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Dietary risks
High systolic blood pressure

Child and maternal malnutrition

Air pollution

Global: 5.53 M
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High fasting plasma glucose

Unsafe water, sanitation, and handwashing
Unsafe sex

High total cholesterol

Occupational risks

Low glomerular filtration rate

Low physical activity

Sexual abuse and violence

Other environmental risks

Low bone mineral density
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Four main PM-related diseases: Ischemic heart disease (IHD), Stroke,

Lung cancer, Chronic obstructive pulmonary disease (COPD)

Forouzanfa et al., 2016, Lancet (GBD 2013)
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Figure 3: How COVID-19 is transmitted through aerosol particles

Aerosols (< 10 pm)

Large spray droplets (> 0.1 mm)

Scott, 2020
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Polar Stratospheric Clouds

Type | PSC: Nitric acic trihydrate (HNO33*H2>0)
Ternary solution (H20, H2SO4, HNO3)

Formation Temp: 195 K

Particle diameter: 1pym

Altitudes: 1024 km

Settling rates: 1km/30 days

Type Il PSC: Water Ice
Formation Temp: 188 K
Particle diameter: >10 um
Altitudes: 1024 km
Settling rates: > 1.5 km/day

Type Il PSC cloud

Heterogeneous reactions take place on PSCs,
releasing chlorine from HCI and CIONO, into reactive
forms (CIO) that can rapidly destroy ozone.

C over Norway, January 1989, taken from the NASA DC8
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Potential Vorticity Temperature
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Ozone 101: What Is the Ozone Hole?
https://www. voutube. com/watch?v=Q15t5NQ1Aik
mMikE, REEBRELET 4 [HEkFEIRGE]

https://www. bilibili. com/video/BV1xT411279C/?spm id from=444.41.1ist.card archive. click&
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Mario Molina
Department of Earth, Atmospheric and Planetary
Sciences and Department of Chemistry, MIT,
Cambridge, MA, USA

Paul Crutzen :
Max Planck Institute for Chemistry, Mainz, Germany Department of Chemistry, University of California

Irvine, CA, USA

The 1995 Nobel Prize in Chemistry for their work in
atmospheric chemistry, particularly concerning the formation
and decomposition of ozone.

https://www.nobelprize.org/prizes/chemistry/1995/9060-the-nobel-prize-in-chemistry-1995-1995-2/
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Minimum column ozone (DU)
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Difference
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Rigby et al., 2019, Nature Park et al., 2023, Nature
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SOURCES OF TROPOS PHERIC OZONE
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A IENOXHER: 1950-2014

Anthropogenic NOx Emissions CEDS (T/km2/y) in

P —— —

1950
- : O '_‘:__-.“1 .._l -

(0) 2e-4 0.02 0.05 0.1 0.5 1.0 2.0 5.0 10 200
CEDS inventory 32



A IENOXHERL: 1950-2019

Annual NOx Emissions (Tg) in China, India, G7 Countries and Russia
70
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1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
B China EIndia mUS mCanada MUK mGermany HFrance Mltaly mJapan Russia

CEDS v2 inventory
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P EEBRESHAXRENO,EEHKE: 2005-2019

OWl trop. NO, Jon, 2005 QA4ECYV OWl trop. NO, Jen. 2019 QA4ECY
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Sources of Non-Methane Volatile Organic Compounds

Human Sources ~100 TgClyr
Energy use and transfer 43 TgClyr
Biomass burning 45 TgClyr
Organic solvents 15 TgClyr

Natural Sources ~1170 TgClyr

Emissions from vegetation
RX=# Isoprene (CsHg) 200-600TgC/yr
Bk monoterpenes 125 TgClyr

other VOC 520 TgClyr
Oceanic emissions 6-36 TgClyr

Brasseur et al., 1998; Weng HJ et al., SD, 2020
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HEEAERRENLEH (Nmvoc) HERT: 1980-2017
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ARIENMVOCHERT: 1950-2014

Anthropogenic NMVOC Emissions from CEDS (T/km2/y) in 1950
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AJBENMVOCHER: 1950-2019

Annual NMVOCs Emissions (Tg) in China, India, G7 Countries and Russia
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Historical records imply a large anthropogenic

contribution to the present-day ozone background at

northern midlatitudes

Ozone trend from European mountain observations, 1870-1990
[Marenco et al.,1994]
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ITERETHE: ERUEHSEHEZE Photochemical Smog

Subtropical
High Pressure

of clouds

 Cool sea breeze — causes mversion — limits the mixing

« adiabatic heating that occurs lowers the relative humidity pre

» much insolation to penetrate to the surface — photochemical reactio:

e [_A sits on a basin with
St. Gabriel Mountains to
the east of the city

* Subtropical high pressure
migrate

e subsiding air of the
subtropical high
compresses as it desclends

th1

Cre
alc
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https://edition.cnn.com/2016/03/16/asia/china-pollution-smog-photos/index.html
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