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Sources and processes contributing to|SLCFs|and
their effects on the climate system

CLIMATE SYSTEM CHANGES
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IPCC 6AF &2 _1141(2021)

Compounds Source Lifetime Direct Indirect Climate Other WHO AQ
Type? Forcing effects on guidelines®
climate

CHu4 Primary ~9 years CHs O3. HyO. CO» + No*

~12 years
(perturbation
time)

O3 Secondary | Hours - weeks O3 CH,, + Ecosystem | 100 pg m™
secondary fi-houx mesn
organic
aerosols.
sulphates

NO: (=NO + NO2) Primary Hours - days O3, nitrates. +/- 40 ng m™
CHs Ecosystem | noualmean

200 pg m*
1-hour mean

CcO Primary + 1-4 months O3. CHy + No

Secondary
NMVOCs Primary + Hours - Q3. CHay. +/- No
Secondary | months organic
aerosols
SO Primary Days (trop.) to sulphates. - 20 pg m3
weeks (strat.) nitrates. O3z 24-hour mean
500 pg m-3
10-minute mean

NH:s Primary Hours Ammonitm - Ecosystem | No

Sulphate.
Ammonium
Nitrate
HCFCs Primary Months — HCFCs Stratospheric = No*
years O3

HFCs Primary Days — years HFCs £ No*

Halons and Primary Years Halons and | Stratospheric +/- No*

Methylbromide Methylbro O3

mide

Very Short-Lived Primary less than 0.5 Stratospheric - No*

halogenated yvear O3

Species (VSLSs)

Sulphates Minutes — Sulphates - Cloud as part of

Secondary | weeks PMd

Nitrates Minutes — Nitrates - Cloud as part of

Secondary | weeks PMd

Carbonaceous Primary + Minutes to BC. OA +/ - Cryo. as part of

aerosols Secondary | Weeks Cloud PM4

Table 6.1



FAQG6.2 Limiting climate change and improving air quality?

Current actions to Current actions to
limit climate change improve air quality

( Reduce < > | Reduce

L4 L4 L
Nitrous Carbon
v oxide v M(eér;‘ar)\e ++ ( monoxide .. v
(N,0) Y W 4
Gatbay Halogenated «“Nitrogen, ~_Volatile: Black
dioxide compounds - oxides ~ organic Carbon
(CO,) (NOy) compounds
v o

| Tropospheric
/ Ozone (O4)

P No direct climate effect

v

Organic
carbon

Warming compounds

Cooling compounds

Nitrates

Sulphate

IPCC 6AF &2 _1141(2021)

FAQ®6.2. Fig.1. Links between action aiming to limit climate change and actions to improve air quality.
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Aerosol and Air Quality

Research

Special Issue:
Special Issue on COVID-19 Aerosol
Drivers, Impacts and Mitigation (XII)

ORIGINAL RESEARCH
https://doi.org/10.4209/aaqr.200567

Global Air Quality and COVID-19 Pandemic: Do We
Breathe Cleaner Air?
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Fig. 1. The average monthly variations of PMzs, NOz, and Os from January to April 2020 and the average 2017-2019 in different
continents. The end of the arrow is January, and the tip of the arrow is April- Dotted lines refer to the equal concentration of
the given pollutant in 2020 and average 2017-2019.
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Changes in Air Quality during the COVID-19 Pandemic

and Associated Health Benefits in Korea

Ji Hoon Seo ', Ji Soo Kim 3, Jinho Yang ?
Songhun Yu
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Figure 1. The cumulative number of COVID-19 cases worldwide. The highlighted shadow represents

the level of social distancing (SD) in Korea. The data were collected from the WHO Coronavirus Disease

(COVID-19) Dashboard [2].
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Figure 3. Comparison of average PM; 5 concentrations by week between 2020 and the previous three
years in (a) Seoul and (b) Daegu. Highlighted shadow represents the level of social distancing. The error
bar means standard deviation.
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Figure 4. Comparison of average PMj; concentrations by week between 2020 and the previous three
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Figure 6. Comparison of average NO; concentrations by week between 2020 and the previous three
years in (a) Seoul and (b) Daegu. Highlighted shadow represents the level of social distancing. The error
bar means standard deviation.
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Figure 5. Changes in weekly PM; 5/PMjg ratios in (a) Seoul and (b) Daegu. The black dotted line
represents the average ratio before SD, and the red dotted line represents the average ratio after SD.
The reduction in the PM; 5/PMjg ratio is highlighted.

- PM2.5, PM10, NO2 5 &
20209 57 3HEASEHL S

O
rx
\I
3
o
<
no
(O]
I
>
rir
of¥
H
0
0%

2t S ~
18X MEz Ol 182 COVID19 =2

- SDO|2 7IItE U™ #4422 NO2 5k d4

- == 7|2 PM 80%, NO2 40% (by LTP)
—~PMO|| H|SH 1~4F NO2S & 24 kgt



a Seoul
control period (2017-2019)
1

= =
AQI(PM; ) COVID-19 (2020)
ImmE 0 ] 11 m L TR = ]
control period (2017-2019)
]
AQI (PM,o) COVID-19 (2020)
7§ T T §f | & & & Bl 5 § & 1 O
' b Daegu _
control period (2017-2019)
L] ] L]
AQI (PM; 5) COVID-19 (2020)
LI | [ | m im 1 min m 1 B =
control period (2017-2019)
AQI (PM,) COVID-19 (2020)
sy 17 N N & N 77 _J |
1 2 3 4 53 6 7 8 9 10 11 12 13 14 15 16 17 18
(week)
AQI category
B Good (<50)  Maderate (51-100) ¥ Unhealthy for Sensitive Groups (101-150) Bl Unhealthy (151-200)

Figure 8. Comparison of daily AQI distribution of PM; 5 and PMyg. Each AQI color indicates a different
level of health concern. ({a): Seoul and (b): Daegu)
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U T =2 X| E (Allwine and Whiteman, 1994; Li et al., 2018; Meng et al., 2020; Pasch et al, 2011; Kim et al,, 1996;)
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