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Presentation Outline

1. Outline of AIM/Impact[Policy]

2. Application of AIM/Impact[Policy]

The Project for Comprehensive Projection
of Climate Change Impacts (S-4 project)

The Comprehensive Research Project of
Climate Change Impact Assessment and
Adaptation Strategies (S-8 project)



AlM/Impact[Policy]

® Development of integrated assessment model,
AlM/Impact[Policy], for comprehensive analysis
and assessment of GHG stabilization
concentration targets and emission pathways for

realizing them, as well as impacts and risks
under such targets

@ Assist policymakers’decision in action programs
to arrest global warming



Development of Integrated
Assessment model

® Integrated
assessment model,
AlM/Impact[Policy]

> Projection of future
GHG emissions and
climate change
impacts under
stabilization
scenarios
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Overview of
AlM/Impact[Policy]

Energy-economic model
Global GHG emission path
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2. Climate Scenario
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Example of Impact Response Function
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Display Results of Impact for Global

Selected Stabilization Scenario

Work Directory |:| katZ00NANMIFYWAIP_REALATWAAIP DInttest

Case Name 475 ~| Change Directory
Climate Scenario |M|ROC_MB j

Country 1113 Japan |

Time Slice *  1¥earx100 Periods ¢ 10Yearsx 10 Periods
Data Display Reset | Close

1. Stabiliaztion Scenario
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2. Climate Scenario
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3. Results of Impact
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Example of uncertainty analysis
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The Project for Comprehensive Projection
of Climate Change Impacts (S-4)

® Global Environment Research Fund S-4 by Ministry of
the Environment
Targeted area: asian region including Japan

Targeted fields: Water resources, forests, agriculture,
coastal zones, human health

® Research period:
> Period | (2005-2007) + Period Il (2008-2009)

® Project leader: Nobuo MIMURA, Ibaraki University
® Research budget: around 0.2 billion yen per year

® Number of sub-themes: Seven
> Number of participating research institutions: 14 (2008)
> Number of participating researchers: 42 (2007) 10
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Objectives of the research project

® To obtain quantitative knowledge on climate
change impacts in key fields in the Asian region
including Japan, targeting the period up to the
end of the present century while focusing on
the period up to around 2050.

> Water resources, Forests, Agriculture, Coastal zones,
and Human health

® To comprehensively grasp the impacts on
Japan and elucidate the relationships with the
evel of global warming.
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S-4 research method
Risk Map

Improvement of Adaptation
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1.

2.

Key research products

The development of quantitative assessment
methods by field and projection of the impacts on
whole Japan

>  Risk Maps (nationwide as well as regional assessments)
v Full report: 94 pages, Brief summary: 15 pages
v Press Release: 29t May, 2008, Results for the first three years

Impact assessments by stabilization level of
atmospheric GHG concentration using an integrated
assessment model

> Assessments of damage costs as well as physical impacts
v Full report: 38 pages, Brief summary: 26 pages
v Press Release: 29th May, 2009

13



Reported risk maps
http://www-cger.nies.go.jp/climate/rrpj-impact-s4report.html
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Outline of Stabilization Scenarios

Including GHGs and cooling effects of aerosol
Overshooting of GHG concentrations occurs (450s, 550s)

> 450s: 450 ppm GHG concentration (CO, equivalent
concentration) stabilization scenario
v Equilibrium temperature increase of approx. 2.1°C (compared with
pre industrial period)
> 550s: 550 ppm GHG concentration (CO, equivalent
concentration) stabilization scenario
v Equilibrium temperature increase of approx. 2.9°C (compared with
pre industrial period; approx. 2.7°Cin 2100 in the present analysis)
> BaU (Business as Usual scenario)

v' Temperature increase of approx. 3.8°C in 2100 (compared with pre
industrial period)

v Corresponding to IPCC SRES B2 15



8 indicators for impact assessment

Flooded area and cost of damage due to floods

Probability of slope failure and cost of damage due to
landslide disasters

Impacts on suitable habitats for Fagus crenata
(Japanese beech) forests and cost of damage

Expansion of areas at risk of pine wilt
Impacts on

Expansion of area of sand beach loss and cost of
damage

Expansion of area of storm-surge flooding, affected
populations, and cost of damage

Heat stress mortality risk and cost of damage

16



Outline of Integrated Assessment

Equilibrium climate sensitivity: 3°C

The carbon feedback effect is not taken into
consideration

GCM used for preparation of climate scenarios
(pattern scaling) by region from global mean
temperature changes: MIROC3.2-hires

The impacts of global warming are the increment
when 1981-2000 (or 1990) is taken the base period or

year

Without considering adaptation to climate change

17



ISSIONS (Six Types of GHGs Established under the Kyoto
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Impacts of Floods

Present protection level

> Heavy rain (HR) occurring
once every 50 years.

Future protection level

> HR occurring once every 50
years in every prefecture

> HR occurring once every
150 years in the three
major metropolitan areas
Protection level remains
unchanged in the
future.

NO depreciation of
asset values due to
damage
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Impacts on Forests

Climate variables

> Changes in cumulative
temperature (warmth index),

> Changes in daily minimum
temperature of the coldest
month,

> Changes in winter
precipitation (December-
March),

> Changes in summer
precipitation (May-
September)

Application of CVM
(contingent valuation
method).
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Impacts on

Climatic variables

>

>

>

>

Changes in accumulated insolation in
the warm season (May-October)

Mean temperature change in summer
(July, August)

Mean temperature change in the
warm season excluding summer
(May, June, September, October)

CO, concentration

Important factors to determine the
rice yield

Positive effect due to the reduction in
cold weather damage in currently
cool regions

Positive effect due to the CO,
fertilization

Negative effect due to high-
temperature-induced sterility in
currently warm regions

Rice yield (kg/ha)
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Damage Costs by Scenarios
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M Heat Stress Morta;ity Risk
Storm-Surge Flooding (Western Japan)

Hl Slope Collapse

M Loss of Suitable Habitats for F. crenata Forests

H Flood Area
O Sandy Beach Loss



Key Findings of Second Report

® In Japan as well, even greater impacts of global
warming are expected in the future in a broad
range of fields related to people’s lives.

® Even when the GHG concentration is stabilized at
low level (ex. 450 ppm-CO,eq), the occurrence of
a certain amount of damage is unavoidable.

It is necessary to study and implement
adaptation measures from the long-term
viewpoint

23



Outline of S-8 project

Global Environment Research Fund S-8 by Ministry of the
Environment

Targeted area : Whole and regional area in Japan and Asia-
Pacific region

Targeted fields: Water resources, forests, agriculture, coastal
zones, human health

Research period:
>  Period 1(2010-2012) + Period 11 (20013-2014)

Project leader: Nobuo MIMURA, Ibaraki University
Research budget: around 0.35 billion yen per year

Number of sub-themes: around 10
>  Impact assessment in whole Japan: around 7
> Impact assessment in Japanese regional area: around 2

>  Impact assessment in Asian developing countries: around 1
24



Comparison between S-4 and S-8

Targeted area  Whole Japan Whole and regional
Japan, Asia-Pacific

Targeted fields Water resources, forests, agriculture, coastal

Research zones, human health, economic

Period: Period | (FY2005-2007) + Period | (FY2010-2012) +
Period Il (FY2008-2009) Period Il (FY2013-2014)

Project leader Nobuo MIMURA, Ibaraki University

Budget: Around 0.2 billion yen Around 0.35 billion yen
per year per year

Number of 7 Around 10

research team




Objectives of S-8 project

® To assess climate change impact assessment focusing
on whole Japan under different GHG concentration
stabilization scenarios and adaptation strategies

>  Utilization of new climate scenario with high accuracy and
resolution

> Development of advanced model for assessment of climate
change impacts and adaptation strategy
® To develop a planning method for adaptation strategy
focusing on Japanese local government and
developing countries

> Development of simplified tool to assess the impacts of,
and vulnerabilities and adaptation to, climate change

>  Consideration of uncertainty in the assessment
26



Collaboration with other research by GERF
and external research fund

Scheme of S-8
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AlM activity to S-8 project
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Future Plan

® Improvement of AIM/Impact[Policy]
> Revision of energy-economic model

> Extension of assessment field
v'Incorporation of adaptation strategy

> Collaboration with Asia-Pacific researchers
® Shift from S-4 to S-8 project

> Focus on adaptation strategy

® Impact assessment in Tokyo

29
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