Three Pillars of ICHARM Activities
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Flood '

Rainfall Riverflow, Inundation depth

* Flood forecasting system

— Regional ensemble prediction system (Event base study, Power
generation dam operation)

— Realtime rainfall/flood forecasting (SriLanka, Iran)
* Water resource management system

— Seasonal forecast + water and energy budget hydrological model
(Brazil, Tonegawa, Srilanka)

e Climate change effect

— Flood/drought risk change by global warming. Dynamic downscaling of
climate model projections (Philippines, Indonesia)



~ Frequency of flood/drought is increasiag™”
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Global warming causes flood/drought risk increase by increasing of strength
and frequency of heavy rainfall or unbalanced rainfall distribution.
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Mitigate rainfall/flood disaster b&b

Numerical Weather Predictions (NWP)




Utilizing NWP for Flood forecasting

e Earlier distribution of evacuation recommendation
— Save lives, effective evacuation movement
— Mitigate disaster damage (Economic, Agriculture)

— Early preparation of disaster counter measures (Works of
municipality offices, etc.)

e Effective dam operation

— Flood water reduction by early water release from flood
control dams

— Reduction of the loss of water amount for power
generation & disaster mitigation of downstream area
(power generation dams)

* There are lot of advantages if we can realize
quantitative precipitation forecast (QPF)
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Improvement of NWP accuracy
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Improve the limit of NWP

Approaches to predict local heavy rain (3)

Forecast accuracy Predictability by probabilistic forecast

Limit of deterministic forecast
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S Cloud resolving model

and data assimilation

~ Short range forecast for
X Drecipitation

Reduce the gap
between nowcasting

and NWP by high- N
resolution data Current NWP model
assimilation g
\ Ensemble forecast
N

N

Extrapolation

>

2h 6hr 1day Forecast period

("‘\‘:cmnf

After Saito (2012)



Two ways of regional ensemble prediction sys

Simple Downscaling

Downscaling '
Regional
ensemble

Ensemble

Global ensemble
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2015 Kmugawa River flood ‘&

JMA Cband 08—10Sep.2015
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Killed: 2

Evacuated people: 7032
Totally/Partially destroyed houses: 5277
Inundated above the floor houses: 166
Inundated area: 40 km?




2015 Sep.KinugawaRiver flood evenfe

Basin Rainfall
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2019 Oct.Typhoon Hagibis, Nagano €ty

(g) Basin Rainfall River discharge
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~ Dam water level operation Sifulation by using inflow for

ARM

(Hatanagi first dam) Jul.-Oct. 2018
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Thank you for your attention!



