Frequent of Severe Floods by Induced by Non-Typhoon
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Chen, Sayama, et al., Under Review




Toward a More Resilient and Connected East Asia

1. Climate change is already
altering flood risks

Our climate has already in the last 20
years and will continue to change

2. Ensemble-based, science-driven
assessments are essential

We need high-resolution ensemble
projections to understand and prepare
for future flood risks

3. Climate change adaptation
requires regional cooperation

There is potential in East Asia to share
tools, data and projections for mutual
benefit

4. Cooperation can be built on
existing platforms

International program such as
UNESCO-IHP offer official platform to
facilitate collaboration
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