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Dietary risks
High systolic blood pressure

Child and maternal malnutrition

o

Air pollution

Globalo 5.53 M

High bl

Alcohol and drug use

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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DALYs (%)
HIV/AIDS and tuberculosis Cardiovascular diseases Il Diabetes, urogenital, blood, and endocrine diseases
Diarrhoea, lower respiratory, and other common infectious diseases Chronic respiratory diseases Il Musculoskeletal disorders
I Maternal disorders B Cirrhosis Il Other non-communicable diseases

Il Nutritional deficiencies I Digestive diseases Transport injuries
M Other communicable, maternal, neonatal, and nutritional diseases I Neurological disorders [ Unintentional injuries
Neoplasms Bl Mental and substance use disorders [l Self-harm and interpersonal violence

Four main PMelated diseases: Ischemic heart disefstD), Stroke,

Lung cancer, Chronic obstructive pulmonary disease (COPD)

Forouzanfaet al.,2016 Lancet (GBR013

China, Both Sexes, All Ages, 2013
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Figure 3: How COVID-19 is transmitted through aerosol particles
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Carbon dioxide

Other well-mixed
greenhouse gases

Ozone

Stratospheric
water vapour

Albedo

Contrails & aviation-
induced cirrus

B EAerosols
Total anthropogenic

Solar

-2

IPCC2021

[Concentration based ERF]

Change in effective radiative forcing from 1750 to 2019

Land use

snow and ice

Light absorbing particles on

Aerosol-cloud Aerosol-radiation

2 3

Effective radiative forcing (W m_z}

ERF (W m™2)

2.16 [1.90 to 2.41]
0.54 [0.43 to 0.65]
0.21 [0.18 to 0.24]
0.47 [0.24 to 0.71]

0.05 [0.00 to 0.10]

-0.20 [-0.30 to -0.10]

0.08 [0.00 to 0.18]
0.06 [0.02 to 0.10]
10.22 [-0.47 to 0.04]

-0.84 [-1.45 to -0.25]

2.72 [1.96 to 3.48]

-0.02 [-0.08 to 0.06]
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FIGURE 5.5 Comparison of stratospheric ozone concentrations as a function of altitude as
> predicted by the Chapman mechanism and as observed over Panama (9°N) on November 13, 1970.
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Polar Stratospheric Clouds

Type | PSC: Nitric acic trihydrate (HNO33*H>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 pm
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.

PSC over Norway, January 1989, taken from the NASA DC8
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Ozone 101: What Is the Ozone Hole?
https://www.youtube.com/watch?v=0Q15t5NOQ1Aik
i ! W~ Mu U
https://www.bilibili.com/video/BV1xT411z79C/?spm id from=444.41.list.card archive.click&vd source=6ea
f73540ce40ccbee52ac94fc4e2088
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Mario Molina Sherwood Rowland
Department of Earth, Atmospheric and Planetary Department of Chemistry, University of California

Sciences and Department of Chemistry, MIT, Irvine, CA, USA
Cambridge, MA, USA

Paul Crutzen
Max Planck Institute for Chemistry, Malnz Gefmany

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/1995/906€he-nobelprize-in-chemistry19951995-2/
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http://nobelprize.org/nobel/nobel-foundation/press/2005/press-prize05.html
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SOURCES OF TROPOSPHERIC OZONE

Oz-i—llv

Global model estimate of
STRATOS PHERE tropospheric ozone budget
Stratospheric ozone

Tropospheric budget of ozone®

\\ TROPOSPHERE Chemical loss of Oy (Tg) 4491

Chemical production of Oy (Tg) 4885
Complex non-linear chemis try Dry deposition of O, (Tg) 909
P L . STE of O, (Tg)? 515
- ~ N . Dry deposition of O3 (Tg) 882
- \ ~ - STE of O3 (Tg)P 488
& A O3 burden (Tg) 384
hv ¥ av,BO Mean TCO (DU) 34.5
== Ozone (O,) =—=> Hydroxyl (OH) O3 lifetime (days) 26.1
_ Tropospheric burdens and lifetimes of other species
Nitrogen oxides (NO,) L L e NO, burden (TgN) 0.169
0 drocail the atmosphere! NMVOCs burden (TgC)® 10.1
q ? IT CO burden (Tg) | 359
OH number concentration (10'5 cm_3) 1.18
OH-related MCF lifetime (yr)d 5.58
Py m OH-related methane lifetime (},rr]-d 9.63
Fires Biosphere Human physics
activity Ocean ¢pemisuy Yan et al.2016

biology
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Photochemistry for Tropospheric Ozone
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€ NOX : 19502019

Annual NOx Emissions (Tg) in China, India, G7 Countries and Russia
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Sources of NorMethane Volatile Organic Compounds

Emission Tgy)

Total anthropogenic sources ~100
Energy use and transfer 43
Biomass burning 45
Organic solvents 15

Total natural sources ~1000

Terrestrial vegetation

Isoprene (GH8) £ 200600

Monoterpenes (C10H18) 125

Other VOCs 520
Oceanic 6-36

Note: These values are very rough estimates. Uncertainty may exceed 100%.

Brasseur et al., 1998YengHJ et al., SD, 2020
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Yan YY. et al.,, ACP, 2014, 2016
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