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ICA RUS

Integrated Climate Assessment - Risks, Uncertainties and Soc

lcarus in Greek myth

He would fall if he flies
either too high or too low.
= “Risk Trade-Off”




Current Situation of Climate Change Issue

UNFCCC COP16, Cancun Accord:
‘2 degree’ temperature target agreed
(‘1.5 degree’ also mentioned)
However, ...

»Gap between ‘2 degree’ and bottom up targets
from each country

» Decision of targets involves value judgment

» Scientific uncertainty between temperature
and emission targets

» Linkages between climate policy and
water/food security etc.
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Global mean temperature rise is proportional to
cumulative amount of CO, emissions
—>Limit of cumulative emissions is determined by
limit of temperature rise
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If we consider effects from
emissions other than CO, and try
to control the rise in global
average temperature below 2°C
above preindustrial levels, upper
limit amount of cumulative
emissions are follows;

>33% — 900 GtC
>50% — 820 GtC
>66% — 790 GtC

About 515 GtC has already been
emitted by 2011.

(IPCC WG1 AR5)



Simulation of
Temperature Change

By MIROCS5 Climate Model
(AORI/NIES/JAMSTEC/MEXT)

Scenario with no action
(RCP8.5)

+6 °C +12 °C

Scenario to achieve
‘below 2°C’
(RCP2.6)




Can we use Biomass CCS, ‘the Trump’ ?
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We need a technology to absorb
CO, from atmosphere in order to
reduce net anthropogenic
emissions to almost zero.

—>Biomass CCS
(CCS=CO0, Capture and Storage)

CO, Storage in the ground

e Large scale cultivation of crops for fuel competes
against production of food over the land.

e New land development accompanies carbon
emission as well as destruction of ecosystem.

e Social acceptability of CCS itself is unknown in the

first place.



“Grand Transformation” is needed?

“In terms of its scale and impact, the transformation
towards sustainability is comparable with the two great
revolutions which have crucially shaped world history:
the Neolithic Revolution (the diffusion of arable
farming and animal husbandry) and the Industrial

Revolution (the transition from an agrarian to an
industrial society).”

(WBGU Factsheet #4/2011)

But..., how seriously can we pursue it?



Comprehensive picture of climate-related risks
of CC

Heat, flood, drought, sea level rise...| ®
Risks on water, food, health,

ecosystem... .

Climate security? (refugee, conflict) | ®
Large-scale discontinuities?

of CC

Health, agriculture, energy saving
in cold regions
Northern Sea Route

Adverse effect of C policy Beneflt of C Policy

* Economic cost
e Technological risks (e.g., nuclear)

e Bioenergy-food conflict .
e Risks due to radical socio-economic e
changes .

Mitigation of/adaptation to CC
Energy saving

Energy security

Reduction of air pollution
Business opportunities

Risks/opportunities are different for different countries,
regions, generations and other social attributes.



Risk Management Perspective

Explicit consideration of uncertainties (‘Decision making
under uncertainty’).

Based on best available (comprehensive and unbiased)
scientific information (‘Informed decision making’).

Monitor future developments of circumstances, effect of the
options taken and scientific findings. Revise framing of the
problem and decisions according to their changes iteratively
(‘Adaptive decision making’).

Consider any event that could happen and any option that
could be used (‘Thinking unthinkables’).

Scientific rationality alone cannot derive the final decision
(social judgment involved).



Structure of ICA-RUS

Information on ecological and agricultural risks

THEME 2

Interrelationships with water
and food issues, etc.

{land, water, and ecosystem use

THEME 3

Assessment of critical risks
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Project Leader

— Seita Emori (National Institute for Environmental Studies)
Theme 1: Synthesis on global climate risk management strategies

— Kiyoshi Takahashi (National Institute for Environmental Studies)

Theme 2: Optimization of land, water and ecosystem uses for climate risk
management

— Yoshiki Yamagata (National Institute for Environmental Studies)
Theme 3: Analysis of critical climate risks
— Taikan Oki (University of Tokyo)

Theme 4: Evaluation of climate risk management options under technological,
social and economic uncertainties

— Shunsuke Mori (Tokyo University of Science)

Theme 5: Interactions between scientific and social rationalities in climate risk
management

— Yuko Fujigaki (University of Tokyo)



Target spatial/temporal scales

e Target spatial scale is ‘global’.

— Decision making at the world level (‘humankind level’) is
dealt with.

— Spatial distribution of quantities on the globe will be
explicitly analyzed especially in evaluation of climate risks
and water/food problems.

e Target temporal scale is mainly ‘centennial’.

— Decadal scale decision making to meet centennial scale
target is well within the scope.

— Risks occurring over millennial time scale (e.g., sea-level
rise) that can affect the decision of centennial target are
also dealt with.



Risk Governance Framework (IRGC, 2006)

Management Sphere: Assessment Sphere:
Decision on & Implementation of Actions Generation of Knowledge

Pre-Assessment

* Problem Framing

* Early Warning

* Screening

* Determination of
Scientific Conventions

Implementation Risk Assessment
* Option Realisation * Hazard |dentification & Estimation
* Monitoring & Control » Exposure & Vulnerability Assessment

» Feedback from Risk Mgmt. Practice T Communication <= -+ Risk Estimation

Decision Makin Concern Assessment
* Option ldentification eneration * Risk Perceptions
* Option Assessment « Social Concerns

* Option Evaluation & Selection * Socio-Economic Impacts

Risk Management 1 Risk Appraisal

Tolerability & Acceptabjlity Judgement

Risk Evaluation Risk Characterisation
* Judging the Tolerability * Risk Profile
& Acceptability * Judgement of the
* Need for Risk Seriousness of Risk
Reduction Measures * Conclusions & Risk

Reduction Options




Risk Inventory

Related to the ‘risk (hazard)
identification’ step of the risk
governance framework, we
have attempted to produce a
comprehensive inventory of
climate change risks (and
opportunities).

We have tried not to involve
value judgment at this stage
and tried to be inclusive.

First-level
category

Second-level
category

Third-level category

Specific examples of damage

Human life

Energy

Shortage of power station cooling water due to decline of river flow

e to dam hydioe!

Fleciric power short plants caused by flooding

ion fields

Destabilization of wind power generation due to changes in circ

due to storm surge flooding

rushing caused by collapse of homes in landslides

Gastrointestinal diseases due to rise in air temperatures

Heat-related deaths due to rise in air temperatures

Economy and
services

Flood damage to buidings

Disruption of transport and community functiens by snow

Forestry

Changes in forest productivity and

-ood

wering

ne in cereal yields, production, and
fl etc.

Wild fisheries, aquaculture

Change in marine yields due to cf

Negative impact on shellfsh production due to fie In sea levels in low-ly
regions

Damage to fishery facilities due to extreme phenomena

Food production in general

Destabilization of food production due to increased frequency of abnormal weather
. .

Freshwater
resources

Surface water, groundwater

Change in water-stressed population due to changes in river flow and v

er intake

Decline in summef

resources due to melting of snow and ice

Groundwater depletion in i in arid and serni-arid areas

Water quality

of river wi

anges in qual

Changes in salination of groundwater in coastal areas due to sea-level rise

Deteriaration of water quality due to overgrowth of zlgae, etc in rivers, wetland:
reservoirs

Ecosystems and biodiversity

Northern forest

Reduction of soil

on emission due to ing of tundra

ndra ecosystems due to northward movement of northern

Tropical forest

Intensifi

tter due to tropical cyd

Grasslands, desert

e of bio:

The shrub invasion of grasslands and ded] Toincrease

ity of fires due rying

\crease in wind erosion of scil due to decline of plant cover through drying

Low-lying land, s egions

Submergence of low-lying marshiar mangrove forests level rise

Uplands

2 impact of wintering of plants and ar cline of

nland water

on ecosystemns of changes in river flow an

Oceans

ficient water d

i production and dssoltion of calium caibonate due to ocean
on

in marine biogeography due to rise in water temperature

cline of migratory bird nesting grounds due to decline in marshlands

Increase in animal h ke due to temperature rise

nsects

Expansion of ] € 10 temperature rse

Migoorganisms

Geophysical systems {tipping elements)




Option Inventory

 Related to the ‘option identification’ step, we have attempted

to produce a set of comprehensive inventories for climate

change policy options.

e Four separate inventories for mitigation (technological),
socio-economic, adaptation and geo-engineering options.

e Risks and co-benefits induced by each option are also
summarized.

Technologicalmitigation options e 123::f:;:| Opportunities —_—_ — —— Constraints on —
First-level SacondJavel Third-level m{:tltgha]t::n mitigation for adoption dsgu::r;n::::t Response risks wider adoption Risks of obstacles sul:{::; to
category category category P optlons P
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afficienc pricas renewable of unconventional risk risk
¥ energias Creation fossil fuels
of markats Improvemant of
Enargy supply Reduction of for new environment Land use Competition with
i - » i .
Energy-efficient supply rui?c?ssslﬁlféusels Easing of tachnologies (air pollution, etc.) Energy security constraints vestad intarests
environmenta
Subsidizationof | egulations Competition with
Early CC5use early demo units food supply
Mode of transport Subsidies, tax efﬁELiI:;c\,r
i i ] i Instabilit Improvemeant
Transportation froad, il etc) incentives regulation | o fgssil fuil Ef social DE{“??;;‘Z?E;‘:EE 1o Gi'gﬁdr?t?gr'éal Pricing risk
Land use and transport Development of supply infrastructure
plans infrastructure )
International,

national,




What ICA-RUS will and won’t do

ICA-RUS won’t propose a specific international framework of
climate policy to be discussed under Durban Platform (to be
agreed in 2015, put into effect in 2020).

ICA-RUS won’t propose a specific long-term goal of climate
policy which is intended to replace the ‘2 degree target’ under
the review of long-term goals (2013-2015).

ICA-RUS will try to reveal what decision making is implied by
various proposals of such frameworks and goals and diagnose
their (both scientific and social) rationalities from a risk
management perspective.

ICA-RUS will try to provide a set of alternatives and/or
guidance regarding rational strategies for global climate risk
management, based on which the society can discuss which
strategy to take.



Annual report of ICA-RUS

Radefining the Climats Changs lssue from a Risk Management F'e-rap-er;ﬁ\w

Both English and
ot e n o et e Japanese versions

Risk Managemsnt Btrateglos
2-10 Strateglc Ressarch Project

.o
Environmental Research and Technology Devalopment Fund of the a Va I I a b I e
Ministry of the Environment, Japan .

March 2013




Policy debate on climate change

e Positive

— We should aim for staying below 2°C’ (1.5°C) for the
sustainability of mankind.

— We should ‘transform’ (drastically change) the way the
world develops.

IMSensitive to future climate change risks
(Insensitive to risks resulting from drastic actions?)

* Negative
— It is already unrealistic to achieve such idealistic targets as
2°C’(1.5°C).
— Itis irrational to invest only for climate change policy.

IMSensitive to risks resulting from drastic actions
(Insensitive to future climate change risks?)



‘Gap’ in Framing

ame is necessary

\
icwalue’
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Positive Negative
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Whichever course we’d choose, there’ll be risks

Moderate actions focusing on cosm

gy -

which course should we choose?
—>Framing of ‘choice of risk’

21



This Workshop

 Exchange ideas and insights.

e Opportunity for interdisciplinary discussion.
— Climate change impact assessment
— Integrated assessment (incl. energy economics)
— Uncertainty assessment
— Water/food/energy nexus
— Sociology/psychology on risk perception

e How to address the fundamental risk trade-off
of the global climate change issue that
mankind is faced with?
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