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Objectives

e 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



Concept of
Integrated Assessment model

A A
® |ntegrated GHG Con. High % Temp. inc. High
assessment model, § / 5
AIM/Impact[Policy] € | s
_ _ O GHG Con. Low qE) Temp. inc. Low
v Projection of =
fUtU re GHG Present Futurz Present Futur:
PR ffort for GHG
emissions and - AreEdlj)cr';[io(r)lr srl;lwall 4
climate change 5 g | mPact TS
impacts under £ &
o i ) g=
stabilization o I
(:E Effort for GHG mpact smll
targets reduction Large . >
Present Future Present Future

o



Overview of integrated

assessment model

Energy-economic model

Global GHG emission path
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Example of global GHG emissions to
achieve 50% GHG reduction
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Impact assessment and adaptation model

e Database type model (pre-simulated results of process
type models)

> Using existing detailed sector-level impact assessment
models, the impact on each lattice point is estimated by
sensitivity analysis using the two climate factors of
temperature and precipitation

> Spatially averaged country-level and sector-level impact
functions are to be prepared.

> This database can also contain knowledge obtained by other
Impact studies.
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Example of Impact Response
Function
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Example of global impact assessment
-Probability of Heat Stress Mortality-
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Example of uncertainty analysis

105

100

95

90

85

Potential rice productivity

80

75

2000

—e— BCCRbcm2-PCM_A2

—— CCCmat63-PCMA1B
CCSR_B2

—— CSIRO_A1
ECHAM4-PCM_A1B

—=— FGOALS-PCM_A1B
GFDLcm21-PCM_A1B
GISSer-PCM_B1

—+— INMCM3-PCM_B1
MIROCm-PCM_A1B
NCARpcm1-PCM_A1B

= Ave.

2020
2040

—— BCCRbcm2-PCM_B1

—— CCCmat63-PCMB1
CGCM-PCMA1B

—— CSIRO_A2

—— ECHAM-PCM_A1B

—*— FGOALS-PCM_B1

—=— GFDLcm21-PCM_A2

—— HADCM3_A2

—— IPSLcm4-PCM_A1B
MIROCm-PCM_A2
NCARpcm1-PCM_A2

o o
(do] o0
o o
(9\] (9\]
Year
—— CCCm_A2
CCSR A1
CGCM-PCMA2
—— CSIRO_B1
ECHAM-PCM_A2
—— GFDL_A2
GFDLcm21-PCM_B1
HADCM3_A2b

—— IPSLcm4-PCM_A2
MIROCm-PCM_B1
UKMOhadcm-PCM_A1B

>
x
=
)
(&)
-}
®)
(@)
P -
o
(«b}
(&)
=
.©
)
c
(¢B}
s
(@)
[l
o
o
—
(Q\
CCcCm_B2
CCSR_ALT
—<— CGCM-PCMB1
—=— CSIRO_B2
—— ECHAM-PCM_B1
—+— GFDL_B2

—<— GISSaom-PCM_A1B

—=— HADCM3_A2c

—— IPSLcm4-PCM_B1
MIROCold_A1B

—+— UKMOhadcm-PCM_A2

105

85 |

BaU

2000
2020

CCCma-PCMA1B
CCSR_A2

—— CNRMcm3-PCMA1B

—=— CSIROMk3-PCMA1B
ECHO-PCM_A1B

—— GFDLcm20-PCM_A1B
GISSaom-PCM_B1

—+— HADCM3_B2
MIROC_A1B
NCARccsm3-PCM_A1B

—+— UKMOhadcm-PCM_B1

2040
2060

Year

CCCma-PCMA2

—— CCSR_AF

CNRMcm3-PCMA2

—— CSIROMk3-PCMA2
—=— ECHO-PCM_A2
—=— GFDLcm20-PCM_A2

GISSeh-PCM_A1B
INMCM3-PCM_A1B
MIROCh-PCM_A1B

—— NCARccsm3-PCM_A2

UKMOhadgem1-PCM_A1B

2080
2100

CCCma-PCMB1
CCSR_B1

—— CNRMcm3-PCMB1

—*— CSIROMk3-PCMB1
ECHO-PCM_B1

—— GFDLcm20-PCM_B1

—+— GISSer-PCM_A2
INMCM3-PCM_A2
MIROCh-PCM_B1
NCARccsm3-PCM_B1

—— UKMOhadgem1-PCM_A2



Improvement of AIM/Impact|Policy]

e Revision of parameters reflecting AR4 scientific

Information, such as climate sensitivity, radiative
forcing

e Improvement of carbon cycle module
>  From box type model to impulse function type model

e Additional integration of impact response functions

> Research outcomes by the Project for Comprehensive
Projection of Climate Change Impacts [S-4 project]



The Project for Comprehensive
Projection of Climate Change Impacts

e Global Environment Research Fund S-4 by Ministry of
the Environment

e Targeted area: Asian region including Japan

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

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

e Project leader: Nobuo MIMURA, Ibaraki University
e Number of sub-themes: Seven

> Number of participating research institutions: 20 (2007)
> Number of participating researchers: 44 (2007)
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Objectives of the research project

e 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

e Tocomprehensively grasp the impacts on
Japan and elucidate the relationships with the
level of global warming.
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S-4 research method
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Climate Change Impacts on Japan
- Latest Scientific Findings -
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Reported risk maps
http://www-cger.nies.go.jp/climate/rrpj-impact-s4report.htmi
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Summary of the report

1. While impact levels and rates of increase will vary by

region, there are especially vulnerable regions for each
field.

2. Although the level of impact and rate of increase vary
according to the field, Japan will also experience
significant impacts even with a relatively low
temperature rise.

3. Inview of the fact that the impacts of climate change
have been appearing in various fields in recent years,
the Immediate planning of appropriate adaptation
measures Is necessary.
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Impact Response Functions (Japan)

e Flood area and economic loss
>  Tohoku University

e Risk of slope disaster and economic loss
>  Tohoku University

e Suitable habitat for Japanese beech
> Forestry and Forest Products Research Institute and NIES

e Risk area of pine wilt
> Forestry and Forest Products Research Institute
Rice yield
National Institute for Agro-Environmental Sciences
e Area, affected population and economic loss of

storm-surge flooding
> National Institute for Land and Infrastructure Management

e Heat stress mortality risk
»  Tsukuba University and NIES




Change In average

Comprehensive assessment of climate change impacts
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Conclusion and Future plan

e AlIM/Impact[Policy] has been improved and applied to several
projects

> Energy-economic model has been applied to develop stabilization scenario,
such as AR5 RCP and Japanese middle term GHG reduction targets

> Impact assessment and adaptation model has been applied Japanese
Impact assessment

1. Implementation of new Japanese impact response functions,
such as risk of vector-borne infectious diseases, fruit
productivity, etc

2. Improvement of AIM/Impact[Policy]
Development of new functions to assess adaptation options
Development of distributed version
User and Technical Manual and report




Thank you for your attention!



