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Meaning of Stay Below 2 °C
IPCC AR5 WG3(2014) Chapter 6 Assessing Transformation Pathways

€ Without more mitigation, global mean surface temperature might increase by 3.7 — 4.8°C by 2100.
€ To stay below 2°C, the range of GHG emissions are roughly between 30-50 Gt CO,eq in 2030.
€ To stay below 2°C, 41-72% reductions by 2050 compared to the 2010 level are required.

Different colors show different categories which
achieve the same CO2-eq concentration at the
Scenariospoint in 2100
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Comparison of NDCs and Paris Agreement Climate Proposals

€ Even if the NDCs collectively lower GHGs emissions compared to where current policies stand, but
still imply a median warming of 2.6-3.1 °C by 2100

€ Emission gaps between the INDCs and 2°C median pathway are 14 Gt CO2eq by the unconditional
INDCs, 11 Gt CO,eq by the conditional INDCs, in 2030
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For achieving 2 degree target, it is important to
accelerate Low Carbon measures and SLCP measures
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MOEJ-S$12: Promotion of climate policies by assessing environmental impacts of SLCP
and seeking LLGHG emission pathways (FY2014 - FY2018)

Goal: To develop an integrated evaluation system for LLGHG and SLCP mitigation policy, by
interconnecting emission inventory, integrated assessment models, and climate models.

heme 2: Integrated model

Theme 1: Air quality change event
analysis

* Analysis on regional AQ change
*Development of emission inventory

*Inversion algorithms of emission
estimation

and future scenarios
= Global socio-economic scenarios

* National & regional emissions
scenarios

* Urban & household emissions AQ

Regional Emissio

Inventories and
Chemical Transfer
Model

Integrated
Assessment
Model (AIM)

Assessment of activities/policies

Theme 3: SLCP impacts on climate
& environment

= Impact assessment of aerosols & GHG
= Assessment of health, agriculture,
water cycle, sea level rise

SLCP emissions scenarios

Climate and
Environment
Model

Y

Feedback of impacts

Chemical transfer model and
emission inventory in Asia

AIM/Enduse model

Socio-economical & emissions scenario

Climate model, earth system model
Climate change impact & adaptation

N
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Theme 4: Integrated operation system (Toolkits, data archive)
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Stakeholders ]
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Model improvement

Policy makers

System utilization
CCAC, UNFCC, IPCC, EANET

S et

Experiment setup
Database development
Metric definitions
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AlM/Enduse[Global] — Major characteristics

€ Bottom-up type model with detailed technology selection framework with optimizing the
total system cost, assessing technological transition

€ Recursive dynamic model (=Calculating year by year)

€ Analyzing effects of policies such as carbon/energy tax, subsidy, regulation and so on.
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Overview of Bottom-up type methodology : AIM/Endues model

This analysis consists of three parts; 1) setting future socio-economic growths, 2)
estimating future service demands of each demand sector by using service demand

models, and 3) analyzing combinations of mitigation options by using a technology
bottom-up model, the AIM/Enduse model

Socio-economic $ Estimation of $ Selections of mitigation

settings (POP, service demands technologies in each
sectors

GDP etc) in each sectors
Energy consumption
Non-energy consumption

AIM

wrecrareo wooet. N [ ES JAPAN




Example of mitigation measures for SLCP scenario development
— Considering effects and combinations of mitigation measures —

End-of-pipe mitigation measures (Effective for reducing (a) specific gas(es))
[E.g. Power plant, Industry plant]
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NOx reduction by
combustion measures

SO, reduction by
desulfurization
equipment

NOXx reduction by BC, PM reduction
denitrification by dust-collecting
equipment equipment
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AIM d5
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Example of mitigation measures for SLCP scenario development
— Considering effects and combinations of mitigation measures —

-~ Improvement of energy efficiency (Effective for reducing multiple gases) ==y
| I
| CO,, NOX, e |
i BC, PM, CO N . |
I etc V- - I
| ' | |
| I
: )
i Conventional IC vehicles | > High efficient hybrid vehicles i

. . 1
E (Gasoline, Diesel) Efficiency improvement E
\ 4
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I 1
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I 1
I 1
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! Cooking Cooking i
i traditional Traditional !
: biomass Biomass Energy shifting IH cooking i
: stove oven (electrification) !
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Overview of mitigation measures

Around 200 - 300 mitigation measures are set in the AIM/Enduse model. Mitigation
measures are selected depending on policy push and regulation, carbon pricing, subsidy.

Four major groups of 200 — 300 mitigation measures on GHG and air pollutants

(D End-of-pipe mitigation measures <:I Effective for reducing (a) specific gas(es)
v" desulfurization equipment [=SO, reduction],
v' denitrification equipment [=NOx reduciton],
v" dust-collecting equipment [=BC, PM reduction],
v fertilization management in agriculture [=N,O reduciton],
v manure management [=CH,, N,O reduction],
v' waste management [=CH, reduction]

@ Improvement of quality of fuels (::I Effective for reducing a specific gas
v’ shifting from high sulfur-content fuel to low-sulfur content fuel [=SO, reduction]

@ Improvement of energy efficiency <:I Effective for reducing multiple gases
v" high-energy efficient technologies and reduction of energy [=CO,*APs* BC reduction],
v" Low-carbon power supply and electrification in demand side [=CO,*APs* BC reduction]

@ Drastic energy shifting <:I Effective for reducing multiple gases
v" shifting from coal to renewables or natural gas [=CO,*APs* BC reduction],
v" diffusion of hydrogen-fuel from renewables [=CO,*APs* BC reduction]

AIM d5 .
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Synergies and tradeoffs of mitigation measures
— Considering effects and combinations of mitigation measures —
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Synergies and tradeoffs of mitigation measures
— Considering effects and combinations of mitigation measures —

CO,, NOX,
BC, PM, CO

etc

Conventional IC Diesel vehicle
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Paper in preparation.
Please do not quote

Development of SLCP scenarios and low-carbon scenarios

Considering major combinations of mitigation measures

Ref : Reference scenario that future mitigation polices & technologies are in the current trends
EoPmid: enhancing EoP diffusion both in developed & developing courtiers by 2050 for SO,, NOx, BC, OC,
PM; 5, PMy
EoPmax:100 % end-of-pipe diffusion across the world by 2050 for SO,, NOx, BC, OC, PM, ¢, PM,,
2D : Decarbonization mitigation measures toward 2°C target. Carbon price in 2050 is 400USS/tCO,
- CCS :in 2D scenario, especially energy shift to coal & biomass power with CCS rather than renewables
- RES :in 2D scenario, especially energy shift to renewables rather than fossil fuel with CCS
- BLD :in 2D scenario, especially enhancing electrification in building sector across the world by 2050
- TRT :in 2D scenario, especially enhancing EV in passenger transport sector across the world by 2050

Major combinations of mitigation measures on
Scenario Code GHGs, air pollutants and SLCP

Reference Ref (based on SSP2)

End-of-pipe EoPmid v

End-of-pipe max EoPmax v
2D-EoPmid-CCSBLD v v v v
2D-EoPmax-CCSBLD v v v v

> degree target 2D-EoPmid-RESTRT v v v v
2D-EoPmax-RESTRT v v v v
2D-EoPmid-RESBLDTRT v v v v

ALL" 2D-EoPmax-RESBLDTRT v v v v
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Paper in preparation.
CO, & CH, emissions pathways in Global and Asia

- compared to emission inventory (EDGER, REAS) & emissions pathways of RCPs -
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SLCP and air pollutant emissions pathways in Asia

Paper in preparation.
Please do not quote

Emissions pathways of SLCPs and air pollutants are different due to combinations of low-carbon
and end-of-pipe measures, even if CO, emission pathways equivalent to 2°C are similar.
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SLCP and air pollutant emissions pathways in Asia

Paper in preparation.
Please do not quote

O EV in passenger transport is effective for reducing NMVOC largely and NOx
O electrification in building sector is effective for reducing BC, PM2.5 drastically and CO

SO, Emission (TgSO,)

BC Emission (TgBC)

— EDGER4.2
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Examination points for SLCP scenario development
— Considering advantage and disadvantage of air pollutants measures —

Direct SLCP measures: reduction measures for emissions sources of BC and CH,
Indirect SLCP measures: reducing air pollutants so that it is possible to mitigate

" tropospheric O, generation”and “increasing CH, concentration”

Advantage » Reducing health effects by decreasing sulfate (major component of PM, )
SO
Reduciion T » Reducing regional cooling effects by decreasing sulfate
8 (=Increase of climate effects)
2 Advantage » Reducing climate effects and health effects by reducing BC and PM, ..
BC&PM
20 ) » Reducing regional cooling effects by decreasing OC due to biomass burning.
Reduction Disadvantage
(=Increase of climate effects)
» Reducing reginal tropospheric O; and thus reducing health effects.
Advantage » Reducing health effects by decreasing SOA (Secondary Organic Aerosol) (major
NMVOC component of PM, ).
Reduction
T » Reducing regional cooling effects by decreasing SOA
8 (=Increase of climate effects)
PN » Reducing reginal tropospheric O; and thus reducing health effects.
NOXx g » Reducing health effects by decreasing nitrate (major component of PM, )
Reduction ke > Increasing atmospheric CH, concentration and thus warming effects
g » Reducing regional cooling effects by decreasing nitrate
PN » Reducing reginal tropospheric O, and thus reducing health effects.
co g » Reducing atmospheric CH, concentration by reducing NOx at the same time
Reduction |

Ddisadvantage

» No disadvantage

r
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Diagnosis of emissions scenarios in Asia Please do not quote
2D-EoPmid-RESBLDTRT (enhanced policy for renewable energy and electric technology in the

household and transport sectors) will be an optimal SLCP scenario for attaining 2 degree target
controlling tropospheric ozone and methane increase as well as health impact by air pollution
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By reducing NOx, CO, NMVOC at the same time, possible to mitigate “ tropospheric O;generation”and “increasing CH, concentration”
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Thank you for your attention

AIM Asia-Pacific Integrated Model ACS

JSIRPAGHC IEGRATED MODEL http://www-iam.nies.go.jp/aim/index.html NIES japan



	Emission Projections, Synergies and Tradeoffs of mitigating SLCPs, air pollutants and GHGs �in Asia and the World
	Slide Number 2
	Meaning of Stay Below 2 ℃ �IPCC AR5 WG3(2014) Chapter 6 Assessing Transformation Pathways
	Comparison of NDCs and Paris Agreement Climate Proposals
	Slide Number 5
	MOEJ-S12: Promotion of climate policies by assessing environmental impacts of SLCP and seeking LLGHG emission pathways (FY2014 – FY2018)
	AIM/Enduse[Global]  – Major characteristics
	Overview of Bottom-up type methodology : AIM/Endues model
	Example of mitigation measures for SLCP scenario development �ー　Considering effects and combinations of mitigation measures　ー
	Example of mitigation measures for SLCP scenario development �ー　Considering effects and combinations of mitigation measures　ー
	Overview of mitigation measures
	Slide Number 12
	Synergies and tradeoffs of mitigation measures�ー　Considering effects and combinations of mitigation measures　ー
	Synergies and tradeoffs of mitigation measures�ー　Considering effects and combinations of mitigation measures　ー
	Development of SLCP scenarios and low-carbon scenarios
	CO2 & CH4 emissions pathways in Global and Asia�- compared to emission inventory (EDGER, REAS) & emissions pathways of RCPs -
	SLCP and air pollutant emissions pathways in Asia
	SLCP and air pollutant emissions pathways in Asia
	Examination points for SLCP scenario development　�ー　Considering advantage and disadvantage of air pollutants measures　ー
	Diagnosis of emissions scenarios in Asia
	Slide Number 21

