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Launching of Sousel Program
 Kyousei(ZF%£)Program:2002-2006

— 20kmRCM-(daily rainfall)
« Kakushin(®#7)Program:2007-2011

= 20kmGCM, 5,2, 1kmRCM(hourly rainfall)

< Natural Disaster (Inc. water resources)
» Sousei(gl&£)Program:2012-2016

— Impact assessment and producing
adaptation methodologies (First priority)

— for Natural Disaster, Water resources,
Ecosystem and Eco service (Kyoto
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Outline

 Climate change impact assessmernt
under. KakushinProgram (2007-2011)

— Impact of AGCM20 on extreme events climate
Impact assessment in Japan

— Typical climate change assessment on disaster
environment in Japan — projection of change in
design value

— Heading to adaptation :importance of taking a
WOISt case scenario into consideration

e Qutline of the Sousel Program (2012-
2016)
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Innoevative Program of Climate Change
Projection for the 21st Century
(KAKUSHIN Program)
¢

Ministry of Education, Cultul'e;Spul'ts, Science and Technology
(MEXT)

scretariat o Committee of
Frontier Re l  tlenter fﬂl‘ Clmbﬂl
Al
Japan Agency for Mirme -Barth Scienceland’ e

" Igjﬂ. | L | :r.
__D KAKUSHIN



Participating groups and their studies

¢ Long-term giobal environmental projection

with an earth system model Kakushin Team 1
- Frontier Research Center for Global Change (FRCGC) et al.

& Near-term climate prediction Kakushin Team 2
with a high-resolution coupled ocean-atmosphere GCM

- Center for Climate System Research (CCSR) of the University of Tokyo .et al.

& Projection of changes in extremes in the future
with super-high resolution atmospheric models EakdeDI% Toam 3

- Meteorological Research Institute (MRI) et al.
- Disaster Prevention Research Institute (DPRI), Kyoto Universit
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Kakushin Tea

Max Wind Probability

3
f'yrojection of the Change in Weather Extremes
Using Super-High-Resolution Atmospheric Models

Akio Kitoh (MRI/IMA), Shoji Kusunoki (MRI/IMA), Elichi Nakakita (DPRI/Kyoto-Liniv.),
Kunivoshi Takeuchi (ICHARM/PWRI)
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Prediction and evaluation of disaster environment in Japan
DPRI / Kyoto-Univ.

Slope  Mountains River Habitable Area Coastal Area
Hourly precipitation, temperature, water vapor, wind velocity, radiation and air pressure
Output
f GCM (25-years time series (20km) and ensemble predictions (60km) for current, near future and-century end)
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Projected typhoon by GCM20
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It is the typhoon resolving output from GCM20 that
has realized the impact assessment on Japanese river
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2km Regional Model

S5km Regional Model
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Increase in land slide risk
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Increase by 10 ~ 20% in whole area
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Riverdischarge

Flood flow change Draught flow change
(Q:: Annual Maximum discharge) (Qsss discharge)
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100-years return values of Storm surge

(deviation from the average year value)

Current End of century
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Heading to adaptation

A 1

Range for.disaster
mitigation_(including

large scale disaster)

There is high uncertainty

— e Icertainty . , |
in projécted design value rojected design value

It is almost certain that
'| average of design value
by return '
value
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Schematic of
returmn value’s uncertainty
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Heading to adaptation
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yd V1rtual Shifting-of typhoon’s initial position

T - for making a worst scenario -
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River Discharge by the virtual shifting of typhoon
which was projected by GCM

Possibility of peak discharge of-dlmast double
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Heading to adaptation
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Outline

 Climate change impact assessmernt
under. KakushinProgram (2007-2011)

— Impact of AGCM20 on extreme events climate
Impact assessment in Japan

— Typical climate change assessment on disaster
environment in Japan — projection of change in
design value

— Heading to adaptation :importance of taking a
WOISt case scenario into consideration

e Qutline of the Sousel Program (2012-
2016)
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Launching of Sousel Program
e Kyousei(F%£)Program:2002-2006

- 20kmRCM-(dalily rainfall)
e Kakushin(®&#)Program:2007-2011

= 20kmGCM, 5,2, 1kmRCM(hourly rainfall)

< Natural Disaster (Inc. water resources)
e Sousei(gl&£)Program:2012-2016

— Impact assessment and producing
adaptation methodologies (First priority)

— for Natural Disaster, Water resources,
E os_ystem and Eco service QKyoto

ation
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Prediction and evaluation of disaster environment in Japan
DPRI / Kyoto-Univ.

Slope  Mountains River Habitable Area Coastal Area

Output Hourly precipitation, temperature, water vapor, wind velocity, radiation and air pressure
f GCM (25-years time series (20km) and ensemble predictions (60km) for current, near future and-century end)
rom

| |
and RCM ReFionaI climate model (RCM_5km. RCM 2km, RGM_1km)
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, oo censsient Key'issues in SOUSEN

y
 Generating PDF of extreme values with higher
accuracy

— Generating of PDF using a lot of 60km ensemble

— Converting extreme values in 60km-scale into
values in regional-scale using RCM5 and RCM?2
daynamically dounscaled from GSM20.

* Proposing adaptation philosophy consistent
with mitigationphilosophy
— Developing decision making methodology under
high uncertainty of risk

— Developing decision making methodology under
no information on probability of a worst case



Groups N'SOUSEI Program

(Program for Risk Information on
Climate Change)

< A: Prediction and diagnosis of-imminent global
climate change (Kimoto, Univ. of Tokyo)

e B: Climate change projection contributing to
stabilization target-setting (Kawamiya, JAMSTEC)
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A: Prediction and diagnosis of
Imminent'global climate change
(Kimoto, AORI,
University of TTokyo)

< Understanding mechanisms of climate
variability and change

e Development of an integrated prediction
system for globalclimate studies

L L _ KAKUSHIN
Inmavatrue Progrem of (limane Clange Propecrion for 2he 2051 Cretury HunnieE L



B: Climate change projection
contributing to stabilization target
setting-(Kawamiya, JAMSTEC)

e. Long-term global change projection based
on diverse scenarios

e Obtaining scientific perceptions on large-
scale variations.and modifications of

climate

KAKUSHIN
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Groups N'SOUSEI Program

(Program for Risk Information on
Climate Change)

< A: Prediction and diagnosis of-imminent global
climate change (Kimoto, Univ. of Tokyo)

e B: Climate change projection contributing to
stabilization target-setting (Kawamiya, JAMSTEC)
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C: Dev ment of Basi QC/

Techn for Risk Infor
on C Change (PI: T% yabu,
gical Rese nstitute)

%rObablllstIC climate prOJectlon for risk

assessment ( [
o Producinrgégg ard climate sceé

using s h resolution mod
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Theme C leader: |. Takayabu (MRI) J

Development of Basic Technology for Risk Information on Climate Change J

s D e s D
GProbabilistic climate \ ﬁ Producing a standard climate \
projection for risk assessment scenario by using super high
NIED (Dr. Dairaku) resolution models MRI (Dr. Takayabu)
(a) Efficient approach for climate (a) Development of quantification
ensemble experiment (NIED) method for reliability and
(b) Development of Statistical uncertainty of climate change
Methodology of Ensemble information (Univ. of Tsukuba)
Data on Climate Change (ISM) (b) Downscaling of the change in
(c) Improvement in Cost- future weather extremes by
Efficiency of Dynamical using high-resolution models
Downscaling for Ensemble (MRI)
Data (AORI) (c) Development of a Coupled
Ocean-Atmosphere Non-
hydrostatic Model for Typhoon

\ Research (HyARC)
\ VAN -




Theme C leader: |. Takayabu (MRI) J

Development of Basic Technology for Risk Information on Climate Change
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(ii) Producing a standard climate
scenario by using super high
resolution models ! MRI (Dr. Takayabu)
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Computation-with GCM and RCM

<€ > € >

—mmmmmmo- : Erist Stage Second.Stage

: 60km AGCM ensemble runs
I with CMIP5’s SST
. I

I
20km AGCM run with CMIP5’s SST

!
ﬂ:€> Dynamica| Down Scaling by 5km NHM
(Three models)

Dynamical Down Scaling
by 2km NHRCM

[
Improvement of processes in2km NHRCM

I
i
|
|
|
|
|
|
|
|
|
! |
: i
! |
: i
: Coupling of 20km :A-GCM with Ocean model =2 Run by 20km AO-GCM
: |

!

Validation of output from A-GCM , NHRCM



D: Development of Basic
Technology for Risk Information
on-Climate Change
(Nakakita, DPRI, Kyoto ‘University)

e Chimate change impacts on natural
hazards

e Climate change impacts on water
resources

e Climate'change impacts on ecosystem
and biodiversity

),

KAKUSHIN
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Precise impact assessments on climate change
(PI: E. Nakakita, KU (Kyoto University))

e i.Climate change impacts on'natural hazards (E. Nakakita, KU)
— i-a Risk assessment of meteorological disasters under climate change (T. Takemi, KU)
— i-b Risk @assessment of water-related disasters under climate change (Y. Tachikawa, KU)
— i-c Risk assessment of coastal disasters under climate change (N.Mori, Kyoto U)

—( I-d Measuring socio-economic impacts of climate change and effectiveness of adaptation strategies
(H. Tatano, KU)

— i-e Development of risk assessment and adaptation strategies for water-related disaster in Asia (S.
Tanaka, ICHARM, PWRI)
e ji. Climate change impacts on water resources (K. Tanaka, KU)

— ii-a Assessment of socio-economic impacts on water resources and their uncertainties under
changing climate (K. Tanaka, KU)

— ii-b Assessment of climate change impacts on the social-ecological systems of water resources and
hydrological cycles (T. Oki, UT)
e iii. Climate change impacts on ecosystem and biodiversity.(T. Nakashizuka, TU)
— iii-a Assessment of climatic impacts on ecosystem and biodiversity (T. Nakashizuka, TU)
— _iii-b Economic evaluation of ecosystem service (S. Managi, TU)

— iii-c Eco-climate system in Northeastern Eurasia and Southeast Asian
tropics: impacts of global climate change (T. Kumagai, NU)

— iii-d Assessment of multiple effects of climate change on coastal marine ecosystem (Y. Yamanaka,
HU)



Prediction and evaluation of disaster environment in Japan

DPRI / Kyoto-Univ.

Output
from GCM
and RCM

Various

(with long-
term run)

EvalUation

—

Slope

Mountains River Habitable Area Coastal Area

Hourly precipitation, temperature, water vapor, wind velocity, radiation and air pressure
(25-years time series (20km) and ensemble predictions (60km) for current, near future andcentury end)

i = P —
2km, RCM_1km)

Surface hydrological modgl

typhoon model
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Probability density function of eéxtreme valtf€(depending on spacio-temporal scales)
Stochastic precipitation model (timegs@ties depending on spacio-temporal scales)
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2016)

: : We have been harvesting” mutual
SltU ation Of O Utp G fromtimate Goal understanding and respect among
Climate models Japanese civil.engineers,

meteorologists.and climatologists
under the Kakushin Program, by
-4dqot disctssions. (2007-2011).
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Sosei Program (post Kakushin) is the
stage to take impact assessment as - Ogr’S
issue of'the first priority under the
mutual understanding amon%
Japanese.researchers. 0\

R
&

Topics:
Natural hazard, Water Rese+ulLces
and Ecosystem and Eco-service

For adaptation decision making

./ KAKUSHIN

- Immowwttee Prageem of (Tmate Change Propection for vhe 200 Cretmry CWRNNERRREY TRRVRRLERLY O ol 1.



01 Sep 208X 00 UTC Qj - ‘ |

l l CMRI,IMA, JAMSTEC, MEXT



KEFFHP 19 1 ¥R 18 1809
KRR r—IL

Typhoon

Range:1000km
Duration: 1day to a few days
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Computation-with GCM and RCM

<€ > € >

—mmmmmmo- : Erist Stage Second.Stage

: 60km AGCM ensemble runs
I with CMIP5’s SST
. I

I
20km AGCM run with CMIP5’s SST

!
ﬂ:€> Dynamica| Down Scaling by 5km NHM
(Three models)

Dynamical Down Scaling
by 2km NHRCM

[
Improvement of processes in2km NHRCM
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: Coupling of 20km :A-GCM with Ocean model =2 Run by 20km AO-GCM
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Validation of output from A-GCM , NHRCM



PROGRAM FOR RISK INFORMATION ON CLIMATE

CHANGE (FEOEBO-6 - EZDHIZo>HTH

BClimate change program by MEXT
=2002-2006 Kyosei program
=2007-2011 Kakushin program
x2012-2016 Sosei program

mSosei program group
= A. Projection of climate variability (Kimoto, Utokyo) 1.4
= B. Projection of climate change (Kawamiya, JAMSTEC) 1.4
= C. Projection of climate risk (Takayabu, MRI) 1.4

= D. Projection of climate effects and adaptation (Nakakita,
Kyoto U) 1.8

= E. Exchange among climate groups-and researchers



Summary (1)

. The AGCM and RCM with super-high spatio-temporal
resolutions (20 km-1 hour) made it possible to evaluate
extreme hazard (ex. Max. discharge) in Japan.

. We can get approximate projection on changes of
return values of extreme events.

. However, there Is a risk that the return period does not

have enough accuracy because there is no guarantee
that quite extreme events could be properly projected
within the limited-number of ensembles. (Single time
series output from the AGCM20 and RCM)

. In this sense, it may be difficult to project correct
design hazard for water management and flood control
SO on.
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Summary (2)

6. On the other hand, the risk management deal with
phenomena beyond design hazards. In this sense, It Is
very important to take into account the result from a
Worst case scenario as one of.the forcing hazard for
disaster risk management under climate change.

7. Taking into consideration above items, | think, It is
very important for climate change adaptation to
discriminate more between planning with an
uncertain design fevel and risk management with a
worst-case scenario.

8. Of cause, making the number of ensembles increase Is
essential for the Kakushin follow-up program.

.’ KAKUSHIN
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D-1: Climate change impacts on
natural hazards

e Risk assessment of meteorological, water
related, and coastal disasters under
climate change (Kyoto Univ.)

e Measuring socie-economic impacts of
climate change and effectiveness of
adaptation strategies (Kyoto Univ,)

e Development of risk assessment and
adaptation strategies for water-related
' ' 1a (P R e
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i/ KAKUSHIN
B e —

Ineavartree Pragrem of (fimate Change Propecrion for the st Crwtury e THHERT 1




D-11: Climate change impacts on
water resources

e Assessment of soclio-economic’ impacts
on,water resources and their
uncertainties under changing climate
(Kyoto Univ.)

e Assessment of climate change impacts on
the socilal-ecological systems of water
resources . and hydrological cycles (Univ.

of TO|§30)

Inmawritee Prageem of (Trmate Chenge Feopection for the 22ar Cretury iy THHHEE 1|

KAKUSHIN




D-111: Climate change impacts on
ecosystem and biodiversity

e Assessment of climatic impacts on
ecosystem and biodiversity. (Tohoku Univ.)

s~Economic evaluation of ecosystem service
(Tohoku Univ.)

e Eco-climate system in Northeastern
Eurasia and Southeast Asian tropics
(Nagoya Univ>)

e Assessment of multiple effects of ciimate
change on coastal marine ecosystem
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