The 22nd AIM International Workshop, December 9-11, 2016,
Ohyama Memorial Hall, NIES, Tsukuba, Japan

Influence of future climate and emissions

on air quality in Northeast Asia
. Recent and ongoing studies of Korea

2016. 12. 10

Hyeon-Kook Kim, Sung-Chul Hong, Youngsook Lyu,
Sang-Kyun Kim and Jeonghyeon Seo

Global Environmental Research Division
Climate and Air Quality Research Department

National Institute of
Environmental Research



Outline

1. Background and objectives

2. Ozone and PM air quality in Northeast Asia (NEA)
under the recent climate change scenarios

3. Ongoing collaborative works on new NEA climate
change scenarios

- Development of new NEA climate change scenarios

4, Summary

National Institute of
Environmental Research



1. Backgrounds and objectives

Human involved emissions = Atmospheric concentrations = Radiative Forcing = Climate change

Green house gases (GHGs) Change in energy flux (W/mZ)
(IPCC, 2013)

» Adverse effects of global climate change
- Rising temperature
- Rising sea level
- Increased intensity, frequency, and
duration of typoon (or hurricanes)

- Increased drought
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Implications for air quality and health

Interconnections between climate change,
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Objectives

- To construct the base information for the vulnerability
assessment of air quality change with climate change

- To prepare the scientific base to develop the national air
guality and climate policies

National Institute of
Environmental Research




2. Ozone and PM air quality in NEA

Used climate change scenarios and emissions

Descriptions Reference RF

High range emissions

RCPS.5 (possible development for 8.5 W/m? by
' high populations, high 2100
fossil/coal use)
e fmer® o win'a
RCP6.0 ) ) .. .. Stabilization after
scenario or high mitigation
) 2100
scenario)
Medium range emissions 4.5 W/m?” at
RCP45 . ' rang . Stabilization after
(high mitigation scenario)
2100
Peak at ~3 W/m?
RCP2.6 Low range before 2100 and

decline to 2.6
W/m, by 2100)

mitigation scenario

O Elatllonal I"St't:':_f of IS1ource : Raiahi et al., 2011, Thomson et al., 2011, Masui et al., 2011,
nvironmental Researc Van Vuuren et al., 2011, Van Vuuren et al., 2013
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Simulation framework

ICAMS

Emissions
(Konkuk Univ.) (Integrated Climate and Air quality Modeling System)
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Scenarios

* RCPs: 8.5, RCP6.0, RCP4.5, RCP2.6
Simulation periods

* Present: 2000s (1996~2005)

» Short-term future, 2020s (2016~2025)

* Medium-term future: 2050s (2046~2055)
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Future climate in NEA
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Future air quality in NEA
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2. Ongoing collaborative works

Need of new regional climate change scenarios

Radiative forcing, concentrations,
emissions, land use (RCPs, SSPs)

Limitation at regional scale:
Difficulty in determining
the mitigation details and time

IAV (Impacts, adaptation,
vulnerability) and mitigation
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Highly uncertain regional climates Need of new scenarios to deal with the
and their impacts climate and air quality changes in East Asia
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New future emission scenarios in NEA

« Participating countries and institutions: :
pating S.Korea China  Japan
Qo E) @ S Bl
Sl NS f ey Studies, Japan
* Used IAMs: MESSAGE for China and AIM for S. Korea and Japan

Reflects current status and future plans on national-oriented-specific
socio-economic situation, environmental regulations, climate mitigation
programs, and SSPs (Shared Socioeconomic Pathways)

« Considers emissions of LLGHG (CO,, CH,, N,O, etc.) and SLCP (NOx,
VOCs, SO,, PM, etc.)

China Korea Japan
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Development of modeling emission inventory

Gridded emission
inventory for the
base year

ECLIPSE v5
(IIASA)

CO, NH3
= GHG : CO2, CH4, N20
= Database type: IIASA GAINS Model

= Air-pollutant: PM2.5, PM10, SO2, NOx, VOC,

Global-scale emissions inventory

ECLIPSE v5
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National inventory - CAPSS

CAPSS
(NIER)

* To provide the emission

inventory for the chemical

transport modeling
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Climate and air quality assessments

» Goal: drawing optimized scenario that minimizes the adverse effect of climate
change and acquiring political priorities
» Schedule: prediction of climate and air quality changes under new scenarios

(2016~2018)

Integrated Climate and Air Quality Modeling System (ICAMS)

New scenarios
|_' (SSP2, SSP3, SSP5) .
LLCFs and SLSPs 1
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Goddard Earth Observing System
with Chemistry model(GEOS-Chem)
Weather Research and Forecasting
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EPA Models-3 Community Multi-
scale Air Quality Model(CMAQ)

Regional air quality

(O3, PM, ;, etc.)

Regional climate
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Research activities of NIER on climate change

Climate Change
Monitoring

Assessment report of
climate change, impact
and adaptation in Korea
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4. Summary

&

» Presented future trends of climate and air quality variables in NEA at
given broad range of global scenarios, RCPs

temperature, precipitation, ozone and PM, .

» Introduced the ongoing collaborative works
- development of new NEA climate change scenarios
- predictions of climate and air quality changes
- further research activities

» Expect a number of broader impacts in NEA
- enhancing current integrated climate and air quality modeling
approaches
- providing a new basis for the vulnerability and risk assessment of
climate change effects

National Institute of
Environmental Research

15



&

Acknowledgements

» Workshop travel funds from the AIM Secretariat at
NIES, Japan

» Post-Doctoral Fellowships Program of National Institute
of Environmental Research, Republic of Korea

National Institute of
Environmental Research

16



&

National Institute of
Environmental Research

Thank you!

17



