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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 (11S) 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.
- Disaster Prevention Research Institute (DPRI
L




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

uncertainty considerations
11S, the University of Tokyo

1. Acomprehensive 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 S|mulat|on results will be compared with simulation results for
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Development of River model (TRIP)
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Projected return period [year] of the 100-year floods
in the present-day (1901-2000) simulation during
2001-2030 by MIROC
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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 (11S) 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.
- Disaster Prevention Research Institute (DPRI) of K oto UnlverS|t |




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

Global 20km- or 30km-mesh GCM data (ICHéRM/PWRl)
from JIMA-MRI and Univ.Tokyo-CCSR
(present+near future+21C end)
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Approaches, methodologies, & tools for ICHARM study
* Relation between GCM outputs & in-situ precipitation
 Hydrologic model for large-scale poorly-gauged basins
Reality of _ ie. IFAS-BTOPM_C

flood * Flood inundation evaluation model

» Development of indices to evaluate flood risk & benefit

« Cost-benefit evaluation model to build countermeasures

_ Z e

disaster
mitigation
measures

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
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3rd World Water Developrﬁent Report, 5t IPCC report
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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
drought years.
i) Imported the
maximum inundated _ .
areas and water depths of %
: L)
the years by overlaid
simulated results on
1,000m grid of land-use

(@) Tc;nle Sap Lake
and the upstream
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Introduction of main Roads, Dikes
& Road-opening Works in the Simulation
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Conversion of Roads, Dikes & Road-opening Works’
Poly-line-shape data to Points data
W % i:l .




Simulated flow field at the confluence of Tonle Sap
& Mekong rivers on Sep. 1st, 2000

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 (11S) 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.
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Integrated assessment of climate change impacts on watersheds in Integrated assessment of climate change impacts on watersheds in
a disaster environment in Japan DPRI / Kyoto-Univ. a disaster environment in Japan DPRI / Kyoto-Univ.
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Decreasing of safety against landslide, debris flow, flood, draught, storm surge and strong wind .
Assessment of current protection system and proposal of alternatives

Evaluation




Difference Between

GCM Output and TRMM Satellite Observations

Monthly Mean Rainfall (30 month average)

BN ; s

M'SL— — — — ¥ “J'-RL.- T
IE wE 120°E 18 80E WE

GCM(1999-2004)

120°E

TMI2A12 (2002-2007)

I0°E 180 ©ArE WE 1R 1BE !

GCM(Present)-TMI

June-October

SOG-250-200-100-50 - 10 -1 1

1 10 30 50 70 90 110130150170190210230250500 [mm]

Projection for the 21n Centuy WG {1

10 &) 100 200 250 500{mm])

./ KAKUSHIN

Integrated assessment of climate change impacts on watersheds in
a disaster environment in Japan DPRI / Kyoto-Univ.
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Typhoon by 20km-GCM
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" GCM_Present (1979-1988)

e

( 1 5
Best track by JIM

979-1988) GCM_Future (2075-2084)°

*Region of generation will move Northward by 2.6 degree.
*The number of typhoon approaching Japan will increase.
*The number of generation in the “GCM_Present” is much
smaller than that of current observation.
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Integrated assessment of climate change impacts on watersheds in
a disaster environment in Japan DPRI / Kyoto-Univ.
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Decreasing of safety against landslide, debris flow, flood, draught, storm surge and strong wind .
Assessment of current protection system and proposal of alternatives

Introducing reservoir operation models into
distributed runoff model
System of distributed runoff model
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Pilot study using a distributed runoff Model
(eg. Yodo River basin; 7,281km?)
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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

(Mogami River)
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Shift of season is vital not only for
agriculture but also for regional 2078 ——
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Towards the Risk
Assessments
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Estimation of Flood Risk

- Institute of Industrial science (IIS) of the University of Tokyo
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i Risk Assessment on Natural Disaster

- Disaster Prevention Research Institute (DPRI) of Kyoto University

Disaster abnormality (Risk: Ry g) due to
abnormal meteorological forcing

= Abnormality of Forcing (F; ;)

1 1
X X
Natural Coping (NCP, ;) Social Coping (SCP, ;)

D: duration of forcing event i
S: Spatial scale of forcing event | g
29 @) KAKUSHIN

aryection fo the 215t Centumy ST T ) S = L]

Conclusions

» For deep impact assessments by climate
change on natural disaster (not on hazard), we
need information
— Current and projected natural condition (“satellite,

in-situ, operational, campaign obs.”, “GCM output”)
— Current water management rules and underlying
their concepts
— Current and historical social environment

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