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Under the Blue Sky 
in India (and around 
the world)

► Lockdown Timeline
► AQI



► April 15 to May 3

Timeline of the Lockdown

Lockdown –
Phase 1

Lockdown -
Phase 2

Lockdown -
Phase 3

Lockdown –
Phase 4

Unlock 1.0 to 
Unlock 5.0

► May 18 to May 31

► March 25 to April 14 ► May 4 to May 17 ► June 1 to June 30
► July 1 to July 31
► August 1 to August 31
► September 1 to September 30
► October 1 to October 31



Air Pollution Trends



Then and Now: New Delhi

November 3, 2019 October 21, 2020

November 4, 2020 October 21, 2020

► AQI deteriorated to above 900, 
way over the 500-level that 
qualifies as "severe-plus" on 
Sunday.

► Several flights diverted

► Appears as if a River  of 
pollution across the north

► Severe to Very Poor to Poor

► An Anti-Smog Gun installed at 
Ring Road near Pragati Maidan 
to control air pollution, in New 
Delhi. 

► Delhi's air quality continues to 
deteriorate, AQI touches 450

► High Surface Temperatures 
(Red) and Haze hugging the
southern slopes of the 
Himalayas in late October

► Relatively cleaner (clouds) in
the South

Reference:  MODIS / NASA Aqua Satellite and VIIRS



Nitrogen dioxide over China 
dropped with the coronavirus 
quarantine, Chinese New 
Year, and a related economic 
slowdown

Meanwhile, back in Wuhan, China…..



► Review air quality 
standards were set or 
not for 170 out of 194 
countries

► No standards were 
defined by 53 (27%) 
countries –
• Western Pacific 

Region (48%)
• the African region 

(45%)
• Region of Americas 

(37%) 

National Ambient Air Quality Standards Around the World

Metlem Kotlar Joss, Swiss Tropical and Public Health Institute, International Public Health Journal 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5397445/pdf/38_2017_Article_952.pdf



PM2.5 – Weekly Averages before  
and  during Quarantine

1. During lockdown, Europe maintained a Good AQI level
of less than 50 µg/m3), followed by America with a
Moderate AQI level (57 µg/m3), Asia (82 µg/m3) and
Africa (95 µg/m3).

2. The capitals that had a moderate AQI level before
quarantine, and which presented a PM2.5 decrease
between 60% and 20% during quarantine include:
Bogota , Kuwait City, Delhi, Tehran, Tashkent,
Ulaanbaatar, Kabul and Colombo. The city and state
governments therein must consider alternatives to
reduce the displacement of fossil fuel vehicles and
stricter regulations for industries.

3. This study considered the relationship between
population and air quality stations, where the number
of stations per inhabitant is higher in developed
countries than in emerging countries. Therefore, it is
important to consider that the lack of access to data on
air pollution underestimates the state of air quality.



Linkage of Air 
Pollution and Health

► Sustainable Development Goals
► Correlation and Causality





► U.N. SDG specific targets for Air 
Pollution:
• Target 3.9 “substantially 

reduce the number of deaths 
and illnesses from hazardous 
chemicals and air, water, and 
soil pollution and 
contamination” 

• Target 11.6 “reduce the 
adverse per capita 
environmental impact of 
cities, including by paying 
special attention to air 
quality, municipal and other 
waste management”

► Timeline 2016 to 2030 

Linking Air Pollution to Sustainable Development Goals

Copyright ©2019 Institute for Global Environmental Strategies (IGES). Developed by Xin Zhou, Mustafa Moinuddin and Yi Li. For inquiries, please contact the Strategic and Quantitative Analysis 
Centre (QAC), IGES. E-mail: qac-info@iges.or.jp; https://sdginterlinkages.iges.jp/visualisationtool.html

mailto:qac-info@iges.or.jp
https://sdginterlinkages.iges.jp/visualisationtool.html


1. The Clean Air Act mandates that the US EPA set
primary and secondary NAAQS for six criteria air
pollutants (i.e., particulate matter [PM], ground-
level ozone, nitrogen dioxide [NO2], sulfur
dioxide [SO2], carbon monoxide, and lead).

2. Every 5 years, US EPA is required to review the
available science and data to determine whether
it should maintain or revise the NAAQS for each
of these pollutants.

3. As part of this process, US EPA generates
Integrated Science Assessments (ISAs), in which
the Agency assesses causal relationships
between the criteria air pollutants and health
effects by reviewing the published literature on
these pollutants.

Correlation and Causality

Julie E. Goodman, Robyn L. Prueitt, Raymond D. Harbison, Giffe T. 
Johnson, Systematically evaluating and integrating evidence in 
National Ambient Air Quality Standards reviews, Global 
Epidemiology, Volume 2, 2020, 
https://doi.org/10.1016/j.gloepi.2020.100019.



1. Even when atmospheric PM pollution declines in
urban settings, the residual effects of PM can
still be felt by the community. Specifically, PM
containing elevated levels of lead (Pb) can
accumulate in soils and pose an
ingestion/inhalation risk well after deposition
because of the relatively immobile chemical
nature of Pb.

2. Urban soil screening should be focused in areas
where past Pb particulate concentrations were
high, and information about high blood lead
level clusters or historical land use should be
used as well if available.

3. The abundance of historical EPA Pb air
particulate site monitoring data can be used as
an efficient tool for Pb testing in other cities
throughout the United States.

Looking Back to Move Forward

Matthew Dietrich, Using historical atmospheric pollution data to prioritize 
environmental sampling in urban areas,
City and Environment Interactions, Volume 6, 2020, 
https://doi.org/10.1016/j.cacint.2020.100042.



► Many of the pre-existing 
conditions that increase the risk 
of death in those with COVID-19 
are the same diseases that are 
affected by long-term exposure 
to air pollution. 

► Harvard Study investigated 
whether long-term average 
exposure to fine particulate 
matter (PM2.5) is associated with 
an increased risk of COVID-19 
death in the United States. 

Fine particulate matter and 
COVID-19 mortality in the 
United States

A national study on long-term exposure to air pollution and COVID-19 mortality in the United States
https://projects.iq.harvard.edu/files/covid-pm/files/rr_time0907.png?m=1599589498



► Conclusions: A small increase in long-term exposure to PM2.5 leads to a large 
increase in the COVID-19 death rate. Despite inherent limitations of the 
ecological study design, our results underscore the importance of continuing 
to enforce existing air pollution regulations to protect human health both 
during and after the COVID-19 crisis. 

Fine particulate matter and COVID-19 mortality in the 
United States

A national study on long-term exposure to air pollution and COVID-19 mortality in the United States
https://projects.iq.harvard.edu/files/covid-pm/files/rr_time0907.png?m=1599589498

COVID-19 mortality rate ratios (MRR) per 1 μg/m3 increase in PM2.5 and 95% Confidence Level using 
daily cumulative COVID-19 death counts from April 18, 2020 to September 7, 2020



The Reboot

► Environmental Kuznets Curve
► Carbon Mitigation
► COVID-19 Recovery Packages



1. The Environmental Kuznets Curve (EKC)
hypothesis postulates an inverted-U-shaped
relationship between different pollutants and
per capita income, i.e., environmental pressure
increases up to a certain level as income goes
up; after that, it decreases.

2. An EKC reveals how a technically specified
measurement of environmental quality changes
as the fortunes of a country change.

3. Possible explanations for this EKC are seen in (i)
the progress of economic development, from
clean agrarian economy to polluting industrial
economy to clean service economy; (ii) tendency
of people with higher income having higher
preference for environmental quality.

4. Lower trade barriers could hurt environment if
heavy polluters move to countries with weaker
regulations – Pollution Haven Hypothesis.

Pollution and Fortunes

Soumyananda Dinda, Environmental Kuznets Curve Hypothesis: A Survey,
Ecological Economics, Volume 49, Issue 4, 2004, Pages 431-455,
https://doi.org/10.1016/j.ecolecon.2004.02.011.



1. Potential synergies and trade-offs between the
sectoral portfolio of climate change mitigation
options and the SDGs.

2. The assessment is based on literature on
mitigation options that are considered relevant
for 1.5°C.

3. For each mitigation option, the strength of the
SDG-connection as well as the associated
confidence of the underlying literature (shades
of green and red) was assessed.

4. The strength of positive connections (synergies)
and negative connections (trade-offs) across all
individual options within a sector are aggregated
into sectoral potentials for the whole mitigation
portfolio.

Interlinking SDGs with Climate 
Change

https://www.ipcc.ch/sr15/graphics/



Das (Re)boot
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