
 

1 

 

WEBSITE: chem-tox-ecotox.org/ScientificReviews…11 June 2020 

SCIENTIFIC  REVIEWS 

Coronavirus Lockdowns Have Lead to 
Dramatic Reductions of Emissions and Increased 

Air Quality in Major Cities 

 
Athanasios Valavanidis 

 
Department of Chemistry, National and Kapodistrian University of Athens, 

University Campus Zografou, 15784 Athens, Greece 
E-mail : valavanidis@chem.uoa.gr   

 
Abstract.  
COVID-19 lockdowns worldwide in 2020 have resulted in dramatic reductions of 
emissions from closed factories, reduced vehicular road traffic, shut down of airline 
flights and other activities using fossil fuels. In most countries with increasing 
numbers of coronavirus infections, billions of people have been told to stay at home. 
In China, authorities placed almost half a billion people under lockdown for more 
than 60 days, the equivalent of nearly 7% of the world’s population. Many other 
countries have since taken similar measures, initially in hard-hit Italy and Spain, and 
more recently in the United States and India, UK, Japan, Germany and other 
developed countries. While the corronavirus pandemic lockdowns for more than 3 
months have inflicted substantial economic, social and employment damage, they 
have also been associated with significant reductions in air pollution and greenhouse 
gas emissions. Closing factories, dramatically reducing vehicular traffic, and lower 
consumption of fossil fuels for energy generation made a great difference in 
atmospheric emissions. The COVID-19 pandemic caused also serious problems to 
most health systems all over the world and postponment numerous other critical 
health care functions to millions of patients and old age people. The total result of all 
these lockdown measures was a dramatic improvement of air quality levels in the 
world’s major cities in March and April 2020. Air quality improved largely because of 
a reduction in factory and road traffic emissions of carbon dioxide (CO2), nitrogen 
oxides (NOx) and photochemical ozone (O3) formation. But the most dramatic 
reduction in urban areas was in emissions of particulate matter (PM, PM10, PM2.5) 
because of reduced vehicular exhaust superfine particles. Data of air pollutants were 
collected for NO2 and O3 from the TROPOspheric Monitoring 259 Instrument 

on‐board the Copernicus Sentinel‐5 Precursor satellites (a fleet of dedicated EU 
satellites, designed to deliver the wealth of data and imagery).The European 
Environment Agency (EEA) collected data of hourly measurements on the ground at 
about 3,000 monitoring stations actoss most European countries in March and April 
2020 under lockdown measures. Data confirmed large decreases in air pollutant 
concentrations. Very interesting pictures from major cities in China, South Korea, 
European countries (Milan, Paris, Warsaw, etc) and american cities proved the 
reductions This review contains some very interesting photos of major cities from 
before and after the pandemic months and levels of reduction in air pollutants for 
various countries copmpared to similar months in 2019.  
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Introduction 

 The outbreak of the viral pandemic of COVID-19 started in the city of 

Wuhan in Hubei province, China, in December 2019. Although retrospective 

studies consider the SARS-CoV-2 to have evolved in Wuhan from November 

2019, but the first documented admission of a patient with coronavirus 

infection to a hospital was on 16 December 2019. Finally, on 31 December 

2019 the Wuhan Municipal Health Commission informed the city community 

about the early signs of a serious pneumonia outbreak. In response to a 

Wuhan authority announcement on the "pneumonia of unknown cause", 

Hong Kong immediately tightened their inbound screening processes as a 

result. In January 2020 China took aggressive action at the start of the 

outbreak, shutting down transportation and shops in major Chinese cities and 

suspending public gatherings. Officials isolated sick people and aggressively 

tracked their contacts, and build dedicated new hospitals to treat patients 

infected with the coronavirus.1,2 

On 30th of January 2020 the World Health Organization (WHO) 

declared the coronavirus outbreak a public health emergency of international 

concern and as an international pandemic on 11th of March 2020.3 

As of 9st of June 2020, more than 7,2 million cases of COVID-19 have 

been reported in more than 188 countries and territories, resulting in more 

than 409,033 deaths (most certified but some of unknown or suspected 

causes) while 3,5 million patients recovered. The 98% of people diagnosed to 

be infected had mild symptoms (3,2 millions) and only 2% of infected people 

were in critical or serious condition (53 thousands). Of those who have died 

from COVID-19 the majority (more than 80%) have been old aged over 70-80 

and had pre-existing health conditions (comorbidities, cardiovascular 

diseases, diabetes, obesity, hypertension, serious respiratory diseases from 

smoking, demendia, kidney diseases, respiratory cancer, etc) 

[https://www.worldometers.info/coronavirus/]. 

But another ominus side is that the pandemic caused serious problems 

to most health systems all over the world and forced the postponment of 

other critical care functions to millions of patients and old age people. Across 

https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Public_Health_Emergency_of_International_Concern
https://en.wikipedia.org/wiki/Public_Health_Emergency_of_International_Concern
https://en.wikipedia.org/wiki/Public_Health_Emergency_of_International_Concern
https://en.wikipedia.org/wiki/COVID-19_pandemic_cases
https://en.wikipedia.org/wiki/COVID-19_pandemic_by_country_and_territory
https://en.wikipedia.org/wiki/COVID-19_pandemic_deaths
https://en.wikipedia.org/wiki/COVID-19_pandemic_deaths
https://en.wikipedia.org/wiki/COVID-19_pandemic_deaths
https://www.worldometers.info/coronavirus/
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the globe, patients have denied cancer care, kidney dialysis and other 

medical interventions with sometimes fatal results. During the crisis many 

patients have been driven to try primitive-medical cures. As with all infectious 

crises, the current pandemic hit the poorest countries the hardest. In some 

African countries and special rural places, disruption to the control of 

diseases such as HIV, tuberculosis and malaria could lead to losses on the 

same scale as those caused directly by the coronavirus. The coronavirus 

pandemic (2020) has dealt measles-control efforts another huge blow when 

countries temporarily suspended all preventive mass-vaccination campaigns, 

including those for measles. This means that 80 million children will not be 

vaccinated as planned (probably causng 1.3 million deaths in children). Also, 

medical experts fear that deaths from illnesses such as cholera could far 

exceed those from COVID-19 itself. The World Health Organization (WHO) 

has calculated that at least 80 million children under the age of one are now 

at risk of diptheria, polio and measles, because of the pandemic disrupted 

programmes in at least 68 countries. Polio is expected to make a comeback, 

despite a multi-billion dollar effort stretching back decades.4 

 
Most countries recorded significant reductions in air pollution 
during lockdowns 
 

While the corronavirus pandemic lockdowns in most countries for more 

than two months have inflicted substantial economic and social shocks as 

global production, consumption and employment levels dropped precipitously, 

they have also been associated with significant reductions in air pollution and 

greenhouse gas emissions. Closing factories, dramatically reducing vehicular 

traffic, and lower consumption of fossil fuels for energy generation made a 

great difference in atmospheric emissions. Data from NASA’s Global 

Modeling and Data Assimilation team, show the dramatic impact lockdown 

measures have had on air pollution levels. Billions of people on a global scale 

have been told to stay at home. In China, authorities placed almost half a 

billion people under lockdown, the equivalent of nearly 7% of the world’s 

population. Many other countries have since taken similar measures.5 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7118606/
https://www.newindianexpress.com/cities/delhi/2020/apr/16/dialysis-patient-denied-treatment-dies-2130804.html
https://www.imperial.ac.uk/media/imperial-college/medicine/mrc-gida/2020-05-01-COVID19-Report-19.pdf
https://www.nytimes.com/2020/05/22/health/coronavirus-polio-measles-immunizations.html
https://www.nytimes.com/2020/05/22/health/coronavirus-polio-measles-immunizations.html
https://www.nytimes.com/2020/05/22/health/coronavirus-polio-measles-immunizations.html
https://www.who.int/news-room/detail/22-05-2020-at-least-80-million-children-under-one-at-risk-of-diseases-such-as-diphtheria-measles-and-polio-as-covid-19-disrupts-routine-vaccination-efforts-warn-gavi-who-and-unicef
https://www.who.int/bulletin/volumes/85/6/06-037457/en/
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The total result of all these measures was a dramatic improvement of 

air quality levels in the world’s major cities and in urban areas in March and 

April 2020. Air quality improved largely because of a reduction in factory and 

road traffic emissions of carbon dioxide (CO2), nitrogen oxides (NOx) and 

photochemical ozone (O3) formation. But the most dramatic reduction in 

urban areas was in emissions of particulate matter (PM, PM10, PM2.5). 

Researchers from IQAir (Switzeland, World Air Quality, iqair.com, 

IQAir is a Swiss-based air global quality technology company since 1963) 

studied 10 major cities around the world which have relatively high numbers 

of coronavirus cases and Covid-19 lockdown measures. The study compared 

levels of harmful microscopic particulate matter known as PM2.5. The airt 

pollutant comprising ambient airbone superfine particles smaller than 2.5 

micrometers in diameter (produced mainly from car exhausts and dieasel), is 

considered particularly dangerous to respiratory health as it can lodge deep 

into the lungs and pass into other organs and the bloodstream, causing 

serious health risks. During the same lockdown period, global air traffic dropped in 

most countries was reduced by 60-90%. Seven out of the 10 cities studied, 

including New Delhi, Seoul, Wuhan and Mumbai, saw significant 

improvements in air quality. Those with historically higher levels of PM2.5 

pollution witnessed the most substantial drops in pollution. The report was 

released to coincide with the 50th anniversary of Earth Day, which this year is 

focused on climate action. [CNN air pollution reductions, 22.4.2020 

[https://edition.cnn.com/2020/04/22/world/air-pollution-reduction-cities-

coronavirus-intl-hnk/index.html ]. 

The most dramatic drops in air pollution occurred in cities with 

historically high levels of PM2.5: New Delhi experienced a 60% reduction in 

PM2.5 readings compared to the same time period in 2019. The hours for 

which Delhi experienced "unhealthy" rated air pollution fell from 68% in 2019 

to 17% in 2020’s lockdown. Seoul had a reduction in air pollution of 54% 

compared to 2019. Wuhan saw a reduction in air pollution of 44% during its 

lockdown when compared to 2019. Mumbai, another big Indian city, 

witnessed reductions of 34%. São Paulo in Brazil was witnessed reductions 

of 32% 2019. Los Angeles (LA) saw its longest streak of clean air on record 

https://www.eea.europa.eu/highlights/air-pollution-goes-down-as
https://www.icao.int/sustainability/Documents/COVID-19/ICAO_Coronavirus_Econ_Impact.pdf
https://edition.cnn.com/2020/04/22/world/air-pollution-reduction-cities-coronavirus-intl-hnk/index.html
https://edition.cnn.com/2020/04/22/world/air-pollution-reduction-cities-coronavirus-intl-hnk/index.html
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(dramatic reduction of vehicular transport): during its lockdown period, fine 

particle pollution (PM2.5) in LA was down 31% when compared to 2019, and 

down 51% when compared to the previous four-year average. New York City 

saw air pollution drop 25% as a result of its lockdown. London and Madrid 

saw more modest reductions in air pollution at 9% and 11% respectively. In 

Italy, the capital Rome saw a 30% decrease in pollution during its lockdown 

period. Delhi, Mumbai and Los Angeles experienced their best March air 

quality on record in 2020. The IQAir report analyzed hourly PM2.5 readings 

recorded by seven governmental agencies as well as readings provided by 

supplemental, validated non-governmental monitoring stations. All locations 

and their data sources are visible on the IQAir AirVisual app and website: 

[https://www.iqair.com/air-quality-map] & [https://www.iqair.com/blog/press-

releases/report-impact-of-covid-19-on-air-quality-in-10-major-cities]. 

 

Figure 1. New Delhi 2019 and 2020. The first photograph was taken in 

November 2019. The second photo was taken on March 30, 2020. Credit: 
CNN.  The sudden fall in pollutants and the subsequent blue skies signal a 
dramatic shift for India, which has 21 of the world’s most polluted cities, 
according to the IQAir AirVisual’s 2019 World Air Quality Report. 
 

India during the pandemic enforced a series of lockdowns in big cities 

which have led without exception to a large improvement in air quality. 

Scientists suggest that such interventions may be used as a possible 

emergency measure to combat severe air pollution episodes like those 

witnessed in New Delhi and other major cities during the winter months. 

https://www.iqair.com/air-quality-map
https://www.iqair.com/blog/press-releases/report-impact-of-covid-19-on-air-quality-in-10-major-cities
https://www.iqair.com/blog/press-releases/report-impact-of-covid-19-on-air-quality-in-10-major-cities
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China  
Largest Quarantine resulted in significant reductions in air 
pollution in 44 major Chinese cities 
 

The COVID-19 outbreak, forced China to implemented ―the largest 

quarantine in human history‖ in Wuhan on 23 January 2020. Similar 

quarantine measures were imposed on other Chinese cities within days. As a 

likely side effect of this decrease, many regions in China have recorded 

significant reductions in air pollution between 1 January and 21 March 2020 

for 44 cities in northern China. The reduction of air pollution was strongly 

associated with travel restrictions during this pandemic—on average, the air 

quality index (AQI) decreased by 7.80%, and five air pollutants (i.e., SO2, 

PM2.5, PM10, NO2, and CO) decreased by 6.76%, 5.93%, 13.66%, 24.67%, 

and 4.58%, respectively. Statistical analysis showed that the lockdowns of 44 

cities reduced human movements by 69.85%, and a reduction in the AQI, 

PM2.5, and CO was partially mediated by human mobility, and SO2, PM10, and 

NO2 were completely mediated.6  

 
Figure 2. A central avenue in Wuhan city (11 million), at the center of the 
COVID-19 coronavirus outbreak in China. On 23 January 2020, the central 
government of China imposed a lockdown in Wuhan. Lockd and on all 15 
other cities in Hubei, affecting a total of about 57 million people. On 22 March 
2020, Wuhan loosens its two-month lockdown. On 25 March Hubei lifts the 
lockdown outside of Wuhan, and 8 April Wuhan lifts its lockdown and 
resumes all transportation. 
 

The European Space Agency (ESA) released video that shows air 

pollution vanishing over China as the country goes into COVID-19 

coronavirus lockdown. Air pollution returned as business resumed in China. 

https://en.wikipedia.org/wiki/State_Council_of_the_People%27s_Republic_of_China
https://en.wikipedia.org/wiki/State_Council_of_the_People%27s_Republic_of_China
https://en.wikipedia.org/wiki/State_Council_of_the_People%27s_Republic_of_China
https://en.wikipedia.org/wiki/Lockdown
https://en.wikipedia.org/wiki/Wuhan
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Data from the Copernicus Sentinel-5P satellite, charts nitrogen dioxide (NO2), 

produced primarily by the burning of fossil fuels, over China from Dec. 20 to 

March 16 2020. The map shows the variation of NO2 concentrations over 

China from December to March 2020 (Tropomi instrument on board the 

Copernicus Sentinel-5P satellite). The Copernicus Atmosphere Monitoring 

Service (CAMS) observed a decrease of fine PM2.5 in February 2020 

compared to the previous three years. By combining satellite observations 

with detailed computer models of the atmosphere, studies indicated a 

reduction of around 20-30% in surface particulate matter over large parts of 

China. 

 

Figure 3. China’s efforts to control the COVID-19 outbreak with widespread 
lockdown in major cities reduced dramatically road traffic and energy 
consumption. As a result there was a reduction in air pollution, in particular 
NO2 emissions from vehicular traffic. Satellite data collected by NASA and the 
European Space Agency show a sharp reduction in atmospheric levels of 
nitrogen dioxide (NO2), which is produced from traffic emissions and during 
fossil fuel combustion in China. 

 
As the coronavirus pandemic swept through Asia, many countries 

imposed strict lockdowns to stop the disease from spreading, especially in 

major cities. From Beijing in China to Hanoi in Vietnam, major cities 

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P
https://atmosphere.copernicus.eu/amid-coronavirus-outbreak-copernicus-monitors-reduction-particulate-matter-pm25-over-china
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suspended transport leaving roads empty and the reduction in traffic led to a 

drastic drop in air pollution levels in early 2020.  After liftting lockdowns traffic 

has returned to the roads and pollution is spiking again to previous levels. 

 

Figure 4. The European Space Agency. NO2 over China. This image, using 

data from the Copernicus Sentinel-5P satellite, shows the nitrogen dioxide 
concentrations over China’s lockdown from 7 to 16 March 2020.    

[https://www.esa.int/ESA_Multimedia/Images/2020/03/NO2_over_China ].. 

 
India  
Air pollution droped by 40-50% in big Indian cities like New 
Delhi and Mumbai during the lockdown 
 

The 32-day national lockdown in India has started showing its positive 

effect on air quality across the country as big cities like Delhi and Mumbai. Air 

pollution levels drop by around 40-50%, according to data received from a 

European satellite system. New satellite maps, produced using data from the 

Copernicus Sentinel-5P satellite, show averaged nitrogen dioxide (NO2) 

concentrations over India from January 1 to March 24-25 (first day lockdown) 

to April 20 and compared them to the same time-frame as last year. 

Mumbai (population 19 million) and New Delhi (17 million), two of the 

biggest cities in India, saw drops of around 40-50% compared to the same 

time last year (2019). Significant reductions were observed for NO2 over 

major cities across according to the European Space Agency (ESA). It must 

be noted that data from World Air Quality Report from IQAir, Indian cities 

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P
https://www.esa.int/ESA_Multimedia/Images/2020/03/NO2_over_China
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make up six of the world’s 10 most-polluted urban [Beinjing (China), Dubai 

(UAE), Johannesburg (South Africa), Shenyang (China), Dhaka 

(Bangladesh), New Delhi, Kolkata (India), Sao Paulo (Brazil), etc].7  

 

Figure 5. New satellite maps, produced using data from the Copernicus 

Sentinel-5P satellite, show averaged NO2 concentrations over India from 1 
January to 24 March 2020 and 25 March (the first day of the lockdown) to 20 
April 2020 – compared to the same time-frame as last year. Significant 
reductions in the concentrations can be seen over major cities across India. 
Mumbai and Delhi saw air pollution drops of around 40-50% 
[https://www.esa.int/Applications/Observing_the_Earth/ Copernicus/Sentinel-
5P/Air_pollution_drops_in_India_following_lockdown ]. 

 

South Korea 
Air pollution reductions during lockdown, 2020 

 

South Korea’s air quality (South Korea is 4th largest Asia economy with 

51,6 million population) was estimated (2017) to be the worst among the 

other 37 member states in the Organisation for Economic Co-operation and 

Development (OECD). Its average annual exposure to fine particulate matter 

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P
https://www.esa.int/Applications/Observing_the_Earth/%20Copernicus/Sentinel-5P/Air_pollution_drops_in_India_following_lockdown
https://www.esa.int/Applications/Observing_the_Earth/%20Copernicus/Sentinel-5P/Air_pollution_drops_in_India_following_lockdown
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(PM2.5) 2.5 μm, micrometer diameters was 25.1 micrograms per cubic meter 

(m3), slightly more than double the OECD average of 12.5 μm.  

 
 

Figure 6. South Korea in the last decade faced increasing air pollution 

problems, particularly in the major cities, where a large majority of Koreans 
live, Busan and Seoul. Seoul has days where the bad air quality forces 
schools to invest in indoor sports facilities, to avoid the impact of the poor air 
on students health.The main culprit is airborne fine dust (PM10-PM2.5). Yellow 
dust blowing over from Mongolia and China has long been a natural seasonal 
phenomenon (fine dust is related to China’s rapid industrialization)  

In modern South Korea, fossil fuel combustion was the biggest 

contributor to air pollution. The country relies heavily on fossil energy, due to 

its growing economy and need for energy sources, with oil accounting for 

38% of the primary energy supply, coal 29% and gas 15%. Traffic, factories 

and power plants all contribute to ambient air pollution. Some of the most 

important air pollution episodes appear in winder months in the capital Seoul 

(25,6 million population). Every spring, South Korea, and Japan are victims of 

huge dust storms coming from Mongolia and China.8-10 

During the lockdown in 2020, South Korean capital Seoul saw a 54% 

drop in PM2.5 levels from February 26 to March 18 compared to 2019. In 

pursuit of better air quality around its capital, the South Korean government 

launched its ―1st Seoul Metropolitan Air Quality Control Master Plan (2005-

2014)‖ in 2005. Various projects were implemented in an effort to reduce 

exhaust gas production from vehicles, as well as the administration of 

emission facilities and controls that were placed around multiple energy 

utilities and cities across the country.11  

https://www.theguardian.com/environment/2019/mar/13/social-disaster-south-korea-brings-in-emergency-laws-to-tackle-dust-pollution
https://en.wikipedia.org/wiki/Fossil_fuel
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Figure 7. The capital of South Korea, Seoul, has frequently high range 

concentrations of PM2.5 during winter and spring. Seoul often sees air 
pollution four times worse than average. In 2018, Seoul’s pollution peaked at 
14 times the WHO annual limit for PM. Many people in South Korea have 
argued that most of the pollution comes from Mainland China.{ Smart Air. 
How bad is the air pollution in Seoul? https://smartairfilters.com/en/blog/air-
pollution-seoul/ ]. 

 
Satelite Data for air pollution by European Environment 
Agency (ESA) 

 

Data of air pollutants were collected for nitrogen dioxide (NO2) and 

ozone (O3) data from the TROPOspheric Monitoring 259 Instrument 

(TROPOMI), on‐board the Sentinel‐5 Precursor satellite. The Copernicus 

Sentinels are a fleet of dedicated EU-owned satellites, designed to deliver the 

wealth of data and imagery that are central to the European Union's 

Copernicus environmental programme. The European Commission leads and 

coordinates this programme, to improve the management of the environment. 

The European Environment Agency (EEA) collected data of hourly 

measurements on the ground at about 3,000 monitoring stations actoss most 

European countries in March and April 2020 under lockdown measures. Data 

confirmed large decreases in air pollutant concentrations, especially of 

nitrogen dioxide (NO2) concentrations, largely due to reduced road traffic and 

other transport activities, especially in major cities (Paris, Milan, etc). Large 

reductions occurred in Italian cities. For example, in Milan, average 

concentrations of NO2 for the past four weeks have been at least 24 % lower 

than four weeks earlier this year. The average concentration during the week 

of 16-22 March was 21 % lower than for the same week in 2019. In Bergamo, 

https://smartairfilters.com/en/blog/air-pollution-seoul/
https://smartairfilters.com/en/blog/air-pollution-seoul/
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there has been a constant decline in NO2 pollution over the past four weeks. 

The average concentration during the week of 16-22 March was 47 % lower 

than for the same week in 2019. The new images show the NO2 

concentrations from 13 March until 13 April 2020, compared to the March-

April averaged concentrations from 2019. Madrid, Milan and Rome saw 

decreases of around 45%, while Paris saw a dramatic drop of 54%, 

coinciding with the strict quarantine measures implemented across Europe.12 

 

 

 
Figure 8. Scientists from the Royal Netherlands Meteorological Institute 
(KNMI) have been monitoring air pollution over Europe in the past months 
using data from the Tropomi instrument of the Copernicus Sentinel-5P 
satellite. The new images show the nitrogen dioxide (NO2) concentrations 
from 13 March until 13 April 2020, compared to the March-April averaged 
concentrations from 2019. Madrid, Milan and Rome saw decreases of around 
45%, while Paris saw a dramatic drop of 54% – coinciding with the strict 
quarantine measures implemented across Europe and trafic restricitons.  
 

http://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P/Coronavirus_lockdown_leading_to_drop_in_pollution_across_Europe
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The European Environment Agency (EEA) collected data of hourly 

measurements on the ground at about 3,000 monitoring stations across most 

European countries in March and April 2020 under lockdown measures. Data 

confirmed large decreases in air pollutants in major cities, especially of NO2 

due to reduced road traffic and other transport activities. In Milan, average 

concentrations of NO2 for four weeks have been at least 24 % lower than four 

weeks earlier in 2020. The average concentration during the week of 16-22 

March 2020 was 21% lower than for the same week in 2019. Bergamo 

witnessed constant decline in NO2 pollution in the week of 16-22 March down 

by 47 %. In Rome, average NO2 concentrations for the past four weeks were 

26-35 % lower than for the same weeks in 2019. Similar trends can be seen 

In Barcelona, average NO2 levels went down by 40 % (compared with 2019 

reduction was 55 %). In Madrid, average NO2 levels went down by 56 % 

(compared with the same week in 2019 reduction was 41 %). In Lisbon, 

average NO2 levels went down by 40 % (compared with the same week in 

2019, the reduction was 51 %). [EEA, https://www.eea.europa.eu/ 

highlights/air-pollution-goes-down-as]. 

 
 
Figure 9. The image shows the mean density of nitrogen dioxide (NO2) over 

Europe between January 2003 and June 2004, as measured by the 
SCIAMACHY instrument on ESA's Envisat satellite. Credit: ESA, University of 
Heidelberg. [European Association of Remote Sensing Companies, EU, 
https://earsc-portal.eu/pages/viewpage.action?pageId=16549044 

https://www.eea.europa.eu/%20highlights/air-pollution-goes-down-as
https://www.eea.europa.eu/%20highlights/air-pollution-goes-down-as
https://www.eea.europa.eu/%20highlights/air-pollution-goes-down-as
https://earsc-portal.eu/pages/viewpage.action?pageId=16549044
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Reduction of air pollution in major cities during lockdown 
 

Ambient air pollutants during the coronavirus pandemic and the 

following lockdowns and restrictions in the movement of people in major cities 

were collected and analysed. According to IQAir some of the most populated 

global cities, including Delhi, Seoul, Los Angeles, New York, Sao Paulo, 

London, Madrid, Mumbai and Wuhan, experienced 25% to 65% reduction in 

fine particulate matter or PM2.5. 

 

Figure 10. Several global cities, including Delhi, Seoul, Los Angeles, and 

New York, experienced 25% to 65% reduction in fine particulate matter or 
PM2.5 air pollutants during the lockdown, according to a report by IQAir. 
Bloomberg, 22.4.2020.  [https://www.bloomberg.com/graphics/2020-pollution-
during-covid-19-lockdown/].  

 

The WHO estimates that 4.2 million premature deaths (annually) 

globally are linked to ambient air pollution (NO2, O3, PM, CO, SO2, etc), 

mainly from heart disease, stroke, chronic obstructive pulmonary disease, 

lung cancer, and acute respiratory infections in children. 

https://www.iqair.com/world-air-quality
https://www.bloomberg.com/graphics/2020-pollution-during-covid-19-lockdown/
https://www.bloomberg.com/graphics/2020-pollution-during-covid-19-lockdown/


 

15 

 

Air pollution emissions have decreased substantially in Europe over 

last decades, but poor air quality in major European cities continues to harm 

human health and the environment. High concentrations of air pollutants 

(NO2, O3, PM, etc) can cause an estimated 400,000 premature deaths in 

Europe every year (reducing the age of death to old people living in big urban 

areas by 3-5 years, ―years of life lost‖) and it is the single largest 

environmental health risk in Europe. 

New Delhi 

 
 
Figure 11. The India Gate war memorial in New Delhi, India, on October 17, 
2019. According to the World Economic Forum, air pollution alone kills 1.25 
million people in India annually. Anushree Fadnavis/Adnan Abidi/Reuters 
 

Los Angeles 

  

 
Figure 12. The usual smog in Los Angeles, California. David McNew/Getty 

Images. The San Gabriel Mountains are visible in Los Angeles, California, on 
April 14, 2020. David McNew/Getty Sources: Business Insider, Getty 

https://www.eea.europa.eu/highlights/cutting-air-pollution-in-europe
https://www.eea.europa.eu/highlights/cutting-air-pollution-in-europe
https://www.eea.europa.eu/highlights/cutting-air-pollution-in-europe
https://www.eea.europa.eu/highlights/cutting-air-pollution-in-europe
https://www.businessinsider.com/photos-stay-at-home-order-reduced-los-angeles-notorious-smog-2020-4
https://www.businessinsider.com/photos-stay-at-home-order-reduced-los-angeles-notorious-smog-2020-4
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Jakarta , Indonesia 

 
 

 
Figure 13. The skyline of Jakarta, Indonesia, on July 4, 2019. Willy Kurniawan/ 
ReutersSource: The skyline of Jakarta, Indonesia, on April 16, 2020. Willy 
Kurniawan/Reuters, Source: The Jakarta Post 

 
Air pollution reductions: Milan, Paris, Rome 

 

The Copernicus Sentinel-5P satellite has recently mapped air pollution 

across Europe and has revealed a significant drop in NO2 concentrations 

(under strict quarantine measures) over Paris, Milan, and Rome. 

 

Figure 14. The Copernicus Sentinel-5P satellite mapped air pollution across 
major cities in Europe and has revealed a significant drop in NO2 
concentrations – coinciding with the strict quarantine measures over major 
cities across Europe, specifically Partis, Milan and Rome. 
[https://www.intellinews.com/dramatic-fall-in-pollution-in-european-
coronavirus-hotspots-but-business-as-usual-in-the-balkans-179858/ ].  

https://www.thejakartapost.com/news/2020/04/14/air-quality-in-jakarta-is-improving-for-now.html
https://www.intellinews.com/dramatic-fall-in-pollution-in-european-coronavirus-hotspots-but-business-as-usual-in-the-balkans-179858/
https://www.intellinews.com/dramatic-fall-in-pollution-in-european-coronavirus-hotspots-but-business-as-usual-in-the-balkans-179858/
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Figure 15.  Warsaw , Poland. Poland, which still relies on coal for most of its 
electricity generation, was one of the countries in Europe most positively 
impacted, with a reduction of particulate matter pollution (PM10) of 17% – the 
fifth biggest drop. According to the European Environment Agency (EEA), in 
2018, Warsaw ranked as one of the EU capitals with the highest air pollution 
levels. More than 400,000 premature deaths in the EU in 2018 resulted from 
air pollution according to another recent EEA study. During colder months, 
when the air is damp and people use coal heaters, Warsaw can be veiled in a 
cloud of smog. 

 

 
 
Figure 16. Daily average NO2 concentration in the central city locations in the 
period 1-15 April (2019 and 2020). 
 

https://kafkadesk.org/2020/05/02/coal-exit-not-realistic-by-2030-says-polands-top-power-producer/
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How the COVID-19 pandemic affected the global economic 
prospects 

 

The COVID-19 pandemic has spread with alarming speed infecting 

millions and bringing global economic activity to a near-standstill as countries 

imposed tight restrictions on commercial and financial activities. The 

economic damage is already evident and represents the largest economic 

shock the world has experienced in decades.  

In June 2020 the World Bank’s Global Economic Prospects [Global 

Economic Prospects. Pandemic, Recession: the Global Economy in Crisis, 

2020, https://www.worldbank.org/en/publication/global-economic-prospects]. 

described both the immediate and near-term outlook for the impact of the 

COVID-19 pandemic and the long-term damage it has dealt to prospects for 

growth. The baseline forecast envisions a 5.2% contraction in global GDP in 

2020, using market exchange rate weights—the deepest global recession in 

decades, despite the extraordinary efforts of governments to counter the 

downturn with fiscal and monetary policy support. Over the longer horizon, 

the deep recessions triggered by the pandemic are expected to leave lasting 

scars through lower investment, an erosion of human capital through lost 

work and schooling, and fragmentation of global trade and supply linkages.13 

 

Figure 17. The baseline forecast envisions a 5.2% contraction in global GDP 

in 2020—the deepest global recession in decades. Per capita incomes in 
most emerging and developing economies will shrink this year. 

https://www.worldbank.org/en/publication/global-economic-prospects
https://www.worldbank.org/en/publication/global-economic-prospects
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Another impact of the COVID-19 pandemic in the first months of 2020, 

was an unprecedented reduction in global economic activity, industrial 

production, air travel and road traffic activities. The pandemic struck at the 

core of global value chain hub regions, including China, Europe and the US. 

In the past decades international production, trade and investments were 

increasingly organised within so-called Global Value Chains (GVCs) where 

the different stages of the production process are located across different 

countries. GVCs have become a dominant feature of world trade, 

encompassing developing, emerging, and developed economies. The whole 

process of producing goods, from raw materials to finished products, is 

increasingly carried out wherever the necessary skills and materials are 

available at competitive cost and quality. Globalisation motivates companies 

to restructure their operations internationally through outsourcing and 

offshoring of activities. Firms try to optimise their production processes by 

locating the various stages across different sites. Globally, companies and 

industrial conglomerates moved towards the international dispersion of value 

chain activities such as design, production, marketing, distribution, etc, as 

more profitable and efficient.[https://www.oecd.org/sti/ind/global-value-

chains.htm ]. 

The COVID-19 pandemic struck at the core of global value chain hub 

regions. Industrial production in China has fallen by 13.5% in January and 

February 2020 combined, compared with the previous year.and caused 

severe problems for international production networks and economists worry 

that it might leave its legacy for years to come. In the past 40 years (1980-

2020) much of manufacturing production world-wide has been organized in 

what has become known as global value chains. China is a primary producer 

of high-value products and components, but is also a large customer of global 

commodities and industrial products, and a major consumer. According to the 

OECD repot, the spread of the coronavirus has prompted many governments 

to introduce unprecedented measures affecting the global economic activity, 

commerce and transport on an international scale. 14 

https://www.oecd.org/sti/ind/global-value-chains.htm
https://www.oecd.org/sti/ind/global-value-chains.htm
https://iap.unido.org/articles/what-are-global-value-chains-and-why-do-they-matter


 

20 

 

 

Figure 1. Globalization has transformed how nations, firms and workers 
compete in the international economy over the past half century. Global 
Value Chains (GVCs) in the past 30 years has accelerated economic growth 

in industrial countries. It has enabled an unprecedented convergence: poor 
countries grew faster and began to catch up with richer countries. Productivity 
and incomes rose in countries that became integral to global value chains—
China, Indonesia, Vietnam, South Korea and Bangladesh, among others 
[https://blogs.worldbank.org/developmenttalk/how-important-are-global-value-
chains-development-read-new-wdr2020-draft-report-and ].  
 

The Organization of Economic Co-operation and Development (OECD. 

Paris), an intergovernmental economic organisation with 37 developed 

member countries, founded in 1961, produced recently a report on Policy 

Responses to coronavirus COVID-19. According to the OECD repot, the 

spread of the coronavirus across countries has prompted many governments 

to introduce unprecedented measures to contain the epidemic. These priority 

measures have led to many businesses being shut down temporarily, 

widespread restrictions on travel and mobility, financial market turmoil, an 

erosion of confidence and heighted uncertainty. In a rapidly changing 

environment, it is extremely difficult to quantify the exact magnitude of the 

impact of these measures on GDP growth, but is clear that they imply sharp 

contractions in the level of output, household spending, corporate investment 

and international trade. It provided an interesting picture of the reductions of 

emissions from anthropogenic activities that caused many environmental 

problems, increased premature mortality in urban populations and adverse 

effects on climate change and rising temperatures.15 

 

https://blogs.worldbank.org/developmenttalk/how-important-are-global-value-chains-development-read-new-wdr2020-draft-report-and
https://blogs.worldbank.org/developmenttalk/how-important-are-global-value-chains-development-read-new-wdr2020-draft-report-and
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Conclusions 
 

On January 23rd 2020, the Chinese city of Wuhan was placed under 

quarantine because of the coronavirus pandemic. Subsequently, the Chinese 

government placed the whole country on lockdown shuting down public 

transport, industrial activities, businesses centers, shops, etc. On January 

30th, WHO confirmed the worldwide coronavirus pandemic. Form February 

2020, outbreaks of the infection appeared around the globe and by the end of 

March half of the world population was under some form of lockdown. 

International industrial activities shut down and globally road, naval and air 

transport came to halt. Air travel dropped by 96%. Global fossil oil demand 

declined drastically. Inevitably, air pollution in major cities all over the world 

decreased dramatically. In particular, nitrogen dioxide (NO2) from the 

vehicular combustion emissions. Measurements from the European Space 

Agency’s Sentinel-5P satellite showed that during February-April 2020, levels 

of NO₂ over cities and industrial areas in Asia and Europe were lower than in 

the same period in 2019, by as much as 40%. Air pollution observations (in 

the first months of 2020) from NASA and the European Space Agency 

satellites showed that  levels of NO2, ozone (O3), particulate matter PM2.5, 

CO2, and other air pollutants have dropped substantially in major cities. 

Recent studies, published in the journal Geophysical Research Letters, have 

found that NO2 dropped up to 60% in northern China, Western Europe and 

the U.S. in early 2020.16,17 The EEA’s data showed that nitrogen dioxide 

(NO2) decreased in many Italian cities because of lockdown. In Milan at least 

24 % lower, Bergamo, for week of 16-22 March was 47 % lower and in Rome, 

by 26-35%. Similar trends were detected in other European cities. In 

Barcelona, average NO2 went down by 40 %, in Madrid down by 56 %, and in 

Lisbon, down by 40-51 % (compared with the same week in 2019). Although 

air pollution emissions in European capitals have decreased in recent years, 

poor air quality causes an estimated 400,000 premature deaths in Europe 

every year. Air pollution levels in major cities were restored with the final 

stages of lockdown and the resumption of vehicular traffic in urban areas and 

other economic and social activities.  

https://news.agu.org/press-release/covid-19-lockdowns-significantly-impacting-global-air-quality/
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