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Participating groups and their studies

& Long-term global environmental projection

with an earth system model/
- Frontier Research Center for Global Change (FRCGC) et al.

& Near-term climate prediction
with a high-resolution coupled ocean-atmosphere GCM
- Center for Climate System Research (CCSR) of the University of Tokyo et al.
- Institute of Industrial science (lIS) of the University of Tokyo

& Projection of changes in extremes in the future

with super-high resolution atmospheric models
- Meteorological Research Institute (MRI) et al.




Estimation of changes in the risk of water-related
disasters based on near-term climate prediction

with uncertainty considerations
IIS, the University of Tokyo

1. A comprehensive hydrological cycle model for all continents will
be dveloped with the spatial resolution of 50km. (MATSIRO +
TRIP (developed River Model))

2. The outputs from the high—-resolution climate model (MIROC)
with 50km spatial resolution will be used as the inputs to the

model.

3. Hydrological quantities that are strongly related to water

hazards, e.g., river discharge, soil moisture and ground water
level, will then be simulated using the hydrological cycle model.

4. The simulation results will be compared with simulation results

for the 20t century, and changes in the risk of water—related
disasters will be estimated. ‘9 KAKUSHIN



Development of River model (TRIP)

- Institute of Industrial science (lIS) of the University of Tokyo
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in the present—day (1901—-2000) simulation during
2001-2030 by MIROC

- Institute of Industrial science (lIS) of the University of Tokyo
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Participating groups and their studies

& Long-term global environmental projection

with an earth system model/
- Frontier Research Center for Global Change (FRCGC) et al.

& Near-term climate prediction
with a high-resolution coupled ocean-atmosphere GCM
- Center for Climate System Research (CCSR) of the University of Tokyo et al.
- Institute of Industrial science (lIS) of the University of Tokyo

& Projection of changes in extremes in the future

with super-high resolution atmospheric models
- Meteorological Research Institute (MRI) et al.




Assessment of climate-change impacts on flood risk
and its reduction measures on global and local scales

Global 20km- or 30km-mesh GCM data s g"ic g éM)
from JMA-MRI and Univ.Tokyo-CCSR o g
(present+near future+21C end)

( ICHARM/P WRI)

|Eva|uation of uncertainty I

Reality of

flood
disaster
mitigation

\/ measures

Approaches, methodologies, & tools for ICHARM study

 Relation between GCM outputs & in-situ precipitation

» Hydrologic model for large-scale poorly-gauged basins
i.e. IFAS-BTOPMC

* Flood inundation evaluation model

* Development of indices to evaluate flood risk & benefit

 Cost-benefit evaluation model to build countermeasures

Research outcomes

 Evaluation of uncertainty of extreme rainfall prediction in GCM
» 20-40km- (global) or 1km- (specific local) mesh flood risk map
* Indices to evaluate flood risk & benefit

» Scenarios of flood risk reduction measures on a global scale

* Local case-studies on flood risk reduction in specific vulnerable
areas

3rd World Water Development Report, 5t IPCC report ZHL




Estimation of Flooded Water on Paddies

1) Use simulated results
of maximum flood extent

of the years 2000 & 2003

are the representatives of
recent largest flood and

(a) Tonle Sab Léké
and the upstream

drought years.

11) Imported the
maximum inundated
areas and water depths of
the years by overlaid
simulated results on
1,000m grid of land-use

-gﬁ:lg%’rational Centre for Water Hazard and Risk Management (|

Public Work Research Institute (PWRI) ) of MLIT
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Introduction of main Roads, Dikes
& Road-opening Works in the Slmulatlon
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Conversion of Roads, Dikes & Road-opening Works’
Poly-line-shape data to Points data
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Simulated flow field at the confluence of Tonle Sap
& Mekong rivers on Sep. 1st, 2000
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Participating groups and their studies

& Long-term global environmental projection

with an earth system model/
- Frontier Research Center for Global Change (FRCGC) et al.

& Near-term climate prediction
with a high-resolution coupled ocean-atmosphere GCM
- Center for Climate System Research (CCSR) of the University of Tokyo et al.
- Institute of Industrial science (lIS) of the University of Tokyo

& Projection of changes in extremes in the future

with super-high resolution atmospheric models
- Meteorological Research Institute (MRI) et al.




Integrated assessment of climate change impacts on
watersheds in a disaster environment in JapaRRI / Kyoto-Univ.

Slope Mountains River Habitable Area Coastal Area
Hourly precipitation, temperature, water vapor, wind velocity, radiation and air pressure
Output (30-years time series (20km) and ensemble predictions (60km) for current, near future and century end)
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vailuation strong wind . Assessment of current protection system and proposal of alternatives




Minimum Target of DPRI

e Interpletation of GCM output

* Precipitation: Global

* Land slide and Debris flow: mainly western Japan

* River discharge:
Japanese main large river basins (with fine resolution)
All Japanese river basins (with medium resolution)

e Storm surge: Tokyo, Ise (Nagaya) and Osaka Bays

« Damage by strong wind: entire Japanese archipelago

Inundation: Tokyo, Nagoya, Osaka and Fukuoka
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Research division and center in DPRI

involved in the impact assessment
Organization
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Integrated assessment of climate change impacts on
watersheds in a disaster environment in JapaRRI / Kyoto-Univ.

Slope Mountains River Habitable Area Coastal Area
Hourly precipitation, temperature, water vapor, wind velocity, radiation and air pressure
utpu 30-years time series (20km) and ensemble predictions (60km) for current, near future and century end
Output ( )
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Difference Between

GCM Output and TRMM Satellite Observations
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Estimated Temporal Correlation Length from GCM
of Instantaneous Ralnfall
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Integrated assessment of climate change impacts on
watersheds in a disaster environment in JapaRRI / Kyoto-Univ.

Slope Mountains River Habitable Area Coastal Area
Hourly precipitation, temperature, water vapor, wind velocity, radiation and air pressure
utpu 30-years time series (20km) and ensemble predictions (60km) for current, near future and century end
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Typhoon by 20km-GCM
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Comparison of typhoon track
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Integrated assessment of climate change impacts on
watersheds in a disaster environment in JaRRI / Kyoto-Univ.
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Introducing reservoir operation models into
distributed runoff model .

System of distributed runoff model DPRI-K
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Possible changes in the number of floods requiring dam operation
and emergency dam release
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Influence of changing in snowfall and snow melt
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Towards the Risk
Assessments

‘/ KAKUSHIN



Estimation of Flood Risk

- Institute of Industrial science (lIS) of the University of Tokyo

Flood Disaster
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Flood Disaster Risk Index R=HxVxE/C
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l Risk Assessment on Natural Disaster

- Disaster Prevention Research Institute (DPRI) of Kyoto University

-

Disaster abnormality (Risk: Rj ) due to
abnormal meteorological forcing

= Abnormality of Forcing (£}, ;)

1 1
X X
Natural Coping (NCE, ;) Social Coping (SCF, )

D: duration of forcing event 7))
S: Spatial scale of forcing event
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I What is the impact assessment and adaptation

1. Impact assessment as Hazard (A7, ,,ANCE, ;)

AF, ¢ X ! or A(f, ¢ % ! )

" NCBR T NG,

2. Impact assessment as Disaster (without adaptation)

| 1
AR .= A(F,, . x X
D.S ( D.S NCB),S) SCPD’S

3. Impact assessment as Disaster (with adaptationASCE), ;)

1 1
AR.. .= A(F. . x X
ps= AU NCE, SCPD,S) Y
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Conclusions

* For deep impact assessments by climate
change on natural disaster (not on hazard), we
need information on

— Current and projected natural condition (“satellite,
In-situ, operational, campaign obs.”, “GCM output”)

— Current water management rules and underlying
concepts

— Current and historical social environment

— Culture and religion for "accepting” and "adapting
to” natural hazards (may be something are common

in AP regions) .D KAKUSHIN
=



