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Overview of recent impact studies by NIES AIM/Impact
team and introduction to ICA-RUS project, Dr. Kiyoshi
Takahashi (NIES)

Recent research on climate change impacts assessment and
adaptation policies in Japan, Dr. Yasuaki Hijioka (NIES)

Economic modeling of climate change impacts and
adaptation: a review of global Integrated Assessment
Models, Dr. Su Xuanming (NIES)

The state of local government adaptation in Korea, Dr.
Huicheul Jung and Dr. Seongwoo Jeon (KEI, Korea)

Climate Change Impact Studies in APCC, Dr. Yonghee
Shin (APCC, Korea)
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News and Noteworthy Activities

New team members and other internal transfer

Enhanced participation in international academic activities
Increase 1n the number of peer-reviewed papers

Revisit to the Impact Function approach

Analyses of climate change impacts at global scale utilizing the new
scenarios (CMIP5 based on RCPs and/or SSPs).

Adaptation analyses at global scale

Contribution to the development process of Japanese National
Adaptation Plan
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NIES Climate change impact modeling team in 2013

Dr. Hideo Harasawa, Vice president of NIES, Integrated assessment
Dr. Yasuaki Hijioka, National-scale integrated impact assessment
Dr. Yuko Onishi, National-scale impact assessment (Vegetation)

Dr. Naota Hanasakl, Global-scale impact assessment (Water)

Dr. Yoshimitsu Masaki, Global-scale impact assessment (Water)

Dr. Kiyoshi Takahashi, Global-scale integrated impact assessment
Dr. Xuanming Su, Integrated assessment model for adaptation analyses
Ms. Akemi Tanaka, Global-scale impact assessment (Agriculture)

Collaborators:
— Ex-members: Dr. Yuji Masutomi, Dr. Huicheul Jung, Dr. Yonghee Shin, Dr. Takahiro Yamamoto

— In NIES: Dr. Tomoko Hasegawa, Dr. Shinichiro Fujimori and other emission team members
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Ongoing Research Projects on Impacts and Adaptation

NIES Climate Change Research Program

e Project 2: Climate change and global risk assessment [Takahashi,
Hijioka, Hanasaki, Masaki, Su, Tanaka; 2011.4-2016.3]

The Environment Research & Technology Development Fund
(ERTDF) funded by the MoE, Japan

e S-10: Integrated research on the development of global climate risk
management Strategies [ Takahashi, Hanasaki, Hijioka, Su, Tanaka;
2012.4-2017.3]

* S-8: Comprehensive research on climate change impact assessment
and adaptation policies [Harasawa, Hijioka, Hanasaki, Takahashi;
2009.4-2014.3]

—  Assessment of climate change impacts in Japan considering
feasibility of realizing a safe and secure climate change adaptive
society



Ongoing Research Projects on Water Resource

Grants-in-Aid for Scientific Research funded by Japan Society for
Promotion of Science

*Detecting drought and flood risks by real time simulation using a global
water resources model [Hanasaki]

Initiative of global water sustainability risk assessment using integrated
hydrological and water resources model [Hanasaki]

Science and Technology Research Partnership for Sustainable
Development (SATREPS) funded by the Japan Science and
Technology Agency (JST) and the Japan International Cooperation
Agency (JICA)

Integrated study on hydro-Meteorological Prediction and Adaptation to
Climate change 1in Thailand [Hanasaki]

Core Research for Evolutional Science and Technology (CREST)

*Development of long term vision for sustainable water use of the world
process [Hanasaki]



Contribution to International Academic Activities

«  Agricultural Model Inter-comparison and Improvement Project
(AgMIP) [Fujimori, Hasegawa, Masui, Takahashi]

* Inter-Sectoral Impact Model Intercomparison Project (ISI-MIP)
[Hanasaki, Masaki]

« Impacts and Risks from High-End Scenarios: Strategies for

Innovative Solutions (IMPRESSIONS) [Takahashi, Hanasaki,
Masui]

. IPCC
— AR5 (WGII)

« LA of Ch. 19 (Emergent risks and key vulnerabilities)
[ Takahashi]

« CLA and CS of Ch. 24 (Asia) [Hijioka and Onishi]
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Impact Function development in AIM/Impact [Policy]
(An example of Impact Function for crop productivity)

* The impact function 1s a look-up-table of country-averaged results of
sensitivity analyses using a process-based detailed model.

* We developed an impact function for maize, wheat, and paddy-rice
productivity with two explanatory variables, change in annual mean

temperature (AT) and change in annual mean precipitation (AP), using
the M-GAEZ model.
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Global water scarcity assessment

~ SSP
» SSPis a global socio-economic scenario, the

successor of SRES. Five different views of the
world are depicted.

SSP doesn’t include scenarios on water. We
\_ developed a compatible water use scenario.

\

We also developed a scenario matrix of SSP
and RCP. We analyzed the results

with/without climate policy.

J
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Hanasaki et al. 2013a,b, Hydrology and Earth System Sciences




Global water scarcity assessment
2041-2070, difference from present

SSPl no pohcy

ith poli
b Water resources assessment N ME-J e
«  Water availability and use was simulated at
daily interval, at spatial resolution of 0.5 deg

x 0.5 deg.

* A new index was used to evaluate whether
water is available when it 1s needed.
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» Ten sets of comprehensive global water scenarios have been developed.

Hanasaki et al. 2013a,b, Hydrology and Earth System Sciences



Global water scarcity assessment

2041-2070, difference from present

Best scenario (Blue)

-Sustainable society

-Efficient climate policy

-Water stress stabilizes except Africa

BAU scenario (Green)
-Middle of the road
-Moderate climate policy

-Water stress increases (stressed population
doubles at the end of 21C)

6000

Water stressed pop.
5000 o
4000 - I - Worst scenario (Red)

-Low technological change and low

— I [ environmental consciousness
2000 - I 0 s - High birth rate and low income

I B -Water stress heavily increases (stressed
i -L IJ I population triples at the end of 21C)

-

» Ten sets of comprehensive global water scenarios have been developed.

Hanasaki et al. 2013a,b, Hydrology and Earth System Sciences



Change in index of river flow regimes | cums u o wmes wine o s v

Annual-mean discharge will
change, but...
— Seasonal pattern will also
change

— Inhomogeneous changes are
seen within the same river
basin

Problems: how to perceive
future impacts on flow
regimes at a global scale?

— Hydrographs and flow-duration
curves are suitable for ONE
site

— A scalar quantity is favorable

~ >

Introducing an index expressing

seasonal distribution of river
discharge

Gini coefficient (variability) G
— Originally used in evaluating
inequalities among household
incomes in economics
Lorenz asymmetry coefficient
(inequality) S

Masaki et al. Global-scale analysis on future

asymmetry coefficients (under review)

Gini
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Global distributions of (a) Gini coefficient of historical (1960-1989) data
and future changes in Gini coefficient under (b) RCP 2.6 and (c) RCP 8.5
climate scenarios for 2070-2099 with respect to the historical values.



Hasegawa et al: Climate Change Impact and Adaptation

P O p u | ati O n at ri S k Of h u n g e r Assessment on Food Consumption Utilizing a New Scenario

Framework. Environmental Science and Technology, in press.
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Figure 2. Scenario settings. Option with/without adaptation (adap.) is
only for transition and developing countries. Adaptation is considered
in industrial countries for all scenarios. “NoCC”™: No climate change.
Present climate condition without adaptation is assumed under the
NoCC condition. This figure is based on Figure 1 in van Vuuren et al.
(2013)."*
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Spatial variability in phenological responses to climate
change in the 21st century

Aim: Results (e.g. 4 species by MIROC):
@ To investigate spatial variability of phenological
responses within species | C biloba M. bombycis
@ To project phenological changes in the 215 i q Ll a2
century under climate change scenarios 120 - 120 - " :
Data: B Paa 1104 N 100 - ;
@ Phenology observation A @5}* o s 80 -
(1961-2008) - - | % |
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Onishi et al. (to be submitted soon)
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Ongoing Research Projects on Impacts and Adaptation

NIES Climate Change Research Program

e Project 2: Climate change and global risk assessment [Takahashi,
Hijioka, Hanasaki, Masaki, Su, Tanaka; 2011.4-2016.3]

The Environment Research & Technology Development Fund
(ERTDF) funded by the MoE, Japan

e S-10: Integrated research on the development of global climate risk
management Strategies [ Takahashi, Hanasaki, Hijioka, Su, Tanaka;
2012.4-2017.3]

* S-8: Comprehensive research on climate change impact assessment
and adaptation policies [Harasawa, Hijioka, Hanasaki, Takahashi;
2009.4-2014.3]

— Assessment of climate change impacts in Japan considering
feasibility of realizing a safe and secure climate change adaptive
society



ICA-RUS (FY2012-16)

Integrated Climate Assessment — Risks, Uncertainties and Society

* Objective
— To propose strategies of global
climate risk management

‘Integration’ in ICA-RUS

— Coherent consideration of
mitigation and adaptation for
managing global climate risks

e Risk management in ICA-RUS

— Comprehensive assessment of
climate change risks

— Explicit consideration of
uncertainties

— Consideration of every possible
options
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Research system of ICA-RUS project

Information on ecological and agricultural risks

THEME 2

= Interrelationships with water
and food issues, etc.

THEME 3

Information on geophysical risks Assessment of critical risks

Risk functions Risk functions e (geophysical phenomena/
(land, waieli',rggg g;:rg)system K @oﬂ\ﬁoﬂ social vulnerabilities)
A I I I I I e o
Socioeconomic Socioeconomic Overall analysis
scenarios scenarios

(costs/benefits, constraints,
uncertainties, value judgment

dependence)
THEME 4 Foon || Trorceptory _coig THEME 5
c Costsand | value judgments Tam”
Assessment of risk effects of action ' = Social risk perception
management options I + Findings Scightific and value judgments
(mitigation, adaptation, knowiedge (formation of public opinion,

geoenginesring) ‘ ' role of scientific information)

Climate Risk Management
Strategy Synthesis Meeting
N IS IS S S
(consideration of climate
risk management strategies)

P i o

FTndlngs Fm dTn as

Findings

Concepts Task Group Scenarios Task Group Sequentilg;s!i‘r(eEESS-Making

(means of successively
revising decision-making)

25
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2 way approach for quantitative analysis of risk
management strategies in ICA-RUS project

* End-to-end scenario analyses

— Sector risk analyses using full-
scale impact model based on
limited number of mitigation rﬂ.
scenari1os [Theme 2 and Theme 3]

— Exploration of policies to achieve
the assumed mitigation scenarios
in the sector risk analyses.

[Theme 4]

 Integrated analyses tool

— Development of ‘Impact

Functions’ for each sector impact ("m
[Theme 2 and 3]

— Probabilistic analyses of multi-
sector climate risks [Theme 1]

— Mitigation policy analyses
[Theme 4] 26
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ICA-RUS Report 2013 /
ICA-RUS/CCRP-PJ2 international workshop

« Title
* Annual report (English — ICA-RUS/CCRP-PJ2 international

version) was published at workshop

 Date and Place
the end of October. _ 4.6 December 2013

— Time 24 Building (Tokyo)

« Presentation files will be publicly
available by the end of this month.

—  http://www.nies.go.jp/ica-rus/workshop/program.html

http://www.nies.go.jp/ica-rus/en/index.html



News and Noteworthy Activities

New team members and other internal transfer

Enhanced participation in international academic activities
Increase 1n the number of peer-reviewed papers

Revisit to the Impact Function approach

Analyses of climate change impacts at global scale utilizing the new
scenarios (CMIP5 based on RCPs and/or SSPs).

Adaptation analyses at global scale

Contribution to the development process of Japanese National
Adaptation Plan



