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Effective AQ management requires |IAM
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Examples of widely -used IAM: GAINS
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Greenhouse Gas - Air Polution Interactions and Synergies

Reveal win-win policy interventions with GAINS-online
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Costs for reducing premature deaths from PM2.5
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Many traditional air pollutants and greenhouse
gases have common sources. Their emissions
interact in the atmosphere, and—jointly and
individually—cause a variety of harmful
environmental effects at the local, regional, and
global scales.

The GAINS model explores cost-effective emission
control strategies that simultaneously tackle local air
quality and greenhouse gases so as to maximize
benefits at all scales.

This GAINS tool offers three ways to reveal policy
interventions with multiple benefits:

« Simulation of the costs, health and ecosystems
benefits of user-defined packages of emission
control measures;

« Cost-effectiveness analysis to identify least-cost
packages of measures that achieve user-defined
policy targets: and

« Cost-benefit assessments that maximize
(monetized) net benefits of policy interventions.
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Examples of widely -used IAM: ABaCAS
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Applications of ABaCAS in China
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Key components of IAM: Scenario analysis

Integrated assessment modeling for policy scenario:

(a)Projections of emission scenarios by considering social-
economic drivers, emission control options, and baseline emissions

Policy scenario for air pollutions in Northeast Asia

PM2.5 Emissions (Mt/year)
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Countries include China, DPRK, Mongolia, Japan and ROK

Scenarios are based on the combination of end-of-pipe control measures and energy-saving policies

Wang et.al2014. Emission trends and mitigation options for air pollutants in East Asiags Chem. Phys., 146571 6603 6



Key components of IAM: Scenario analysis

A BAL - the baseline emissions of 2014

A EOP- with maximum application of end - of- pipe measures
- of - pipe and energy polices

A REN- with maximum application of both end
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REN
Emission Total Cost
reduction /Mt /billion CNY
19.2 92.5
20.8 469.7
9.1 75.7
NMVOCs 17.2 449.0
8.6 361.8
Total Cost - 1448.6
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A Under EOP scenario, the emission of SO,, NO,, primary PM, ., and NMVOCs
will decrease by 69.2%, 56.1%, 53.8%, and 56.6%, respectively;

A Under REN scenario, the emission of SO,, NO,, primary PM, ., and NMVOCs
will be reduced by 89.7%, 89.9%, 94.6%, and 74.0%, respectively

Zhang et al., 2019, Estimatiaf the abatement potential and costs ofpaifution emissiongn China, submitted



Key components of

Integrated assessment modeling for policy scenario:

IAM: AQ assessment

(a) Projections of emissions by considering social-economic drivers,
air pollution control measures, and baseline emissions

(b)Assessments of air quality improvements under certain emission
scenarios using CTMs or other source-receptor models
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Key components of IAM: AQ assessment

Response Surface Model (  RSM): Provide Real-

time AQ Response to Em|SS|ons Control
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Zhao, et al., 2015, Assessing the nonlinear response of fine particles to precursor emissions: development and application of

an extended response surface modeling technique v1.0. Geoscientific Model Development, 8(1), 115-128
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Key components of |AM: Cost/Benefit

Integrated assessment modeling for policy scenario:

(a) Projections of emissions by considering social-economic drivers,
air pollution control measures, and baseline emissions

(b)Assessments of air quality improvements under certain emission
scenarios using CTMs or statistical models

(c)Cost and/or benefits analysis by estimating the control costs and
the environmental/health benefits of emission reductions
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Key components of |AM: Cost/Benefit

Integrated assessment modeling for policy scenario:

(a) Projections of emissions by considering social-economic drivers,
air pollution control measures, and baseline emissions

(b)Assessments of air quality improvements under certain emission
scenarios using CTMs or statistical models

(c)Cost and/or benefits analysis by estimating the control costs and
the environmental/health benefits of emission reductions
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| =E: 2017 due to the Action Plan, with an
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Ding et.al 2019 Estimated contributions of emissions controls, meteorological factors, population growth, and changes in basgeline
mortality to reductions in ambient PM2.5 and PM&tated mortality in China2013 2017. Environ. HealthPersp



Using IAM for source apportionment

GBD MAPS China Report, 2016 Ma et al,AtmosChemand Phys, 2017, 17(7): 4474491



