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Abstract Global environmental change is mainly

due to human behaviours and is a major threat to

sustainability. Despite all the health and economic

consequences, the impact of the COVID-19 pandemic

lockdown on environmental health warrants the sci-

entific community’s attention. Thus, this article

examined and narratively reviewed the impact of

several drastic measures taken on the macro environ-

ment and holistic planetary health. We note that the

amount of pollution in the air, water, soil, and noise

showed a significant decline during the pandemic.

Global air quality improved due to lower

anthropogenic emissions of air pollutants and atmo-

spheric particles. Water ecosystems also demonstrated

signs of recuperation in many countries. Less com-

mercial fishing internationally resulted in the restora-

tion of some aquatic life. Additionally, significant

reduction of solid and water waste led to less soil

pollution. Some places experienced cleaner beaches

and ocean water while wildlife sightings in urban areas

across the world occurred more often. Lastly, the

COVID-19 pandemic lockdown also led to a world-

wide decline in noise pollution. However, the bene-

ficial environmental effects will not be permanent as
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the world gradually returns to its pre-pandemic status

quo. Therefore, behavioural changes such as adopting

a lifestyle that reduces carbon footprint are needed to

make a positive impact on the environment. In

addition, world leaders should consider the national

policy changes necessary to ensure continuity of as

many of the positive environmental impacts from the

COVID-19 pandemic lockdown as possible. Those

changes would also serve to lessen the likelihood of

another zoonotic calamity.

Keywords COVID-19 � Pandemic � Lockdown �
Pollution � Environmental health

Introduction

Coronavirus disease-2019 (COVID-19) is now con-

sidered one of the world’s greatest challenges and

biggest catastrophes since World War II (Gautam,

2020b). As of today, 12 July 2021, there are nearly 200

million people infected with the virus and over 4

million deaths worldwide. Unfortunately, these num-

bers are still on the rise.

While the COVID-19 pandemic continues to rav-

age both the health and economy of nations around the

world, we are also contending with one of the greatest

crises in human history, i.e., global environmental

change. The change is mainly due to human

behaviours and is a major threat to over half of the

world’s population. Unfortunately, the world’s poor-

est communities, those with the least responsibility for

producing environmental decay, are the most affected

(Fust, 2010). If the human population continues to

contribute to climate change, rising global tempera-

tures and more natural disasters will plague the world.

We would likely encounter more flooding and more

droughts with rising sea levels and higher tempera-

tures (Huckelba & Van Lange, 2020). Climate scien-

tists have estimated that the Arctic Ocean will be free

of ice by the summer of 2050 (Screen & Deser, 2019).

As the ice melts, ancient viruses and bacteria from the

permafrost soils that are potentially harmful to human

beings may be released (Tsangaras & Greenwood,

2018). This could cause more outbreaks of infectious

diseases in addition to the diseases of zoonotic origin

that we are already experiencing.

To date, there have been several studies regarding

the environmental impact of the COVID-19 pandemic.

Helm et al. presented a comprehensive research

agenda from the environmental and economics per-

spective with five sets of research questions including

(1) the short-term effects, (2) the longer-term eco-

nomic effects and some of their potential environ-

mental effects, (3) deglobalisation, trade and

environmental effects, (4) environmental aspects of

intergenerational equity, the balance sheet approach,

and natural capital, and (5) the permanent effects on

behavioural shifts (Helm, 2020). Another article

provided four underlying research clusters based on

a systematic content analysis of the studies, namely (1)

COVID-19 and environmental degradation, (2)

COVID-19 and air pollution, (3) COVID-19 and

climate or meteorological influences, and (4) COVID-

19 and temperature (Shakil et al., 2020). Lopez-

Feldman et al. provided an insight on air pollution

exposure from the COVID-19 pandemic (López-

Feldman et al., 2021). There was also a review that

focused on the negative impact of the pandemic on

socio-economic factors and the positive environmen-

tal impact on air and water quality (Saadat et al.,

2020). Straka et al. discussed improved air quality

during the pandemic in the United States (Straka et al.,

2021). Another study which examined the effect of

meteorological factors on COVID-19 health outcomes

reported that high temperature and high humidity

minimise the transmission of COVID-19 but when the

temperature, wind speed, dew or frost point, precip-

itation, and surface pressure are low, the transmission

is enhanced (Sarkodie & Owusu, 2020). In the

literature on the subject that we reviewed, there was

no comprehensive narrative summarizing the positive

environmental impacts of the COVID-19 pandemic

lockdown globally.

Naturally, there has been a lot of research on

COVID-19 and most of it has been focused rightly on

the negative impact of the pandemic. Disease, death,

and economic devastation certainly warrant such

attention. However, even though the outbreak has

adversely altered the everyday lives of millions of

people around the world since its onset, there have also

been some benefits. With a non-normative approach,

this paper considers various unexpected positive

aspects of the COVID-19 pandemic lockdown on

planetary health. Even if we will not continue

‘‘lockdowns’’ after the COVID-19 pandemic abates,
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the positive environmental impacts we witnessed

during the pandemic show that it is still possible to

make great and rapid positive change. This fact should

persuade citizens and governments around the world

who doubt that we can or should act in environmental

and climate change matters that it is necessary, urgent

and, above all, possible to effect change. For the sake

of all life on earth, authorities everywhere must press

for new policies that will address global environmen-

tal change including climate change, environmental

degradation, and the looming threat of more zoonotic

pandemics. The objective of this paper is to identify

many of the positive environmental changes that

occurred during the COVID-19 pandemic and point to

those as examples for policymakers and citizens

around the world to show that it is still possible to

make great and rapid positive change.

Materials and methods

In this paper, we discussed the positive impacts of the

COVID-19 pandemic lockdown on four environmen-

tal domains: air, water, soil, and noise. The positive

effects were defined as reduction of air pollutants;

improved water quality and increases in aquatic life;

reduction of solid waste, wastewater and sewage

sludge; and decreases in noise pollution. We searched

through two major citation databases, namely

PubMed, and Google Scholar using the terms

‘COVID-19 pandemic’, ‘environment’, ‘air’, ‘water’,

‘soil’, ‘noise’, ‘aquatic life’, ‘land use’, ‘wildlife’,

‘zoonotic disease’ for articles dated between 1st

January 2020 and 1st February 2021. We also used

reverse-forward citation (hand searches) from the

included studies to search for relevant studies. We

limited our search to English language articles only.

Environmental impacts of the COVID-19

pandemic lockdown

The outbreak of COVID-19 was declared a pandemic

by the World Health Organization (WHO) on 11th

March 2020 (Mitra et al., 2020). Quarantine, isolation,

and lockdownmeasures were implemented in much of

the world as per public health epidemiology practices

in order to mitigate human-to-human transmission of

COVID-19 (Shah et al., 2020). The measures taken by

countries to tackle this crisis have led to an enormous

economic meltdown and disruptions in social beha-

vioural patterns (Hart & Halden, 2020). However, this

once-in-a-century phenomenon paradoxically resulted

in some positive impacts on planetary health. By

taking into account the impact of industry shutdowns,

lockdowns, and travel bans, there were multiple

environmental benefits from the COVID-19 outbreak,

primarily due to less anthropogenic pollution.

Air quality and atmospheric particles

According to the WHO, 4.6 million people die

annually from diseases and illnesses directly linked

to unhealthy air quality (Cohen et al., 2017). Air

pollution has been known to be associated with a

major prevalence of respiratory diseases such as

pneumonia, chronic obstructive pulmonary disease,

asthma, and others (Van Donkelaar et al., 2010). Air

pollutants such as nitrogen dioxide (NO2), sulphur

dioxide (SO2), and particulate matter 2.5 (PM2.5) are

present in our atmosphere in alarming amounts and

data show more people are dying each year due to bad

air quality. Before the pandemic, in the period between

2016 and 2018, nearly 10,000 additional premature

deaths in the US were associated with the increase in

PM2.5. For the year 2016, these deaths, apart from the

tragedy they represent, also resulted in $89 billion in

economic damages (Clay & Muller, 2019). The 2019

World Air Quality Report showed that South Korea

was among 37 member countries of the Organisation

for Economic Co-operation and Development with the

highest PM2.5 level in the air. In China, 98% of the

cities surpassed the targets established by WHO

guidelines. Of the top 30 most polluted cities, 21 are

located in India while five are located in Pakistan

(IQAir, 2019).

During the COVID-19 pandemic, many places

across the globe implemented lockdown measures.

The mobility index report based on Google tracking

data from February to April 2020 across the region that

includes Spain, Italy and France showed a reduction of

up to 90% in mobility (Muhammad et al., 2020). There

were travel restrictions for tourism, entertainment, and

personal purposes. The restrictions caused many

flights to be grounded resulting in a significant

lessening of emissions since planes are known for

their intensive use of fossil fuels. Industrial production

decreased and there was a reduction in the use of
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vehicles, both of which lowered demand for oil and

reduced extraction and refining activity. The world

also saw a decline in coal consumption by power

plants. While several studies found an increase in

ozone levels during the pandemic (Grange et al., 2020;

Huang et al., 2021; Lovrić et al., 2021), overall, the

unprecedented circumstances of the pandemic lock-

down brought about a major reduction in air pollution,

resulting in positive effects concerning air quality

worldwide (Lenzen et al., 2020).

Globally, atmospheric emissions were reduced by

0.6 Mt of PM2.5, and 5.1 Mt of SO2 and NO2. It is

noteworthy that in the 32-year history of intergovern-

mental climate policy, none of the attempts by any

government or any international agreement has had

such a drastic mitigation impact on air pollution

(Lenzen et al., 2020). Data collected on the level of

concentration of aerosol optical depth (AOD) by

Moderate Resolution Imaging Spectroradiometer

onboard National Aeronautics and Space Administra-

tion’s (NASA) satellites indicated a massive reduction

by 50% of AOD in the India region’s air quality. This

is due to the substantial change in aerosol levels, the

lowest in 20 years, because of COVID-19 lockdowns

in India (Gautam, 2020b). The pandemic also exerted

a major downward effect on China’s energy consump-

tion and air pollutant emissions (Wang & Su, 2020).

During the quarantine in China, there was a significant

reduction in NO2 concentrations based on data

collected by the TROPOspheric Monitoring Instru-

ment onboard the Copernicus Sentinel-5 Precursor

satellite. The ozone monitoring instrument aboard the

NASA Aura spacecraft also reported similar atmo-

spheric changes. There was as much as 30% NO2

emission reduction just in Central China (Dutheil

et al., 2020). A similar trend was also observed with

emissions of carbon dioxide (CO2) associated with the

use of fossil fuels like coal and crude oils. The CO2

emissions decreased by 18.7% (182 Mt CO2) com-

pared to the first quarter in 2019, including decreases

of 12.2% (92 Mt CO2) in the industrial sector, 61.9%

(62 Mt CO2) in transport, and 23.9% (28 Mt CO2) in

construction (Wang et al., 2020). Some data showed

that there was a reduction of nearly 1 million tons of

carbon emissions during the lockdown, which is

equivalent to 6% of global emissions. The PM2.5

index in China across 367 cities also showed a

reduction of 18.9 lg/m3 (Zambrano-Monserrate

et al., 2020). In Turkey, the PM2.5 index was reduced

by 34.5% by the end of April 2020 (Aydın et al., 2020).
According to the European Space Agency (ESA) and

NASA, European countries such as Spain, Italy, and,

France as well as the US also showed a 20–30%

reduction of NO2 during the pandemic (Gautam,

2020a).

The enduring global COVID-19 pandemic lock-

down is revealing the direct link between the level of

air pollution and the amount of economic activity,

including manufacturing, transportation, energy gen-

eration, etc. This suggests that in order to fight air

pollution, a renewable and green energy-based system

will be required and should be widely adopted

whenever possible in all areas, particularly at indus-

trial sites. For instance, encouragement from govern-

ments, including tax reduction, subsidies, or monetary

rewards to encourage the use of solar panels and

windmills for both the residential and industrial

sectors. This pandemic also provides an excellent

chance for us to study and invent ways to monitor

urban traffic and transportation in order to cut fuel

consumption and maintain a healthy environment.

Reduced road travel and fewer air flights throughout

the world resulted in a significant reduction in fuel use.

One way to maintain reduced road travel is to

encourage public transit. Travelling via public transit

consumes less energy and causes less pollution than

travelling by private vehicles. In addition, providing

financial incentives to promote the use of electric

vehicles or bike riding are also pivotal steps towards a

greener environment.

Water quality and aquatic life

Air pollutants in the atmosphere could cause nutrient

pollution in waterways as well. For instance, NO2 can

react with other chemicals to form acid rain, which

specifically causes harm to freshwater ecosystems

including streams, rivers, lakes, and watersheds.

Water acidification, along with the concomitant

reduction in acid neutralization capacity, has led to

deleterious changes in water quality (Akimoto, 2003;

Clair & Hindar, 2005). With regards to the air

pollution reduction mentioned earlier, there would

be an expected reduction in acid rain formation

thereby producing higher availability of freshwater

globally.

Water ecosystems showed signs of recuperation in

many parts of the world during the pandemic. There
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was an improvement in the water quality of the Ganga

River, the ‘National River’ of India, during the

lockdown especially around industrial clusters and

urban areas. The effect could be seen in terms of

increased dissolved oxygen and decreased biological

oxygen demand, faecal coliform, total coliform, and

nitrate concentration. With improved water quality,

the river’s self-cleaning properties were enhanced.

Typically, there are vast quantities of effluent from

domestic and industrial wastewater that reach the river

untreated or partially treated and this results in severe

deterioration of water quality. Over the last two

decades, several government programs cost the gov-

ernment millions of dollars without much success.

During the lockdown period, there was a reduction of

approximately 1300–1340 million litres per day of

industrial wastewater. Other human activities like

social and religious functions, waterways transport,

fishing, and so forth were also prohibited, leading to

less dumping of solid waste and less littering along its

banks by residents and tourists. Recent research by the

Indian Institute of Technology, Roorkee, showed that

the water of the Ganga River became fit for drinking

purposes during the pandemic. As defined by the

Central Pollution Control Board, the river was listed as

category ‘‘A’’ and its waters were classified as fit for

drinking with conventional treatment (Dutta et al.,

2020; Upadhyay, 2020). Improvement was also

observed in the Yamuna River, near Delhi. Measure-

ments of the dissolved oxygen in the river water were

as high as about 5 mg/L during the pandemic. After

two months of COVID-19 lockdown, the water in

Venice, Italy, also appeared cleaner and aquatic life

became more noticeable, something not seen in the

city for many years. As the number of tourists

dropped, activity on the waterways, sediment churn-

ing, and other causes of water pollution dropped

substantially causing the waters in Venice’s canals to

be much cleaner compared to the time before COVID-

19 (Saadat et al., 2020).

Another unexpected environmental impact was

observed in aquatic life. Due to the migratory nature

of fishermen and the frequency of international

visitors, it was feared that fishing communities and

ports could potentially become hotspots for COVID-

19 infection (FAO, 2020). Therefore, many fisheries

across the world experienced partial or complete

shutdown resulting in a reduction of fishing activities

during the pandemic. In addition to port shutdowns,

there was a sharp decline in demand for seafood, loss

of access to cold storage, and termination of shipping

and air cargo services (Orlowski, 2020). The reduction

in fishing and its related industries allowed marine

ecosystems some time to recover. According to Dr.

Rainer Froese of the GEOMAR Helmholtz Centre for

Ocean Research in Germany, a decline in fishing

caused by the pandemic would lead to a rise in fish

biomass. European fish stocks such as whitefish,

flatfish, and herring would nearly double their biomass

if there were no fishing for one year. China also

reported that tuna, which originally followed the

Kuroshio Current to Japanese fishing grounds via the

China Sea, appears to have stopped to feed in the

China Sea (Korten, 2020). Furthermore, Carlos

Quarte, research chair at the Red Sea Research Center

in Saudi Arabia, stated that the pandemic accelerated

the regeneration of fish populations allowing the

Center to meet conservation targets faster. The

COVID-19 pandemic lockdown was a de facto

moratorium on heavily fished stocks which created

an effect similar to the virtual cessation of commercial

fishing during World Wars I and II.

There were also reports showing increases in sea

mammals such as killer whales, dolphins, and seals in

regions where they have not been seen in decades

(Lombrana, 2020). In addition, endangered turtles are

experiencing a resurgence. In Thailand, the nests for

leatherback sea turtles are at their highest numbers in

two decades. A similar trend was seen in Florida, US,

with a significant increase of 76 leatherback sea turtle

nests compared to 2019 (Geggel, 2020). The practices

of pharmaceutical firms along with other overharvest-

ing activities led to a decline in the number of

horseshoe crabs over the decades. During the pan-

demic, there was a sign of recovery with hundreds of

thousands of horseshoe crabs spawning on the shores

of the Delaware Bay in the Eastern US. This in return

assisted a rebound in red knot birds which rely on the

eggs of the crabs for food (Nishan, 2020). A global

mass coral bleaching has been occurring since 2014

due to global warming. During the pandemic, there

were signs of rebound for the coral reef ecosystems.

For instance, in Hawaii, there was an increase in the

coral reef especially among baby corals when com-

pared to 2019 (Tianna, 2020). Both the reduction in

fisheries activities and the restoration of aquatic life

during the pandemic may have caused a decline in the
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extraction of blue carbon that further reduced atmo-

spheric CO2 emissions (Mariani et al., 2020).

Although there have been some good environmen-

tal results from the COVID-19 pandemic lockdown, a

few weeks or months will not be sufficient to undo or

repair the environmental damage that has been done

over many years. Governments need to build proper

sewage treatment plants and ensure that businesses

and industries dispose of their waste in accordance

with strict rules and regulations, imposing heavy fines

on violators. In the context of fisheries, better

enforcement of national rules over fishing would

likely improve fisheries management. International

and regional agreements for the monitoring, control,

and surveillance of local and international waters may

help prevent overfishing. Researchers should also

focus on action-oriented studies to identify the con-

sequences of long-term food security as well as

environmental and resource management implications

of current fishing activities and seek alternatives for

seafood-based food and other products.

Soil quality, land use, and wildlife sightings

The soil is an essential component of the ecosystem

that regulates not only the surrounding environment

but also affects water, climate, and food production

(Mishra et al., 2020). Soil contamination from anthro-

pogenic activities, specifically urbanisation, will

reduce crop yield and its quality. It will also change

soil organic matter and its biodiversity as well as the

quality of groundwater (Singh & Singh, 2020). During

the pandemic, there were reports of a significant

reduction of solid waste. A survey from Tunisia

showed that 85% of respondents indicated positive

changes in food waste prevention by setting up a

strategy of saving, storing, and eating leftovers (Jribi

et al., 2020). In Morocco, two cities, Khenifra and

Tighassaline, showed a reduction in municipal solid

waste in March 2020 compared to March 2019 (2572

tons versus 2456 tons; 136 tons versus 126 tons,

respectively) (Ouhsine et al., 2020). In Shanghai,

China, there was a reduction of approximately 23% in

household waste (Fan et al., 2020). Solid waste from

industrial and construction activities was also reduced

during the crisis (Qarani & Development, 2020).

Wastewater and sewage sludge contribute to soil

pollution as well. Several reports indicated a decrease

in municipal, industrial, commercial, and grey water

waste during the pandemic. Increased green areas and

lesser soil erosion were observed as well (Qarani &

Development, 2020). One study indicated that every

1% increase in urban vegetation would result in a 2.6%

decrease in cumulative COVID-19 cases (You & Pan,

2020). Moreover, a notable change in the appearance

of many beaches across the world could be seen during

the pandemic lockdown. Waste generated by tourists

was significantly reduced resulting in beaches such as

Acapulco in Mexico, Barcelona in Spain, and Salinas

in Ecuador now looking cleaner with clearer waters

(Zambrano-Monserrate et al., 2020). A survey from

observations on Salinas, Manta, and Galápagos

beaches indicated that the lockdown also led to a

temporary improvement of environmental conditions

similar to marine protected areas. Approximately 45%

of the Respondents agreed that the beaches are cleaner

with lesser plastic (Ormaza-González & Castro-

Rodas, 2020). As stated earlier, better air and water

quality result in less acid contamination of the ground

and thereby causing a drop in soil acidification. For all

these reasons, soil contamination declined signifi-

cantly and this led to improved soil quality.

There was also a surge in wildlife sightings during

the COVID-19 pandemic lockdown, particularly in

urban environments. These sightings included a wild

puma in downtown Santiago, Chile, during a night-

time curfew, and a herd of plundering goats on the

streets of Llandudno, Wales (Child, 2020). These

incidences are mainly due to a significant reduction in

human mobility during the crisis. The COVID-19

‘‘anthropause’’ reduced the destructive effects of our

increasingly expansive lifestyles on the movement of

animals (Rutz et al., 2020). This phenomenon may

provide some insights for further research to better

understand how we might improve coexistence

between humans and wildlife, particularly in design-

ing a more sustainable and wildlife-friendly

environment.

Consumer involvement is vital in reducing domes-

tic waste and creating a healthier environment. Using

eco-friendly products and implementing the concept

of ‘‘reduce, reuse, and recycle’’ would have a big

impact. Governments and businesses need to reduce

deforestation and plant more trees to increase green

areas and reduce soil erosion. On top of that, an

increase in urban vegetation will help restore some

balance in habitats that were destroyed during urban-

ization. Seeing a resurgence of some species and a
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return to certain habitats of others during the lockdown

is a persuasive argument for better township planning

and more protected areas and wildlife conservation

zones. Finally, more research to gather data that can be

used to develop better environmental regulations for

wildlife is needed.

Reduction of noise pollution and impact on co-

inhabitants

Automobile traffic, ships on the sea, aircraft, industry,

and other human activities are all sources of seismic

noise. In order to flatten the contagion curve, the

COVID-19 pandemic lockdown created a widespread

reduction in human activity, leading to a months-long

reduction of up to 50% in seismic noise. This is the

longest and most prominent recorded reduction in

global anthropogenic seismic noise throughout history

(Lecocq et al., 2020).

One study found significant noise reduction in

China in late January 2020 and then Italy, the whole of

Europe, and the rest of the world between March and

April 2020. The lockdown measures in mainland

China contributed to a marked decrease of roughly

4–12 dB in cultural noise (seismic noise with fre-

quencies above 1 Hz). There was, on the other hand, a

smaller decrease in seismic noise of around 1–6 dB in

Italy after the country was locked down since traffic in

Italy did not decrease as much as in China (Xiao et al.,

2020). A 33% reduction in seismic noise was found

after a lockdown in Brussels, Belgium (Lecocq et al.,

2020). In the City ofMadrid, there was a reduction of 4

to 6 dBA captured by the monitoring network during

the lockdown (Asensio et al., 2020). In the island

nation of Barbados in the Caribbean, due to a

reduction in tourism, the seismic noise from March

to April 2020 decreased by approximately 45%

compared to observations made for the same period

in 2019. A permanent seismic station in Sri Lanka

indicated a reduction of nearly 50%, the highest

recorded since July 2013 (Lecocq et al., 2020). A study

also showed that the pandemic lockdown led to a

5–10 dB reduction of the anthropogenic noise level in

Shillong, India (Somala, 2020).

More than 200 million people around the world are

affected by noise pollution (Mirzaei et al., 2012).

Nearly 40% of the population in the countries of the

European Union were subjected to road traffic noise

with an equivalent sound pressure level of more than

55 dBA. Most of those people live in areas that do not

provide residents with acoustic comfort. In cities in

developing countries, the noise pollution problem is

also severe and is primarily caused by traffic-induced

noise (Berglund et al., 1999). The Environmental

Expert Council of Germany stated that the persistence

of extreme irritation from noise over extended periods

of time may lead to distress (Ising & Kruppa, 2004).

Many epidemiological studies in the past have iden-

tified the correlation between exposure to noise

pollution and numerous medical conditions such as

myocardial infarction, cardiovascular disease, hyper-

tension, sleep disorders, psychiatric disorders, weak-

ened immune systems, and birth defects (Geravandi

et al., 2015). The COVID-19 pandemic lockdown had

altered the soundscape and led to a significant

reduction in noise pollution. This could result in fewer

noise-induced health impairments.

Noise pollution is also a threat to animals with a

considerable impact on communication, use of space,

and their reproduction rate (Sordello et al., 2020). A

research was conducted in the San Francisco Bay

Area, before and after the recent state-wide confine-

ment, to determine whether a common songbird

(white-crowned sparrow) would responsively utilize

the newly emptied acoustic space. The birds reacted

by generating higher performance songs at lower

amplitudes, effectively optimizing the distance and

salience of communication (Derryberry et al., 2020).

Omnipresent anthropogenic noise is also one of the

most hazardous forms of pollution in aquatic ecosys-

tems. This includes sounds produced by human

activity such as commercial shipping, oil exploration,

construction activities, military and mapping sonars

(Hildebrand, 2009). There was a significant reduction

in ocean ambient noise during the pandemic. A study

was conducted during the first quarter of 2020 in both

the deep ocean and inland waters of Canada’s Pacific

coast using the near real-time ocean sensing networks

North-East Pacific Time-series Undersea Networked

Experiments (NEPTUNE) and Victoria Experimental

Network Under the Sea (VENUS). The NEPTUNE

observatory reported an average reduction of 1.5 dB in

the mean weekly noise power spectral density at

100 Hz year-over-year. The overall change in power

at 100 Hz showed a drop of 2.7–7.1 dB on both the

Central and East nodes of the VENUS observatory,

respectively, using the time series of the difference in

median weekly power (Thomson & Barclay, 2020).
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Many sea creatures like Baleens whales use sounds in

the water to navigate, hunt for food, and communicate

(Tyack & Clark, 2000). A study showed that there was

an association between noise reduction and decreased

baseline levels of stress-related faecal hormone

metabolites (glucocorticoids) in North Atlantic right

whales (Eubalaena glacialis). This might result in a

recovery of the endangered right whale population due

to less noise pollution (Rolland et al., 2012). Zoo-

plankton and tens of thousands of fish species, which

are sensitive to noises, may also have had higher

chances to go through their spawning cycle and

flourish due to the decline of underwater ocean noise

during the COVID-19 pandemic.

Companies and vehicle manufacturers should

increase their efforts to design automobiles that emit

less noise. Noise barriers can also be installed since

they are effective at blocking the direct flow of sound

waves from the highway or other busy regions to

houses, businesses, and natural habitats. Much can be

done to lessen the noise produced from shipping and

transport. Reducing nighttime traffic, proper terminal

allocation, reducing the airflow of fans, lowering the

energy consumption of ships, and utilizing an onshore

power supply, particularly at night, appear to be viable

options (Čurović et al., 2021). Additional metrics

defining human activities that generate noise need to

be developed so that people have a better understand-

ing of their area’s noise environment. Similar to

weather stations established to gather data for weather

forecasts, additional noise indicators may need to be

set up at various places to measure the level of noise

pollution in order to provide information to the public

about noise pollution, an invisible danger that is often

neglected.

Planetary health and zoonotic disease

Of note, there were enormous environmental benefits

as a result of the COVID-19 pandemic lockdown that

could have paradoxically reduced the number of

morbidities and mortalities due to anthropogenic

pollution. Unfortunately, the resumption of large

industrial activities will likely reverse all these

environmental improvements.

The Economist Intelligence Unit measured the

readiness to confront climate change of the world’s 82

largest economies. Due to the impact of higher

temperatures and more severe weather events, the

climate change Resilience Index showed that there

would be a 3% drop in the global gross domestic

product by 2050 with developing nations having

poorer resilience than richer ones. By mid-century,

climate change could result in direct costs to the world

economy of $7.9 trillion as intensified droughts,

floods, and crop failures impede development and

endanger infrastructure (Economist Intelligence Unit,

2019). According to the WHO, the social and

environmental determinants of health, like clean air

and water, adequate food, and secure shelter are

affected by climate change. An increase of about

250,000 additional deaths are expected each year from

malnutrition, malaria, diarrhoea, and heat stress

between 2030 and 2050 (World Health Organization,

2018). Therefore, no party should ignore climate

change or downplay the consequences of it.

Anthrax, another zoonotic disease, severely

affected reindeer herds in Siberia and led to an

outbreak in 2016. It was reported that the pathogen

was released from infected carcasses in permafrost

soil as the ice thawed (Stella et al., 2020). Anthrax may

not be the only infectious disease lurking in the ice.

There is speculation that there are tens of thousands of

carcasses with infectious disease preserved in the

frozen soil. For instance, victims of the 1918 Spanish

flu were found in the permafrost with ground-

penetrating radar (Davis et al., 2000). As global

warming continues to increase the temperature of the

planet, we may experience the re-emergence of

pathogens that were already eradicated in the past or

that are new to us and which could serve as serious

health threats to both animals and human beings.

Regrettably, the positive changes from the COVID-19

pandemic lockdown will not be permanent and will

not mitigate climate change and environmental issues.

However, it surely serves as a practical lesson to the

world that environmental degradation and climate

change are still reversible and that it is possible to take

drastic measures to achieve the Sustainable Develop-

ment Goals of the United Nations for the long-term

environmental health of the planet. This includes

measures like extensive utilisation of clean energy and

changing our sources and means of producing food.

Food production accounts for approximately 26% of

global greenhouse gas emissions and the largest

contribution to that is from livestock and fisheries

(Poore & Nemecek, 2018). The WHO Director-
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General, Dr. Tedros Adhanom Ghebreyesus, stated

that the COVID-19 outbreak will not be the last

pandemic and without addressing climate change and

animal welfare, efforts to improve human health are

hopeless (Millard, 2020). While there is still time for

us to repair much of the environmental damage that

has already been done, world leaders should revisit

and revise their national policies to emphasize the

urgency of environmental matters. With that and other

measures, such as addressing animal welfare, hope-

fully, another COVID-19-like pandemic can be

averted.

Limitation of the study and recommendation

We acknowledge that since the study only focused on

the positive global environmental impacts of the

COVID-19 pandemic lockdown, this may result in

some inherent bias. Therefore, regardless of the

positive impacts on the environment discussed above,

we recognise that there were also negative conse-

quences on planetary health during the COVID-19

lockdown. There is mounting evidence that indoor air

pollution is a severe threat to human health (Mannucci

& Franchini, 2017). Indoor activities from household

or workstation tasks all contribute to indoor pollution

(Amoatey et al., 2020). These emissions must remain

within acceptable levels and should be monitored on a

regular basis in order to implement effective pollution

mitigation strategies (Agarwal et al., 2021). There

were also studies that showed a positive association of

air pollutants with increasing cases of COVID-19

(Coker et al., 2020; Wu et al., 2020). This is

particularly important because, during the pandemic

lockdown, people were forced to stay indoors. There-

fore, measures like ensuring proper ventilation are

critical to offering a healthy indoor environment for

the safety of inhabitants and at the same time, to

reduce the spread of the disease (Agarwal et al., 2021).

While many places experienced improved water

quality in natural resources, wastewater treatment

plants reported a higher level of organic load and

chemical contaminants due to the increased use of

sanitisers, disinfectants, and antibiotics (Elsaid et al.,

2021). Wastewater had to be properly treated before

being discharged into biological treatment facilities

and subsequently into water bodies (Leonhauser et al.,

2014). In addition, wastewater can also capture viruses

like COVID-19 that shed during personal hygiene and

are present in the excretion or discharge from human

beings, such as from the mouth cavity, upper respira-

tory tract, faeces, and urine (Cheung et al., 2020).

Wastewater analysis was shown to be sensitive to viral

testing and cost-effective and thus, could be employed

as a surveillance tool for epidemiological studies.

When compared to individual COVID-19 testing,

wastewater analysis is clearly less invasive, simpler,

and less expensive. It is an important component in

effectively combatting COVID-19 and in improving

our preparation in the case of viral re-emergence

(Randazzo et al., 2020). On the other hand, there was

an unavoidable increase in the use of personal

protective equipment, such as gloves, masks, etc.,

that directly increased the amount of medical waste.

For instance, in Wuhan city, China, the epicentre of

COVID-19, there was an extra 200 tons of medical

waste in a single day on 24th February 2020 (Bashir

et al., 2020). Hence, effective and stringent waste

management measures must be implemented before

another major source of environmental pollution

arises.

In return, the beneficial environmental effects also

resulted in some feedback loop effects on the COVID-

19. For instance, it was hypothesized that the COVID-

19 virus can bind to PM and increase the chance of

survival of the virus in the atmosphere under condi-

tions of atmospheric stability (McNeill, 2020). If

proven, the spread of the coronavirus could be curbed

with improved air quality. There is also a possibility

that healthy or active soil might serve as a medium to

halt the spread of COVID-19. Viruses, when in contact

with soil and its clay fractions or particles (either

kaolinite or most preferably bentonite), will be

weakened and controlled naturally. This may help to

slow down the rapid spread of COVID-19. A further

systematic investigation is required to study and

validate the association (Mishra et al., 2020).

Conclusions

While the negative impacts from the pandemic cannot

be ignored, the COVID-19 crisis has presented an

extraordinary situation with substantial environmental

gain. The positive impacts on global environmental

and planetary health that the COVID-19 pandemic

lockdown brought about are noteworthy, even if they
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will be quickly erased as the world goes from

lockdowns to a gradual return to normalcy. Therefore,

behavioural changes such as adopting a lifestyle that

reduces carbon footprint are needed to make a positive

impact on the environment. Even though environmen-

tal health is improving, efforts to mitigate the long-

lasting and ongoing environmental pollution remains a

herculean task. Ideally, measures should be taken to

lengthen the positive impacts we experienced from the

pandemic in the hope that the earth’s self-recuperative

properties will carry on for the long term. At the same

time, observations and knowledge gained of the

positive environmental impacts of the pandemic

should be documented and used to help make com-

prehensive evidence-based public policies for the

survival of humankind. World leaders should consider

the national policy changes necessary to ensure

continuity of as many of the positive environmental

impacts from the COVID-19 pandemic lockdown as

possible. Those changes would also serve to lessen the

likelihood of another zoonotic calamity.
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