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OpK|LESEY (Acenaphthene) 83-32-9 CiHy 154.21
#5724 (Fuorene) 86737 CuHi 166,22
H L EY (Phenanthrene) 1985-01-08 CHy 178.23
QLM (Anthracene) 120127 CHy 178.3
#7284 (Fuoranthene) 206-44-0 CHy 025
HJE (Pyrene) 129-00-0 CHy 202.25
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HE(WEF 2T Benzo(k)fluoranthens) 207-08-9 CaHy 25231
C W8T (Benzo(a)pyrene) OEOE HHE*éM gﬂokl 50-32-8 Gl 252.31
. 216 &=(1,2,3-c )T (Indeno(1,2,3 cgpyTnel d IEI. 193-39-5 CzHy 216.33
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1. Context of Study

2. Introduction to research at ACCLab

3. Outlook
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Air Quality and Climate Change

* Air quality and climate change are intimately connected.

DRIVERS OF CC OUTCOMES OF CC

— GHG effect &
Forest fires

Greenhouse gases

¢
s>

2

Electricity/heat production CLIMATE CHANGE — o
POLLUTION —_—"E .
) "
r: rtation Storms
Air poIlutants

Air pollutants

g
2

| &

H]

Buildings

1)

@ (Pacheco et al., 2021)

Agriculture/Forestry

Co-benefits

» Effective selection of mitigation targets in climate strategies

will lead to co-benefits.

What
Greenhouse gas mitigation Pollutant We
Emissions from burning " n
. fossil.fuels Climate Change m
Climate
mitigation
strategies Co-benefits

Air Quality G%

K Co-emitting pollutants reduction




What is Black Carbon ?

Light-absorbing

carbonaceous

- E37}2 (Black carbon; BC):

particulate  matter
directly emitted from fossil-fuel combustion and
biomass burning

2}
© K& N
UNEP Intgu[ﬁ Aﬁgssment

¢t Black Carbon
and Vopbgplf'rlc Ozone

Summary for Decision Makers
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BC Distribution & emission sources
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« Global: Fossil & bio fuels, 4770 Gg yr*

* Regional: Contribution of each source h

pi]

Open biomass burning, 2760 Gg yr!

ighly varies.

e.g., Europe, fossil & bio fuels, >90 %

Africa, open biomass burning, > 60 %

Source regions
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Adapted from Bond et al., 2013 | il evope

| B
B East Asia
- Pacific

( ) Geographlcal distribution of atmospherlc black carbon mass concentrations

BC emissions in year 2000 by regions
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Recent trends in BC conc. over Europe Lirm, FHD thesis

O Reconstruction of atmospheric BC from snow/ice archives

* Question: Mitigation strategies have worked well?
* Issue: No long-term observational data exist to assess the policy.

-> at least 15 years-data is necessary.

60 °

1 @
507 60

MHD{SmasI}

fnup Gnifetti 50°
Col du Déme (4455 ma.s.13)

Mt Elb
(425 “-“” A MOHP (985 ma s 1) {Hsﬂ:"s
>

JFJBSSOrnasI osU
0
5 5 4p°

% l}_._-Fl(lllStlm?sl:u

Time period:  2006-2012 1998-2008 1998-2009

407

Recent trends in BC conc. over Europe Lirm, FHD thesis

O Reconstruction of atmospheric BC from snow/ice archives

* Divergent trends, which are from different mitigation strategies?

* The size of BC indicates different emission sources determining its
trends.

-20° 0° 20° a0° 60 °©
- [ MMD of Atmospheric BC]

LY
50° B | f, 60" Urban fossil e B b.
_ v W rban fossi iomass com
Sea
| m‘?s ,-\f Q)as comb. (207 =31 m)

(122 nm) [Konds st al, 2011]
[Metcalffr al. 2012]
Airborne

50° Ground J
40° /
Seoul, summer Jeju, 2016 Nanjing
{11945 nm) KORUS (211 £ 15 nm)
Lim et al., 2019] (210 £ 10 nm) [Yang etal,, 201%]
| 400 [Lim et al_, In

rewiew]
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Research at ACCLab
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14C-based source apportionment

Lim et al., 2018, 2020, 2022

Fossil-fuel combustion source (% ) &

Contemporary Source (%)

Seoul (n=33) TRF (n=11) Beijing (n=31)
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BC - Physical properties

O Source-dependent size distributions of BC

* Fossil-fuel combustion emits smaller BC than biomass burning does.

M| (2016 KORUS ) vs. A 2 (2019 K &)

a.
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BC - Mixing state

O Mixing state impacts on radiative forcing

* Internally-coated BC has stronger light-absorbing ability.
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Condensable ‘ !
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/=3t
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BC - Mixing state in Seoul (2021 GMAP) P

@ Olympic park, Seoul, 2021
PM, s ~¥150 pg m3
® Fresh emissions at rush-hour o '
* Vehicle emissions with small rBC

* These rBC accounts for 10~20% of

total aerosol number
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BC — Airborne measurements —_—_—

O Airborne measurements @ Yellow Sea, 2020
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Aerosol health effects — microbe test

O C, N isotopes-based PM, ; source apportionment
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Nitrate — oxidation pathway

PM, . sampling Lim et al., 2022

NO+ O3 — NO; + 05,

NO+ RO3(HO:2) = NO» + RO(OH),
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NO; + OH —» HNO;,
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N,O; pathway (Nighttime)
NO, pathway (Nighttime)

O O, N isotopes-based formation mechanisms of PM,, ; nitrate
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[ Oxidation pathway from Dual isotopes]

[ Isotope mixing modeling ]
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carbon & Ammonium - Source apportionment CONGI,

Limetal, 2022

O C, N isotopes-based PM, ; source apportionment
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