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i Global Warming

= 2015.Nov. COP21 Paris Agreement
= We have entered a new stage.
= Every 5 years Global Stocktake

- *Paris2015
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iRoIe of climate models

s Future Issues

s Role of climate models has become
more and more important!

= Validation of efforts every 5 years!



Model Development Program
with Super-computer

ERIKEN




High Preformance Computer
i Development

= Flagship Machine

= Earth Simulator-Kei(ZR) Compuetr-Post
Kei (ZR) Computer

= Data Assimilation Research for localized
severe rainfall(Dr.Miyoshi,AICS)

s HPC-Network

= ES and Super computers in Universities

= JAMSTEC and MRI Data Assimilation for
meso-scale phenomena and atmospheric
chemistry




Model Development Program
iwith Super-computer

= The Earth Simulator

n “Kyousei (4 ) "Project
= 2002. 4—2007. 03

s “Kakusin(®%f) "Project
= 2007. 04—2012. 03

= “Sousei(E|4 )" Project
= 2012.04-2017.03




Research Develoment
iDirections of Climate models

= High-resolution
= Cloud permitting GCM (—~870m)
= Peta-machine is critical

= A large number of samples in Ensemble
Methods

= d4PDF



Integrated Research Program
ifor Advancing Climate Models

= Region A:GlobalClimate Change
Predictions and Development of Basic
Model( Prof. Watanabe,AORI,UT)

= Region B:Sophiscated Earth System
model for evaluating emission
needed(Dr.Kawamiya,JAMSTEC)



Integrated Research Program
! for Advancing Climate Models

= Started at April,2017
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sl Global Climate Change Predictions
A and Development of Basic Modaeal

Atmosphere and Ocean Research Institute,
The University of Tokyo

* Arga Representative
Masahiro Watanabe
{Professor, Atmosphere and Ocean Research Institute,
The University of Tokyo)

Area subjects

Sophistication of climate models that can
contribute to improving global environment
change predictions

Reducing the uncertainty of climate change
predictions and increasing the depth of
scientific knowledge

* Participating organizations
Japan Agency for Manne-Earth Science and Technology,
Mational Institute for Environmental Studies




ilssues are

s More action-oriented research Is
requested!

= More detailed information Is requested!
s Extreme event or adaptation

= Without scientific understanding, we
cannot provide reliable information!



iz track approach

= Application and Basic science

= d4PDF many samples in Ensemble
Method

= Climate Sensitivity

= Integration of Climate models with
Scenario studies

= Integrated impact studies




Climate Models
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ol Sophisticated Earth system model
B for evaluating emission reductions
needed

Japan Agency for
Marina-Earth Science and Technology

> Area Representative
Michio Kawamiya
(Director, Project Team for Advanced Climate Modaling,
Japan Agency for Marine-Earth Science and Technology)

Area subjects

Development of ESM and
analysis of the Earth system

Earth-human system interaction

Technical and clerical support
for inter-theme cooperation

» Participating organizations
Central Research Institute of Electric Power Industry,
Research Organization for Information Science and
Technology, National Institute for Environmental Studies



i Farth System Model

= Physical Process + Bio-Geochemical
Cycle

= Carbon Cycle
= Nitrogen Cycle
= |nteraction with scenario studies
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ﬂ Interaction to Scenario Studies

:

Fig. 1: Inegualities with ncreasing axtrems hol
avents par unit responsibility and capability of
mitigation

Ralationships beteesn “the cumulative COs

amissions per capita” and “how long the frecue
of extreme hot days (1 day per 100 years with 1t
prasant climate) bacome per the unst cumulatoe
0y emissiong per capita” with respect to 1.5%C
and 2.0°C runs. There |s & significant inequality
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the 2.0°C rund A== pra with lower responsibilitie
have langer in Q g in Mot days per unit
respansibility. Additional mitigation efforts from
2.0°C 10 1.5°C will reduce this inequality. The
analysis = basad on the HAPPI project.

o

Howy misch time the freq. of ot days become
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Indicator for responsibalities for the glocal warming



.l Integrated Climate Change

c Prediction

Japan Meteorological Business Support
Center

*Area Representative
lzuru Takayabu
{Japan Meteorological Business Support Centor)

Area subjects

Development of high-precision models
integrated with climate-relevant processes

Development of climate scenarios
for multi-stakeholder applications and
understanding the mechanisms of
climate change

Advancing intermnational collaboration
through the application of a high-performing
climate model over many countries
in the Asia-Pacific region

* Participating organizations
Magoya University



iDownscaIing

= Statistical Downscaling and Dynamical
Downscaling

s Bias Correction

= Estimate of Probability of Extreme
Events

= Application to Adaptation Action



Downscaling MRI/IJIMA
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#Area Thame

D Integrated Hazard Prediction

Disaster Prevention Research Institute,
Kyoto University

FArea Representative
Eiichi Nakakita
[ Professor, Disaster Prevention Research Institute,
Kyoto University)

Area subjects

Long-term assessment of intensity
and frequency of extrerme hazards

Seamless hazard prediction
until the end of the 21st century

Hazard analysis of past disasters and
assessment of climate change factors

Hazard assessment in Asian and Pacific
countries and international cooperation

Mo-regret adaptation strategies with
consideration for various changes

Development of bias correction methods
and extreme values assessment technology

» Participating organizations
Nagoya Institute of Technology, Hokkaido University,
MNational Agriculture and Food Research Organization,

Buiklis Wdmrke Racasrch Imetih rba



Coordination with Hydrology-

ipeople

= Implementation of our knowledge In an
actual operation

= Dam operation
= Flood control




ilOO year seamless prediction

s Interaction with social scenario

s Evaluation of our action such as
Adaptation and/or regulation



Relationship between adaptation and Mitigation

*Integration of mitigation options and adaptation options
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Increasing vulnerability, exposure, or severity and
frequency of climate events increases disaster risk

Vulnerability . DEVELOPMENT

Matural Disaster Risk
Variability : Management
Weather and
DISASTER

Climate

Events Rhas
Anthropogenic Climate Change
Climate Change : Adaptation

CLIMATE




Strategy for Adaptation for
iCIimate Change

= (1)Mainstreaming in governmental
policy
= (2)Increase of Scientific Knowledge

= (3) Provide risk information shared with
people

= (4) Promotion of adaptation In
local/regional scale

= (5) International Collaboration




iAreas for Adaptation

= (1) Agriculture, forestry and fishery

= (2) Water resources and environments
= (3) Eco-system

= (4) Natural Disaster and Coastal Zone
= (5) Health

= (6) Dally Life



iAction in Japan

= (1) Adaptation Act
= (2) Regional Adaptation Consortium
= (3) Increase of NIES capability
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i Summary

s Basic science associated with model
development and global warming

= Application of our knowledge to actual
Issues

= Integration of mitigation and adaptation
= Evaluation of our action




